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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E. S. D.

Re: Expediente No. 05-116231
Solicitud de patente a nombre de WYETH HOLDINGS CORPORATION

Yo, DILIA MARIA RODRIGUEZ D'ALEMAN, identificada como aparece al pie de
mi firma, domiciliada en la Carrera 11 No 86-53, piso 6, obrando como apoderada
de la sociedad WYETH HOLDINGS: CORPORATION, domiciliada en Madison,
Estados Unidos, solicitante de la patente de la referencia, en respuesta al oficio
No. 15329 notificado por fijacidon en lista el 26 de noviembre de 2010, relacionado
con el concepto técnico de fondo No. 4085, me permito manifestar:

1. Madificacién del capitulo reivindicatorio de la solicitud

1. Con fundamento en la facultad que confiere el articulo 34 de la Decision 486
al solicitante para modificar la solicitud de patente en cualquier momento del
tramite, presento junto con este memorial nuevo capitulo reivindicatorio que
consta de 23 reivindicaciones, en las cuales se realizaron las siguientes
maodificaciones:

1.1.  Se eliminaron las reivindicaciones 6 a 10, 13 a 17, 19, 25 y 26.

1.2.  Se realizaron algunos ajustes a la reivindicacién 1 en procura de precisar
aon ‘mas el alcance de la invencidon. Siendo asi se establecieron
claramente las secuencias de las porciones inmunogénicas definidas en el
literal ¢) de dicha.reivindicacion y se limité el alcance de los equivalentes
biologicos a las proteinas que tienen al menos 90% de homologia con las
proteinas defmldas en los I|terales (a) y (b) de dicha reivindicacion 1.

En cuanto a estas modn"camones me permlto decir que las mismas no amplian de
ninguna manera la materia objeto de la presente solicitud y se realizaron con el
animo de superar las objeciones de claridad planteadas por el examinador en su
concepto técnico.

Adicionalmente, de acuerdo con lo establecido en la respuesta emitida por esa
Superintendencia el 4 de marzo de 2009 para el expediente No. 09-012.566, dado
que la modificacion que se presenta en este caso no supera las quince
reivindicaciones, no se hace necesario presentar la respectiva tasa de
modificacion ni ninguna ofra tasa adicional con ‘relacion al exceso de
reivindicaciones para el presente caso, siguiendo lo establecido por el
Superintendente Delegado para la Propiedad Industrial, el Doctor Giancarlo
Marcenaro Jiménez.
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2. Claridad de la solicitud

Respecto a este punto, el solicitante manifiesta que mediante las modificaciones
realizadas en el capitulo reivindicatorio, quedan subsanadas la totalidad de las
objeciones, de modo tal que las nuevas reivindicaciones proporcionan claridad a la
invencion descrita.

En primer lugar, la Superintendencia cuestiona la claridad de la reivindicacion 1
por considerar que no existe soporte en la descripcién para las secuencias
impares SEQ 1D N° 331 - 443 y las secuencias pares SEQ ID N° 330 - 442,

Respetuosamente el solicitante hace un llamado a ese- despacho para que
corrobore si en las paginas 48 a 62 no se hace mencion de dichas secuencias y
para que establezca si dichas secuencias no se encuentra perfectamente
definidas en el listado de secuencias presentado junto con la solicitud. No
obstante, en procura de facilitar la comprensién de la invencidn y demostrar que
existe soporte para la materia reclamada, el solicitante presenta la totalidad del
listado de secuencias que hacen parte de la descripcién de la solicitud bajo
analisis, en donde claramente se definen cada una de las secuencias
mencionadas en las reivindicaciones.

En cuanto a la afirmacidn que establece que no existe claridad en las
caracteristicas tecnicas esenciales de la invencién de las reivindicaciones 1 y sus
dependientes, respetuosamente manifestamos nuestra inconformidad con tal
afirmacion pues cualquier persona versada en la materia puede determinar el
alcance de la reivindicacion 1 pues puede establecer si una composicion
comprende o no la proteina de las secuencias SEQ ID N° 330 - 442 pares, puede
identificar claramente cudales son las proteinas codificadas por el polinucleétido
que hibridiza con SEQ ID N° 330 - 442 pares, igualmente esta en la capacidad de
reconocer si una porcién inmunogénica presenta 0 no las secuencias SEQ ID N°
444 — 452 y pude determinar si una proteina tiene una homologia mayor al 90%
con las secuencias antes mencionadas y si ella conserva las mismas propiedades
inmunolédgicas. Asi las cosas, respetuosamente no se entiende que no es claro
para ese Despacho. Si ustedes nos precisan el por qué de su afirmacion,
nosotros procuraremos realizar 1as correcciones pertinentes.

En cuanto a las porciones inmunogénicas, se modificd la reivindicacion 1 para
precisar sus secuencias. Respecto a los equivalentes biolégicos, el solicitante
dirige la atencion del examinador al contenido de las paginas 82 y 83 donde se
indica “Los equivalentes bioldgicos adecuados tienen al menos aproximadamente
60%, preferiblemente al menos aproximadamente 70%, mas preferiblemente al
menos aproximadamente 75%, aun mas preferiblemente aproximadamente 80%,
aun mas preferiblemente aproximadamente 85%, aun mas preferiblemente
aproximadamente 90%, aun mas preferiblemente 956% o atun mas preferiblemente
98%, o aun mas preferiblemente 99% de similitud con uno de los polipéptidos
2086 especificados aqui (es decir, las ID DE SEC NOS: 2-252 numeradas pares y
las ID DE SEC NOS: 331-4423 numeradas impares), siempre y cuando el
equivalente sea capaz de elicitar sustancialmente las mismas propiedades
inmunogénicas que una de las proteinas 2086 de esta invencion.” Para una
persona versada en la materia es evidente que una secuencia de aminoacidos
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puede ser 90% similar a otra y mantener sus propiedades inmunogénicas.

Las reivindicaciones 6 a 10, 13 a 17, 19, 25 y 26 fueron eliminadas por o que se
considera que las objeciones sobre ellas han sido superadas.

i
Finalmente, las reivindicaciones 18 y 20 han sido modificadas para que en elias
ahora se defina el método para preparar la composicion, ya se partiendo de
células aisladas y purificadas o de células recombinantes que expresan las
proteinas definidas en la reivindicacion 1 de la presente solicitud.

3. Unidad de invencién

E! nuevo capitulo reivindicatorio cumple con el requisito de unidad toda vez que
limita el alcance de [a invencion a las composiciones que comprenden polipéptidos
que comprenden una secuencia de aminoacidos de cualquiera de las secuencias
SEQ ID N° 331-443 y las reivindicaciones 8 a 10 han sido eliminadas.

En virtud de los argumentos expuestos y en vista de las enmiendas realizadas a
las reivindicaciones, la invencién reivindicada es clara y cumple con el requisito de
unidad de invencién. En consecuencia, se solicita reconsiderar todas las
objeciones manifestadas por ese despacho y proceder con la concesion del
privilegio de patente de invencidn a la presente solicitud.

|

Senor Superintendente,

QIUA MARIA RODRIGUEZ D

C.C. 41.654.882 de| Bogota.
T.P. 20824 CS}




REIVINDICACIONES

Una composicidon caracterizada porque comprende:

a. Al menos una proteina que comprende una secuencia de aminoacidos
de cualquiera de las secuencias SEQ ID N° 331 - 443 impares; o

b. Al menos una proteina codificada por un polinucledtido que hibridiza
bajo condiciones severas con un polinucledtido que comprende una
secuencia de acido nucleico de cualquiera de las secuencias SEQ ID N°
330 - 442 pares;

c. Al menos una porcién inmunogénica de al menos una proteina descrita
en (a) o (b) que comprende la secuencia de aminoacidos de una
cualquiera de las secuencias SEQ ID N° 444 - 452; o

d. Al mengs un equivalente bicldgico que tiene una homologia de al menos
90% a la protéina descrita en (a) o en {b) o0 a la porcion inmunogénica

descrita en (c) y tiene las mismas propiedades inmunogénicas.

La composicién de la reivindicacion 1, caracterizada porque la composicién
comprende adicionalmente al menos una proteina de unién transferrina, Por

A, Por B 0 una proteina de opacidad (Opc).

La composicién de acuerdo con la reivindicacién 1, caracterizada porque la
composicidon comprende adicionalmente al menos un antigeno de la
especie Neisseria, siendo dicho antigeno de superficie adicional una
proteina no-ORF2086.

. La composicion de acuerdo con la reivindicacion 1, caracterizada porque la
al menos una proteina tiene un peso molecular de 26.000 a 30.000, segun

se midid mediante espectrometria de masas.

. La composicion de acuerdo con la reivindicacién 1, caracterizada porque la
al menos una proteina tiene un peso molecular de 28 a 35 KDa, segin se
midié en un gel de poliacrilamida SDS 10% a 20%.



6. La composicién de acuerdo con la reivindicacion 1, caracterizada porque la
composicidn comprende adicionalmente un buffer, un diliyete, un

adyuvante o un cargador farmaceuticamente aceptable.

7. La composicion de acuerdo con la reivindicacion 6, caracterizada porgue la

composicion comprende un adyuvante farmacéuticamente aceptable.

8. Una composicién caracterizada porque que comprende un vector que
comprende cualquiera de:
a. Al menos un polinuciedtido que codifica al menos uno de los polipéptido
de las secuencias SEQ ID N° 331-443 impares; o
b. Al menos un polinucledtido que hibridiza bajo condiciones severas con

al menos un polinucledtido de (a).

9. La composicion de la reivindicacién 8, donde el vector comprende la
secuencia de acido nucleico de cualquiera de las secuencias SEQ ID N°
330 a 442 pares.

10.Un meétodo para preparar la composicion de la reivindicacion 1,

caracterizado porque comprende

a. Aislar y purificar al menos una proteina que comprende la secuencia de
aminoacidos de cualquiera de las secuencias SEQ |ID N° 331-443; o al
menos una proteina codificada por un polinucledtide que hibridiza bajo
condiciones severas con un polinucledtido que comprende una
secuencia de acido nucleico de una cualquiera de las secuencias SEQ
ID N° 330-442 pares; o al menos una porcién inmunogénica de al menos
una proteina descrita en (a) o (b) que comprende la secuencia de
aminoacidos de una cualquiera de las secuencias SEQ ID N° 444 - 452,
o al menos un equivalente bioldgico que tiene una homologia de al

menos 90% a la proteina descrita en (a) o en (b) o a la porcion

by



inmunogénica . descrita en (c) y tiene las mismas propiedades
inmunogénicas, y
b. Mezclar el polipéptido del paso a) con un buffer, un dildyete, un

adyuvante o un cargador farmaceéuticamente aceptable.

11.Un métocdo para preparar la composicion de la reivindicacion 1,
caracterizado porque comprende
a. Expresar en una celula huésped una secuencia de acido nucleico que
codifica un cualquiera de: una proteina que comprende la secuencia de
aminoacidos de cualquiera de las secuencias SEQ ID N° 331-443; una
proteina codificada por un polinucledtido que hibridiza bajo condiciones
severas con un polinucledtido que comprende una secuencia de acido
nucleico de una cualquiera de las secuencias SEQ ID N° 330-442 pares;
una porcion inmunogénica de al menos una proteina descrita en (a) o
(b} que comprende la secuencia de aminoacidos de una cualquiera de
las secuencias SEQ ID N° 444 - 452; o un equivalente biolégico que
tiene una homologia de al menos 90% a la proteina descrita en (a) 0 en
(b) o a la porcidon inmunogeénica descrita en (¢) y tiene las mismas
propiedades inmunogénicas, y
b. Mezclar el polipéptido del paso a) con un buffer, un dilayete, un
adyuvante o un cargador farmacéuticamente aceptable.
!
12.El método de la reivindicacién 11, caracterizado porque la secuencia de

acido nucleico es expresada In Vivo o In Vitro.

13.El método de la reivindicacion 11, caracterizado porque el acido nucleico es

introducido en un vector.

14.El método de la reivindicacion 14, caracterizado porque el vector un

plasmido o un fago.



15.El método de la reivindicacion 11, caracterizado porque ademas comprende
una secuencia lider no nativa asociada con dicho por lo menos un

polinucledtido aislado.

16.El método de la reivindicacion 15, caracterizado porque la secuencia lider
no nativa es la secuencia lider P4 (SEQ ID N° 267).

17. Una linea celular transformada /transfectada o infectada, caracterizada
porque comprende una célula recombinante que expresa una secuencia de

acido que

a. codifica al menos una proteina aislada que comprende la secuencia de
aminoacidos de cualquier de las SEQ ID N° 444-452, o

b. hibridiza bajo condiciones severas cen cualquiera de los polinucledtidos
descritos en (a).

18.Una linea celular transformada/transfectada o infectada caracterizada
porgue comprende una célula recombinante que expresa una secuencia de
acido nucleico que codifica al menos un polipéptido que comprende una
secuencia de aminoacidos de cualquiera de las secuencias SEQ ID N° 331-

443 impares.

19. La linea celular transformada/transfectada o infectada de la reivindicacion

18, caracterizada porque el polipéptido es un anticuerpo monocional.

20. La linea celular transformada/transfectada o infectada de la reivindicacion
18, caracterizada porque la célula recombinante es un hibridoma o un
trioma.

21.Una linea celular transformadaftransfectada o infectada caracterizada

porque comprende:



» Una célula recombinante que expresa una secuencia de acido nucleico
que comprende:

a. Al menos un polinucledtido que codifica una proteina que comprende
una secuencia de aminoacidos de cualquiera de las secuencias SEQ
ID N° 331-443 impares; 0

b. Al menos un polinucleétido que comprende una secuencia de acido
nucleico de una cualquiera de las secuencias SEQ ID N° 330-442
pares;

c. Al menos un polinucledtido que hibridiza bajo condiciones severas con

cualquiera de las secuencias descritaen (a) o (b); o

¢ Una célula recombinante que expresa una secuencia de acido nucleico
que codifica:
d. Al menos un polipéptido codificado por cualquiera de (a), (b) o (c); o
e. Al menos un polipéptido que comprende una secuencia de
aminoacidos de cualquiera de las secuencias SEQ ID N° 331-443

impares.

22.La linea celular transformada/transfectada o infectada de la reivindicacion

21, caracterizada porque el polipéptido es un anticuerpo monoclonal.

23. La linea celular transformada/transfectada o infectada de la reivindicacion

21, caracterizada la célula recombinante es un hibridoma o un trioma.
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<210> 1

<211 765
<212> DNA
<213>

<qd00> 1
tgcagcagcg

accacaccqc
aggaaaaacg
gacagectca
caaatcgaag
cagaaccackt
gacagcctga
ttcaaccaac
ccgaacggcea
gaacacctga
gaaaaatcac
taccaccteg

ataagggaaa

Robert
Benjami

gaggcggegyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacggaca
ccgeegtogt
taaaccaacyg
tgocetgacgg
ggctgoacta
aaacgeccga
acgcegtcat
ccecttttegg

aggttcacga

n

Neisseria meningitidis

tgtcgcecgec
agacaaaagt
gctggeggea
attgaagaac
aaccatcacg
tgccctacag
ctcettectt
caaagccgag
ctccattgat
gcagaatglc
tttgggcgac
cgaccgegee

aatcggcatc

EPO - DG1
10 OKT 2006
111

gacatcggcg cyggggotlge cgatgcacta

ttgcagrlng
caaggtgegg
gacaaggtca
ctggcaageg
attgaaaaaa
gtcagcggte
tatcacggcea
tttaccaaaa
gagcttgect
acgegcetacg
caagaaateg

gcoggcaaac

tgacgctgga
s

axaaaactta
geceacttega
gcgaatttca
tcaacaacce
tgggcggaga
dagcattcaqg
aacagggtta
ccgcecgaact
gcggegaaga
ccggetogge

agtag

Lcagtcegte
Lggaaacggce
cttrtatcecgt
aatatacaaa
cgacaaaatc
acataccgcc
ctccgécgac
cggcagaatc
caaagragat
aaaaggcact

aaccgtgaag

Novel Immunogenic Compositions for the Prevention and Treatment
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<210>
<211>
<212>
<213>

<400>
Cye Ser Ser

1

Ala

Ser

Ala

Thr

&85

Gln

Gln

Lys

Phe

Pro

145

Pro

Tyr

Ala

Asp

Leu

Ala

50

Gly

Ile

Ile

Ile

Leu

130

Asp

Asn

Gly

Ser

2
254
PRT

Meisseria meningitidis

2

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Arg

Ala

Gly Gly Gly Gly

Leu

20

Leu

Gly

Leu

vVal

Lys

100

Asn

Ser

Lys

Arg

Ile

180

Glu

5

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Thr

Gln

Glu

Asn

70

Gly

Asn

Asp

Leu

Glu

150

His

His

Lys

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Val

Leu

val

40

Thr

Lys

Thr

Ser

Ile

120

Gly

His

Ser

Lys

Asp

Ala

Asp
25

Arg

Tyr

Val

Ile

Ala

105

AsSp

Glu

Gly

Ile

Thr

185

Glu

Ala

10

His

Lys

Gly

Ser

Thr

9C

Val

Ser

Hisg

Lys

Asp

170

Pro

Lys

Asp

Lys

Asn

Asn

Arg

75

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Sar

Ile

Asp

Glu

Gly

60

Phe

Ala

Ala

Ile

Ala

140

Phe

Thyr

Gln

His

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

1258

Phe

Ser

Lys

Asn

Ala

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

190

Val

Gly

Leu

Lys

Leu

Ile

Glu

95

lie

Arg

Gln

AsSp

Gln

175

Glu

Ile

Leu

Gln

Leu

Asn

ATg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu



195

200

Gly Asp Thr Arg Tyr Gly Gly Glu

210

215

Leu Phe Gly Asp Arg Ala Gln Glu
230

225

Ile Arg Glu Lys Val His Glu Ile

<210> 3

<211> 768
<212> DNA
<213>

<400> 3
tgcggatcca

ctaaccacac
gtcaggaaaa
ggcgacagcec
cgtcaaateg
aaacagaace
atcgacagcec
gcctteaace
gacccgaacg
atcgaacacc
gatgaaaaat

acttaccacc

aagataaggg

<210> 4

<211> 255
<212> PRT
<213>

<400> 4

245

gcggaggegyg
cgctcgacca
acgagaaact
tcaatacggg
aagtggacgg
actccgeoeogt
tgataaacca
aactgectga
gcaggcetgca
tgaaaacgcce
cacacgcegt
tcgeoeoettot

aaaaggttca

Neisseria meningitidis

cggtgtcgee
taaagacaaa
gaagetggeg
caaattgaag
acaaaccatce
cgttgcecta
acgctectte
cggcaaagcc
ctactccatt
cgagcagaat
catrttggge
cggcgaccegc

cgaaatcgge

Neisseria meningitidis

Glu Lys Gly

Ile Ala Gly
235

Gly ile Ala
250

gocgacatceg
agtttgcagt
gcacaaggtg
aacgacaagg
acgcigqceasa
cagattgaas
ctigteageg
gagtatcacg
gattttacca
gtcgagetitg
gacacgcget
gceccaagaaa

atcgeeggea

205

Thr Tyr His Leu Ala

220

Ser Ala Thr val Lys

Gly Lys Gln

9c¢geggggcet
crttgacgct
cggaaaaaac
tcagceqgett
gcggcgaatt
asatcaacaa
gtttgggegy
graaagecatt
aaaaacaggg
cctoegecga
actggcggega
tcgeocagetke

aacagtag

240

tgoccgatgea
ggatcagtee
ttatggaaac
cgactrtatce
tcaaatatac
cceccgacaaa
agaacatacc
cagctcoogac
ttacggceaga
actcasagca
agaaaaaggc

ggcaacegtg

Cys Gly Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly

1

5

10

15

50

120

180

240

300

360

420

480

540

600

660

720

768



Leu

Gln

Leu

Asn

65

Arg

Phe

Glu

Ser

Leu

145

Asp

Gly

Leu

Leu

Ala
225

Ala

Ser

Ala

50

Thr

Gln

Gln

Lys

Phe

130

Pro

Pro

Tyr

Ala

Gly

210

Leu

Asp

Leu

35

Ala

Gly

Ile

lie

Ile

115

Leu

Asp

Asn

Gly

Ser

195

Asp

Phe

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Asn

val

Gly

Gly

Arg

180

Ala

Thr

Gly

Leu

Leu

Gly

Leu

Val

85

Lys

Asn

Ser

Lys

Arg

165

Ile

Glu

Arg

Asp

Thr

Asp

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Tyr

Arg
230

Thr

Gln

Glu

55

Asn

Gly

Asn

Asp

Leu

135

Glu

Hig

His

Lys

Gly

215

Ala

Pro

Ser

40

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala

200

Gly

Gln

Leu

25

val

Thr

Lys

Thr

Ser

105

ile

Gly

His

Ser

Lys

185

Asp

Glu

Glu

Asp

Arg

Tyr

Val

ile

90

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

Glu

Ile

His

Lys

Gly

Ser

75

Thr

val

Ser

His

Lys

155

Asp

Pro

Lys

Lys

Ala
235

Lys

Asn

Asn

60

Arg

Leau

val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Asp

Glu

45

Gly

Phe

Ala

Ala

Ile

125

Ala

Phe

Thr

Gln

Hig

205

Thr

Ser

Lys

30

Lys

Asp

Asp

Ser

Leu

110

Asn

Phe

Ser

IJYS

Asn

190

Ala

Tyr

Ala

Ser

Leu

Ser

Phe

Gly

S5

Gln

Gln

Asn

Ser

Lys

175

Val

Vai

His

Thr

Leu

Lys

Leu

Ile

B0

Glu

I1le

Arg

Gln

Asp

160

Gln

Glu

Ile

Leu

Val
240

lL



Lys Ile Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 5

<211> 765
<212> DNA
<213>

2400> 5
atgagcagceg

accacaccygc
aggaaaaacyg
gacageckhca
caaatcgaag
cagaaccact
gacagcctga
ttcaaccaac
ccgaacggcea
gaacacctga
gaaaaatcac
taccacctcg
ataagggaaa
<210> 6

<211l> 284
<212> PRT
<213>

<400> 6

Met Ser Ser Gly Gly Gly Gly val Ala

1

Ala Aasp Ala

Ser Leu Thr
35

Ala Ala Gln

245

gaggcggcygyg
tcgaccataa
agaaactgaa

atacgggcaa

tggacggaca

ccgeegtegt

taaaccaacqg
tgcetgacgg
ggctgcacta
aaacgcccga
acgccgtcat
ccoctttbegg

aggttcacga

5

Leu Thr Thr Pro Leu Asp

20

Leu Asp Gla Ser val Arg

Gly Ala Glu Lys Thr Tyr

Neisseria meningitidis

tgtegeegeg
agacaaaagt
gctggeggea
attgaagaac
aaccatcacg
tgcecctacag
ctccttectt
caaagccgag
cteccattgat
gcagaatgtc
tttgggcgac
cgaccgegee

aatcggcatc

Neisseria meningitidis

a9

250

gacatcggeg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggcaagcg
attoaaaaaa
gteageggth
tatcacggea
tttaccaaaa
gagcttgect
acgcgetacg
cezagaaatce

gccggeaaac

Ala Asp
10

His Lys
25

Lys Asn

Gly Asn

¢ggggckige
tgacgctgga
aaaaaactta
gccgekbtcecga
gcgaatttea
écaacaaccc
tgggcggaga
aagcattcag
aacagggtta
cecgeocgaact
gcggegaaga
ccggetoggc

agtag

Ile Gly Ala

Asp Lys Ser

30

Glu Lys Leu

45

Gly Asp Ser

255

cgatgcacta
tcagteecgte
tggaaacggc
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgece
ctccgacgac
cggcagaatce
Caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gin

Lys

Leu

Leu Asn

60

120

1890

240

300

360

420

4849

540

600

660

T20

765



Thr

65

Gln

Gln

Lys

Phe

Pro

145

Pro

Tyr

Ala

Gly

Leu

225

Ile

50

Gly

Ile

Ile

Ile

Leu

130

Asp

Asnh

Gly

Ser

Asp

210

Phe

Arg

<210>
<211>
<2125
<213 >

<400>

Lys

Glu

Tyr

Asn

115

Val

Gly

Gly

Arg

Ala

1285

Thr

Gly

Glu

7
765
DNA

Leu

Val

Lys

100

Asn

Ser

Lys

Arg

Ile

1B0

Glu

Arg

Asp

Lys

Lys

Asp

85

Gin

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Val
245

Asn

70

Gly

Asn

Asp

Leu

Glu

150

His

His

Lys

Gly

Ala

230

His

55

ASpD

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

215

Gln

Glu

Lys

Thr

Ser

Tie

120

Gly

His

Ser

Lys

Asp

200

Glu

Glu

Ile

Neisseria meningicidis

2

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

ile

Gly

Ser

Thr

20

val

Ser

His

Lys

Asp

170

Pra

Lys

Lys

Ala

Ile
250

Arg

75

Leu

Val

Lew

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

23S

Ala

60

Phe

Ala

Ala

Tle

Ala

140

Phe

Thr

Gln

His

Thr

220

Ser

Gly

Asp

Ser

Leu

Asn

125

Phe

Ser

Lys

AsSn

Ala

205

TyT

Ala

Lys

Phe Ile

Gly Glu
95

Gln Ile
110

Gln Arg
Asn Gln
Ser Asp
Lys Gln

175
Val Glu
1940
Val Ile
His Leu

Thr val

Gln

Arg

BO

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240

I



tgcagcageg
accacaccgc
aggaaaaacy
gacagcctca
caaatcgaag
cagaaccact,
gacagcctga
ttecaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
Laccaccteg
dataagggaaa
<210> B

<21l> 254
«212> PRT
<213s
«400> B8

Cys Ser Ser
1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Tle Glu

gaggcggegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacggaca
ccgeogtegt
taaaccaacg
tgcetgacgyg
ggctgcacta
aaacgcccega
acgecegtcat
cecetttiegg

aggttcacga

Gly Gly Gl
S

tgtcgecegee
agacaaaagt
gctggcggea
attgaagaac
aaccatcacg
tgccectacag
ctecttectt
caaagccgag
ctcecattgat
gcagaatgtce
tttgggcgac
cgaccgegec

aatcggeatce

Neisseria meningitidis

y Gly val

Leu Thr Thr Pro Leu

20

Leu Asp Gl

Gly Ala Gl

Leu Lys As
70

Val Asp Gl
85

n Ser Vval
40

u Lys Thr
55

n Asp Lys

¥ Gln Thr

gacatecggceg
Ltgeagtett
caéggtgcgg
gacaaggtcea
ctggcaageg
attgaaaaaa
gtcagceggth
tatcacgyca
tttaccaaaa
gagetrtgect
acgegctacg
caagaaatcg

gccagcaaac

Ala Ala Asp
10

Asp His Lys
Arg Lys Asn
Tyr Gly Asn
val Ser Arg

75

Ile Thr Leu
20

cggggcttge
tgacgectgga
aaaaaactta
gcegettega
gcgaatttea
tcaacaacco
tgggcggaga
aagcattcag
aacagggtta
ccgeoocgaact
gcggcgaaga
ccggeecgge

agrag

Ile Gly Ala

Asp Lys Ser
3o

Glu Lys Leu

45

Gly Asp Ser

Phe Asp Phe

Ala Ser Gly

cgatgcacta
Lcagtecgte
tggaaacggce
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgcec
cteccgacgac
cggcagaatce
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe
95

60

129

180

240

igo

360

420

480

540

600

660

720

765

/5



Gln 1le Tyr

Lys Ile Asn
115

Phe Leu Val
130

Pro Asp Gly
145

Pro Asn Gly

Tyr Gly Arg

Ala Ser Ala
125

Gly Asp Thr
210

Leu Phe Gly
225

Ile Axrg Glu

<210 8
<211> 768
<212> DNA
<213>

<400 9

Lys Gln Asn His Ser

100

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Arg Leu His Tyr Ser

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

Neisseria meningitidis

tgcggatceca geggaggcgg cggtgtogoo

ctaaccacac
atcaggaaaa
ggecgacagcc
cgtcaaatcg

aaacagaacc

cgctcgacca
acgagaaact
teaatacggg
aagtggacgg

actccgocgt

taaagacaaa
gaagctggceg
caaattgaag
acaaaccatc

cgttgeecta

Ala val val
105

Asp Ser Leu

Glu His Thr

Gly Lys Ala
155

1le Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Giy
235

Gly Ile Ala
250

gccgacateg
agtttgeagt
gcacaaggtg
aacgacaagg
acgctggcaa

cagattgaaa

Ala

Ile

Ala

140

Phe

Thr

Gln

His

Thr

220

Pro

Ser

Leu

Asn

125

Phe

Ser

Lys

Asn

Ala

205

Tyr

Ala

Lys

Gln Ile Glu
110

Gln Arg Ser

Asn Gln Leu

Ser Asp Asp
150

Lys Gln Gly
175

Val Glu Leu
180

Val Ile Leu

His Leu Ala

Thr val Lys

240

Gln

gcgeggggcet
ctttgacget
cggaaaaaac
tcagecgett
gcggcgaatt

aaatcaacaa

tgcecgatgea
ggatcagtce
tLtatggaaac
cgactttate
tcaaatatac

cocecgacaaa

60

120

1890

240

300

360



atcgacagcece
gccttcaace
gacccgaacyg
atcgaacacc
gatgaaaaat
acttaccace

aagataaggg

<210> 19

<211> 255
<212> PRT
<213>

<400> 10

tgataaacca
aactgcctga
geaggctgea
tgaaaacgce
cacacgeogt
tcgeecoittt

aaaaggttca

aggctoette
cggcaaagcece
ctactccatt
cgagcagaat
catttﬁgggc
cggcgaccege

cgaaatcgge

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
a5

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln Ile

Glu Lys Ile
115

Ser Phe Leu
136

5

Ala Leu Thr Thr Pro

20

Thr Leu Asp Gln Ser

a0

Gln Gly Ala Glu Lys

S5

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Gln

85

Tyr Lys Gln Asn His

104

Asn Asn Pro Asp Lys

120

Val Ser Gly Leu Gly

135

cttgtcageg
gagtatcacg
gattttacca
gtcgagettg
gacacgoget
gcccaagaaa

atecgeeagcea

Val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Thr Ile Thr
90

Ser Ala val
105

Ile Asp Ser

Gly Glu His

gtttgggegg
gcaaagcatt
aaaaacaggg
cecteegeocga
acggeggega
tcgeceggecce

aacagtag

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Leu Ala Ser

Val Ala Leu
110

Leu Ile Asn
125

Thr Ala Phe
140

agaacatacc
cagctecgac
ttacggcaga
actcaaagca
agaaaaaggc

ggcaaccgtg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Tle

80

Gly Glu

95

Gln Ile

Gln Azxg

Asn Gln

420

480

540

600

660

720

768



Leu Pro, Asp
145

Asp Pro Asn

Gly Tyr Gly

Leu Ala Ser
195

Leu Gly Asp
210

Ala Leu Phe
225

Lys Ile Arg

<210> 11

<211ls 765
<212> DNA
<213>

<400> 11
atgagcageg

accacacecgce
aggaaaaacg
gacagcctca
caaatcgaag
cagaaccact
gacagcciga
ttcaaccaac
ccgaacggcea
gaacacctga
gaaaaatcac

taccaccteg

Gly Lys Ala Glu Tyr
15¢

Gly Arg Leu His Tyr

165

Arg Ile Glu His Leu

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Gly

215

Gly Asp Arg Ala Gln
230

Glu Lys val His Gilu

245

g49g9¢ggcgg
tegaccataa
agaaactgaa
atacgggcaa
tggacggaca
ccgeegtegt
taaaccaacg
tgcetgacgg
ggctgcacta
aaacgeecoga
acgcegtcat

ccetttreayg

Neisseria meningitidis

tgtegeegee
agacaaaagt
gctggcggea
attgaagaac
aaccatcacg
tgccctacag
ctecettoctt
caaagccgag
ctccattgat
grcagaatgtc
tttgggegac

cgaccgegeco

His Gly Lys
155

Ser Ile Asp
170

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala
235

Ile Gly T1le
250

gacatcggeg
ttgeagtcte
caaggtgegg
gacaaggtca
ctggcaageg
attgaaaaaa
gtcageggtc
Latcacggca
tttaccaaaa
gagcrtgect
acgcgctacg

caagaaatcg

10

Ala Phe Ser

Phe Thr Lys

Glu Gln Asn
190

Ser His Ala
205

Gly Thr Tyr
220

Gly Pro Ala

Ala Ser Lys

€ggggcttge
tgacgectgga
aaaaaactta
gcecgettega
gcgaatttca
tcaacaacce
tgggcggaga
aagcattcag
aacagggtra
ccgccgaact
gcggcgaaga

ccggceegge

Ser Asp
160

Lys Gln
175

val Glu

val Ile

His Leu

Thr Val
240

Gln
255

cgatgeacta
tcagtccgec
tggaaacggce
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgec
ctccgacgac
cggcagaate
caaagcagat
aaaaggcact

aaccgtgaag

60

120

180

240

igo

160

420

480

540

600

66{

720



ataagggaaa aggttcacga aatcggcatc gccagcaaac agtag 765

«<210> 12
<211> 254
«212= PRT

<213> WNeisseria meningitidis
<400> 12

Met Ser Ser Gly Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu
) 5 10 15

Ala Asp Ala Leu Thr Thr Pro Leu Asp His Lys Asp Lys Ser leu Gln
20 25 30

Ser Leu Thr Leu Asp Gln Ser val Axg Lys Asn Glu Lys Leu Lys Leu
a5 40 45

Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly &sn Gly Asp Ser Leu Asn
50 55 60

Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg
65 70 75 80

Gln Ile Glu Val Asp Gly Gln Thr Ile Thr Leu Ala Ser Gly Glu Phe
85 950 95

Gln Ile Tyr Lys Gln Asn His Ser Ala Val Val Ala Leu Gln Ile Glu
ino 105 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 120 125

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln Leu
130 135 140

Pro Asp Gly Lys Ala Glu Tyr Mis Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 160

Pre Asn Gly Arg Leu His Tyr Ser Ile Asp Phe Thr Lys Lys Gln Gly
l65b 170 175

Tyr Gly Arg Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu
180 18s 190

11



Ala Ser

Gly Asp
210

Leu Phe
225

Ile Arg

<210>
<21l>
212>
<213>

13
765
DNA

<400> 13

tgcagcagcg
accgeaccgce
aggaaaaacg
gacagcctcea
caaatcggag
cagaaccact
gacagcetga
Lttcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
taccacctcg
ataagggaaa
<2105
<211>

<2125
<213>

14
254
BRT

<400> 14

Ala
195

Thr

Glu

Glu Leu Lys Ala Asp Glu Lys Ser

200

Arg Tyr Gly Gly Glu Glu Lys Gly

215

230

Gly Asp Arg Ala Gln Glu Ile Ala Gly

235

Lys Val His Glu Ile Gly Ile Ala

245

gaggeggoegg
Lcgaccataa
agaaactgaa
atacgggcaa
tggacggaca
ccgcocgtegt
taaaccaacg
tgcectgacygyg
ggctgcacta
aaacgcccga
acgccocgteoat
ccectttbegy

aggttcacga

Neisseria meningitidis

tgtcgeegec
agacaaaagt
gctggeggea
attgaagaac
daccatcacy
tgcecctacag
ctccttectt
caaagccgag
ctccattgat
gcagaatgtc
tttgggcgac
cgaccgogee

aatcggeatce

Neisseria meningitidis

250

gacatcggeg
ttgeagtots
caaggrgegg
gacaaggtca
ctggcaagceyg

attgaaaaaa

gtcagecggtt

tatcacggea
tttaccaaaa
gagcrtgect
acgcgctacyg
taagasaatcy

goecggcaaac

12

His Ala val

205

Thr Tyr His
220

Prc Bla Thr

Ser Lys Gln

cggggcttge
tgacgctgga
aaaaaactta
gcegecttega
gcgaatttea
tcaacaaccc
tgggeggaga
aagcakttcag
aacagggtta
ccgcegaact
geggegaaga
cecggetogge

agtag

Ile Leu

Leu Ala

Val Lys
240

cgatgcacta
tcagtcegte
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgec
ctecgacgac
cggcagaatc
caaagcagat
aaaaggcact

aaccgtgaag

60

120

180

240

300

360

420

4890

540

600

660

720

765



Cys

Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Pro

Tyr

Ala

Gly

Leu

Ser

Asp

Leu

Ala

50

Gly

Ile

Ile

Ile

Leu

130

Asp

Asn

Gly

Ser

Asp

210

Phe

Ser

Ala

Thr

35

Gln

Lys

Gly

Tyr

Asn

115

Val

Gly

Gly

Arg

Ala

195

Thr

Gly

Gly

Leu

20

Leu

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Arg

Iie

180

Glu

Arg

Asp

Gly

Thr

ASD

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Lieu

Tyr

Arg

Ala

Gln

Giu

Asn

70

Gly

Asn

Asp

Leu

Glu

150

His

His

Lys

Gly

Ala

Gly
Pro
Ser
Lys
55

Asp
Gln
His
Lys
Gly
135
Tyr
Tyr
Leu
Ala
Gly

215

Gln

Val

Leu

val

40

Thr

Lys

Thr

Ser

lle

i20

Gly

His

Ser

Lys

Asp

200

Glu

Glu

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

Ile

Ala

19

His

Lys

Gly

Ser

Thr

Lo

Val

Ser

His

Lys

AsSp

170

Pro

Lys

Lys

Ala

13

Asp

Lys

Asn

hsn

Arg

75

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

Ile

AsSp

Glu

Gly

Phe

Ala

Ala

Ile

Ala

140

Phe

Thr

Gln

His

Thr

220

Ser

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

hsn

125

Phe

Ser

Lys

Asn

Ala

205

Tyr

Ala

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

114

Gln

ASn

Ser

Lys

Val

180

Val

His

Thr

Gly

Leu

Lys

Leu

Ile

Glu

85

Ile

Arg

Gln

Gln

175

Glu

Ile

Leu

Val

Leu

Gln

Leu

Asn

Arg

80

Phe

Glu

Ser

Leu

AsSD

160

Gly

Leu

Leu

Ala

Lys

Ll



225

Ile Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 15
«211> 768
<212> DNA
213>

<400=> 15
tgcggatccea

craacegcac
gtcaggaaaa
ggcgacagce
cgtcaaatcy
aaacagaacc
atcgacagcce
gcectteaace
gacccgaacg
atcgaacacc
gatgaaaaat

acttbaccacc

aagataaggg

<210> 16

<211 255
<212> PRT
<2135

<400> 16

230

245

gcggaggcgg
cgectcgaccea
acgagaaact
tcaatacggg
gagtggacag
actcecgecogt
tgataaacca
aactgectga
gcaggetgea
tgaaaacgcc
cacacgeogt
tcgecetttt

adaaggttca

Neisseria meningitidis

cggtgtcgcee
taaagacaaa
gaagctggeg
caaattgaag
acaaaccatc
egttgeceocta
acgctectbe
cggcaaagec
ctactccatt
cgagcagaat
cattttggge
cggcgaccge

¢gaaatcgge

Neisseria meningitidis

235

250

gccgacatcy
agtttgcagt
gcacaaggtg
aacgacaagg
acgctggcoaa
cagattgaaa
cttgtecagey
gagtatcacy
gattrtacca
gtcgagecttg
gacacgcgcel
gcccaagaaa

atcgoceggea

g¢geggggcet
ctttgagget
cggaaaaaac
tcagcegett
gcggegaatt
aaatcaacaa
gtttgggcgy
gcaaagcatt
aaaaacaggg
cctocgooga
acggcggega
tcgocggetc

aacagtag

240

tgccgatgea
ggatcagtec
ttatggaaac
cgactttatc
tcaaatatac
ccccgacaaa
agaacatacc
cagctccgac
ttacggcaga
actcaaagca
agaaaaaggce

ggcaaccgty

Cys Gly Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly

1

5

10

15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu

20

2%

30

Gln Ser Leu Thr Leu Asp Gln Ser val Arg Lys Asn Glu Lys Leu Lys

35

40

14

45

1BQ

240

3Q0

380

420

480

540

600

560

720

768



Leu

Asn

65

Arg

Phe

Glu

Ser

Leu

145

Asp

Gly

Leu

Leu

Ala

225

Lys

Ala

50

Thr

Gln

Gln

Lys

Phe

130

Pro

Pro

Tyr

Ala

Gly

210

Leu

Ile

<210>
<21l>
<212>
<213»

Ala

Gly

Tle

Ile

Ile

115

Leu

Asp

Asn

Gly

Ser

195

hsp

Phe

Arg

17
765
DNA

Gln

Lys

Gly

Tyr

100

Asn

Val

Gly

Gly

Arg

180

Ala

Thr

Gly

Glu

Gly

Leu

Val

85

Lys

Ser

Lys

Arg

165

Ile

Glu

Arg

ASp

Lys
245

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Tyr

Arg

230

Val

Glu

55

Asn

Gly

Asn

Asp

Leu

135

Glu

His

His

Lys

Gly

215

Ala

His

Lys

Asp

Gin

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala

200

Gly

Gln

Glu

Keisseria meningitidis

Thr

Lys

Thr

Ser

1058

Tle

Gly

His

Ser

Lys

185

Asp

Glu

Glu

Ile

Tyr

Val

Ile

90

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

Glu

Gly
250

Gly

Ser

75

Thr

Val

Ser

His

Lys

155

Asp

Pro

Lys

Lys

Ala

235

Ile

Asn

&0

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ala

Gly Asp Ser Leu

Phe

Ala

Ala

Ile

125

Ala

Phe

Thr

Gln

His

205

Thr

Ser

Gly

Asp

Ser

Leu

110

Asn

Phe

Ser

Lys

AsT

190

Ala

Tyr

Ala

Lys

Phe

Gly

Gln

Gln

Asn

Sexr

Lys

175

Val

Val

His

Thr

Gln
255

Ile
80

Glu

Arg

Gln

Asp

160

Gln

Glu

Ile

Leu

Val
240



<4Q0> 17
atgageageg

accgcaccge
aggaaaaacg
gacagcctca
caaatcggag
cagaaccact
gacagccetga
ttcaaccaac
cegaacggea
gaacacctga
gaaaaatcac
taccacctcyg
ataagggaaa
«210> 18

«211> 254
<212> PRT
«213>
«400> 18

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Gly

gaggeggcgyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacggaca
ccgeegtegt
Laaaccaacg
tgcctgacyy
ggcktgcacta
aaacgcccga
acgccgtcat
cccttttegg

aggttcacga

Gly Gly Gl
5

Leu Thr Al
20

Leu Asp Gl

Gly Ala Gl

Leu Lys Ag

70

Val Asp Gl

tgtcgecgee
dgacaaaagt
getggeggea
aktgaagaac
aaccatcacg
tgcectacag
ctecttecet
caaagecgagq
ctccatigat
gcagaatgtc
tttgggegac
cgaccgegcee

aatcggcate

Neisseria meningitidis

Yy Gly val

a Pro Leu

n Ser Val
40

u Lys Thr
55

n Asp Lys

¥ Gln Thr

gacatcggeyg
ttgcagtere
caagglgcgg
gacaaggtca
ctggcaagog
aLtgaaaaaa
gtcageggte
tatcacggea
tttaccaaaa
gagctrgect
acgcgetacg
Caagaaatecg

gceggeaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

75

Ile Thr Leu

cggggcttge
tgacgetgga
azaasactca
gcegetteoga
gcgaatttca
tcaacaacce
tgggcagaga
aagcattcag
aacagggtta
ccgecgaact
gcggegaaga
ceggetegge

agtag

Ile Gly Ala

Asp Lys Ser
£y

Glu Lys Leu
45

Gly Asp Ser
e0

Phe Asp Phe

Ala Ser Gly

cgatgcacta
tcagtecegte
tggaaacggc
ctttatcogt
aatatacaaa
cgacaaaatc
acataccgee
ctccgacgac
cggcagaatc
caaagcagat
adaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

B0

Glu Phe

60

120

180

240

300

360

420

180

540

600

660

765

CN



Gln Ile Tyr

Lys Ile Asn
115

Phe Leu Val
130

Pro Asp Gly
145

Fro Asn Gly

Tyr Gly Arg

Ala Ser Ala
195

Gly Asp Thr
210

85

Lys Gln Asn His Ser

i09Q

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Ara Leu His Tyr Ser

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Leu Phe Gly Asp Arg Ala Gln Glu

225 230

Ile Arg Glu Lys Val His Glu Ile
245

<210> 19

<211> 765

<212> DNA

<213> MNeisseria meningitidis

<400> 19

tgcagcagca gaggeggogg tgtcgeoogee

accgcaccge tegaccataa agacaaaagt

aggaaaaacg agaaactgaa gotggcggcea

gacagectca atacgggcaa attgaagaac

90

Ala val val
105

ASp Ser Leu

Glu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly lle Ala
250

gacatcggceg
ttgcagtcte
caaggtgcyyg

gacaaggtca

Ala Leu Gln

110

Iie Asn Gln
125

Ala Phe Asn
140

Phe Ser Ser

Thr Lys Lys

Gln Asn Val
190

His Ala Vval
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggetege
tgacgctgga
aaaaaactta

gcecgottoga

95

Ile Glu

Arg Ser

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

cgatgeacta
tcagrcegte
tggaaacgge

ctttatcegt

60

120

240



caaatcgaag
cagaaccact
gacagcctga
ttcaaccaac
ccgaacggcea
gaacacctga
gaaaaatcac
taccacctcg
ataagggaaa
<210= 20

<211l> 254
<212» PRT
<213
<400> 20

Cys Ser Ser
1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

Lys Ile Asn
115

tggacggaca
ccgecghogt
taaaccaacg
tgcetgacgg
ggetgcacta
aaacgccecoga
acgeccgtcat
cecettttegg

aggttcacga

aaccatcacg
tgccckacag
ctcetteert
caaagccgag
ctecattgat
gcagaatgtce
tttgyggecgac
cgagcegegee

aatcggecatce

Neisseria meningitidis

Arg Gly Gly Gly Val
5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Agp Lys

70

Val Asp Gly Gln Thr

85

Lys Gln Asn His Ser

100

Asn Pro Asp Lys Ile

120

ctggcaageg
attgaaaaaa
gtcagcggtt
tatcacggea
tttaccaaaa
gagcttgect
acgecgcetacy
caagaaatcg

gccggcaaac

Ala ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Tle Thr Leu
50

Ala Val val
105

Asp Ser Leu

18

gcgaatttca
tcaacaaccece
tgggeggaga
aagcattcag
aacagggtta
ccgeoocgaact
gcggcgaaga
ccggetegge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser

Phe Asp Phe

Ala Ser Gly

Ala Leu Gln

110

Ile Asn Gln
125

aatatacaaa
cgacaaaatc
acataccgec
ctecgacgac
cggcagaatc
Caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe
9s

Ile Glu

Arg Ser

300

360

420

480

540

600

660

720

765

o C



fhe Leu Val
130

Pro Asp Gly
145

Pro Asn Gly

Tyr Gly Arg

Ala Ser Ala
185

Gly Asp Thr
210

Leu Phe Gly
225

Ile Arg Glu

<210 21

«211> 768
«<212> DNA
<213>

<4 00> 21
tgeggatcoca

ctaaccgeac
gtcaggaaaa
ggcgacagece
cgtcaaateg
aaacagaacc
atcgacagcec
gccttcaacce
gacccgaacyg

atcgaacacce

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Arg Leu His Tyr Ser

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gcagaggcgy
cgetocgacea
acgagaaact
tcaatacgag
aagtggacgg
acteccgceegt
tgataaacca
aactgcoctga
graggctgca

tgaaaacgce

Neisseria meningitidis

cggtgatcgec
taaagacaaa
gaagcetggeg
caaattgaag
acaaaccatc
cgttgececta
acgctceete
cggcaaagcec
ctactccatk

cgagcagaat

Glu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

1le Ala Gly
235

Gly ile Ala
250

gccgacateg
agrLLgcagt
gcacaaggtyg
aacgacaagqg
acgctggcaa
cagatigaaa
citgteageg
gagtatcacyg
gattttacca

gtegageteg

19

Ala Phe Asn
140

Phe Ser Ser

Thr Lys Lys

Gln Asn Val
12¢

His Ala Vval
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

gegeggggcet
ctttgacgcet
cggaaaaaac
tcageegett
gcggegaatt
aaatcaacaa
gtttgggegg
gcaaagcatt
aaaaacagay

cecuccygecga

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

tgccgatgea
ggatcagtcc
ttatggaaac
cgactttatc
tcaazatcatac
ccoccgacaaa
agaacatacc
cagctccgac
ttacgygcaga

actcaaagca

60

120

180

240

300

160

420

4840

540

600



gatgaaaaat cacacgocgt cattttggge gacacgcgct acggceggcega agaaaaaggc 660

acttaccacce tegccetttt €ggcgacecge gccraagaaa Ltegecggete ggcaaccgty 720
aagataaggg aaaaggttca Cgaaatcgge atcgecggcea aacagtag 768
<210> 22

<211 255

<212> PRT

<213> Neisseria meningitidis

<400> 22 .
Cys Gly Ser Ser Arg Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly
1 5 10 15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu
20 25 30

Gln Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys
a5 40 15

Leu Ala Ala Gln Gly Ala Gclu Lys Thr Tyr Gly Asn Gly Asp Ser Leu
50 55 &0

Asn Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile
65 70 75 80

Arg Gln Ile Glu Val Asp Gly Gln Thr Ile Thr Leu Ala Ser Gly Glu
85 90 95

Phe Gln Ile Tyr Lys GIn Asn His Ser Ala val Val Ala Leu Gln Ile
100 105 110

Glu Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg
115 120 125

Ser Phe Leu Val Ser Gly Leu Gly Gly Giu His Thr Ala Phe Asn Gln
130 136 140

Leu Pro Asp Gly Lys Ala Glu Tyr His Gly Lys aAla Phe Ser Ser Asp
145 180 155 160

Asp Pro Asn Gly Arg Leu His Tyr Ser Ile Asp Phe Thr Lys Lys Gln
165 170 175

20



Gly Tyr Gly

Leu Ala Ser
155

Leu Gly Asp
210

hla Leu Phe
225

Lys Ile Arg

«210> 23

<211l> 765
<212> DNA
<213>

<40Q> 23
atgagcagca

accgcaccge
aggaaaaacg
gacagecctea
caaatcgaag
cagaaccact
gacagcchga
ttcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
taccaccteg
ataagggaaa
«210> 24

<211> 254
«212> PRT

Arg Ile Glu His Leu

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Gly

215

Gly Asp Arg Ala Gln
230 -

Glu Lys Val His Glu

245

gaggcggegg
Lcgaccataa
agaaactgaa
atacgggcaa
tggacggaca
ccgecgtbegt
taaaccaacg
tgcctgacgg
ggctgcacta
aaacgcegga
acgccgteat
ccerttecgg

aggttcacga

Neisseria meningitidis

tgtecgeegec
agacaaaagt
gctggeggcea
attgaagaac
aaccatcacy
tgcecctacag
ctoctteott
caaagccgag
ctccattgat
gcagaatgtce
tttgggcgac
¢gaccgegee

aatcggcatc

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala
235

Ile Gly ile
250

gacatcggeg
ttgcagtctt
caaggtgcgg
gacaaggtca
ctggcaageg
attgaaaaaa
gtcagcgett
tatcacyggeca
tttaccaaaa
gagctlgect
acgcgctacg
caagaaatcyg

gccocggeaaac

21

Glu Gln Asn

190

Ser His Ala
205

Gly Thr Tyr

220

Gly Ser Ala

Ala Gly Lys

€ggggctbrge
tgacgctgga
aaazaaactta
gceogctteoga
gcgaattica
tcaacaacce
tgggcggaga
aagcattcag
aacagggtta
ccgoccgaact
geggcegaaga
ccggctegge

agtag

val Glu

Val Ile

His Leu

Thr val
240

Gln
255

cgatgcacta
tcagtecgte
tggaaacggca
ctttatcegt
aatatacaaa
cgacaaaatc
acatacegcece
cteocgacgac
cggcagaatc
caaagcagat
aaaaggcact

aaccgtgaag

60

120

180

240

300

360

420

480

540

600

660

720

765



<213>

<qC0>

24

Met Ser Ser

1

Ala

Ser

Ala

Thr

&5

Gin

Gln

Lys

Phe

Pro

145

Pro

Tyr

Rla

Gly

Asp
Leu
Ala
50

Gly
Ile
Ile
Ile
Leu
136
Asp
Asn
Gly

Ser

AsSD

Ala

Thy

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Arg

Ala

185

Thr

Arg

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asn

Ser

Lys

Arg

Ile

180

Glu

Arg

Gly

Thr

Asp

Ala

Lys

Pro

Gly

Ala

Leu

1865

Glu

Leu

Tyr

Gly

Ala

Gln

Glu

aAsn

70

Gly

Asn

Asp

Leu

Glu

150

His

His

Lys

Gly

Giy

Pro

Ser

Lys

55

Asp

Gin

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

Neisseria meningitidis

Val

Leu

Val

49

Thr

Lys

Thr

Ser

Ile

120

Gly

His

Ser

Lys

Asp

200

Glu

Ala

Asp

25

Arg

Tyr

val

Ile

Ala

105

AsD

Glu

Gly

Ile

Thr

185

Glu

Glu

Ala

10

His

Lys

Gly

Ser

Thr

S0

Val

Ser

His

Ly S

Asp

17¢

Pro

Lys

Lys

22

Asp

Lys

Asn

Asn

Arg

75

Leu

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Ile

Asp

Glu

Gly

60

Phe

Ala

1 Ala

Ile

Ala

140

Phe

Thr

Gln

His

Thr

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

hAsn

125

Phe

Ser

Lys

Asn

Ala

205

Tyr

Ala

Ser

30

Leu

Ser

Phe

Glvy

Gln

110

Gln

Asn

Ser

Lys

Val

150

val

His

Gly

15

Leu

Lys

Leu

Ile

Glu

95

Ile

Axg

Gln

Asp

Gln

175

Glu

Ile

Len

Leu

Gln

Len

Asn

Arg

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala



210

215

220

Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr Val Lys
23¢

225

Ile Arg Glu Lys Val His Glu Ile Gly lle Ala Gly Lys Gln

<210 25

<211l= 765
<212> DNA
<213>

<400> 25
tgragcagey

accgeacegt
aggaaaaacg
gacagectcea
caaatcgaag
caggaccact
gacagcctga
tbtcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
taccaccteg
ataagggaaa
<210> 26

<211> 254
<212> PRT

<213>»

<400> 26

245

gaggcggcegy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgecgtegt
taaaccaacg
tacccagegg
ggctgcacta
aaacgccega
acgccgtcat
ccctttteag

aggttcacga

Neisseria meningitidis

tgtcgceyce
agacaaaagt
getggeggea
attgaagaac
gctcattace
tgcoctacag
ctccttectt
Caaagccgag
ctcecattgat
gcagaatgte
tttgggegac
cgaccgegec

aatcggcatc

Neisseria meningitidis

235

250

gacatcggeyg
trgeagteort
caaggtgcgg
gacaagctca
ttggagageg
attganaaaa
gtcagecggtt
tatcacggca
tttaccaaaa
gagcttgcck
acgegetacyg
caagaaatcg

gccggcaaac

€ggggecttgce
tgacgctgga
agaaaactta
gcecgcettega
gagagttcea
tcaacaacec
tgggtggaga
aagcattcag
aacagggtta
ccgeegaact
gcggcgaaga
ccggetegge

agtag

2490

¢gatgcacta
tcagteegte
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaalc
acataccgee
ctecgacgac
cggcagaatc
caaagcagat
aaaaggcact

aaccgtgaag

Cys Ser Ser Gly Gly Gly Gly Vval ala Ala Asp Tle Gly Ala Gly Leu

1

5

10

15

Ala Asp Ala Leu Thr Ala Prao Fhe Asp His Lys Asp Lys Ser beu Gln

20

25

23

30

60

120

180

240

300

360

420

180

540

600

660

720

765

3



Ser

Ala

Thr

65

Gln

Gin

Lys

Phe

Preo

145

Pro

Tyr

Ala

Gly

Len

225

Ile

Leu

Ala

50

Gly

Ile

ile

Ile

Leu

130

Ser

Asn

Gly

Ser

Asp

210

Phe

Arg

Thx

35

Gln

Lys

Glu

Tyr

Asn

115

Val

Gly

Gly

Arg

Ala

185

Thr

Gly

Glu

Leu

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Arg

Ile

180

Glu

Arg

Asp

Lys

Asp

Ala

Lys

Asp

B85

Gln

Pro

Gly

Ala

Leu

1565

Glu

Leu

Tyr

Arg

val
245

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

His

His

Lys

Gly

Ala

230

His

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

215

Gln

Glu

val

40

Thr

Lys

Leu

Ser

ile

1240

Gly

His

Ser

Lys

Asp

200

Glu

Glu

Ile

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Gly

Ile

Gly

Lys

Gly

Ser

Thr

90

Val

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Ala

Ile
250

29

Asn

Asn

Arg

75

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

235

Ala

Glu

Gly

60

Phe

Glu

Ala

Ile

Ala

140

Phe

Thr

Gln

His

Thr

220

Ser

Gly

Lys

45

Asp

BEsp

Ser

Leu

Asn

125

Phe

Ser

Lys

Asn

Ala

205

Tyr

Ala

Lys

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

val

190

Val

His

Thr

Gln

Lys

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Vail

Leu

Asn

Arg

Phe

Glu

Ser

Leu

AsSp

160

Gly

Leu

Leu

Ala

Lys
240



«210> 27

<211l> 768
«212> DNA
<213>

<400> 27
tgcggatceeca

ctaacecgcac
gtecaggaaaa
ggcgacagcc
cgtcaaatcg
aaacaggacc
atcgacagec
gcctteaacce
gacccgaacyg
atcgaacacce
gatgaaaaat
acttaccacc
aagataaggg
210> 28

<211> 255

<212> PRT
<213>

<400> 28
Cys Gly Ser
1

Leu Ala Asp

Gln Sexr Leu
3is

Leu Ala Ala
50

Asn Thr Gly
65

geggaggcygy
cgktcgacca
acgagaaact
tcaatacggg
aagtggacgg
actccgocoge
tgataaacca
aactgcceag
gcaggctgca
Lgaaaacgcc
cacacgccgt
tcgeecktre

aaaaggttca

Neisseria meningitidis

cggkbgtcegee
taaagacaaa
gaagctggeg
caaattgaag
gcagctceatt
cgttgeoccta
acgcteettce
cggcaaagoc
ctactccatt
cgagcagaat
cattttggge
cggcgacege

cgaaatcggce

Neisseria meningitidis

Ser Gly Gly Gly Gly

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu lys Asn Asp

70

gccgacatecg
agtttgcagt
gracaaggkyg
aacgacaagqg
accttggaga
cagattgaaa
cttgtcageg
gagtatcacg
gattitacca
gtcgagetty
gacacgogcot
geccaagaaa

atcgooggea

Val Ala Ala

Phe Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

25

gegegggget
ctttgacget
cggaaaaaac
tcagececgett
gcggagagtt
azatcaacaa
gtrrgggtgg
gcaaagcatt
aaaaacaggg
cctoceogoega
acggeggcga
tcgeegygctc

aacagtag

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

tgcegatgca
ggatcagtce
ttatggaaac
cgactttate
ccaaatatac
cccococgacaaa
agaacatacc
cagctcoeogac
ttacggcaga
actcaaagca
agaaaaaggce

ggcaacogtg

Ala Gly

15

Ser Leu

Leu Lys

Ser Leu

Phe Ile
g0

60

180

240

300

360

420

540

600

660

720

768

=2 3



Arg Gla Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu
B85 S0 95

Phe Glm Ile Tyr Lys Gln Asp His Ser ala val val Ala Leu Gln Ile
100 105 110

Glu Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg
115 120 125

Ser Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln
130 135 140

Leu Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp
145 150 155 160

Asp Pro Asn Gly Arg Leu His Tyr Ser Ile Asp Phe Thr Lys Lys Gln
165 170 175

Gly Tyr Gly Arg Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu
180 185 150

Leu Ala Ser Ala Glu Leu Lys Ala Asp Glu Lys Ser His ala val Ile
195 200 205

Leu Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys Gly Thr Tvr His Leu
210 215 220

Ala Leu Phe Gly Rsp Arg Ala Gln Glu Tle Ala Gly Ser Ala Thr val
225 230 235 240

Lys Ile Arg Glu Lys val His Glu Ile Gly Ile Ala Gly Lys Gln

245 250 255
«210= 29
«21l> 765
<212> DNa

<213> Neisseria meningitidis

<400> 29

atgagcageg gaggegygegg tgtogoogec gacatcggeg cggggetige cgatgcacta 640
accgcaccgt tcgaccataa agacaaaagt ttgeagtcrtt tgacgctgga tcagteccgte 120
aggaaanacyg agaaactgaa gctggcggea caaggtgegg aaaaaactta tggaaacgge 180

26



gacagcctca
caaatcoaag
caggaccact
gacagcctga
Ltcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
taccacctcyg
ataagggaaa
<210> 30

<21l> 254
<212>» PRT
<213>
<400> 3¢

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala ala Gln
50

Thr Gly Lys
65

Gln Ile Giu

Gin Ile Tyr

atacgggcaa
Lggacgggea
cecgeoeogbege
taaaccaacg
tgceccagegy
ggctgcacta
aaacgccega
acgccgtcat
cectbttcgg

aggttcacga

Gly Gly Gl

Leu Thr Al
20

Leu Asp Gl

Gly ala Gl

Leu Lys As
70

val Aép Gl
85

Lys Gln As
100

attgaagaac
gctecattace
tgccctacag
ctcectteoeott
caaagccgag
ctecattgat
gcagaatgtc
tttgggcgac
¢gacecgegec

aatcggcate

Neisgeria meningitidis

Yy Gly val

a Pro Phe

n Ser Val

40

u Lys Thr

55

n Asp Lys

¥ Gln Leu

p His Ser

gacaaggltca
ttggagagcy
attgaaaaaa
gtcageggtt
tatcacggca
tttaccaaaa
gagctigect
acgecgctacg
caagaaatecg

gceggeaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
S0

Ala Vval vatl
105

27

gcegettega
gagagttcca
tcaacaaccc
tgggtggaga
aagcattcag
aacagggtta
ccgocgaact
gcggcgaaga
ccggeteggc

agtag

Tle Gly Ala

Asp Lys Sex
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

ctbtatcegt
aatatacaaa
cgacaaaatc
acataccgec
ctccgacgac
cggcagaate
caaagcagat
aaaaggcach

aaccgtgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg
BOD

Glu Phe
95

Ile Glu

240

300

360

420

480

540

600

660

765



Lys Ile Asn
115

Phe Leu Val
13¢

Pro Ser Gly
145

Pro Asn Gly

Tyr Gly Arg

Ala Ser Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Tle Arg Glu
«210> 231
<211l 765
<2125 DNA
«213>

<400> 31

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Arg Leu His Tyr Ser

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

2158

Asp Arg Ala Glin Glu
230

Lys Val Hi

245

5 Giu Ile

Neisseria meningitidis

tgcagcagey gaggeggogg tgtogocgee

accgeaccqce
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga

ttcaaccaac

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtegt
taaaccaacg

tgeccagegg

agacaaaagt
gctggeggcea
attgaagaac
gctcattacc
tgccciacag
cteccttecte

caaagccgag

Asp Ser Leu

Giu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly 1lle Ala

250

gacatcggcg
ttgeagtett
caagotgcgg
gacaaggtca
ttggagagceg
attgaanaaa
gtcageggte

tatcacggca

28

Ile Asn Gln
125

Ala Phe Asn
140

Phe Ser Ser

Thr Lys Lys

Gln Asn Val
130

His Ala Val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

€ggggcttge
tgacgctagga
aaaaaactta
gccgcttega
gagagttcca
tcaacaacce
tgggtggaga

aagcattcag

Arg Ser

Gln Leu

Asp Asp
160

Gln Gly
17%

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

cgatgcacta
tcagteegtce
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgeo

ctcogacgac

120

180

2440

300

360

420

480



ccgaacggca
gaacacctga
gaaaaatcac
taccacctcg
ataagggaaa
<210> 32

<211> 254
<212> PRT
<213>
<400> 32

Cys Ser Ser
1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

Lys Ile Asn
115

Phe Leu val
130

Pro Ser Gly
145

ggctgcacta
aaacgcecga
acgeccgteat
ccettitecgg

aggttcacga

ctcecattgat
gcagaatgtce
tttgggcgac
cgacecgogcee

aatcggcatce

Neisseria meningitidis

Gly Gly Gly Gly val

5

Leuw Thr Ala Pro Leu

20

Leu Asp Gln Ser Vval

4Q

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

val Asp Gly Gln Leu

Lys Gln Asp His Ser

100

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

tttaccaaaa
gagcttgect
acgcgctacy
caagaaatcg

gccggcaaac

Ala Ala Asp
10

Asp His Lys

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
g

Ala val val

105

Asp Ser Leu

Glu His Thr

Gly Lys Ala
155

29

aacagggtta
ccgccegaack
gcggcgaaga
cecggetcgge

agtag

Ile Gly Ala

Asp Lys Ser

30

Glu Lys Leu
15

Gly asp Ser

60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Ile Asn Gln

125

Ala Phe Asn

140

Phe Ser Ser

cggcagaate
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

Glu Phe

85

Ile Glu

Arg Ser

Gln Leu

Asp Asp
160

540

600

660

720

765



Pro Asn Gly

Tyr Gly Arg

Ala Ser Ala
185

Gly Asp Thr
210

Leu Phe Gly
225

Ile Arg Glu

<210> 33
<211l= 7EB8B
<212> DNA
<213>

<400> 33
tgcggatcea

ctaaccgcac
gtcaggaaaa
ggcgacagec
cgtcaaatcg
aaacaggacc
atcgacagcc
gccLtcecaacce
gaccegaacqg
atcgaacacc
gatgagzaaat
acttaccacc

aagataaggg

Arg Leu His Tyr Ser

165

Ile Glu His Leu Lys

189

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gcggaggegg
cgctegacca
acgagaaact
tcaatacggg
aagtggacgg
actecgeeogt
tgataaacca
aactgceccag
gcaggctgca
tgaaaacgce
cacacgecegt
tegeccettt

aaaaggttca

Neisseria meningitidis

cggtgtecgee
taaagacaeaa
gaagctggey
caaattgaag
gcagcteatt
cgttgceccta
acgctectte
cggcaaaqec
ctactccatt
cgagcagaat
cattttggge
cggcgaccgcg

cgaaatcggc

Ile Asp Phe
170

Thr Prao Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gccgacatcg
agttigecagt
gcacaaggtg
aacgacaagg
accttggaga
cagattgaaa
cttgtcageg
gagtatcacyg
gattttacca
gt.cgagecttg
Jacacgecgct
gcccaagaaa

atcgecgyca

30

Thr Lys Lys

Gln Asn Val
190

His Ala val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

gcgcggggct
ctttgacygct
cggaaaaaac
tcagcegett
gcggagagtt
aaatcaacaa
gtrtaggtgg
gcaaagcatt
aaaaacaggg
cctocogeoga
acggecggega
tcgccggcetc

aacagtag

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

tgccgatgea
ggatcagtcc
ttatggaaac
cgactttate
ccaaatatac
ccccgacaaa
agaacatacc
cagctecgac
ttacggcaga
actcaaaéca
agaaaaagqgc

ggcaaccgtg

60

120

240

300

360

420

4B0Q

540

600

660

720

768



<210>
<211
<212>
<213

24 Q0>
Cys Gly Ser Ser

1

Leu

Gln

Leu

Asn

65

Arg

Phe

Glu

Ser

Leu

145

Asp

Gly

Leu

Ala

Ser

Ala

50

Thr

Gln

Gln

Lys

Phe

120

Pro

Pro

Tyr

Ala

34
255
PRT

Neisseria meningitidis

34

Asp

Leu

a5

Ala

Gly

Ile

Ile

Ile

115

Leu

Ser

Asn

Gly

Ser
195

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Asn

Val

Gly

Gly

Arg

180

Ala

Gly Gly Gly Gly

5

Leu

Leu

Gly

Leu

Val

B85

Lys

Asn

Ser

Lys

Arg

165

Ile

Glu

Thr

Asp

Ala

Lys

70

Esp

Gln

Gly

Ala

150

Leu

Glu

Leu

Ala

Gln

Glu

55

Gly

Asp

Asp

Leu

135

Glu

His

His

Lys

Pro

Ser

40

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala
200

Val
Leu
25

val
Thr
Lys
Leu
Ser
105
Ile
Glv
His
Ser
Lys
185

Asp

Ala

19

AsSp

Arg

Tyr

val

Ile 7

20

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

31

Ala

His

IJYS

Gly

Val

Ser

His

Lys

155

Asp

Pro

Lys

Asp

Asn

60

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

ile

Asp

Glu

a5

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Thr

Gln

His
205

Gly

Lys

30

Lys

Asp

Asp

Ser

Leu

110

Ash

Phe

Ser

Lys

hsn

190

Ala

Ala

15

Ser

Leu

Ser

Phe

Gly

35

Gln

Gln

Asn

Ser

Lys

175

val

Val

Gly

Leu

Lys

Leu

Ile

80

Glu

Ile

Arg

Gln

Asp

160

Gln

Glu

Ile

39



Leu Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys

210

215

Ala Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala
230

225

235

Lys Ile Arg Glu Lys Val His Glu Ile Gly Ile

<210 35

<21l> 765
<212> DNA
<213>

<400> 35
atgagcagcg

accgraccge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacageetga
ttcaaccaac
ccgaacggca
gaacacctga
gaazaatcac
taccacctcg
ataagggaaa
<210> 38

<211l> 254
<212> PRT

<213>

<400> 36

245

gaggeggegy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgeegtogt
taaaccaacqg
tgcccagegy
ggcrgcacta
aaacgcccga
acgcegtcat
cccittteyg

aggttcacga

Neisseria meningitidis

tgtcgecgec
agacaaaagt
gctggeggea
attgaagaac
gctcattace
tgcectacag
ctecttectt
caaagccgag
cteccattgat
gcagaatgtc
tttgggegac
cgaccgegee

aatcggceatc

Neisseria meningitidis

250

gacateggcg
ttgcagtcere
caagglgcgg
cacaaggtca
ttggagagey
attgyaaaaaa
gtcagcggtt
Latcacggca
tttaccaaaa
gagcttgect
acgcgetacg
caagaaatcg

gccggeaaac

Gly Thr Tyr His Leu

220

Gly Ser Ala Thr val

240

Ala Gly Lys Gln

c€ggggcttge
tgacgcigga
aaaaaactta
gccgcttcga
gagaqttecca
Lcaacaacce
tgggtggaga
aagcattcag
aacagggtta
ccgccgaact
geggegaaga
tcggetegge

agtag

255

cgatgcacta
tcagtcegte
tggaaacggc
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgce
ctccgacgac
cggcagaatce
caaagcagat
aaaaggcact

aaccgtgaag

Met Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly Leu

1

5

10

32

15

300

3160

420

480

540

600

660

720

765



Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Pro

Tyx

Ala

Gly

Leu
225

AsSp

Leu

Ala

50

Gly

Ile

ile

lle

Leu

130

Ser

Asn

Gly

Ser

Asp

210

Phe

Ala

Thr

35

Gln

Lys

Glu

Tyr

ABn

115

Val

Gly

Gly

Arg

Ala

195

Thr

Gly

Leu

20

Leu

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Arg

ITlie

180

Glu

Arg

Asp

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Ala
Gln
Glu
Asn
70

Gly
Asp
Asp
Leu
Glu
150
His
His
Lys

Gly

Ala
230

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

215

Gln

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Ser

Lys

Asp

200

Glu

Glu

Asp

hrg

Tyx

Val

Ile

Ala

105

Asp

Glu

Gily

Ile

Thr

185

Glu

Glu

Ile

His

Lys

Gly

Ser

Thr

S0

val

Sexr

His

Lys

Asp

170

Pro

Lys

Lys

Ala

Lys

Asn

Asn

Arg

75

Leu

Val

Leu

Thr

ala

155

Phe

Glu

Ser

Gly

Gly
235

Asp

Glu

Gly

60

Phe

Glu

Ala

Ile

Ala

1440

Phe

Thr

Gln

Hisg

Thr

220

Ser

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Lys

Asn

Ala

205

Tyr

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

190

Val

His

Thr

Leu

Lys

Leu

Ile

Glu

95

ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

vVal

Gln

Leu

Asn

Arg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240



Ile Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 317

¢21l> 765
<212> DNA
<213>

2400 17
tgcagcageg

accgeacceyge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
titcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
taccaccteg
ataagggaasz
<210> 38

<211> 254
<2}2> PRT
<213>

<400> 318

245

gaggcggeag
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtegt
taaaccaacg
tgcccagegg
ggctgcacta
aaacgcccga
acgcegtceag
cccitttogg

aggttcacgca

Neisseria meningitidis

tgtecgecgec
agacaaaagt
gctageggea
attgaagaac
gctcattace
tgecctacag
ctcecttoctt
caaagccgag
ctccattgat
gcagaatgte
tttgggegac
cgaccgogec

aatcggeatce

Neisseria meningitidis

250

gacatcggeg
ttgcagtett
caaggtgcgg
gacaaggtca
ttggagageg
attgaaaaaa
gtcageggtt
tatcacggca

tttaccaaaa

gagcrigecet

acgcgcetacg
caagaaatcg

gceoggcraaac

Cys Ser Ser Gly Gly Gly Gly val Ala kla Asp

1

5

190

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys

20

25

Ser Leu Thr Leu Asp Gln Ser val Arg Lys Asn

35

40

Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly Asn

50

55

34

cggggetige
tgacgctgga
dddaaactta
gccgcetitoga
gagagttcca
Lcaacaacce
tgggtggaga
aagcatLcag
aacagggtta
ccgccgaact
gcggegaaga
ccggetcage

agiag

Ile Gly Ala

Asp Lys Ser

30

Glu Lys Leu

45

Gly Asp Ser

60

cgatgcacta
tcagtcecgte
tggaaacggce
ctttatcecgt
datatacaaa
cgacaaaatce
acataccgee
ctccgacgac
cggcagaatc
Ccaaagcagat
aaaaggeact

aaccgtgaag

Gly Leu

15

Leu Gln

Lys Leu

Leu Asn

&0

120

240

300

360

420

480

540

600

660

720

765

YL



Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg
65 70 75 B8O

Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe
85 20 95

Gln Ile Tyr Lys Gln Asp Kis Ser Ala Vval va) Ala Leu Gln Tle Glu
100 105 119

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 120 125

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln Lesu
130 135 140

Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 169

Pro Asn Gly Arg Leu His Tyr Ser Ile Asp Phe Thr Lys Lys Gln Gly
i85 170 175

Tyr Gly Arg Ile Glu His Leu Lys Thr Pro Glu Gln Asn val Glu Leu
180 i85 150

Ala Ser Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala val Ile Leu
195 200 295

Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220

Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr val Lys
225 230 235 240

Ile Arg Glu Lys val His Glu Ile Gly Ile Ala Gly Lys Gln
245 250

«<210> 39
<211> 768
<212> DNA

<213> Neisseria meningitidis

<400> 319
tgcggatcca geggaggegg cggtgtegoc googacatcg gogogggyct tgcecgatgcea 60

35



ctaaccgcac
gtcaggaaaa
ggcgacagcc
cgtcaaatcg
aaacaggace
atcgacagcce
gcectteaace
gacccgaacy
atcgaacacc
gatgaaaaat
acttaccacc
aagataaggyg
<2180> 40

<211= 255
<212> PRT
<213>
<400> 40

Cys Gly Ser
1

Leu Ala Asp

Gln Ser Leu
35

Leu Ala Ala
50

Asn Thr Gly
65

Arg Glo Ile

Phe Gln Ile

cgetocgacca
acgagaaact
tcaatacggg
aagtggacgyg
actccgecgt
tgataaacca
aactgcecag
gcaggctgca
tgaaaacgcc
cacacgecgt
tcgecoettbt

aaaaggttca

taaagacaaa
gaagctggeg
caaattgaaqg
gcagctcoatt
cgttgececta
acgctcctte
cggcaaagcc
ctactccatt
cgagcagaat
cattttgggc
cggcgacege

cgaaatcgge

Neisseria meningitidis

Ser Gly Gly Gly Gly

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu Val Asp Gly Gln

a5

Tyr Lys Gln Asp His

agrrtgeagt
gracaaggtg
aacgacaagg
accttggaga
cégactgaaa
cttgtcagceg
gagtatcacg
gattttacca
gtégagcttg
gacacgcget
gcccaagaaa

atcgcoeoggcea

Val ala Ala
10

Leu Asp His
25

Val Arg Lys
Thr Tyr Gly

Lys Val Ser
75

Leuv Tle Thr
24

Ser Ala val

36

ctttgacgct
cggaaaaaac
tcagcecgett
geggagagtt
aaatcaacaa
gttegggtag
gcaaagcatt
aaaaacagqyg
cecteoocgoega
acggeggega
tcgeecggetce

aacagtag

Asp Ile Gly

Lys Asp Lys

Asn Glu Lys

45

Asn Gly Asp

60

Arg Phe Asp

Leu Glu Ser

Val Rla Leu

ggatcagtec
ttatggaaac
¢gactttate
ccaaatatac
cccegacaaa
agaacatacc
cagctccgac
ttacggcaga
actcaaagca
agaaaaaggce

ggcaaccygty

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe 1Ile
B0

Gly Glu
95

Gln Ile

120

180

240

300

360

420

480

540

600

660

720

768



Ile
115

Glu Lys

Phe
130

Ser Leu

Leu Pro Ser

145

Asp Pro Asn

Gly Tyr Gly

Ala Ser

185

Leu

Leu Gly

210

Asp

Ala
225

Leu Phe

Lys Ile Arg

«210>
«211>
c212>
213>

41
765
DNA

<400> 41

100

Agsn Asn

val

Ser

Gly Lys

Pro

Gly

Ala

Asp Lys

120

Leu
135

Gly

Glu Tyr

150

Gly Arg

165

Arg Ile

180

Ala Glu

Thr

Arg

Gly asp

Leu

Glu

Leu

Tyr

Arg

His Tyr

His

Leu

Ala
200

Lys

Gly
215

Gly

Ala Gln

230

Glu Lys

245

val

His Glu

Neisseria meningitidis

atgagcagcg gaggcggcegg tgtogecogeco

accgcaccge
aggaaaaacg
gacagcctca
caaatcgaag

caggaccact

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca

ccgecgrtegt

agacaaaagt
gctggeggea
attgaagaac
gcteattace

tgccctacag

105

Ile Asp Ser

Gly Glu His

His Gly Lys

155

Ile
170

Ser Asp

Lys Thr Pro

185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala

235

Ile Gly Ile

250

gacatcggey
ttgcagtctt
caaggtgegg
gacaaggtca
ttggagageg

attgaaaaaa

37

110

Ile
125

Leu Asn

Thr
140

Ala Phe

Ala Phe Ser

Phe Thr Lys

Glu Gin Bsn

190

His Ala

205

Ser

Gly Thr

220

Tyr

Ser Ala

Ala Gly Lys

cggggetige
tgacgctgga
azaaaactta
gcegetteyga
gagagkttcca

CCaacaacce

Gln Arg

Asn Gln

Ser Asp

160

Lys Gln

175

Val Glu

Val Iie

His Leu

Thr Val

240

Gln
255

cgatgcacta
tcagtceogte
tggaaacggc
ctttatcecgt
aatatacaaa

cgacaaaatc

60

120

180

240

300

369



gacagcctga
ttcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
taccacctcg
ataagggaaa
<210> 42

«211> 254
<212> PRT
<213
<400> 42

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
S0

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

Lys Ile Asn
115

Phe Leu val
130

taaaccaacg
tgceccagegy
ggctgcacta
aaacgcccga
acgccgtcat
ceettttegg

aggttcacga

ctcetteett
caaagccgag
ctccattgat
gcagaatgtc
tttgggegac
cgacggegec

aatcggeatc

Neisseria meningitidis

Gly Gly Gly Gly val

)

Leu Thr Ala Proc Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

85

Lys Gln Asp His Ser

100

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

gtcageggtt
tatcacggca
Lttaccaaaa
gagecttgecot
acgegciacg
caagaaatcg

gceggoaaac

Ala Ala Asp
10

Asp His Lys
25

Axrg Lys Asn

Tyr Gly Asn

Val Ser Arg

Ile Thr Leu

S0

Ala val val
105

Asp Ser Leu

Glu His Thr

38

tgggtggaga
aagcattcag
aacagggtta
ccgcegaact
gcggcgaaga
ccggctegge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Ile Asn Gln
125

Ala Phe Asn
140

acataccgcce
ctcecgacgac
cggcagaatce
caaagcagat
2aaaggeact

aaccgtgaag

Gly Leu

Leu Gln

Lys Leu

Leu Asn

Ile Arg

BO

Glu Phe
95
Iie Glu

Arg Ser

Gln Leu

420

480

540

600

660

720

765

/b



Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 160

Pro Asn Gly Arg Leu His Tyr Ser Ile Asp Phe Thr Lys Lys Gln Gly
165 170 175

Tyr Gly Arg Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu
180 185 190

Ala Ser Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala Val Ile Leu

1985 200 205
Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220
Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr Val Lys
225 230 235 240
Ile Arg Glu Lys Val His Glu Ile Gly Ile ala Gly Lys Gln
245 250
<210> 43
<211> 765
<212> DNA
<213> Neisseria meningitidis
<400> 43
Ltgcagcagcg gaggoggegy tgbcgcocgee gacateggog cggggcttge cgatgcacta 60
accgcaccge tcgaccataa agacaaaagt ttgeagbctht tgacgetgga tcaghcecgte 120
aggaaaaacy agaaactgaa gcbggcggea caagotgcgg aaaaaactta tggaaacgge 180
gacagcctca atacgggeaa attgaagaac gacaaggtca gecgettoga ctttatcegt 240
caaatcgaag tggacgggca gotcattacc ttggagagcg gagagtitcca aatatacaaa igo
caggaccact ccgecgteght tgcocctacag attgaaaaaa tcaacaacce Cgacaaaatc 360
gacagcctga taaaccaacg ctccttectt gtcageoggtt cgggtggéga acataccgcec 429
trtcaaccaac tgcceccagegg caaagcecegag tatcacggcoa aagcattcag ctocgacgac 480
¢cgaacggca ggctgcacta ctcecattgat trtaccaaaa aacagggtta cggcagaatc 540
gaacacctga aaacgcccga gcagaatgtc gagetbgect cocgoogaact caaagceagat 600
gaaaaatcac acgeccgtcat tttgggeogac acgegotacg goggegaaga aaaaggcact 660
39

3



taccaccteg cectttiegg cgaccgcgee caagaaateg ccggctcggce aaccgtgaag 720

ataagggaaa aggttcacga aatcggcate gocggcaaac agtag 765
<210> 44

<211> 254

<212> PRT

<213> Neisseria meningitidis

<400> 44
Cys Ser Ser Gly Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu
1 S 10 15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln
20 25 30

Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu
a5 40 45

Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly Asn Gly Asp Ser Leu Asn
50 55 60

Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg
65 70 75 80

Gln Ile Glu Val Asp Gly Gla Leu Ile Thr Leu Glu Ser Gly Glu Phe
85 90 95

Gln Ile Tyr Lys Gln Asp His Ser Ala val Val Ala Leu Gln Ile Glu
140 105 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 120 125

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gin Leu
130 135 140

Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 150

Pro Asn Gly Arg Leu His Tyr Ser Tle Asp Phe Thr Lys Lys Gln Gly
165 170 175 '

Tyr Gly Arg Ile Glu His Leu Lys Thr Prc Glu Gln Asn Val Glu Leu
180 185 120 ’

40



Ala Ser Ala Glu Leu Lys

155

200

Ala Asp Glu Lys Ser

Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys Gly

210

Leu Phe Gly Asp Arg ala

225

Ile Arg Glu Lys Val

<210> 45

«211> 768
<212> DHNA
<Z13>

<400> 45
tgeggatceca

ctaaccgcac
gtcaggaaaa
ggcgacagcece
cgtcaaatcg
aazacaggacc
atcgacagcce
gocticaace
gacccgaacg
atcgaacacc
gatgaaaaat
acttaccacc
aagataaggg
<210> 46

<211> 255
<212> PRT

<213>

<400> 45

215

230

2435

gcggaggcgg
cgctegaccea
acgagaaact
tcaatacygg
aagtggacgg
actccgeecat
tgataaacca
aactgecceag
gcaggchgca
tgaaaacgcce
cacacgeccgt
tcgcceettt

aaaaggttca

Neisseria meningitidis

cggtgtogee
taaagacaaa
gaagctggeg
caaattgaag
gcagctcatt
cgttgececta
acgctecthe
cggcaaagcc
ctactccatt
cgagcagaat
cattttggge
cggcgaccge

cgaaatcgge

Neisseria meningitidis

Gln Glu Ile Ala Gly

235

His Glu Ile Gly Ile Ala

250

gcogacateg
agtrtgeagt
gcacaaggtg
aacgacaagg
accttggaga
cagattgaaa
cttgtcageg
gagtatcacy
gattttacca
gtcgagottg
gacacgegek
gcccaagaaa

atcgcecggea

41

His Aala val Ile Leu
205

Thr Tyr His Leu Ala

220

Ser Ala Thr Val Lys

Gly Lys Gin

gcgcgggget
crtigacget
cggaaaaaac
tcagecgett
gcggagagtt
aaatcaacaa
gtttgggtgg
gcaaagcatt
aaaaacaggg
ceLeegecga
acggeggcega
tcgecggerc

aacagtag

240

tgecgatgea
ggatcagtcc
ttatggaaac
cgactttacce
ccagatatac
cccogacaaa
agaacatacc
cagctcecgac
ttacggcaga
actcaaagca
agaaaaaggc

ggcaacegkg

60

120

180

240

Joo

3e0

420

480

600

66Q

720

768

77



Cys

Leu

Gln

Leu

Asn

65

Arg

Phe

Glu

Ser

Leu

145

Asp

Gly

Leu

Leu

Ala

Gly

Ala

Ser

Ala

50

Thr

Gln

Gln

]JYS

Phe

130

Fro

Pro

Tyr

Ala

Gly

210

Leu

Ser

Asp

Leu

35

Ala

Gly

Ile

Ile

ile

115

Leu

Ser

Asn

Gly

Ser

195

Asp

Phe

Ser

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

ASn

Val

Gly

Gly

Arg

180

Ala

Thr

Gly

Gly

Leu

Leu

Gly

Lew

Val

g5

I.Iy ]

Asn

Ser

Lys

Arg

165

Ile

Glu

Arg

Asp

Gly

Thr

Asp

Ala

Lys

70

ASp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Tyr

Arg

Gly

Ala

Gln

Glu

55

Asn

Gly

Asp

AsSp

Leu

135

Glu

His

His

Lys

Gly

215

Ala

Gly

Pro

Ser

40

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala

200

Gly

Gln

Val

Leu

25

Val

Thr

Lys

Leu

Ser

108

Ile

Gly

His

Ser

Lys

185

Asp

Glu

Glu

Ala

10

Asp

Arg

Tyr

Val

Ile

30

Ala

Asp

Glu

Gly

Ile

170

Thxr

Glu

Glu

ile

42

Ala

His

Lys

Gly

Ser

75

Thr

val

Ser 1

His

Lys

155

ASD

Pro

Lys

Lys

Ala

ASD

Lys

Asn

Asn

60

Arg

Leu

Val

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ile

Asp

Glu

45

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Thr

Gln

His

205

Thr

Ser

Gly

Lys

30

Lys

Asp

Asp

Ser

Leu

110

Asn

Phe

Ser

Lys

Asn

190

Ala

Tyr

Ala

Ala

15

Ser

Leu

Sexr

Phe

Gly

Gln

Gln

Asn

Ser

Lys

175

val

val

His

Thr

Gly

Leu

Lys

Leu

Iie

80

Glu

Ile

Arg

Gln

Asp

160

Gln

Glu

Ile

Leu

Val



225

230

235

240

Lys Ile Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 47

<211> 765
<212> DNA
<213>

<400> 47
atgagcageg

accgcaccgco
aggaaaaacyg
gacagcctca
caaatcgaag
caggacecact
gacagcctga
ttcaaccaac
ccgaacggca
gaacacctga
gaaaaatcac
faccaccteg
ataagggaaa
<210> 48

<21i> 254
<212> PRT
<213>

<400> 48

245

Neisseria meningitidis

gaggeggegy tgtegecgee

tcgaccataa agacaaaagt

agaaactgaa
atacgggcaa
tggacgggea
cecgeecgtogt
taaaccaacg
tgecccagogg
ggctgcacta
aaacgcccga
acgccgtcat
ceocttttegy

aggttcacga

gctggcggea
attgaagaac
gctcactacce
tgccctacag
ctccttectt
caaagccogag
ctccattgat
gcagaatgte
tttggacgac
tgaccgcgec

aatcggcate

Neisseria meningitidis

250

gacatcggeg cggggertgce
ttgecagtctt tgacgctgga
caagglbgcgg aaaaaactta
gacaaggtca gccgcktega
ttggagagcg gagagttcca
attgaaaaaa tcaagaaccce
gtcagcgget tgggtggaga
tatcacggca aagcattcag
tttaccaaaa aacagggtta
gagcrrgect cogoogaact
acgcgcltacg goggogaaga
Caagaaatcg ceggetcocgge

grcecggcaaac agtag

255

cgatgeacta
tcagktecgtco
tggaaacgge
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgcc
ctccgacgac
cggcagaatc
caaagcagat
aaaaggcact

aaccgtyaag

Met Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly Leu

1

5

it

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln

20

25 36

Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu

35

40

45

43

60

120

180

240

300

360

420

480

S40

600

660

720

765

S



Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Pro

Tyr

Ala

Gly

Leu

225

Ile

Ala

50

Gly

Ile

Ile

Ile

Leu

130

Ser

Asn

Gly

Ser

Asp

210

Phe

Arg

<210>
<211>
<212>

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Arg

Ala

185

Thr

Gly

Glu

49
786
DNA

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Arg

Ile

180

Glu

Arg

Asp

Lys

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Val
245

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

His

His

Lys

Gly

Ala

230

His

Lys

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

215

Gln

Glu

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Ser I

Lys

Asp

200

Glu

Glu

Ile

val

Ile

Ala

ips

Asp

Glu

Gly

Thr

185

Glu

Glu

Ile

Gly

Gly

Ser

Thr

90

Val

Ser

His

Lys

Asp

170

Pro

Lys

Ala

ile
250

44

Asn

Arg
75

Leu

Val 1

Leu

Thr

Ala

i55

Phe

Glu

Ser

Gly

Gly

235

Ala

Gly
60

Phe

Glu

Ile

Ala

110

Thi

Gln

His

Thr

220

Ser

Gly

Asp

Asp

Ser

Asn

125

Phe

Ser

Lys

Asn

Ala

205

Tyr

Ala

Lys

Ser

Fhe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

190

Val

His

Thx

Gln

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

val

Asn

Arg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240

2



<21i3>

<400> 49
tgcagcageqg

gccgatgcac
gaagactcca
ttcaaagtcg
agcegetteg
ggcgaattie
atcaacaacc
ttgggcggag
aaagcattca
aaacagggac
tccgeegaac
ggcagegaag
geeggetegg
cagtag
«210> 59
<211> 261
<212> PRT
<213>
<400> 50

Cys Ser Ser
1

gaagcggaag
taactgecgec
tttcecaaaa
gcgacaaaga
actttgtgca
aaatatacaa
ccgacaaaat
aacataccge
gctoegacga
acggcaaaat
tcaaagcaga
aaaaaggcac

caaccgtgaa

Neisseria meningitidis

€ggaggcgsc
gctcgaccat
cggaacactg
caacagktcte
aaaaatcgaa
acaggaccac
cgacagecetg
cttcaaccaa
tgeceggegga
cgaacacctg
tgaaaaatca
tbtaccacctce

gataaggaaa

Neisseria meningitidis

Gly Ser Gly Ser Gly

S

Gly Thr Gly Leu Ala Asp Ala Leu

Lys Gly Leu
35

Thr Leu Thr
50

Asp Lys Asp
65

20

Lys Ser Leu Thr Leu

40

Leu Ser Ala Gln Gly

55

Asn Ser Leu Asn Thr

70

ggtgrcgcecy
aaagacaaaqg
accecigtcgg
aatacaggca
gtggacggac
teccgecegteg
ataaaccaac
ctgeceocageg
aaactgacct
aaaacacccg
cacgccgtea
gotctttteg

aaggttcacg

Gly Gly Gly
10

Thr Alz Pro

25

Glu Asp Ser

Ala Glu Lys

Gly Lys Leu
75

45

cecgacatogg
gtttgaaatce
cacaaggtgce
aattgaagaa
aaaccatcac
ttgcectaca
gcteccoctbect
gcaaagccga
ataccataga
agcagaatgt
ttttgggega
gcgaccgagce

aaatcggcat

val Ala Ala

Leu Asp His
30

Ile Ser Gln
45

Thr Phe Lys
60

Lys Asn Asp

cacagggctt
cctgacattg
ggaaaaaact
cgacaaaatce
gctggcaaqe
gattgaaaaa
tgtcagecggt
gtatcacgge
ttttgcecgeo
cgagcttgcc
cacgcgcetac
ccaagaaatc

cgecggeaaa

Asp Ile
15

Lys Asp
Asn Gly

Val Gly

Lys Ile
80

60

120

18¢

249

300

160

480

540

600

860

720

780

786

S



Ser Arg Phe Asp Phe Val Gln Lys Ile Glu val Asp Gly Gln Thr Ile
8% 20 95

Thr Leu Ala Ser Gly Glu Phe Gln Ile Tyr Lys Gln Asp His Ser ala
100 105 110

val Val Ala Leu Gln Ile Glu Lys Ile Asn Asn Pro Asp Lys Ile Asp
11s 120 125

Ser Leu Ile Asn Gln Arg Ser Phe Leu val Ser Gly Leu Gly Gly Glu
130 135 1440

His Thr Ala Phe Asn GIn Leu Pro Ser Gly Lys Ala Glu Tyr His Gly
145 is0 155 i60

Lys Ala Phe Ser Ser Asp Asp Ala Gly Gly Lys Leu Thr Tyr Thr Ile
165 170 175

Asp Phe Ala Ala Lys Gln Gly His Gly Lys Ile Glu His Leu Lys Thr
180 185 190

Pro Glu Gln Asn Val Glu Leu Ala Ser Ala Glu Leu Lys Ala Asp Glu
195 200 205

Lys Ser His Ala val Ile Leu Gly Asp Thr Arg Tyr Gly Ser Glu Glu
210 215 220

Lys Gly Thr Tyr His Leu Ala Leu Phe Gly Asp Arg Ala Gln Glu Ile
225 230 235 240

Ala Gly Ser Ala Thr val Lys Ile Arg Glu Lys Val His Glu Ile Gly
245 250 255

I1le Ala Gly Lys Gln
260

«210> 51
<211> 789
<212> DNA

<213> Neisseria meningitidis

<400 51
tgcggatcca geggaagegqg 4agcggagge ggcggtgheg cogocgacat cggcacaggy 60

46



ckttgcecgatg
ttggaagact
actttcaaag
atcagccget
agcggegaat
aaaatcaaca
ggtttygggeg
ggcaaagcat
gccaaacagq
gccieegeeg
tacggecagceg
atcgecegget
aaacagtag

<210 52

<211> 262
<212> PRT
<213s

<400> 52

cactaactgc
ccatttecca
tcggocgacaa
tecgactregt
ttcaaatata
accccgacaa
gagaacatac
Lcagcteega
gacacggcaa
aactcaaagce
aagaaaaagg

cggcaaccgt

gccgctegac
aaacggaaca
agacaacagt
gcaaaaaatc
caaacaggac
aatcgacagc
cgecttcaac
cgatgcecgge
aatcgaacac
agatgaaaaa
cacttaccac

gaagataagg

Neisseria meningitidis

Cys Gly Ser Ser Gly Ser Gly Ser

1

Iie Gly Thr

Asp Lys Gly
s

CGly Thr Leu
50

Gly Asp Lys
65

Ile Ser Arg

5

Gly Leu Al
20

& BAsp Ala

Leu Lys Ser Leu Thr

Thr Leu Se

Asp Asn Se
70

Phe Asp Ph
as

40

r Ala Gln
55

r Leu Asn

e Val Gln

cataaagaca
Ctgacccrgt
ctcaatacag
gaagtggacg
cactceogeey
ctgataaacc
caactgeeoea
ggaaaactga
ctgaaaacac
tcacacgecg
cbcgeteothe

gaaaaggtte

Gly Gly Gly

Leu Thr ala
25

Len Glu Asp

Gly Ala Glu

Thr Gly Lys

75

Lys Ile Glu
S0

47

aaggtttgaa
cggcacaagyg
gcaaattgaa
gdacaaaccat
tcgttgeect
aacgctectt
gcggeaaagc
cctataccat
ccgagcagaa
tcatttrggg
tcggcgaccy

acgaaatcgg

Gly val Ala

Pro Leu Asp
30

Ser 1le Ser
15

Lys Thr Phe
60

Leu Lys Asn

Val Asp Gly

atcecctgaca
tgcggaaaaa
gaacgacaaa
cacgctggca
acagattgaa
cettgtecage
cgagtatcac
agattttgece
tgtcgagete
cgacacgcgce
agcccaagaa

catcgocggc

Ala Asp
15

His Lys

Gln Asn

Lys Val

Asp Lys

80

Gln Thr
25

120

180

240

300

160

420

480

540

600

660

720

780

789

{h



Ile Thr Leu Ala Ser Gly
100

Ala Val Val Ala Leu Gln
115

Asp Ser Leu Ile Asn Gln
130

Glu His Thr Ala Phe Asn
145 154

Gly Lys Ala Phe Ser Ser
165

Ile Asp Phe Ala Ala Lys
180

Thr Pro Glu Gln Asn Vval
.195

Glu Lys Ser His Ala val
210

Glu Lys Gly Thr Tyr His
225 230

Ile Ala Gly Ser Ala Thr
245

Gly Ile Ala Gly Lys Gln
260

<210> 53
<21l> 786
<212> DNA

Glu

Ile

Arg

135

Gln

Asp

Gln

Glu

Ile

215

Leu

Val

Phe

Glu

120

Ser

Leu

Asp

Gly

Leu

200

Leu

Ala

Lys

<213> Neisseria meningitidis

<400> 53

atgagcagcy gaagcggaag cggaggogge
gccgatgecac taactgcgec gctegaccat
gaagactceca ttteccaaaa cggaacactg

ttcaaagtcg gcgacaaaga caacagtcote

Gln Ile Tyr
105

Lys Ile Asn

Phe Leu Val

Pro Ser Gly
155

Ala Gly Gly
170

His Gly Lys
185

Ala Ser Ala

Gly Asp Thr

Leu Phe Gly
235

Ile arg Glu
250

ggtgtcgeeg
aaagacaaag
accctgtegy

aatacaggca

48

Lys Gln Asp
li0

Asn Pro Asp
125

Ser Gly Leu
140

Lys Ala Glu

Lys Leu Thr

Ile Glu His
150

Glu Leu Lys
205

Arg Tyr Gly
220

Asp Arg Ala

Lys val His

ccgacatceygg
gtttgaaatc
cacaaggtgce

aattgaagaa

His Ser

Lys Ile

Gly Gly

Tyr His
160

Tyr Thr
175

Leu Lys

Ala Asp

Ser Glu

Gin Glu
240

Glu Ile
255

cacagggctt
cctgacathg
ggaaaaaact

cgacaaaatc

60

129

240

\



agcegetteg
ggcgaatttc
atcaacaacc
ttgggrggag
aaagcattca
aaacagggac
tcecgecgaac
ggcagegaag
gceggetegg
cagtag
<210> 54
<211= 261
<212» PRT
<213>
<4 00> 54
Met Ser Ser

1

Gly Thr Gly

Lys Gly Leu
15

Thr Leu Thr
50

Asp Lys hsp
65

Ser Arg Phe

Thr Leu Ala

actttgtgca
aaatatacaa
ctcgacaaaat
aacataccgc
gctcegacga
acggcaaaat
tcaaagcaga
asaaaggcac

caaccgtgaa

aaaaatcgaa
acaggaccac
cgacagcctg
cttcaaccaa
tgccggegga
cgaacacctg
tgaaaaatca

Ltaccaccte

gataagggaa

Neisseria meningitidis

Gly Ser Gly Ser Gly

Leu &Ala Asp Ala Leu

20

Lys Ser Leu Thr Leu

40

Leu Ser Ala Gln Gly

55

Asn Ser Leu Asn Thr

70

Asp Phe Val Gln Lys

85

Ser Giy Giu Phe Gln

100

gtggacggac
teecgeegteg
ataaaccaac
ctgcecageg
asactgacct
aaaacacceyg
cacgeegica
gctobttteg

saggttcacg

Gly Gly Gly
10

Thr Ala Pro
25

Glu Asp Ser

Ala Glu Lys

Gly Lys Leu
75

Ile Glu val
S0

Ile Tyr Lys
105

49

aaaccatcac
ttgecctaca
gctecttect
gcaaageega
ataccataga
agcagaatgt
ttttgggega
gcgaccgagce

aaatcggeat

vVal Ala Ala

Leu Asp His
30

Ile Ser Gln
15

Thr Phe Lys
60

Lys Asn Asp

Asp Gly Gln

Gln Asp His
110

gctggeaage
gattgaaaaa
tgtcageggt
gtatcacggc
trttgeegee
cgagcttgeo
cacgegetac
ccaagaaatc

cgeccggcaaa

Asp Ile

Lys Asp

Asn Gly

Val Gly

iys Ile

BO

Thr Ile
95

Ser Ala

300

380

420

480

540

600

660

720

780

7B6

7



Ala
115

val val

Leu Ile

130

Ser

His Thr Ala

145

Lys Ala Phe

Asp Phe Ala

Glu Gln

185

Pro

Ser His

210

Lys

Lys Thr

225

Gly

Ala Gly

Ile Ala Gly

<210>
<21l>
<212>
<213>

55
786
DNA

<400> 55
tgecagcagcg
gccgatgceac
gaagactcca
ttcaaagtcg
agecgetteg

ggcgaatttc

Leu Gln

Gln

Asn

Phe Asn

Ile

Arg

Gln

Glu

Ser
1358

Leu

150

Ser
165

Ser

Ala
180

Lvys
hsn Val
Ala

val

Tyr His

ASD

Gln

Glu

Ile

Leu

Asp

Gly

Leu

Leu

215

Ala

239

Ala Thr

245

Lys Gln

260

gaagcggaag
taactgcgecce
ttteccaaaa
gcgacaaaga
acttegtgea

aaatatacaa

Val

Lys

Lys

120

Phe

Pro

Ala

His

Ala

200

Gly

Leu

Ile

Neisseria meningitidis

€ggaggceggce
gctecgaccat
cggaacactg
caacagtctc
aaaaatcgaa

acaggaccac

Ile Asn Asn

Leu Val Ser

Ser Gly Lys

155

Gly Gly

170

Lys

Gly ile

185

Lys

Ser Akla Glu

Asp Thr Arg

Phe Gly asp

235

Glu
25Q

Lys

ggtgtcgeeg
aaagacaaag
accctgtogg
aatacaggca
gtggacggac

tceogecgtcg

30

Pro Asp

125

Gly
140

Leu

Ala Glu

Leu Thr

Glu His

Leu Lys

205

Tyr
220

Gly
Ala

Arg

Val His

Lys

Gly

Tyr

Tyr

Leu

180

Ala

Ser

Gln

Glu

Ile

Gly

His

Thr

175

Lys

Asp

Glu

Giu

Ile
255

Asp

Glu

Gly

160

Ile

Thr

Glu

Glu

Ile

240

Gly

ccgacategg
gtttgaaatc
cacaaggtge
aattgaagaa
aaaccatcac

ttgccctaca

cacagggctt
cctgacattg
ggaaaaaact
cgacaaaatc
gctggeaage

gattgaaaaa

60

120

180

240

oo

360



atcaacaacc
ttgggcggag
aaagcattca
aaacagggac
tccgecgaac
ggcagcgaag
gccggetegg
cagtag
<210> 56
<211> 261
<212 PRT

<213

<400> 56

ccgacaaaat
aacataccge
gctccgacga
acggcaaaat
tcaaagcaga
aaaaaggcac

caaccgtgaa

cgacagecetg
Cttcaaccaa
tgceggegga
cgaacacctg
tgaaaaatca

ttaccaccte

gataagggaa

Neisseria meningitidis

ataaacg¢aac
ctgccrageg
aaactgacct
aaaacacccyg
cacgcegtca
gctctttteg

aaggttcacg

Cys Ser Ser Gly Ser Gly Ser Gly Gly Gly Gly

1

5

Gly Thr Gly Leu Ala Asp Ala Leu

Lys Gly Leu
35

20

Lys Ser Lea Thr Leu

40

Thr Leu Thr Leu Ser Ala Glan Gly

50

55

hsp Lys Asp Asn Ser Leu Asn Thr

65

Ser Arg Phe

Thr Leu Ala

Val val Ala

115

Ser Leu Ile

70

Asp Phe Val Gln Lys

85

Ser Gly Glu Phe Gin

100

Leu Gln Ile Glu Lys

120

Asn Gln Arg Ser Phe

ig0

Thr Ala Pro
25

Glu Asp Ser

Ala Glu Lys

Gly Lys Leu
75

Ile Glu val
S50

Ile Tyr Lys
105

Ile Asn Asn

Leu Val Ser

51

grtocottoct
gcaaagccga
ataccataga
agcagaatgt
ttttgggcga
gogaccgage

aaatcggeat

Val Ala Ala

Leu Asp His
30

Ile Ser Gln
45

Thr Phe Lys
60

Lys Asn Asp

Asp Gly Gln

Gln Asp His
110

Pro Asp Lys
125

Gly Leu Gly

tgtcageggt
gtatcacggc
ttLtgecgee
cgagcttgee
cacgcgetac
ccaagaaatc

cgcoggcaaa

Asp 1le
15

Lys Asp

Asn Gly

Val Gly

Lys Ile

80

Thr Tle

95

Ser Ala

Ile Asp

Gly Glu

420

480

540

600

660

720

780

786



130

His Thr Ala
145

Lys Ala Phe

Asp Phe Ala

Pro Glu Gln
195

Lys Ser His
210

Lys Gly Thr
225

Ala Gly Ser

Ile Ala Gly

<210> 57

«<211s 789
22125 DNHA
<213>

«400> 57
tgcggateca

cttgcegaty
ttggaagact
actttcaaag
atcagceget
agcggcgaat

aaaatbcaaca

ggtetgggey

135

Phe Asn Gln Leu Pro
150

Ser Ser Asp Asp Ala

165

Ala Lys Gln Gly His

180

Asn Val Glu Leu ala

200

Ala val Ile Leu Gly

215

Tyr His Leu Ala Leu
230

Ala Thr Val Lys Ile

245

Lys Gln
260

gcggaagegg
cactaactge
ccatttccca
toggegacaa
tcgactbtege
ttcaaatata
acceccgacaa

gagaacatac

Neisseria meningitidis

afgcggagge
gccgeocgac
aaacggaaca
agacaacagt
gcaaaaaatc
caaacaggac
aatcgacage

cgcctteaac

Ser Gly Lys
155

Gly Gly Lys
170

Gly Lys Ile
185

Ser Ala Glu

Asp Thr Arg

Phe Gly Asp
235

Arg Glu Lys
250

ggcggtgeceg
cataaagaca
cbtgaccctgt
ctcaatacag
gaagrggacg
cacteegoceg
ctgataaacce

caactgecca

52

140

Ala

Leu

Glu

Leu

Glu

Thr

His

Lys
205

Tyr

Tyr

Leu

190

Ala

Tyr Gly Ser

220

Arg Ala Gln

Val His Glu

ccgocgacat
aaggtttgaa
cggcacaagg
gcaaattgaa
gacaaaccat
tcgtrgeect

aacgetoctt

geggeaaagce

His Gly
160

Thr Ilie
175

Lys Thr

Asp Glu

Glu Glu

Glu Ile
240

Ile Gly
2558

cggcacagggq
atccetgaca
tgcggaaaaa
Jgaacgacaaa
cacgciggcea
acagattgaa
cecttgtcage

cgagtatcac

60

120

180

240

300

360

420

480

LO



ggcaaagecat
gcgaaacagg
gcecteeogecg
tacggcagcyg
atcgcecygget
aaacagtag

<210> 58

«211l> 262
<212»> PRT

<213>»

<400> 58
Cys Gly Ser
1

Ile Gly Thr

Asp Lys Gly
35

Gly Thr Leu
50

Gly asp Lys
65

Ile Ser Arg
Ile Thr Leu

Ala val val
115

Asp Ser Leu
: 130

Glu His Thr
145

tcagcteocga
gacacggcaa
aactcaaagc
aagaaaaagg

cggcaaccgt

cgatgccgge
aatcgaacac
agatgaaaaa
cacttaccac

gaagataagg

Neisseria meningitidis

Ser Gly Ser Gly Ser

5

Gly Leu Ala Asp Ala

20

Leu Lys Ser Leu Thr

40

Thr Leu Ser Ala Gln

55

Asp Asn Ser Leu Asn

70

Phe Asp Phe val Gln

85

Ala Ser Gly Glu Phe

100

Ala Leu Gln Ile Glu

120

Ile Asn Gln Arg Ser

135

Ala Phe Asn Gln Leu
150

ggaaaactga
ctgaaaacac
tcacacgecg
ctegetettt

gaaaaggttc

Gly Gly Gly
1¢

Leu Thr Ala
25

Leu Glu Asp

Gly Ala Glu

Thr Gly Lys

75

Lys Ile Glu
90

Gln Ile Tyr
105

Lys Ile Asn

Phe Leu Val

Pro Ser Gly
155

53

cctataccat
ccgagcagaa
tcattttggg

tcggegaceg

acgaaatcgg

Gly val Ala

Pro Leu Asp

Ser Ile Ser
45

Lys Thr Phe
60

Leu Lys Asn

Val Asp Gly

Lys Gln Asp
il1l0

Asn Pro Asp
125

Ser Gly Leu
140

Lys Ala Glu

agatctogee
tgtcgagett
cgacacgcge
agcccaagaa

catcgeegge

Ala Asp
15

His Lys

Gln Asn

Lys Val

Asp Lys

80

Gln Thr

95

His Ser

Lys lle

Gly Gly

Tyr His
160

540

600

660

720

780

789

&(



Gly Lrys Ala

Ile Asp Phe

Thr Pro Glu
195

Glu Lys Ser
210

Glu Lys Gly
225

Ile Ala Gly

Gly Ile Ala

<210> 59

<2Y1> 7868
<212> DNA
213>

<400> 59
atgagcagcg

gccgatgeac
gaagactcca
LCcaaagtcg
agccgetteg
ggcgaatttc
atcaacaacc
ttgggceggag
aaagcattca
daaacagggac

tccgecgaac

Phe Ser Ser Asp Asp

165

Ala Ala Lys Gln Gly

180

Gln Asn Val Glu Leu

200

His Ala Val Ile Leu

215

Thr Tyr His Leu Ala
230

Ser Ala Thr Val Lys

245

Gly Lys Gln

260

gaageggaag
taactgcgec
tttcecaaaa
gcgacasaga
actttgtgea
asatatacaa
ccgacaaaat
aacataccgc
gctccgacga
acggcaaaat

tcaaagcaga

Neisseria meningicidis

¢ggaggcgygc
gctcgaccat
cggaacactg
caacagtcte
aaaaatcgaa
acaggaccac
cgacagcety
cttcaaccaa
tgccgacgga
cgaacacctg

tgaaaaatca

Ala Gly Gly
170

His Gly Lys
185

Ala Ser Ala

Gly Asp Thr

Leu pPhe Gly
235

Ile Arg Glu
250

ggtgtcgeeg
zaagacaaag
accctgtcgg
aatacaggca
gtggacggac
teccgecgteg
ataaaccaac
ctgcccageg
aaactgacct
aaaacacccey

cacgcegtea

54

Lys Leu Thr

Ile Glu His
190

Glu Leu Lys
208

Arg Tyr Gly
220

Asp Arg Ala

Lys Val His

ccgacatcgg
gtttgaaatce
cacaaggtgce
aattgaagaa
aaaccatcac
ttgccctaca
gectecttcoct
gcaaagccga
ataccataga
agcagaatgt

trtrgggega

Tyxr Thr
175

Leu Lys

Ala Asp

Ser Glu

Gln Glu
240

Glu Ile
255

cacagggcetkt
cctgacatty
ggaaaaaact
cgacaaaatc
gotggcaage
gattgaaaaa
tgtcageggt
gtatcacggc
tLttgeegee
¢gagctLgcee

cacgegetac

60
120
18¢
240
300
360
420
480
540
600

660

& 2



ggcagcgaag aaaaaggcac ttaccacctce gctetttteg gogaccyage ccaagaaatce 720

geceggetegg caaccgtgaa gataagggaa daggtecacg aaalcyggeat cgccggcaaa 780
cagtag 786
<210> 60

<211 281

<212> PRT

<213> Neisseria meningitidis
<400> 60

Met Ser Ser Gly Ser Gly Ser Gly Gly Gly Gly Vval Ala Ala Asp Ile
1 5 10 15

Gly Thr Gly Leu Bla Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp
20 25 30

Lys Gly Leu Lys Ser Leu Thr Leu Glu Asp Ser Ile Ser Gln Asn Gly
35 40 45

Thr Leu Thr Leu Ser Ala Gln Gly Ala Glu Lys Thr Phe Lys Val Gly
50 55 60

ASp Lys Asp Asn Ser Leu Asn Thr Gly Lys Leu Lys Asn Asp Lys Ile
65 70 75 80

Ser Arg Phe Asp Phe val Gln Lys Ile Glu val Asp Gly Gln Thr Ile
85 90 85

Thr Leu Ala Ser Gly Glu Phe Gln Ile Tyr Lys Gln Asp His Ser Ala
100 105 110

Val val Ala Leu Gln Ile Glu Lys Ile Asn Asn Pro Asp Lys Tle Asp
113 120 125

Ser Leu Ile Asn Gln Arg Ser Phe Leu val Ser Gly Leu Gly Gly Glu
130 135 140

His Thr Ala Phe Asn Gln Leu Pro Ser Gly Lys Ala Glu Tyr His Gly
1as 150 155 160

Lys Ala Phe Ser Ser Asp Asp Ala Gly Gly Lys Leu Thr Tyr Thr ile
165 i70 178

55



Asp Phe Ala

Pro Glu Gln
195

Lys Ser His
210

Lys-Gly Thr
225

Ala Gly Ser

Ile Ala Gly

<210 61

<211> 7RB9
<212> DHA
<213

<400» 61
tgcagoageg

cttgecgatg
ttggaagact
actttcaaag
atcagecegee
agcggegaat
aaaatcaaca
ggtttgggcy
ggcaaagcat
aaaaasacagg
gccteogeeg
tacggcagceg

atcgecgget

Ala Lys Gln Gly His

180

Asn Val Glu Leu Ala

200

Ala Val Ile Leu Gly

215

Tyr His Leu Ala Leu
230

Ala Thr val Lys Ile

245

Lys Gln
260

gacgcggegy
cactaactge
ctattccecca
ccggegacaa
tcgactbtgt
ttcaaatata
accecgacaa
gagaacatac
tcagctccga
gttacggcgg
aactcaaagc
aagaaaaagg

cggcaacegt

Neisseria meningitidis

aagcggagygc
gcocgetegac
aaacggaaca
agacaacage
gcaaaaaatc
caaacaggac
aatcgacage
cgccttcaac
cgacccgaac
aatcgaacac
agatgaaaaa
cacttaccac

gaagataggg

Gly Lys Ile
185

Ser Ala Glu

Asp Thr Arg

Phe Gly Asp
235

Arg Glu Lys
250

ggcggigtcg
cataaagaca
ctaaccctgt
ctcaacacgyg
gaagtggacg
cactocegoey
ctgataaacc
caactgecceg
ggcaggerge
ctgaaaacac
tcacacgccy
ctcgececttr

gaaaaggtic

56

Glu His Leu Lys Thr

190

Leu Lys Ala Asp Glu

205

Tyr Gly Ser Glu Glu

220

Arg Ala Gin Glu Ile

240

Val His Glu Ile Gly

ccgecgacat
aaggtttgaa
cggcacaagg
gcaaactgaa
gacaaaccat
tcgttgeeet
aacgctccett
gcggcaaagce
actactccat
ccgagcaaaa
tcattttggg
Lcggegaceg

acgaaatcgg

255

cggcacgyggg

atccctgaca
tgcggaaaaa
gaacgacaaa
Tacgctggca
acagattgaa
ccttgtcage
cgagtatcac
tgatttkbacc
tgtcgagott
cgacacgcgce
cgcccaagaa

catcgecgge

60

12¢

180

240

ico

340

420

540

600

660

720

780

o



aaacagt

<210>
<21ll>
<212>
<213

<4 00>

ag

62
262
PRT

62

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly Ser

1

Ile Gly

Asp Lys

Gly Thr
50

Gly Asp
65

Ile Ser

Ile Thr

Ala val

Asp Ser

130

Glu His
145

Gly Lys

Ile Asp

Thr

Gly

a5

Leu

Lys

Arg

Leu

Val

115

Leu

Thr

Ala

Phe

Gly

20

Leu

Thr

Asp

Phe

Ala

104

Ala

Ile

Ala

Phe

Thr
180

5

Leu

Lys

Leu

Asn

Asp

Ser

Leu

Asn

Phe

Ser

165

Lys

Ala

Ser

Ser

Ser

70

Phe

Gly

Gln

Gln

Asn

150

Ser

Lys

Asp

Leu

Ala

55

Ley

Val

Glu

Arg

135

Gln

Asp

Gln

Ala

Thr

40

Gln

hsn

Gln

Phe

Glu

120

Ser

Leu

Asp

Gly

Leu

25

Leu

Gly

Thr

Lys

Gln

105

Lys

Phe

Pro

Pro

TYY
185

Gly

Thr

Glu

Ala

Gly

Ile

90

Ile

Ile

Leu

Gly

Asn

1740

Gly

57

Gly

Ala

Asp

Glu

Lys

75

Glu

Tyr

Asn

Val

Gly

155

Gly

Gly

Gly

Pro

Ser

Lys

&0

Leu

Val

Lys

Asn

Ser

140

Lys

Arg

Ile

Val

Leu

Ile

45

Thr

Lys

Asp

Gln

Pro

125

Gly

Ala

Leu

Glu

Ala

Asp

30

Pro

Phe

Asn

Gly

Asp

110

ASp

Leu

Glu

His

His
1940

Ala

15

His

Gln

Lys

ABD

Gln

95

His

Lys

Gly

Tyr

Tyr

175

Leu

Asp

Lys

Asn

Ala

Lys

8O

Thr

Ser

Ile

Gly

His

150

Ser

Lys



Thr Pro Glu
195

Glu Lys Ser
210

Glu Lys Gly
225

Ile Ala Gly

Gly Ile Ala

<210> 63

«211> 792
<212> DNA
<213>

<400> &3
tgcggatceca

gggerigeeg
acattggaag
asaactitca
aaaatcagcc
gcaagcgygeg
gaaaaaatca
agcggttigg
cacggcaaag
accaaaazac
cttgceteeg
¢gctacggcea
gaaatcgeeg

ggcaaacagt

<210> 64

Gln Asn val

200

His Ala Vval Ile Leu

215

Thr Tyr His Leu Ala
230

Ser mAla Thr val Lys

245

Gly Lys Gln

260

9cggaggegyg
atgcactaac
actctattec
aagccggcga
gcthegactt
aatttcaaat
acaaccccga
gcggagaaca
cattcagctce
agggttacgg
ccgaactcaa
gcgaagaaaa
gctecggeaac

a9

Neisseria meningitidis

cggaagcgga
tgcgeogetc
ccaaaacgga
caaagacaac
tgtgcaaaaa
atacazacag
caaaatcgac
taccgecttc
cgacgacccg
cggaatcgaa
agcagatgaa
aggcacttac

cgtgaagata

Glu Leu Ala Ser Ala

Gly Asp Thr

Leu Phe Gly
235

Ile Gly Glu
250

ggcggeageyg
gaccataaag
acactaaccc
agectcaaca
atcgaagrgg
gaccacteceg
agcctgataa
aaccaacigce
aacggcaggc
cacctgaaaa
aaatcacacg

cacctcgecoce

g99gaazagg

58

Glu Leu Lys
205

Arg Tyr Gly

220

Asp Arg Ala

Lys Val His

tcgcecgececga
acaaaggttt
tgtcggcaca
cgggcaaact
acggacaaac
ccgtegbtge
accaacgctc
ceggeggceaa
tgcactactce
caccegagca
cogteatttt
tcttcggega

ttcacgaaat

Ala Asp

Ser Glu

Gln Glu
240

Glu Ile
255

catcggcacyg
gaaatcccrg
aggtgcggaa
gaagaacgac
catcacgcetyg
ccrtacagatt
cttcecttgtce
agccgagtat
cattgatttt
aaatgtcgag
gggcgacacg
ccgegeccaa

cggcatcgec

60

120

180

240

300

360

120

480

540

&00

660

720

" 780

792

oo



<211>
<212>
<2135

<4003
Cys Gly Ser

1

Asp

Lys

Asn

Ala

65

Lys

Thr

Ser

Ile

Gly

145

His

Ser

Lys

Ile

Asp

Gly

50

Gly

Ile

Ile

Ala

Asp

130

Glu

Gly

lle

Thr

263
PRT

64

Gly

Lys

35

Thr

Asp

Ser

Thr

val

ils

Ser

His

Lys

Asp

Pro
195

Ser

Thr

20

Gly

Leu

Lys

Arg

Leu

100

Val

Leu

Thr

Ala

Phe

180

Glu

Neisseria meningitidis

Gly Gly Gly Gly

5

Gly

Leu

Thr

Asp

Phe

85

Ala

Ala

ile

Ala

Phe

165

Thr

Gln

Leu

Lys

Leu

Asn

70

Asp

Leu

Asn

Phe

150

Ser

IJYS

Asn

Ala

Ser

Ser

5%

Ser

Phe

Gly

Gln

Gin

135

Asn

Ser

Lys

val

Asp

Leu

40

Ala

Leu

Val

Glu

lie

120

Arg

Gln

Asp

Gln

Glu
200

Ser

Ala

25

Thr

Gln

hsn

Gln

Phe

105

Glu

Ser

Leu

Asp

Gly

185

Leu

Gly

10

Leu

Leu

Gly

Thr

Lys

90

Gln

Lys

Phe

Pro

Pro
170

Tyr

Ala

59

Gly

Thr

Glu

Ala

Gly
5

Ile

Leu

Gly

155

Asn

Gly

Ser

Gly

Ala

Asp

Glu

60

Lys

Glu

Tyr

Asn

Val

140

Gly

Gly

Gly

Ala

Gly

Pro

Ser

45

Lys

Leu

Val

Lys

Asn

125

Ser

Lys

Arg

Ile

Glu
205

Val

Leu
30

Ile

Thr

Lys

Asp

Gln

110

Pro

Gly

Ala

Leu

Glu

130

Leu

Ala

15

Asp

Pro

Phe

Asn

Gly

95

ASp

Asp

Leu

Glu

His

175

His

Lys

Ala

His

Gln

Lys

Asp

B0

Gln

His

Lys

Gly

Tyr

160

Tyr

Leu

Ala



Asp Glu Lys
210

Glu Glu Lys
225

Glu Ile Ala

Ile Gly Ile

<210> 65

<211> 7B9
<212> DNA
<213>

<400> 65
atgagcageg

cttgcegatyg
Ltggaagact
actttcazag
atcagccgcet
agcggcgaat
aaaatcaaca
ggtttgggceg
ggcaaagcat
aaaaaacagy
gcerecygceg
tacggcageg
atcgeogget
aaacagtagq

<210> 66

<211> 262
<212> PRT
<213>

<400 66

Ser His Ala

Gly Thr Tyr

215

230

Gly Ser Ala

245

Ala Gly Lys Gln

260

gaggeggaegg
cactaactgce
ctattcccca
ccggcgacaa
tegactrtge
ttcaaatatca
accccgacaa
gagaacatac
tcagctccga
gttacggcgg
aactcaaage
aagaaaaagyg

cggcaacegi

Neissgeria meningitidis

aagcggagyge
gccgctegac
aaacggaaca
agacaacagc
gcaaaaaatc
caaacaggac
aatcgacagce
cgccttcaac
cgacccgaac
aatcgaacac
agatgaaaaa

cacttaccac

gaagataggg

Neisseria meningitidis

Val lle Leu Gly Asp

His Leu Ala Leu Phe

235

Thr Val Lys Ile Gly

250

ggcggtgtcg
cataaagaca
ctaaccchgr
ctcaacacgg
gaagtggacg
cactccgece
ctgataaace
caactgcceyg
ggcaggcltrge
ctgaaaacac
tcacacgeeg
ctecgeocottt

gaaaaggttc

60

Thr Arg Tyr Gly Ser

220

Gly Asp Arg Ala Gln

240

Glu Lys Val His Glu

cecgecgacat
aaggtttgaa
cggeacaagg
gcaaactgaa
gacaaaccat
tcgttgeect
aacgctectt
gcggcaaagc
actacteccat
ccgageaaaa
tcattttggg
teggegaceg

acgaaatcgg

255

€ggcacgggg

atcecctgaca
tgcggaaaaa
gaacgacaaa
cacgctggcea
acagattgaa
ccttgtcage
cgagtatcac
tgattttacc
tgtcgagett
cgacacgegc
cgcccaagaa

catecgecgge

60

120

180

240

El ]

360

420

480

540

s00

660

780

7895

68



Met

Ile

Asp

Gly

Gly

65

Ile

Ile

Ala

Asp

Glu

145

Gly

Ile

Thr

Glu

Ser

Gly

Lys

Thr

50

ASP

Ser

Thr

Val

Ser

130

His

Lys

Asp

Pro

Lys
210

Ser

Thr

Gly

35

Leu

Lys

Arg

Leu

Val

118

Leu

Thr

Ala

Phe

Glu

155

Ser

Gly

Gly

20

Leu

Thx

Asp

Phe

Ala

100

Ala

Ile

Ala

Phe

Thr

180

Gln

His

Gly

Leu

Lys

Leu

Asn

Asp

85

Ser

Leu

Asn

Phe

Ser

165

Lys

Asn

Ala

Gly

Ala

Ser

Ser

Ser

70

Fhe

Gly

Gln

Gln

Asn

150

Ser

Lys

Val

Val

Gly

Asp

Leu

Ala

55

Leu

Val

Glu

Ile

Arg

135

Gln

Asp

Gln

Glu

lle
215

Ser

Ala

Thr

40

Gln

Asn

Gln

Phe

Glu

120

Ser

Leu

Asp

Gly

Leu

200

Leu

Gly

Leu

25

Leu

Gly

Thr

Lys

Gln

105

Lys

Phe

Pro

Pro

’I‘yr

185

Ala

Gly

Gly

10

Thr

Glu

Ala

Gly

Ile
20

Leu

Gly

Asn

170

Gly

Ser

Asp

61

Gly
Ala
Asp
Glu
Lys
75

Glu
Tvr
hsn
val
Gly
155
Gly
Gly

Ala

Thr

Gly

Pro

Ser

Lys

60

Leu

val

Lys

Asn

Ser

140

Lys

Arg

Ile

Glu

Arg
220

Val

Leu

Ile

45

Thr

Lys

Asp

Gln

Pro

125

Gly

Ala

Leu

Glu

Leu

205

Tyr

Ala

Asp

Pro

Phe

Asn

Gly

Asp

11¢C

Asp

Leu

Glu

His

His

190

Lys

Gly

Ala

15

His

Gln

Lys

Asp

Gln

as

His

Lys

Gly

Tyr

Tyr

175

Leu

Ala

Ser

Asp

Lys

Asn

Ala

Lys

80

Thr

Ser

Ile

Gly

His

160

Ser

Lys

Asp

Glu

&7



Glu Lys Gly Thr Tyr His

225

230

235

Leu Ala Leu Phe Gly Asp Arg Ala Gln Glu

24¢

Ile Ala Gly Ser Ala Thr val Lys Tle Gly Glu Lys Val His Glu Ile

245

Gly Ile Ala Gly Lys Gln

<210> 67
«211> 774
<212> DNA
<213 >
«400> &7

260

Neisseria meningitidis

tgcagcageg gaggcggegg tgtegecgee

acecgcaccqgce
Lcccaaaacg
gacaaagaca
tttgtgcaaa
atatacaaac
gacaaaatcg
cataccgecot
tcegacgatg
ggcaaaatcg
aaagcagatg
agaggcactt
accgtgaaga
<210>
<211s

<21i2>
<213>

68
257
PRT

<400> &8

Cys Ser Ser Gly Gly Gly Gly Val Ala Ala asp Ile Gly Al

1

tecgaccataa
gaacactgac
acagtctcaa
aaatcgaagt
agaaccactc
acagcctgat
tcaaccaact
ccggceggaaa
aacacctgaa
aaaaatcaca
accacctcgce

taggagaaaa

5

agacaaaqgt
ccrgicggea
tacaggcaaa
ggacggacaa
cgeegteget
aaaccaacgc
gcccggegge
actgacctat
aacacccgag
cgccgatecate
ccetLoegge

ggttcacgaa

Neisseria meningitidis

250

gacatcggey
ttgaaatcce
caaggtgegg
ttgaagaacy
accatcacgc
gccctacaga
tcecteceoty
aaagccgagh
acrcatagatt
caaaatgteg
ttgggecgaca
gaccgegcto

accagcatcg

10

cggggeitge
tgacattgga
aaaaaacttt
acaaaatcag
tggcaagcegag
ttgaaaaaat
tcageggtLt
atcacggcaa
ttgcegecaa
agcttgeceyge
cgcgctacgg
aagaaatcgc

ccggeaaaca

255

cgatgcacta
agactccatt
caaagtcggc
ccgcttegac
cgaatttcaa
caacaacccc
gggcggagaa
agcattcagce
acagggacac
cgecgaactc
cagcgaagaa
cggcteoggea

gtag

a Gly Leu

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu Lys

20

25

62

30

60

180
240
300
360
420
480
540
600
660
720

774



Ser

Ser

Ser

65

Phe

Gly

Gln

Gln

Asn

145

Ser

Lys

val

Val

Hisg

225

Thr

Leu

Ala

50

Leu

Val

Glu

Ile

Arg

130

Gln

Asp

Gln

Glu

lle

210

Leu

Val

Thr

35

Gln

AsSn

Gln

fhe

Glu

115

Ser

Leu

Asp

Gly

Leu

195

Leu

Ala

Lys

Leu

Gly

Thr

Lys

Gln

100

Lys

Phe

Pro

Ala

His

180

Ala

Gly

Leu

Iie

Glu

Ala

Gly

Ile

85

lle

ITle

Leu

Gly

Gly

165

Gly

Ala

Asp

Phe

Gly
245

Asp

Glu

Lys

70

Glu

Tvr

Asn

Val

Gly

159

Gly

Lys

Ala

Thr

Gly

230

Glu

Ser

Lys

55

Lau

Val

Lys

Asn

Ser

135

Lys

Lys

Ile

Glu

Arg

215

Asp

Lys

Ile

40

Thr

Lys

Asp

Gln

Pro

120

Gly

Ala

Leu

Glu

Leu

200

Tyr

Arg

Val

Ser

Phe

Asn

Gly

Asn

105

Asp

Leu

Glu

Thr

His

185

Lys

Gly

Ala

His

Gln

Lys

Asp

Gln

S0

His

Lys

Gly

Tyr

Tyr

170

Leu

Ala

Ser

Gln

Glu
250

63

Asn

Val

Lys

75

Thr

Ser

Ile

Gly

His

155

Thr

Lys

Asp

Glu

Glu
235

Ile

Gly

Gly

60

ile

Ile

Ala

Asp

Glu

140

Gly

Ile

Thr

Glu

Glu

220

Ile

Ser

Thr

45

Asp

Ser

Thr

val

Ser

125

His

Lys

Pro

Lys

205

Lys

Ala

Ile

Leu

Lys

Arg

Leu

Val

110

Leu

Thr

Ala

Phe

Glu

190

Ser

Gly

Gly

Ala

Thr

Asp

Phe

Ala

95

Ala

Ile

Ala

Phe

Ala

175

Gln

His

Thr

Ser

Gly
255

Leu

Asn

AsSp

Ser

Leu

Asn

Fhe

Ser

160

Ala

Asn

Ala

Tyr

Ala
240

Lys

T {



Gln

«210> &S

<211l> 777
<212> DNA
<213>

<400> &9
fgcggatcca

ctaaccgcac
attCcccaaa
ggcgacaaag
gactttgtgc
caaatataca
cccgacaaaa
gaacataccyg
agectecgacyg
cacggcaaaa
ctcaaagcag
gaaaaaggca
gcaaccgtga
«210> 790

«211> 258
<212> PRT
<213>

<400> 70
Cys Gly Ser
i

Leu Ala Asp
Lys Ser Leu
35

Leu Ser Ala

gcggaggcegg
cgctcgacca
acggaacact
acaacagtct
aaaaaatcga
aacagaacca
tcgacagecct
ccitcaacca
atgceggegg
tecgaacacct
atgaaaaatc
cttaccacct

agataggaga

Neisseria meningitidis

cggtgtcgeo
taaagacaaa
gaccctgtey
caatacaggc
agtggacgga
ctcegeegte
gataaaccaa
actgeccegac
aaaactgacc
gaaaacacce
acacgecgte
cgeceetttte

aaaggttcac

Neisseria meningitidis

Ser Gly Gly Gly Gly

5

Ala Leu Thr aAla Pro

20

Thr Leu Glu Asp Ser

40

Gln Gly Ala Glu Lys

gccgacateg
ggtttgaaatc
gcacaaggtg
aaattgaaga
caaaccatca
gttgccctac
cgctectiee
agcaaagccg
Lataccatag
gagcaaaatyg
attttgggeg
ggcgaccgeg

gamatcagca

val Ala Ala
10

Leu Asp His
25

I[le Ser Gln

Thr Phe Lys

64

gcgcegggget
ccctgacatt
cggaaaaaac
acgacaaaat
cgctggcaag
agattgaaaa
ttgtcagegg
agtatcacgg
attttgcege
tcgagettge
acacgcgeta
ctcaagaaat

tcgeccggceaa

Asp Ile Gly

Lys Asp Lys
30

Asn Gly Thr
45

val Gly Asp

tgcegatgea
ggaagactcc
tttcaaagte
cagecegette
cggogaattt
aatcaacaac
tttgggcgga
caaagcattc
caaacaggga
cgccgecgaa
cggcagcgaa
cgeceoggotog

acagtag

Ala Gly

15

Gly Leu

Leu Thr

Lys Asp

’

60

120

180

240

300

360

120

480

540

600

660

720

777



SO

Asn Ser Leu
65

Asp Phe val

Ser Gly Glu

Leu Gln Ile
115

Asn Gln Arg
120

Phe Asn Gln
145

Ser Ser Asp

Ala Lys Gln

Asn Val Glu
195

Ala val Ile
210

Tyr His Leu
225

Ala Thr val

Lys Gin
<210> 71
<21ll> 774

Asn

Gln

Phe

100

Glu

Ser

Leu

Asp

Gly

180

Leu

Leu

Ala

Lys

Thr

Lys

85

Gln

Lys

Phe

Fro

Ala

165

His

Rla

Gly

Leu

1le
245

Gly

70

Ile

Ile

Ile

Leu

Gly

150

Gly

Gly

Ala

Asp

Phe

230

Gly

55

Lys

Glu

Tyr

Asn

val

135

Gly

Gly

Lys

Ala

Thr

215

Gly

Glu

Leu

val

Lys

Asn

120

Sex

Lys

Lys

Ile

Glu

200

Arg

Asp

Lys

Lys

Asp

Gln

105

Gly

Ala

Leu

Glu

185

Leu

Tyr

Arg

Val

Asn

Gly

Asn

Leu

Glu

Thr

170

His

Lys

Gly

Ala

His
250

65

Asp

75

Gln

His

Lys

Gly

Tyr

155

Tyr

Leu

Ala

Ser

Gln

235

Glu

60

Lys

Thr

Ser

Ile

Gly

140

His

Thr

Lys

Asp

Glu

220

Glu

Ile

Ile

I1le

Ala

hsp

125

Glu

Gly

Thi

Glu

205

Glu

Ile

Ser

Ser

Thr

Val

110

Ser

His

Lys

Pro

190

Lys

Lys

Ala

Ile

Arg

Leu

95

Val

Leu

Thr

Ala

Phe

175

Glu

Ser

Gly

Gly

Ala
255

Phe

80

Ala

Ala

Ile

Ala

Phe

160

Ala

Gln

His

Thr

Ser

240

Gly

23



<212> DNA
<213>

«400=> 71
atgagcagceg

accgcaccqgce
tcccaaaacy
gacaaagaca
ttegtgcaaa
atatacaaac
gacaaaatcq
cataccgecet
tccgacgaty
ggcaaaatcyg
aaagcagatg
aaaggcactt
accgigaaga
<210 72

<211 257
«212> PBRT
<213>
<400> 72

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
a5

Ser Ala Gln
50

Ser Leu Asn
65

gaggcggcgy
tcgaccataa
gaacactgac
acagtctcaa
aaatcgaagt
agaaccactc
acagcctgat
tcaaccaact
ccggcggaaa
aacacctgaa
aaaaatcaca
accacctege

Laggagaaaa

Neisseria meningitidis

tgtegeogec
agacaaaggt
cctgteggea
tacaggcaaa
ggacggacaa
cgcecqgtegbo
aaaccaacgc
gcceggegge
actgacctat
aacacccgag
cgcegtecatt
ccttttegge

ggttcacgaa

Neisseria meningitidis

Gly Gly Gly Gly val

Lew Thr Ala Pro Leu

20

Leu Glu Asp Ser Ile

40

Gly Ala Glu Lys Thr

55

gacatcggeg
ttgaaatcce
caaggtgcegyg
LLtgaagaacg
accatcacgc
gcoctacaga
tcectteetrg
aaagccgagt
accatagatt
caaaatgtcg
ttgggegaca
gaccgegeto

atcagcatcg

Ala nla Asp

10

Asp His Lys

Ser Gln Asn

Phe Lys val

Thr Gly Lys Leu Lys Asn Asp Lys

70

75

66

cggggctige
tgacattgga
aaaaaactre
acaaaatcag
tggcaagegg
ttgaaaaaat
tcagcggert
atcacggcaa
ttgcecgecaa
agcttgecge
cgcygcktacgg
aagaaatcac

ccggcaaaca

Ile Gly Ala

Asp Lys Gly
30

Gly Thr Leu
4%

Gly Asp Lys
€0

Ile Ser arg

cgatgcacta
agactecatt
caaagtcgge
ccgcttegac
cgaattbcaa
caacaaccce
gggcggagaa
agcattcagc
acagggacac
cgccgaactc
cagcoaagaa
cggctkeggea

gtag

Gly Leu

15

Leu Lys

Thr Leu

Asp Asn

Phe Asp
80

60

120

igo

240

300

360

520

480

540

600

660

720

24



Phe val

Gly Glu

Gln lle

Gln Arg
13¢

Asn Gln
145

Ser Asp
Lys Gln
val Glu
Val Ile

210

His Leu
225

Thr val

Gln

Gln

FPhe

Glu

115

Ser

Leu

Asp

Gly

Leu

195

Leuw

Ala

Lys

Lys

Gin

100

Lys

Fhe

Pro

Ala

His

180

Ala

Gly

Leu

Ile

Ile

85

Ile

Tle

Leu

Gly

Gly

165

Gly

Ala

Asp

Phe

Gly
245

Glu

Tyr

Asn

val

Gly

150

Gly

Lys

Ala

Thr

Gly

230

Glu

val

LyS

Asn

Ser

135

Lys

L¥ys

Ile

Glu

Arg

215

Asp

Lys

Asp

Gln

Pro

1290

Gly

Ala

Leu

Glu

Leu

20¢

Tyr

Arg

val

<210>
211>
<2125
<213>

<400>

tgcagcageg gaggcggegy tgtogecgece gacatcggcg cggggctige cgatgcacta

73
765
CNA
Neisseria meningitidis

73

Gly

Asn

105

Asp

Leu

Glu

Thr

His

185

Lys

Gly

Ala

His

Gln

90

His

Lys

Gly

Tyr

Tyv

170

Leu

Ser

Gln

Glu
250

67

Thr

Ser

Ile

Gly

His

155

Thr

Lys

Asp

Glu

Glu

235

Ile

Ile

Ala

Asp

Glu

1490

Gly

Iie

Thr

Glu

Glu

220

Ile

Ser

Thr

Val

Ser

125

His

Lys

Asp

Pro

Lys

205

Lys

Ala

Ile

Leu

Val

110

Leu

Thr

Ala

FPhe

Glu

190

Ser

Gly

Gly

Ala

Ala

as

Ala

Ile

Ala

Phe

Ala

175

Gln

His

Thr

Ser

Gly
255

Ser

Leu

Asn

Phe

Ser

160

Ala

Asn

Ala

Tyr

Ala

240

Lys

60

vy



acegcaccgce
aggaaaaacg
gacagccica
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggcggaa
gaacactcga
gaaaaatcac
taccaccteg
ataagggaaa
<210> 74

<211> 254
«212> PRT
2213>
<400> 74

Cys Ser Ser
1

Ala Asp Ala

Ser Leu Thr
s

Ala Ala Giln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cecgocgtegt
taaaccaacg
tgcccagegy
aacktgaccta
aaacacccga
acgeegteat
cecctbectegy

aggttcacga

agacaaaagt
gctggeggcea
attgaagaac
gctcattace
tgccectacag
Cctecettectt
caaagccgag
Caccatagat
gcaaaatgtc
tttgggcgac
cgacegegee

aatcggeatt

Neisseria meningitidis

Gly Gly Gly Gly Val

5

Leu Thr Ala Pro Leu

20

Leu Asp Gin Ser Vval

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

85

Lys Gln Asp His Ser

100

ttgcagtett
caaggigegg
gacaaggtca
ttggagagceg
attgaaaaaa
gtcagcggti
tatcacgyca
ttcgeegeca
gagcttgect
acgegeracg
caagaaatcg

gceggcaaac

Ala Ala Asp
1o

Asp His Lys
25

hrg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
S0

Ala val val
105

08

tgacgctygga
aaaaaactta
geccgettega
gagagttcca
tcaacaaccc
tgggtggaga
aagcattcag
aacagggaca
ccgeggaact
gcggegaaga
ccggetegge

agtag

Ile Gly Ala

Asp Lys Ser
390

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

tcagtcegte
tggaaacggc
ctttateccgt
aatatacaaa
cgacaaaate
acatacecgecce
cteccgagcgat
cggcaaaatce
cazagcagat
aaaaggcact

aaccgtgaag

Gly Leu

Leu Gin

Lys Leu

Leu Asn

Ile Arg

8¢

Glu Phe
95

Tie Glu

129

180

240

300

360

420

480

540

600

660

720

¥6



Lys Ile Asn
115

Phe Leu Val
130

Pro Ser Gly
145

Ala Gly Gly

His Gly Lys

Ala Ser Ala
195

Gly Asp Thr
210

Leu Leu Gly
225

Ile Arg Glu

<210> 175

«211> 7648
<212> DNA
<213>

<400> 75
tgcggatcca

ctaaccgcac
gtcaggaaaa
ggcgacagec
cgtcaaateg
aaacaggacc

atcgacagcece

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gcggaggegg
cgctegacca
acgagaaact
Lcaatacgyg
aagtggacgg
actcegeoogt

tgataaacca

Neisseria meningitidis

cggtgtcgec
taaagacaaa
gaagctggeg
caaattgaag
gcagcteatt
cgttgccceta

acgeteotte

Asp

Glu

Gly

Ile

Thr

185

Glu

Ser

His

Lys

ASpP

170

Pro

Lys

Leu

Thr

Ala

155

Phe

Glu

Ser

Ile

Ala

140

Phe

Ala

Gln

His

AsSn

125

Phe

Ser

Ala

Asn

Ala
205

Gln

Asn

Ser

Lys

Val

190

Val

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala

250

goccgacatcyg
agttrgcagt
gracaaggtg
aacgacaagg
accttggaga
cagattgaaa

cttgtcagey

69

Thr Tyr Hisg
224

Ser Ala Thr

Gly Lys Gln

gcgegggget
cittgacgct
cggaaaaaac
Lteageegett
gcggagaget

aasabcaacaa

gtrrgggtgg

Arg Ser

Gln Leu

Asp Asp
160

Gin Gly
17%

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

tgccgatgca
ggatcagtcce
ttatggaaac
cgactttatce
ccaaatatac
ccocgacaaa

agaacatace

60

120

180

240

300

150

420

¥¥



gcecttcaacce
gatgctggceg
atcgaacact
gatgaaaaat
acttaccacc
aagataaggg
<210> 76

<211> 255
<212> PRT

<213>

<400> 76

aactgcccag
gaaaactgac
tgaaaacacc
cacacgcegr
tcgeccttek

aaaaggttca

cggcaaagcc
ctataccata
cgagcaaaat
cat{ttyggqgce
cggcgacege

cgaaatcggc

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Lew Ala Asp

Gln Ser Leu
a5

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln Ile

Giu Lys Ile
115

Ser Phe Leu
130

Leu Pro Ser

5

Ala Leu Thr Ala Pro

20

Thr Leu asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu Val Asp Gly Gln

85

Tyr Lys Gln Asp His

100

Ash Asn Pro Asp Lys

120

Val Ser Gly Leu Gly

135

Gly Lys Ala Glu Tyr

gagtatcacg
gatttcgeeg
gtegagottg
gacacgcget
gcccaagaaa

attgccggea

Val Ala Ala
18

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val sSer

Leu Ile Thr
a0

Ser Ala val
105

Ile Asp Ser

Gly Glu His

His Gly Lys

70

gcaaageatkt
ccaaacaggqg

cchocgeega

acgycggega

tcgocggete

aacagtag

AsD Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Leu Glu Ser

Val Ala Leu
11¢

Leu Ile Asn
125

Thr Ala Phe
140

Ala Phe Ser

cagctccgac
acacggcaaa
actcaaagca
agaaaaaggc

ggcaaccgtg

Ala Gly

15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

a0

Gly Glu

95

Gln Ile

Gln Arg

Asn Gln

Ser Asp

480

540

600

660

720

768



145

Asp Ala Gly

Gly His Gly

Leu Ala Ser
185

Leu Gly Asp
210

Ala Leu Leu
225

Lys Ile Arg

<210> 77

<211 7&5
<212 DNA
<213>

<400> 77
atgagcageg

accgecaccge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggcggaa
gaacacttga
gaaaaatcac

taccaccteg

150

Gly Lys Leu Thr Tyr

les

Lys Ile Glu His Leu

180

Ala Glu Leu Lys Ala

200

155

Thr Ile Asp
170

Lys Thr Pro
185

Asp Glu Lys

Thr Arg Tyr Gly Gly Glu Glu Lys

215

Gly Asp Arg Ala Gln
230

Glu Lys Val His Glu

245

gag99cggegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtegt
taaaccaacg
tgcoccagegg
aactgaccta
aaacacccga
acgcegteat

cccttciegg

Neisseria meningitidis

tgtcgcegec
agacaaaagt
gctggcggea
attgaagaac
gctecattace
tgccctacag
ctectteeott
caaagccgag
taccatagat
gcaaaatgtc
tttgggcgac

cgaccgcgec

Glu Tle Ala
235

Ile Gly Ile
250

gacatcggeg
ttgcagtctt
caaggcgeqgy
gacaaggtca
ttggagagceg
attgaaaaaa
gtcagcggtt
tatcacggca
ttcgecgeea
gagcttgoct
acgecgetacd

caagaaatcg

71

Phe Ala Ala

Glu Gln Asn
190

Ser His Ala
205

Gly Thr Tyr
220

Gly Ser Ala

Ala Gly Lys

c€ggggettge
tgacgctaga
azaaaactta
gccocgecttcga
gagagttcca
tcaacaacec
tgggtggaga
aagcattcag
aacaggugaca
ccgecgaact
gcggcgaaga

ccggctegge

160

Lys Gln
175

Val Glu

val Ile

His Leu

Thr val
240 .

Gln
255

cgatgcacta
tcagtecgrce
tggaaacggc
ctttatecegt
aatatacaaa
cgacaaaate
acataccgec
ctccgacgat
cggcaaaatc
caaagcagat
daaaggcact

aaccgtgaag

240

300

160

420

180

540

600

720

¥



ataagggaaa aggttcacga aatcggcatt gccggeaaac agtag

«210>
<211>
<212s
<213>

<400>

78
254
PRT

Neisseria meningitidis

78

Met Ser Ser

1

Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Ala

His

Asp

Leu

Ala

50

Gly

Ile

Ile

Ile

Leu

130

Ser

Gly

Gly

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

Val

Gly

Gly

Lys

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

1¢0

Asn

Ser

Lys

Lys

Ile
180

Gly

Thr

Asp

Ala

Lys

Asp

Gln

Pro

Gly

Ala

Leu

155

Glu

Gly

Ala

Gln

Glu

Aszn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Gly

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Val

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

12¢

Gly

His

Thr

Lys

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr
18%

Ala

10

His

Lys

Gly

Ser

Thr

90

Val

Ser

Hig

Lys

Asp

17¢

Pro

72

Asp

Lys

Asn

Asn

Arg

75

Leu

Val

Leu

Thr

Ala

155

Fhe

Glu

Ile

Asp

Glu

Gly

Phe

Glu

Ala

Ile

Ala

140

Phe

Ala

Gln

Gly

Lys

Lys

a5

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val
i90

Gly

15

Leu

Lys

Leu

1le

Glu

85

Ile

Arg

Gln

Asp

Gln

175

Glu

Leu

Gln

Leu

ASn

Arg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Q’O



Ala Ser Ala Glu Leu Lys Ala Asp Glu Lys Ser

185

200

Gly Asp Thr Arg Tyr Gly Gly Glu

210

215

Leu Leu Gly Asp Arg Ala Gln Glu
230

225

Ile Arg Glu Lys Val His Glu Ile

<210> 79
<211> 765
<212> DNA
213>

<400> 79
tgcagcageg

accgcaccgce
aggaaaaacg
gacagcctcea
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gceggeggaa
gaacacttga
gaaaaatcac
taccaccteyg
ataagggaaa
<210 B0

«211> 254
<212> PRT

<213>

<400> 80

245

gaggcggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
Cégccgtcgt
tLaaaccaacy
tgccrcagegg
aactgaccta
aaacaccega
acgccgkbeat
cecttttegg

aggttcacga

Neisseria meningitidis

tgtcgeccgee
agacaaaagt
gctggceggca
attgaagaac
gctecattacc
tgecctacag
ctectteett
caaagccgag
Laccatagat
gcaaaatgtc
tttgggcgac
cgaccgcegee

aatecggeate

Neisseria meningitidis

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gacatoggeyg
tcgragtect
caaggegceqy
gacaagglLca
Ltggagagceg
attgaaaaaa
gtcagcggtt
tatcacggca
ttcgcegeca
gagcbtgoct
acgcgctacy
caagaaatcg

gceoggceaaac

His Ala val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggcttge
tgacgckbgga
aaaaaacita
gccgcticga
gagagttcea
tcaacaacec
tgggtagaga
aagcattcag
aacagggaca
cecgeegaact
gcggcgaaga
ccggctegge

agtag

Ile Leu

Leu Ala

Val Lys
2490

cgatgeacta
teagtecgte
tggaaacgge
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgece
ctccgacgat
cggcaaaatg
caaagcagat
aaaaggcact

aaccgtgaag

Cys Ser Ser Gly Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu

73

60

120

240

300

360

420

480

500

660

720

765

o



Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Ala

His

Ala

Gly

Leu
225

Asp

Leu

Ala

S0

Gly

Ile

Ile

Leu

130

Ser

Gly

Gly

Ser

Asp

210

Phe

Ala

Thr

35

Gln

Lys

Glu

Tyr

ASD

115

val

Gly

Gly

Lys

Ala

195

Thr

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asn

Lys

Lys

Tle

180

Glu

Arg

Asp

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Ala
230

Pro

Ser

Lys

35

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

215

Gln

Leu

val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Asp

25

Arg

Tyr

val

Ile

hla

105

AsSD

Glu

Gly

Ile

Thr

1B5

Glu

Glu

Ile

10

His

Lys

Gly

Ser

Thr

S0

val

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Ala

74

Lys

Asn

Asn

Arg

75

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly
235

Asp

Glu

Gly

60

Phe

Glu

Ala

Ile

Ala

140

Phe

Ala

Gln

His

Thr

220

Ser

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

FPhe

Ser

Ala

Asn

Ala

205

Tyr

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

ASn

Lys

Val

190

Val

Hisg

Thr

15

Leu

Lys

Leu

Ile

Glu

85

Ile

arg

Gln

Asp

Gin

175

Glu

Ile

Leu

Val

Gln

Leu

Asn

Arg

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240

L



lle Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 81

<211> 768
<212> DNA
<213>

<400> 81
tgcggatcca

ctaaccgcac
gtcaggaaaa
ggcgacagcc
cgtcaaatcg
aaacaggacc
atcgacagce
gocttcaace
gatgetggeg
atcgaacact
gatgaaaaat
acttacgcace
aagataaggg
<210> 82

«21i> 255
<212> PRT
<213>

«<400> B2

Cys Gly Ser Ser
1

Leu Ala Asp Ala Leu Thr Ala Pro Leu
25

245

gcggaggcgyg
cgctcgacéa
acgagaaact
tcaatacggg
aagtggacgq
actccgeoeogt
tgataaacca
aactgcecag
gaaaactgac
tgaaaacacce
cacacgcegt
tcgecetitt

aaaaggrtca

5

20

Neisseria meningitidis

cggtgtegec
taaagacaaa
gaagciggeg
caaattgaaqg
gcagcteatt
cgttgececta
acgcrecette
cggcaaagcc
ctataccata
cgagcaaaat
cacttttggge
cggcgaccoge

cgaaatecgge

Neisseria meningitidis

Gly Gly Gly Gly val

250

goocgacateg
agtttgcagt
gcacaaggtg
aacgacaagg
accttggaga
cagattgaaa
cttgtcageg
gagtatcacyg
gatttcgecg
gtcgagcttg
gacacgegcet
gcccaagaaa

atcgoeggca

io

gegcgggget
ctttgacgcet
cggaaaaaac
tcagcegett
geggagegtt
aaatcaacaa
gtttaggtgy
gcaaagcatt
ccaaacaggg
ccteegeega
acggcggcga
tcgcecggeee

aacagtag

30

Lgccgatgea
ggatcagtcc
ttatggaaac
cgactttatc
ccaaatatac
ccccgacaaa
agaacatacc
cagctcecgac
acacggcaaa
actcazagca
agaaaaaggqc

ggcaacegtg

Ala Ala Asp Ile Gly Ala Gly

15

Asp His Lys Asp Lys Ser Leu

Gln Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys

35

40

75

45

60

120

180

240

io0

360

4120

480

540

600

660

720

768

Q3



Leu Ala
50

Asn Thr
31

Arg Gln

Phe Gln

Glu Lys

Ser Phe
130

Leu Pro
145

Asp Ala

Gly His

Leu Ala

Leu Gly
210

Ala Leu
225

Lys Ile

<210>
<21l>
<212>
<213>

Ala Gln Gly Ala Glu Lys Thr Tyr
55

Gly Lys Leu Lys Asn Asp Lys Val
70

Ile Glu val Asp Gly Gln Leu Ile
85 90

Ile Tyr Lys Gln Asp His Ser Ala
100 105

Ile Asn Asn Pro Asp Lys Ile Asp
1158 1286

Leu Val Ser Gly Leu Gly Gly Glu
135

Ser Gly Lys Ala Glu Tyr His Gly
150

Gly Gly Lys Leu Thr Tyr Thr Ile
165 170

Gly Lys Ile Glu His Leu Lys Thr
180 185

Ser Ala Glu Leu Lys Ala Asp Glu
185 200

Asp Thr Arg Tyr Gly Gly Glu Glu
215

Phe Gly Asp Arg Ala Gln Glu Ile
230

Arg Glu Lys Val His Glu Ile Gly
245 250

83

765

DNA

Neigseria meningitidis

76

Gly

Ser

75

Thr

val

Ser

His

Lys

155

Pro

Lys

Lys

Ala

235

Ile

Asn

60

Arg

Leun

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ala

Gly

Phe

Glu

Ala

ile

125

Ala

Phe

Ala

Gln

His

205

Thr

Ser

Gly

Asp

Asp

Ser

Leu

110

Asn

Phe

Ser

Ala

ASn

19C

ARla

Tyr

Ala

Lys

Ser

Phe

Gly

85

Gln

Gln

AsSn

Ser

Lys

175

val

Val

His

Thr

Gln
255

Leu

Ile

8¢

Glu

1le

Arg

Gln

AsSp

16¢

Gln

Glu

Ile

Leu

val
240

§Y



<400> B3
atgagcageg

acggeaccge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ctcaaccaac
gctggeggaa
gaacacttga
gaaaaatcac
taccacctcg
ataagggaaa
<210> B4

<211l> 254
<212s PRT
<213>
<400> 84

Met Ser Ser

1

Ala Asp Ala

Sexr Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

gaggcggcgg
tcgaccataa
agaaacrgaa
atacgggcaa
tggacgggea
ccgecogtegt
tasaccaacyg
tgcccagegg
aactgaccta
aaacacccga
acgcecgteat
cocotittegg

aggttcacga

Gly Gly Gl

Leu Thr Al
20

Leu asp Gl

Gly Ala Gl

Leu Lys As
70

Val Asp Gl
85

tgtcgecgee
agacagaagt
gctggeggea
attgaagaac
gctcattacce
tgcecctacag
ctcecttcoete
caaagcegag
taccatagat
gcaaaatgtc
tttgggegac
cgaccgegec

aatecggeate

Neisseria meningitidis

y Gly val

a Pro Leu

n Ser Val
40

u Lys Thr
55

n Asp Lys

¥y Gln Leu

gacatcggceg
ttgcagtcott
caaggtgegg
gacaaggltca
ttggagagey
attgaaaaaa
gtcageggtt
tatcacggcea
ttcgcegera
gagecttgect
acgecgetacg
caagaaatcg

accggecaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

Ile Thr Leu
20

77

cggggettyc
tgacgctgga
aaaaaactta
gccgettega
gagagttcca
tcaacaaccc
tgggtggaga
aagcattcag
aacagggaca
ccgccgaact
gcggcgaaga
ceocggeiegge

agtag

Ile Gly Ala

Asp Lys Ser
g

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagtcegte
tggaaacqggc
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgce
ctccgacgat
cggcaéaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln
Lys Leu
Leu Asn
Ile Arg

a0

Glu Phe
95

60

120

240

300

360

420

480

600

660

720

765

Qs



Gln Ile Tyr

Lys Ile Asn
115

Phe Leu Val
130

Pra Ser Gly
i45

Ala Gly Gly

His Gly Lys

Ala Ser Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Ile Arg Glu

«<210> 85

<211> 765
<212> DNA
<213>

<400> 85
tgcagcageg

accgcaccyge
aggaaaaacg
gacagcctca

caaatcgaag

Lys

100

Asn

Ser

Lys

Lys

lle

180

Glu

Arg

ASp

Lys

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

val
245

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Ala

230

His

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

215

Gln

Glu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ile

Neisseria meningitidis

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

Ile

Gly

val

Ser

His

Lys

Asp

170

Pro

Lys

Ala

Ile
250

val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

235

Ala

Ala

Ile

Ala

140

fhe

Ala

Gln

Hisg

Thr

220

Ser

Gly

Leu

Asn

125

Phe

Ser

Ala

4Asn

Ala

208

TYr

Ala

Lys

Gln

110

Gln

Asn

Ser

Lys

val

190

Val

His

Thr

Gln

gaggcggcegg
tcgaccataa
agaaactgaa

atacgggcaa

tggacgggea

tgtegeegee
agacaaaagt
gctggeggea
attgaagaac

gctcattacc

gacatcggeg
tigcagtott
caaggtgcgy
gacaaggtca

ttggagagcyg

78

cggggettge
tgacgctaga
aaaaaactta
gccgettega

gagagttbcca

Ile Glu

Arg Ser

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

val Lys
240

cgatgcacta
tcagtcegeco
tggaaacggc
ctectatecgt

datatacaaa

60

120

180

2490

300

6



caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacttga
gaaaaatcac
taccacctecg
ataagggaaa
<210> 86

«<211> 254
<212> PRT
<213>
<400> 86

Cys Ser Ser
1

hla Asp Ala

Ser Leu Thr
15

Ala Ala Gln
50

Thr Gly Lys
65

Gln 1le Glu

Gin Ile Tyr

Lys Ile Asn

1158

Phe Leu Val

ccgecdteogt
taaaccaacyg
tgececagegg
aactgaccta
aaacacccga
acgccgteat
ccecttitegyg

aggttcacga

Gly Gly Gl
5

Leu Thr Al
20

Leu Asp Gl

tgccctacag
ctcecttcett
caaagccgag
taccatagat
gcaaaatgtc
tttgggcgac
cgaccgegee

aatcggcatc

Neisseria meningitidis

¥y Gly val

a Pro Leu

n Ser val
a0

Gly Ala Glu Lys Thr

Leu Lys As
7¢

val Asp G1
85

Lys Gln As
100

55

n Asp Lys

y Gin Leu

p His Ser

hsn Pro Asp Lys Ile

Ser Gly Le

129

u Gly Gly

attgaaaaéa
gtcageggtt
tatcacggcea
ttecgeegeca
gagcttgect
acgcgctécg
caagaaatcg

gccggcaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn
Tyr Gly &Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala val val
105

Asp Ser Leu

Glu His Thr

79

tcaacaacce
tgggtggaga
aagcattcag
aacagggaca
ccgecgaact
gcggcgaaga
ceggetegge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

Fhe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Ile Asn Gln
125

Ala Phe Asn

cgacaaaatc
acataccgec
ctcecgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

8¢

Glu Phe

95

Ile Glu

Arg Ser

Gln Leu

360

420

480

540

600

660

120

765



130

Pro Ser Gly
145

Ala Gly Gly

His Gly Lys

Ala Ser Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Ile Arg Glu

<210~ B7

<211> 768
<212> DNA
<213

<400> B7
tgcggatcca

ctaaccgeac
gtcaggaaaa
ggcgacagcoc
cgtcaaatcg
aaacaggacc
atcgacagcee
gcctteaace
gatgctgycg

atcgaacact

135

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

165

Ile Glu His Leu Lys

18¢

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys val His Glu Tle

245

geggaggcag
cgctcgacca
acgagaaact
tcaatacyggy
aagtggacgg
actcegeegt
tgataaacca
aactgccecag
gaaaactgac

tgaaaacacc

Neisseria meningitidis

cggrgtogees
taaagacaaa
gaagctggeg
caaattgaag
gcagetcatt
cgttgeeccta
acgctcetec
cggcaaagec
ctataccata

cgagcaaaat

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gccgacateqg
agtttgrage
gcacaaggtg
aacgacaagyg
accttggaga
cagattgaaa
cttgtecageg
gagbtatcacg
gatttecgeceg

gtcgagettyg

g0

140

Phe Ser Ser

Ala Ala Lys

Gln Asn Val
190

His Ala Val
205

Thr Tyr His
220

Ser Ala Thr

Glvy Lys Gln

gegoggggcot
ctttgacget
Ccgyaaaaaac
tcagecgett
grggagagtt
aaatcaacaa
gtttgggtgg
gcaaagcatt
ccaaacaggg

ccteoocgecga

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

tgccgatgca
ggatcagtece
ttatggaaac
cgactttatc
ccaaatatac
cccogacaaa
agaacatacc
cagctcogac
acacggcaaa

actcaaagca

300

360

420

480

540

€00



gatgaaaaat cacacgccgt cattttgggce gacacgegcet acggcggcga agaaaaagygc 660

acttaccacc tcgcochtilt cggogaccge goccaagaaa tcgcecggcte ggcaaccgtg 720
aagataaggg aaaaggttca cgaaatcgygc atcgcecggea aacagtag 768
<210> B8

<211> 255

«212> PRT

«213> Neisseria meningicidis

<400> 88
Cys Gly Ser BSer Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly
1 5 10 15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu
290 25 30

Gln Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys
35 40 45

Leu Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly asn Gly Asp Ser Leu
50 55 60

Asn Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile
31 70 75 BO

Arg Gln Ile Glu val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu
85 20 95

Phe Gln Ile Tyr Lys Gln Asp His Ser aAla val Val Ala Leu Gln Ile
100 105 110

Glu Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu lle Asn Gln Arg
115 120 125

Ser Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln
130 135 140

Leu Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp
145 150 155 160

Asp Ala Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys Gln
165 170 175

81



Gly His Gly

Leu Ala Ser
195

Leu Gly Asp
210

Ala Leu Phe
225

Lys Ile Arg

<210> B9

<211> 765
<212> DNA
<213>

«<400> 8%
atgagcagceg

accgcaccge
aggaaaaacyg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gcrggeggaa
gaacacttga
gaaaaatcac
taccacctcg
ataagggaaa
<210> 50

«211> 254

«212> PRT
<213>

Lys Ile Glu His Leu

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Gly

215

Gly Asp Arg Ala Gln
230

Glu Lys Val His Glu

245

gaggcggcegyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgeceghegt
taaaccaacg
tgcccagegg
aactgaccta
aaacacccga
acgcegteat
cecttitegg

aggttcacga

Neisseria meningitidis

tgtcgccgcc
agacaaaagt
getggeggca
attgaagaac
gctcattacc
tgecctacag
ctecotocett
caaagccgag
taccatagat
graaaatgtc
tttgggegac
cgaccgegec

aatcggecatc

Neisgseria meningitidis

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala
235

Iie Gly Ile
2590

gacatcggceg
ttygragtett
caaggltgegg
gacaaggtca
ttggagaqcy
attgaaaaaa
gtcageggto
tatcacggca
ttcgecegeca
gagcttgecet
acgcgetacg
caagaaatcg

gccggeaaac

82

Glu Gln Asn
190

Ser His Ala
205

Gly Thr Tyr
220

Gly Ser Ala

Ala Gly Lys

cggggertge
tgacgctgga
aaaaaactta
gccgettcga
gagagttcca
tcaacaacce
tgggtggaga
aagcattcag
aacagggaca
cecgeocgaact
gcggegaaga
ceggetoggce

agtag

val Glu

Val Ile

His Leu

Thr val
240

Gln’
255

cgatgcacta
tcagtecgte
tggaaacggc
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgcec
ctccocgacgat
cggcaaaate
caaagcagat
aaaaggcact

aaccgtgaag

60

120

180

240

300

360

420

480

540

600

660

720

765



<400

90

Met Ser Ser

1

Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Ala

His

Ala

Gly

Asp

Leau

Ala

54Q

Gly

Ile

ile

Ile

Leu

130

Ser

Gly

Gly

Ser

hsp
210

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

Val

Gly

Gly

Lys

Ala

195

Thr

Gly

Leu

20

Leu

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Lys

Ile

180

Glu

AYg

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

ala

Leu

165

Glu

Leu

Tyr

Gly

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Gly

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly
215

Val

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Ala

ASp

25

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

Ala

10

His

Lys

Gly

Ser

Thr

S0

val

Ser

His

Lys

nsp

170

Pro

Lys

Lys

83

ASpP

Lys

Asn

hsn

Arg

75

Leu

val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Ile

Asp

Glu

Gly

50

Phe

Glu

Ala

1le

Ala

140

Phe

Ala

Gln

His

Thr
220

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala

205

Tyr

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

val

180

Val

His

Gly

15

Leu

Lys

Leu

lle

Glu

95

Ile

Gln

Asp

Gln

175

Glu

1lle

Leu

Leu

Gln

Leu

Asn

Arg

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

91



Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser &la Thr val Lys
230

225

Ile Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 81

<211> 765
<212> DNA
c213>

<400> 91
tgcagcageg

acegcaccge
aggaaaaacyg
gacagcctea
caaatcgaag
caggaccact
gacagccetga
ttcaaccaac
getggeggaa
gaacacttga
gaaaaatcac
taccacckbcg
ataagggaaa
<210> 92

<211> 254
<212> PRT

<213>

400> 52

245

gaggcggcyy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cecgecgtegt
taaaccaacg
tgcccagegy
aactgaccta
aaacacccga
acgcegtcat
cectttteyg

aggttcacga

Neisseria meningitidis

tgtcgeccgec
agacaaaagt
gctggeggea
attgaagaac
gctcattace
tgccctacag
ctcecLtectt
caaagccgag
taccatagat
gcaaaatgtc
tetgggcgac
cgaccgcgec

aabtcggcaltc

Neisgeria meningitidis

235

250

gacatcggeg
ttgcagtett
caaggtgegg
gacaaggtca
ttggagagcyg
attgaaaaaa
gtcagecgget
tsccacggca
ttcgeoegeea
gagcoLgect
acgcgetacg
caagaaatcg

gccggcaaac

tggggetrge
tgacgctgga
aaaaaactta
gcegcttega
gagagttcca
tcaacaaccc
tgggtggaga
aagcattcag
aacagggaca
ccgecgaact
gcggcgaaga
cecggetegge

agtag

240

cgatgcacta
tcagteccgte
tggaaacggce
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgcee
ctcecgacgat
cggcecaaaatce
caaagcagat
aaaaggcact

aaccgtgaag

Cys Ser Ser Gly Gly Gly Gly val Ala Ala Asp lle Gly Ala Gly Leu

1

5

10

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln

20

25

84

30

60

120

240

100

360

420

480

5440

800

560

720

765

9T



Ser

Ala

Thy

65

Gln

Gln

Lys

Phe

Pro

145

hla

His

Ala

Gly

Leu

225

ile

Leu

Ala

50

Gly

Ile

Ile

Iie

Leu

130

Ser

Gly

Gly

Ser

Asp

210

Phe

Arg

<2105

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

Val

Gly

Gly

Lys

Ala

195

Thr

Gly

Glu

93

Leu

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Lys

Ile

180

Glu

Arg

ASp

Lys

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

TYY

Arg

Val
245

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Ala

230

His

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Gly

218

Gln

Glu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ile

Axg

TVY

val

Ile

Ala

105

Asp

Glu

Gly

Tle

Thr

185

Glu

Glu

Iie

Gly

Lys

Gly

Ser

Thr

9C

Val

Sexr

His

LyS

Asp

170

Pro

Lys

Lys

Ala

Ile
250

35

Asn

ASn

Arg

75

Leu

val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

235

Ala

Glu

Gly

Phe

Glu

Ala

Ile

Ala

140

Phe

hAla

Gln

His

Thr

220

Ser

Gly

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

ser

Ala

Asn

Ala

205

Tyr

Ala

Lys

Leu

Ser

Phe

Gly

Gln

11¢

Gln

Asn

Ser

Lys

val

190

Val

His

Thy

Gln

Lys

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

val

Leu

ASD

Arg

80

Fhe

Glu

Ser

Leu

ASp

l&e0

Gly

Leu

Leu

Ala

Lys
240



<211> 768
<212> DNA
«213>

<400> 93
tgcggateca

ctaaccgcac
gtcaggaaaa
ggcgacagcc
cgtcaaatcs
aaacaggacc
atcgacagcc
goecLteaacc
gatgctggceg
atcgaacact
gatgaaaaat
acttaccacc

aagataagag

<210> 94

<211> 255
<212> PRT
<213>»

<400> 94

Cys Gly Ser
1

Leu Ala Asp

Gln Ser Leu
a5

Leu Ala Ala
50

Asn Thr Gly
65

gcggaggcgyg
cgetcgacca
acgagaaact
tcaatacggg
aagtggacgg
actcegecoge
tgataaacca
aactgcccag
gaaaactgac
tgaaaacacc
cacacgcegt
tcgeoecctitte

aaaaggttca

Neigseria meningitidis

cggtgtcgec
taaagacaaa
gaagcgggcg
caaattgaaqg
gcagctcatt
cgttgececcta
acgctcetec
cggcasagcc
ctataccata
cgagcaaaat
cattttgggce
cggcgaccge

cgaaatcgge

Neisseria meningitidis

Ser Gly Gly Gly Gly

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly aAla Glu Lys

55

Lys Leu Lys Asn Asp

70

gccgacatcg
agtttgeagt
gcacaaggtg
aacgacaagg

accttggaga

cttgtcageyg
gagtatcacg
gattregeog
gtcgagchtg
gacacgcget
gcccaagaaa

atcgeeoggea

Val Ala Ala
10

Leu Asp His

25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

B6

gcgcgggget
ctttgacgct
cggaaaaaac
tcageegett
gcggagagtt
aaatcaacaa
gttrgggtgg
gcaaagcatt
ccaaacaggg
cctocegecga
acggcggega
tegoceggctc

aacagtag

Asp lle Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

arg Phe Asp

tgccgatgea
ggatcagtcc
ttatggaaac
cgactttatc
ccaaatatac
ccccgacaaa
agaacatacc
cagctocgac
acacggcaaa
actcaaagca

agaaaaaggc

ggcaaccgig

Ala Gly

13

Ser Leu

Leu Lys

Ser Leu

Phe Ile
80

60

120

180

240

300

360

420

480

540

600

660

720

768

T



arg Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu
BS 20 55

Phe Gln Ile Tyr Lys Gln Asp His Ser Ala val Val Ala Leu Gln Ile
100 105 110

Glu Lys ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg
115 120 125

Ser Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln
130 135 140

Leu Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala pPhe Ser Ser Asp
145 150 155. 150

Asp Ala Gly Gly Lys Leu Thr Tyr Thr ile Asp Phe Ala Ala Lys Gln
165 1790 175

Gly His Gly Lys Ile Glu His Leu Lys Thr Pro Glu Gin Asn Val Glu
180 185 190

Leu Ala Ser Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala val Ile
195 200 205

Leu Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys Gly Thr Tyr His Leu
210 215 220

Ala Leu Fhe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr Vval
225 230 235 240

Lys tle Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln
245 250 255

<210> 95
<21l> 765
<212> DHNA

<213> Neisseria meningitidis

<400> 95

atgagcageg gaggeggegg kgtogoecgee gacatcggeg cggggettgce cgatgceacta 60
accgcaccgc tcgaccataa agacaaaagt ttgeaghcit tgacgetgga tragtecgte 120
aggaaaaacg agaaactgaa getggoggea caaggtgcgg aaaaaactta tggaaacggce 180

87



gacagcceica
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggoggaa
gaacacttga
gaaaaatcac
taccaccteg
ataagggaaa
«210> 96

211> 254
<212> PRT
<213>

<400> 98

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr

33

Ala Ala Gln
50

Thr Gly Lys
65

Gln ile Glu

Gln Ile Tyr

Lys Ile Asn

atacgggcaa
tggacgggca
ccgecogtegt
taaaccaacg
tgcccagegy
aactgaccta
aaacaccega
acgccgteat
cecttttegy

aggttcacga

attgaagaac
gctcattacc
tgccctacag
ctcctbccer
caaagccgag
taccatagat
gcaaaaﬁgtc
teLtgggegac
cgaccgegcece

aatcggeatc

Neigseria meningitidis

Gly Gly Gly Gly val

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

85

Lys Gln Asp His Ser

100

Asn Pro Asp Lys Ile

gacaaggtca
ttggagageg
attgaaaaaa
gtcagcggtt
tatcacggca
ttcgeceogeca
gagcttgect
acgegetacyg
caagaaateg

gcecggeaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala val Vval
105

Asp Ser Leu

88

gccgettcga
gagagttcca
tcaacaacce
tgggtggaga
aagcattcag
aacagggaca
ccgecgaact
gcggegaaga
ccggelbegge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln

110

Ile Asn Gln

ctitatcegt
aatatacaaa
cgacaaaatc
acataccgce
ctccgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtbgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

I1le Arg

a0

Glu Phe
95

Ile Glu

Arg Ser

240

300

360

420

480

540

600

660

720

765

96



115

Phe Leu Val
130

Pro Ser Gly
145

Ala Gly Gly

His Gly Lys

Ala Ser Ala
195

Giy Asp Thrx
210

Leu Phe Gly
225

Ile Arg Glu

<210> 87

<211l> 765
<212> DNA
<213>

<400> 97
tgcagcageg

accgcacegce
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagectga

ttcaaccaac

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gaggeggegy
tcgaccataa
agaaactgaa
atacygggcaa
tggacgggca
cegeegtegt
taaaccaacyg

tgcecagegg

Neisseria meningitidis

tgtcgeoegeco
agacaaaagt
gctggcggcea
attgaagaac
gctcattacc
tgccctacag
cteectteett

caaagccgag

Gly il
2

Glu His Thr

Gly Lys Ala

Ile Asp Phe
170

Thr Pro Glu

185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Ala

gacatcggcy
ttgcagtctt
caaggrgcyy
gacaaggtca
ttggagagcg
attgaaaaaa
gtcageggtt

tatcacggca

89

125

Ala Phe Asn

140

Phe Ser Ser

Ala Ala Lys

Gln Asn val
190

His Ala val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggrerge
tgacgctgga
adaaaactta
gccgcttega
gagagttcca
tcaacaaccc
tgogtggaga

aagcattcag

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

val Lys
240

cgatgcacta
tcagtecgteo
tggaaacgge
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgece

ctcecgacgat

60

120

180

240

300

360

320

480

71



gekbggeggaa
gaacacttga
gaaaaatcac
taccacctcg
ataagggaaa
<210> 98

<211> 254
<212> PRT

<213>

«<400> 98

aactgaccta
aaacacccga
acgcecgtcat
cccttttecgg

aggttcacga

taccatagat
gcaaaatgte
tttgggcgac
cgaccgogec

aatcggcate

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly val

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

Lys Ile Asn

115

Phe Leu Val
130

Pro Ser Gly
145

5

l.ew Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Als Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

val Asp Gliy Gln Leu

Lys Gln Asp His Ser

160

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

ttecgcegcca
gagcttgeet
acgcgetacg
caagaaatcyg

gccggcaaac

Ala Ala Asp
10

Asp His Lys
25

Arc Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala Val val
1405

ASp Ser Leu

Glu His Thr

Gly Lys Ala

155

90

aacagggaca
ccgeegaact
grggegaaga
ccggetegge

agtaa

Ile Gly Ala

Asp Lys Ser

3¢

Giu Lys Leu

a5

Gly Asp Ser

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Ile Asn Gln
125

Ala Phe Asn
140

Phe Ser Ser

cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

Leu Gln

Lys Leu

Leuw Asn

Ile Arg

80

Glu Phs

95

Ile Glu

Arg Ser

Gln Leu

Asp Asp
160

540

600

660

720



Ala Gly Gly

His Gly Lys

Ala Ser ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Ile Arg Glu

«210> 99

<211> 768
<212> DHNA
<213>

<400> 95
tgcggatccoa

ctaaccgcac
gtcaggaaaa
ggcgacagcc
cgtcaaateg
aaacaggacc
atcgacagec
gecttcaace
gatgcrggeg
ategaacact
gatgaaaaat

acttaccacc

aagataaggg

Lys Leu Thr Tyr Thr

165

Ile Asp Phe
170

Ile Glu His Leu Lys Thr Pro Glu

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gecggagacgy
cgctegacea
acgagaaact
tcaatacggg
aagtggacgg
acteegeegt
tgataaacca
aactgcccag
gaaaacLgac
tgaaaacacc
cacacgeegt
tcgececktt

aaaaggttca

Neisseria meningitidis

cggtgtogcee
taaagacaaa
gaagctggeg
caaattgaag
gcagctcatt
cgrtgeocta
acgctcctte
cggcaaagec
ctataccata
cgagcaaaat
cattttggge
cggcegaccge

cgaaatcggc

185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gccgacatcg
agtrotgcagt
gcacaaggtg
aacgacaagyg
accttggaga
cagattgaaa
cttgtcageg
gagtatcacg
gatttcygccg
gtcgagettyg
gacacgcgcet
gcccaagdada

atcgceoggca

N

Ala ala Lys

Gln Asn Val
190

His Ala val
2905

‘thr Tyr His
229

Ser Ala Thr

Gly Lys Gln

gcgegggget
ctttgacget
cggaaaaaac
tcagecgett
grggagagtt
aaatcaacaa
grttgggtgg
graaagcatt
ccaaacaggyg
ccteegecga
acggegygcega
tcgeocggete

aacagtaa

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

tgeegatgca
ggatcagtce
ttatggaaac
cgactttate
ccaaatatac
ceccgacaaa
agaacatacc
cagctcegac
acacggcaaa
actcaaagca
agaaaaagygc

ggcaaccgtg

60

120

180

240

300

360

420

480

540

600

660

7240

768



<210>
211>
<212>
213>

<400>
Cys Gly Ser

1

Leu

Gln

Leu

Asn
65

Glu

Ser

Leu

145

Asp

Gly

Leu

Ala

Ser

Ala

S0

Thr

g Gln

Gln

Lys

Fhe

130

Pro

Ala

His

Ala

109
255
PRT

Neisseria meningitidis

100

Asp

Leu

35

Ala

Gly

Ile

lle

lie

115

Leu

Ser

Gly

Gly

Ser
135

Ser

Ala

20

Thr

Gln

Lys

Glu

TyY

100

Asn

val

Gly

Gly

Lys

180

Ala

Gly

5

Leu

Leu

Gly

Leu

val

85

Lys

Asn

Ser

Lys

Lys

165

Glu

Gly

Thr

Asp

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Gly

Ala

Gln

Glu

55

hsn

Gly

Asp

Asp

Leu

135

Glu

Thr

His

Lys

Gly

Pro

Ser

40

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala
200

val

Leu

25

Val

Thr

Lys

Leu

Ser

105

Ileg

Gly

His

Thr

Lys

185

Asp

Ala

10

Asp

Arg

Tyr

Val

Ile

990

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

92

Ala

His

Lys

Gly

Ser

75

Thr

Val

Ser

His

Lys

155

AsSp

Pro

Lys

Asp

Lys

Asn

Asn

60

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Ile

Asp

Glu

45

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Ala

Gln

His
205

Gly

Lys

30

Lys

Asp

Asp

Leu

110

Asn

Phe

Ser

Ala

Asn

150

Ala

Ala

15

Ser

Leu

Ser

Phe

Gly

Gln

Gln

Agn

Ser

Lys

175

Val

Val

Gly

Leu

Lys

Leu

Ile

80

Glu

Ile

Arg

Gln

Asp

160

Gln

Glu

Ile

100



Leu Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys

210

215

Ala Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala
230

225

235

Lys Ile Arg Glu Lys Val His Glu Tle Gly Ile

<210>" 101
<21l> 765
<212> DNA
<«213>

<400> 101
atgagcageg

accgcaccge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggcggaa
gaacacttga
gaaagaatcac
taccacctcg
ataagggaaa
<210> 102
«211> 254
<212> PRT
<213>

<400> 102

245

gaggcdgcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtegt
taaaccaacyg
tgcccagegg
aactgaccta
aaacacccga
acgcegtcat
ccctttbtcgg

aggttcacga

Neisseria wmeningitidis

tgtecgeegec
agacaaaagt
gctggeggea
attgaagaac
gctcattace
tgoectacag
ctccttoert
caaagccgag
taccatagat
gcaaaatgtc
titgggegac
cgaccgegcec

aatcggeate

Neisseria meningitidis

250

gacatcggeg
ttgecagtctt
caaggtgcgg
gacaagotca
trggagagcyg
attgaaaaaa
gtcagecggtt
tatcacggea
ttcgcecgeca
gagcttgecet
acgcgctacy
caagaaatcg

gccggeaaac

Gly Thr Tyr His Leu

220

Gly Ser Ala Thr Val

240

Ala Gly Lys Gln

c€ggggctegce
tgacgctgga
aaaaaactta
gcogetbbega
gagagttcca
tcaacaaccc
tgggtagaga
aagcattcag
aacagggaca
ccgcegaact
dgeggcgaaga
ccggctogge

agtaa

255

cgatgcacta
tcagteegtc
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgeg
crccgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Met Ser Ser Gly Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu

1

S

10

93

15

60

120

180

240

100

160

420

540

600

660

720

- 765

101



Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Ala

His

Ala

Gly

Leu

225

Ile

ASD

Leu

Ala

50

Gly

Ile

Ile

Ile

Leu

130

Sex

Gly

Gly

Ser

Asp

210

Phe

Arg

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

Val

Giy

Gly

Lys

Ala

195

Thr

Gly

Glu

Leu

20

Leu

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Lys

Ile

180

Glu

Arg

Asp

Lys

Thr

Bsp

Ala

Lys

Asp

33

Gin

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

val

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

eu

Glu

150

Thr

His

Lys

Gly

Ala

230

His

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Ty

Leu

Ala

Gly

215

Gln

Glu

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ile

Asp

Arg

Tyr

val

Ile

Ala

105

AsD

Glu

Gly

Ile

Thr

1E5

Glu

Glu

Gly

His

Lys

Gly

Ser

Thr

90

Val

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Ala

Ile

94

Lys

Asn

Asn

Arg

75

Le=u

val

Leu

Thr

Ala

i55

Phe

Glu

Ser

Gly

Gly

235

ala

Asp

Glu

Gly

60

Phe

Glu

Ala

ile

hla

140

Ehe

Ala

Gln

His

Thr

220

Ser

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala

205

Tyr

Ala

Lys

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

150

Val

His

Thr

Gln

Leu

Lys

Lew

ile

Glu

85

Ile

Arg

Gln

Asp

Gin

175

Glu

Ile

Leu

Val

Gln

Leu

AsSn

Arg

80

Phe

Giu

Ser

Leu

Asp

i60

Gly

Leu

Leu

Ala

Lys
240



<210> 103
<21l> 7865
«212> DNA
<213>

<400> 103
tgcagcageg

accgecaccegce
aggaaaaacg
gacagcetta
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacttga
gaaaaatcac
taccacctog
ataagggaaa
<210> 104
<211> 254
<212 PRT
<213>

<400> 104

245

gaggcggcdg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtogt
taaaccaacg
tgccecagegy
aactgaccta
aaacacccga
acgcegteat
ccortttogg

aggttcacga

Neisseria meningitidis

tgtcgeecgee
agacaaaagt
gctggeggea
attgaagaac
gctcattace
tgecctacag
ctccttoeott
caaagccgag
taccatagat
gcaaaatgtc
tttgggcgac
cgacegegee

aatcggcatc

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly Val

i

5

Ala Asp Ala Leu Thr Ala Pro Leu

20

Ser Leu Thr Leu Asp Gln Ser Val

a5

40

Ala Ala Gln Gly Ala Glu Lys Thr

50

55

250

gacatcggcg
ttgcagtett
caaggtgegy
gacaaggt.ca
ttggagagceg
attgaaaaaa
gtragcggit
tatcacggea
ttcgeogoca
gagcttgecet
acgcgetacyg
caagaaatcg

gccggeaaac

Ala Ala Asp

10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

95

cggggcitge
tgacgctgga
aaaaaactta
gcegtbtoga
gagagtteca
tcaacaacce
tgggtggaga
aagcattcag
aacagggaca
ccgcogaact
gcggogaaga
ccggetecgge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

cgatgcacta
tcagtccgtc
tggaaacggc
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgee
ctccgacgat
cggcaaaate
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

15

Leu Gln

Lys Leu

Leu Asn

&0

120

180

240

300

360

420

480

540

600

660

720

765

j05



Thr Gly Lys Leu Lys Asn Asp Lys Vval Ser Arg Phe Asp Phe Ile Arg
65 70 75 BO

Gln Ile Glu val Asp Gly Gln Leu Ile Thr Leu Giu Ser Gly Glu Phe

Gln Ile Tyr Lys Gin Asp His Ser Ala Val Val Ala Leu Gln Ile Glu
100 105 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 120 125

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln Leu
120 135 140

Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ale Phe Ser Ser Asp Asp
145 i50 155 160

Rla Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly
165 170 175

His Gly Lys Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu
180 i85 120

Ala Ser Ala Glu Leu Lys Ala hsp Glu Lys Ser His Ala val Ile Leu
195 200 205

Gly Asp Thr Arg Tyr Gly Gly Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220

Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr Val Lys
225 230 235 240

Ile Arg Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln
245 250

<210> 105
<211> 768
<212> DNA

«213> Neisseria meningitidis

<400> 10%
tgcggatcca gocggaggegg cggtgtogoc googacaley gegoggggob tgocgatgca 60

96



ctaaccgeac
gtcaggaaaa
ggcgacagee
cgtcaaatcg
aaacaggacc
atcgacagcc
gccticaacc
gatgcrggey
atcgaacact
gatgaaaaat

acttaccace

aagataaggg

<210> 106
<211> 255
2212> PRT
<213>

«400> 106
Cys Gly Ser
1

Leu Ala Asp

Gin Ser Leu
35

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln Ile

cgctogacea
acgagaaact
ttaatacggg
aagtggacgg
acteegoegt
tgataaacca
aactgcccag
gaaaactgac
tgaaaacacc
cacacgceccgt
tegeeckttt

aaaaggttca

Ser Gly Gl
5

Ala Leu Th
20

Thr Leu As

Gln Gly &l

Lys Leu Ly
70

Glu Val As
85

Tyr Lys Gl
100

taaagacaaa
gaagctggcg
caaattgaag
gcagctcatt
cgttgeecta
acgcteettc
cggcaaagce
ctataccata
cgagcaaaat
cattttggge
¢ggcgacege

cgaaatcggce

Neigsseria meningitidis

y Gly Gly

r Ala Pro

p Gln Ser

40

a Glu Lys

55

s Asn Asp

p Gly Gin

n Asp His

agtctgecagt
gcacaaggtyg
aacgacaagg
accttggaga
cagattgaaa
cttgtcagcg
gagtatcacg
gatttecgeeg
gbogagetty
gacacgcget
gcccaagaaa

atcgceggea

Val ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu ile Thr

Ser Ala val
105

97

ctttgacget
cggaaaaaac
tcagcegttt
gcggagagtt
aaatcaacaa
gttergggrag
gcaaagcatt
ccaaacagygy
cecreegeega
acggceggega
tcgeoceggete

aacagtag

Asp 1le Gly

Lys Asp Lys
0

Asn Glu Lys
45

Asn Gly Asp
640

Arg Phe Asp

Leu Glu Ser

val Ala Leu
110

ggatcagtcce
ttatggaaac
cgactttatc
ccaaatatac
cccocecgacaaa
agaacatacc
cagctccgac
acacggcaaa
actcaaagca

agaaaaaggc

ggcaaccgtg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe ile
a0

Gly Glu
95

Gln Ile

120

180

240

300

360

420

480

540

600

660

720

768

{9(



Glu Lys Ile
115

Ser Phe Leu
130

Leu Pro Ser
145

Asp Ala Gly

Gly His Gly

Leu Ala Ser
195

Leu Gly Asp
210

Ala Leu Phe
225

Lys Ile Arg

<210> 107
<211> 765
«212> DNA
<213>

<400> 107
atgagcagcg

accycaceyce
aggaaaaacg
gacagcetta
caaatcgaag
caggaccact

gacagectga

Asn Asn Pro Asp Lys

120

Val Ser Gly Leu Gly

135

Gly Lys Ala Glu Tyr
150

Gly Lys Leu Thr Tyr

165

Lys Tle Glu His Leu

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Gly

215

Gly Asp Arg Ala Gln
230

Glu Lys Val His Glu

245

gaggeggegyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cecgecgtege

taaaccaacg

Neisseria meningitidis

tgtcgeegee
agacaaaagt
gciggceggca
attgaagaac
gctcattacc
tgecctacag

ctecctteoott

Tle Asp Ser

Gly Glu His

His Gly Lys
155

Thr Ile Asp

170

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala
235

Ile Gly Ile
250

gacatcagcg
cLgragtett
caaggtgcgg
gacaaggtca
ttggagagceg
attgaaaaaa

gbcagcggtt

98

Leu Ile Asn
125

Thr Ala Phe
140

hia Phe Ser
Phe Ala Ala

Glu GIln Asn
190

Ser His Ala
205

Gly Thr Tyr
220

Gly Ser Ala

Rla Gly Lys

cggggcttge
tgacgctgga
azaaaactta
gcocgtttega
gagagttcca
tcaacaaccc

tgggtggaga

Gln Arg

Asn Gln

Ser Asp
160

Lys Gln
175

Val Glu

val Ile

His beu

Thr Val
240

Gln
255

cgatgcacta
tcagtccgtc
tggaaacgge
ctttatccgt
aatatacaaa
cgacaaaatc

acataccgceo

60

180

240

300

420

1056



ttcaaccaac
gctggeggaa
gaacacttga
gaaaaatcac
taccacctecg
ataagggaaa
<210> 108
<211> 254
<212> PRT
<213>
<400> 108

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

tgcccagegg
aactgaccta
aaacaceega
acgcegtceat
ccettkbtegg

aggttcacga

Gly Gly Gl
5

Leu Thr Al
20

Leu Asp Gl
Gly ala Gl

Leu Lys As
70

val Asp Gl
85

Gln Ile Tyr Lys Gln As

Lys Ile Asn
115

Phe Leu Val
1390

100

hAsn Pro As

Ser Gly Le

caaagccgag
taccatagat
gcaaaatgtc
tttgggegac
cgacecgegoc

aatcggeate

Neisseria meningitidis

y Gly val

a Pro Leu

n Ser Val
40

u Lys Thr
55

n Asp Lys

y Gln Leu

p His Ser

p Lys Ile

120

u Gly Gly
138

tatcacggca
Ltecgeegeca
gagctbtgcck
acgecgetacg
caagaaatcyg

gccggcaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala val Vval
105

Asp Ser Leu

Glu Hig Thr

aagcattcag
aacagggaca
ccgccgaact
gecggegaaga
ccggcteocggce

agtag

Ile Gly Ala

hsp Lys Ser
ip

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Ile Asn Gln
125

Ala Phe Asn
140

ctcecgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln
Lys Leu
Leu Asn
Ile Arg
Glu Phe
gs

Ile Glu

Arg Ser

Gln Leu.

480

540

600

720

765

107}



Pro Ser Gly
145

Ala Gly Gly

His Gly Lys

Ala Ser Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Ile Arg Glu

<210> 109
<211> 765
<212> DNA
<213>

<400> 109
tgcagcageg

accgcacege
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggceggaa
gaacacctga
gaaaaatcac

taccaccteg

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

165

Iie Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Gly Glu

215

Asp Arg Ala Gin Glu
230

Lys Val His Glu Ile

245

gacgeggegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggcea
ccgeegregt
taaaccaacg
tgceotgacgg
aactgaccta
aaacacccga
acgoegteat

cecttttbcgg

Neisseria meningitidis

tgtcgcegee
agacaaaagt
gctggceggea
attgaagaac
gctcattacce
tgcectacag
ctccbtcetLt
caaagcogag
taccatagat
gcaaaatgtc
tttgggegac

cgaccgoygcee

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Tle Ala
280

gacatcggceg
ttgecagtett
caaggrycgg
gacaaggtca
ttggagagcg
attgaaaaaa
gbtcagcggt
tatcacggea
ttcgecegeea
gagctigecg
acgegetacyg

caagaaatcg

160

Phe Ser Ser

Ala Ala Lys

Gln Asn Val
190

His Ala Vval
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggctige
tgacgctgga
agaaaactcta
gccgectoga
gagagctcca
tcaacaaccc
tgggcggaga
aagcattcag
aacagggaca
ccgeegaact
gcagogaaga

coggectogge

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

cgatgcacta
tcagtccocgee
tggaaacggce
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgeco
ctocgacgat
cggcaaaatc
caaagceagat
aaaaggcact

aaccgtgaag

60

120

180

300

160

420

480

540

600

660

T20

/05



ataggggaaa aggttcacga aatcggecaktc gocggcaaac agtag

<210>
<211>
<2125
<2135

<400>
Cys Ser Ser Gly Gly Gly Gly Vval

1

Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Fhe

Pro

145

Ala

His

Asp

Leu

Ala

50

Gly

Ile

Ile

Ile

Leu

130

hsp

Gly

Gly

110
254
PRT

Neisseria meningitidis

1ie

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

Val

Gly

Gly

Lys

Leu

20

Leu

Gly

Leu

val

Lys

100

ASn

Ser

Lys

Lys

Ile
180

5

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Ala

Asp

Arg

Tyr

val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr
185

Ala Asp
10

His Lys

Lys Asn

Gly Asn

Ser Arg
75

Thr Leu
S0

val Val

Ser Leu

His Thr

Lys Ala

155

Asp Phe
176

Pro Glu

11

Ile

Asp

Glu

Gly

Phe

Glu

Ala

Ile

Ala

140

Fhe

Ala

Gln

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

val
190

Gly

15

Leu

Lys

Leu

Ile

Glu

S5

Ile

Arg

Gln

ASp

Gln

175

Glu

Leu

Gln

Leu

ASn

Arg

80

Phe

Glu

Ser

Leu

Asp

ig0

Gly

Leu



Ala Ala Ala
195

Gly Asp Thr
210

Leu Phe Glvy
225

Ile Gly Glu

<210> 111
<211> 768
<212> DNA
<213

<400> 111
tgcggataca

ctaaccgcac
gtcaggaaaa
ggcgacagec
cgtcaaatcg
aaacaggacc
atcgacagec
gccttcaace
gatgctggcyg
atcgaacacc
gatgaaaaat
acttaccacc
aagatagggg
«210> 112
<211s 255
«212> PRT

<213>

<400 112

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Ser Glu

2158

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gcggaggcgy
cgctcgacca
acgagaaact
tcaatacggg
aagtggacgag
actcecgecgt
tgataaacca
aactgectga
gaaaactgac
tgaaaacacc
cacacgeegt
tcgeocetoet

aaaaggttca

Neisseria meningitidis

cagtgtegec
taaagacaaa
gaagctggceg
caaattigaag
gcagctrcatt
cgttgeecta
acgctectee
cggcaaagec
ctataccata
cgagcaaaat
cattttgyggce
cggcgaccgce

cgaaatcggce

Neisseria meningitidis

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ale
250

gccgacateg
agtttgcagt
gcacaaggtg
aacqacaagqg
accttggaga
cagattgaaa
cttgtcagcg
gagtatcacg
gatttcgeeg
gtcgagcttyg
gacacgegcet
gcccaagaaa

ategccggcea

His Ala Val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

gcgegyggget
ctttgacgcet
cggagaaaac
tcageceogelht
gcggagaglt
aaatcaacaa
gteegggegyg
gcaaagcatt
ccaaacaggg
cogeegeocga
acggcagega
tcgeecggete

aacagtag

Ile Leu

Leu Ala

val Lys
240

tgcecgatgea
ggatcagtcc
ttatggaaac
cgactttate
ccaaatatac
ccccgacaaa
agaarcatacc
cagctccgac
acacggcaaa
actcaaagca
agaaaaaggc

ggcaaccgtg

Cys Gly Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly

102

60

120

180

240

300

360

420

480

540

600

660

720

768

10



Leu

Gln

Leu

ABnN

65

Arg

Phe

Glu

ser

Leu

145

AsSp

Gly

Leu

Leu

Ala
225

Ala

Ser

Rla

50

Thr

Gln

Gln

Lys

Phe

130

Pro

Ala

His

Ala

Gly

210

Leu

Asp

Leu

35

Ala

Gly

Ile

Ile

Ile

115

Leu

Asp

Gly

Gly

Ala

195

Asp

Phe

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Asn

val

Gly

Gly

Lys

180

Ala

Thr

Gly

Leu

Leu

Gly

Leu

Val

85

Lys

Asn

Ser

Lys

Lys

165

Ile

Glu

Arg

Asp

Thr
Asp
Ala
Lys
70

Asp
Gln
Pro
Gly
Ala
150
Leu
Glu
Leu

TYY

AYg
230

Ala

Gln

Glu

S5

Asn

Gly

Asp

Asp

Leu

135

Glu

Thr

His

Lys

Gly

215

Ala

Pro

Ser

40

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

TYY

Leu

Ala

200

Ser

Gln

Leu

25

Val

Thx

Lys

Leu

Ser

105

ile

Gly

His

Thr

Lys

185

Asp

Glu

Glu

10

Asp

Arg

Tyr

val

Ile

90

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

Glu

Ile

His

Lys

Gly

Thr

Val

Ser

His

Lys

155

Asp

Pro

Lys

Lys

Ala
235

103

Lys

Asn

Asn

&0

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Asp

Glu

45

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Ala

Gln

His

205

Thr

Ser

!JYS

30

Lys

Asp

ABp

Ser

Leu

110

Asn

Phe

Ser

Ala

Asn

190

Ala

Tyr

Ala

15

Ser

Leu

Ser

Phe

Gly

Gln

Gln

Asn

Ser

Lys

175

Val

Val

His

Thr

Leu

Lys

Leu

Ile

BO

Glu

Ile

Arg

Gln

Asp

160

Gln

Glu

Ile

Leu

val
2490

[l



Lys Ile Gly Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 113
<211=> 765
<212> DNA
<213>

<400> 113
atgagceageg

accgcaccge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac
taccacctcg
ataggggaaa
<210> 114
<211> 254
<212> PRT
<213>

<400> 114

Met Ser Ser Gly Gly Gly Gly Val Ala

1

Ala Asp Ala Leu Thr Ala Pro Leu Asp
25

S8er Leu Thr Leu Asp Gln Ser Val Arg

35

245

gaggeggeag
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cegeogtogt
taaaccaacg
tgcetgacgy
aactgaccta
aaacacccga
acgcrogteat
coottbtcegg

aggttecacga

S

20

Neigseria meningitidis

tgtcgcegec
agacaaaagt
gctggeggea
attgaagaac
gctcattacc
tgcecctacag
ctcecttectt
caaagccgag
taccatagat
gcaaaatgte
tttgggecgac
cgacegegedo

aatcggcatc

Neisseria meningitidis

40

250

gacatcggceg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagcg
attgaaaaaa
gtcagceaglt
Latcacggea
ttecgecgoca
gagcitgecyg
acgcegetacy
caagaaatcq

gccggcaaac

ig

104

c€ggggcettge
tgacgctgga
agaaaactta
gcegetbega
gagagttcca
tcaacaacee
tgggcggaga
aagcattcag
aacagggaca
ccgeocgaact
gcagcgaaga
cecggetogyce

agtag

30

45

255

cgatgcacta
tcagtcecgtce
tggaaacggce
ctttatccgt
satatacaaa

cgacaaaakc

acataccgec

cteccgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Ala Asp Ile Gly Ala Gly Leu

15

His Lys Asp Lys Ser Leu Gln

Lys Asn Gilu lLys Leu Lys Leu

60

120

240

300

360

420

480

540

600

660

765



Ala Ala
50

Thr Gly
65

Gln Ile

Gln Gly

Lys Leu

Glu val

Gln Ile Tyr Lys

Lys Ile

Phe Leu
130

Pro Asp

145

Ala Gly

His Gly

Ala Ala

100

Asn Asn
115

val Ser

Gly Lys

Gly Lys

Lys 1le

180

Ala Glu
195

Gly Asp Thr Arg

210

Leu Phe
225

Ile Gly

<210>
<211>
<212>
<213>

Gly Asp

Glu Lys

115
765
DNA

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Val
245

Glu

Asn

70

Gly

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Ala

230

His

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

TYr

Leu

Ala

Ser

215

Gln

Glu

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Neisseria meningitidis

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ila

Thr

185

Glu

Glu

Ile

Gly

Gly

Ser

Thr

920

Val

Ser

His

Lys

Asp

170

Pro

LY S

Lys

Ala

ile
250

Asn

Arqg

75

Leu

Val

Leu

Thr

Ela

155

Phe

Glu

Ser

Gly

Gly

235

Ala

105

Gly

50

Phe

Glu

hla

Ile

Ala

140

Phe

Ala

Gln

His

Thr

220

Ser

Gly

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala

205

Tyr

Ala

Lys

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

190

Val

His

Thr

Gln

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Val

Asn

Arg

ao

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240

11>



<4Q0> 115
tgcagcagcg

accgcaccge
aggaaaaacg
gacagecctca
caaatcgaag
caggaccact
gacagcciga
ttcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac

taccaccicg

ataggggaaa

<210> 116
<211> 254
<212> PRT
«213>»

<400> 116
Cys Ser Ser
i

Ala Asp Ala

Ser Leu Thr

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

gaggegucygy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cegeegtegt
taaaccaacg
tgcctgacygg
aactgaccta
aaacacccga
acgccgteat
ceccitttegg

aggttcacga

tgtcgoocgec
agacaaaagt
gctggeggea
attgaagaac
gctcattacc
tgcectacag
ctceoreccte
caaagccgag
taccatagat
gcaaaatgtc
tttgggegac
cgacggegec

aatcggeatc

Neisseria meningitidis

Gly Gly Gly Gly val

S

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Vval

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

gacatcggeg
ttgcagtott
caaggtgeag
gacaaggtca
ttggagagcg
attgaaaaaa
gtéagcggtt
tatcacggea
tteogecgeca
gagettgceeg
acgecgctacyg
caagaaatcg

gcoggceaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
20

106

cggggctige
tgacgctgga
aaaaaactta
gcegettega
gagagttcca
tcaacaaccce
tgggcggaga
aagcattcag
aacagggaca
ccgocgaact
gcagcgaaga
cecggetegyge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagtceeghe
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgec
ctcecgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

Leu Gin

Lys Leu

L.eu Asn

lle Arg

80

Glu Phe
95

&0

120

1680

240

300

360

420

480

540

€00

660

765



Gln Ile Tyr Lys Gln Asp His Ser Ala val val Ala Leu Gln Ile Glu
100 105 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Sér Leu Ile Asn Gln Arg Ser
115 120 125

Phe Leu val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln Leu
130 135 140

Pro Asp Gly Lys Ala Glu Tyr His Gly Lys Rla Phe Ser Ser Asp Asp
145 15¢ 155 160

Ala Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly
165 170 175

His Gly Lys Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu
1890 185 150

Ala Ala Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala Vval Ile Leu
195 200 208

Gly Asp Thr Arg Tyr Gly Ser Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220

Leu Fhe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr val Lys
225 230 235 240

Ile Gly Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln-
245 250

<210> 117
<211> 768
<212> DNA

<213> MNeisseria meningitidis

<

tggg;atii; gcggaggedg cggtgtogec goccgacatcg geogcegagget tgocgatgca 60
Ctaacegcac cgotegacca taaagacaaa agittgcagh cttigacget ggatcagtec 120
gtcaggaaaa acgagaaact gaagctggcg gcacaaggtg cggaaaaaac ttatggaaac 180
ggcgacagcc tcaatacggg caaattgaag aacggacaagg tcagccgctt cgactttatc 249
cgtcaaatcg aagtggacgg gcagctcatt accitggaga geggagagtt ccaaatatac 300

107



aaacaggacc
atcgacagcc
gcctteaacc
gatgctggceg
atcgaacacc
gatgaaaaat
acttaccace

aagataggyyg

<210 118
<211> 255
<212 PRT
<2135

«40C> 118

actcecgeegt
tgataaacca
aactgecctga
gaaaactgac
tgaaaacacc
cacacgcegt
tcgeectttet

aaaaggttca

cgttgceccta
acgctcoctlc
cggcaaagec
ctataccata
c¢gagcaaaat
cattbtgggc
cggcgaccecge

cgaaatcggce

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Sex Leu
a5

Leu Ala Ala
50

Asn Thr Gly
&5

Arg Gln Ile

Phe Gln Ile

Glu Lys Iie
115

Ser Phe Leu

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Gln

85

Tyr Lys Gln Asp His

100

Asn Asn Pro Asp Lys

120

Val Ser Gly Leu Gly

cagattgaaa
cttgtcagcg
gagtatcacg
gatttegeog
gtcgagettyg
gacacgcgct
gcccaagaaa

atecgeocoggca

val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys val Ser
75

Leu Ile Thr
349

Ser Ala val
105

Ile Asp Ser

Gly Glu His

108

aaatcaacaa
gtttggocgg
graaagcatt
ccaaacaggg
ccgeegeega
acggcagcga
tecgeceggetc

aacagtag

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
&0

Arg Phe Asp

Leu Glu Ser

Val Ala Leu
110

Leu Ile Asn
125

Thr Ala Phe

cccogacaaa
agaacatacc
cagctecgac
acacggcaaa
actcaaagca
agaaaaaggc

ggcascegtg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

80

Gly Glu

95

Gln Ile

Gln Arg

Asn Gln

360

42Q

480

540

600

660

120

768



130

Leu Pro Asp
145

Asp Ala Gly

Gly His Gly

Leu Ala Ala
195

Leu Gly Asp
210

Ala Leu Phe
225

Lys Ile Gly

«<210> 119
<21l 765
<212> DNA
<213>

<400> 1183
atgagcaqcg

acegeaccge
aggaaaaacg
gacagcctca
caaatcgaag
caggaccacet
gacagcctaoa
ttcaaccaac
gctggcggaa

gaacacctga

135

Gly Lys Ala Glu Tyr
150

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

ARla Glu Leu Lys Ala

200

Thr Arg Tyr Gly Ser

215

Gly Asp Arg Ala Gin
230

Glu Lys Val His Giu

245

gaggcggeyy
tegaccataa
agaaactgaa
atacgggcaa
tggacgggcea
ccgecgtegt
taaaccaacg
tgcetgacgg
aactgaccra

aaacacccga

Neisseria meningitidis

tgregecegee
agacaaaagt
gctggeggea
attgaagaac
gctcattacc
tgcecctacag
ctccttcctt
caaagccgag
taccatagat

gcaaaatgtc

His Gly Lys
155

Thr lle Asp
170

Lys Thr Pro
185

Asp Glu Lys

Glu Glu bLys

Glu Ile Ala
235

Ile Gly 1le
250

gacatcagcyg
ttgcagtett
caaggtgegag
gacaaggtca
ttggagagcg
attgaaaaaa
gtcagcggtt
tatcacggca
ttcgeocgeca

gagectrgecyg

109

149

Ala Phe Ser

Phe Ala Ala

Glu Gln Asn
190

Ser His Ala
205

Gly Thr Tyr

220

Gly Ser Ala

Ala Gly Lys

c€ggggettqgc
tgacgctgga
aaaaaactta
gccgckbkcga
gagagttcca
tcaacaaccc
tgggeggaga
aagcattcag
aacagggaca

ccgoegaact

Ser Asp
160

Lys Gln
175

Val Glu

val Ile

His Leu

Thr Val
240

Gln
255

cgatgcacta
tcagtcegtce
tggaaacgge
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgec
ctcegacgat
cggcaaaatc

caaagcagat

60

120

180

249

300

360

480

540

600



gaaaaatcac acgcegtcat tttgggogac acgegctacg gcagcgaaga aaaaggcact

taccacctog cccttttocgg cgaccgegece caagaaatcg coggeobtcgge aaccgtgaag

ataggggaaa aggttcacga aateggcatc gccggcaaac agtag

«210>
<21l1>
<212>
<213

<400
Mat Ser

1

Ala Asp

Ser Leu

Ala Ala
50

Thr Gly
65

Gln Ile

Gln Ile

Lys Ile

Phe Leu
130

Pro Asp
145

Ala Gly

120
254
PRT

Neisseria meningitidis

126

Ser

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Gly Gly Gly
5

Leu Thr Ala
20

Leu Asp Gln
Gly Ala Glu

Leu Lys Asn
70

Val Asp Gly
B5

Lys Gln Asp
100

Asn Pro Asp
Ser Gly Leu

Lys &la Glu
150

Lys Leu Thr
165

Gly

Pro

Ser

Lys

55

Rsp

Gln

His

Lys

Gly

135

Tyr

Tyr

val

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

His

Thr

Ala

ASp

25

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

ile

Ala

10

His

Lys

Gly

Ser

Thr

kL

val

Ser

His

Lys

Asp
170

Asp

Lys

Asn

Asn

Arg

Leu

Val

Leu

Thr

Ala

155

Phe

110

Ile

hsp

Glu

Gly

60

Phe

Glu

Ala

Ile

Ala

140

Phe

Ala

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Gly

15

Leu

Lys

Leu

Ile

Glu

a5

Ile

Arg

Gln

Asp

Gln
175

Leu
Gln
Leu
Asn
Arg
80

#he
Glu
Ser
Leu
Asp

160

Gly

/13



His Gly Lys

Ala Ala Ala
195

Gly Asp Thr
210

Leu Fhe Gly
225

Ile Gly Glu

<210> 121
<211> 765
«212> DNA
213>

<400> 121
tgcagcagcg

acecgeoaccge
aggaaaaacqg
gacagcctca
caaatcgaag
caggaccact
gacagcctbga
ttcaaccaac
gctggcggaa
gaacacctga
gaaaaatcac
taccaccteg
ataggggaaa
«210> 122

«211> 254
<212> PRT

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Ser Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gaggceggegyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cegeegtegt
Laaaccaacg
tgcctgacgg
aactgaccta
aaacacccga
acgcegtcat
cecocttttegg

aggttcacga

Neisseria meningitidis

tgtcgeegcee
agacaaaagt
gctggeggea
attgaagaac
gcteattacce
tgcectacag
ctegttectt
caaagcegag
taccatagat
gcaaaatgte
Ettgggcgac
cgacegegeo

aatcggeatc

Thr Pro Glu
1B5

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Tle Rla
250

gacatcggcg
ttgcagtctt
caaggtgegg
gacaaggtca
ttggagagcg
attgaaaaaa
gtcagecggtt
tatcacggca
ttegeegeca
gagctbgeceg
acgegcetacg
caagaaalcyg

gccggoaaac

111

Gln Asn val
190

His Ala val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggcrrge
tgacgctgga
azdaaaactta
geecgetbtega
gagagttcca
tcaacaaccc
tgggeggaga
aagcattcag
aacagggaca
ccgccgaactk
gcagcgaaga
ceggetogge

agrag

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

cgatgcacta
tcagtcogre
tggaaacggce
ctttatccgt
aatatacaaa
cgacaaaatc
acatacecgcc
ctcegacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

60

180

240

300

360

420

480

540

6040

660

720

765

(9



<213>

<4 00>
Cys Ser Ser Gly Gly Gly Gly val

1

Ala

Ser

aAla

Thr

65

Gln

Gln

Lys

Fhe

Pro

145

Ala

His

Ala

Gly

Asp

Leu

Ala

&0

Gly

Ile

Ile

Ile

Leu

130

Asp

Gly

Gly

Ala

Bsap
210

122

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Lys

Ala

195

Thr

Leu’

20

Leu

Gly

Leu

val

Lys

1400

Asn

Ser

Lys

Lys

Ile

180

Glu

Arg

S

Thr

Asp

Ala

Lys

Asp

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

159

Thr

His

Lys

Gly

Pro

Ser

Lys

55

ASD

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Ser
215

Neisseria meningitidis

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

Ala

10

His

Lys

Gly

Ser

Thr

90

val

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Asp

Lys

Asn

Asn

Arg

15

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

112

Ile

Asp

Glu

Gly

G0

Phe

Glu

Ala

Ile

Ala

140

Fhe

Ala

Gin

His

Thr
220

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Rla

Asn

Ala

205

Tyr

Ala

Ser

30

Leu

Ser

fhe

Gly

Gln

119

Gln

Ser

Lys

Val

190

Val

His

Gly

15

Leu

Lys

Leu

Ile

Glu

95

ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Leu

Gln

Leu

hAsn

Arg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala



Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Rla Thr Val Lys
230

225

Ile Gly Glu Lys val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 123
<211> 768
<212> DNA
<213>

<400> 123
tgcggatcca

ctaaccgcac
gtcaggaaaa
ggcgacagcoc
cgtcaaatcg
aaacaggace
atcgacagece
gcctteaacc
gatgctggeg
atcgaacacc
gatgaaaaat

acttaccacc

aagatagggg

<210> 124
<21l> 28§

<212» PRT
Neisseria meningitidis

<213>

<400> 124

245

gcggaggeygg
cgetcgacca
acgagaaact
tcaatacggg
aagtggacgg
actcecgeoegt
tgataaacca
aactgcctga
gaaaactgac
tgaaaacacc
cacagcgceegt
tcgocectttt

aaaaggttca

Neisseria meningitidis

cggbgtcgec
taaagacaaa
gaagctggeg
caaattgaag
gcagectcatt
cgttgcecta
acgeteocttco
cggcaaagcee
ctataccata
cgagcaaaat
cattttggge
cggcegaccgao

cgaaatcggce

235

250

gcegacatcg
agtttgcagt
gcacaaggqtg
aacgacaagg
accriggaga
cagatigaaa
cttgtecagcg
gagtatcacg
gatttcgeoeg
gtcgagettg
gacacgegcet
gcccaagaaa

atcgeoggea

gcgeggggcet
ctttgacgct
cggaaaaaac
tcageceogebt
gcggagagtt
aaabcaacaa
gtttgggcgg
gcaaagcath
ccaaacaggg
ccgecgeega
acggcagcga
tcgeecggete

aacagtag

2490

tgccgatgca
ggatcagtce
ttatggaaac
cgactttatc
CCaaatatac
ccccgacaaa
agaacatacc
cagctccgac
acacggcaaa
actcaaagca
agaaaaaggc

ggcaaccgtg

Cys Gly Ser Ser Gly Gly Gly Gly Val Ala ala Asp Ile Gly Ala Gly

1

5

1c

15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu

20

25

113

ao

60

120

180

240

300

360

420

4B0

540

600

660

720

76E

44



Gln Ser

Leu Ala
50

Asn Thr
65

Arg Gln

Phe Gln

Glu Lys

Ser Phe
13¢

Leu Pro
145

Asp Ala

Gly His

Leu Rla

Leu Gly

210

Ala Leu
225

Lys Ile

<210>

Leu

35

Ala

Gly

Ile

Ile

Ile

115

Leu

Asp

Gly

Gly

Ala

185

Asp

Phe

Gly

125

Thr

Gln

Lys

Glu

Tyr

100

Asn

val

Gly

Gly

Lys

180

Ala

Thr

Gly

Glu

Leu

Gly

Leu

Val

85

Lys

Asn

Ser

Lys

Lys

165

ile

Glu

Arg

Asp

Lys
245

Asp

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Tyr

Arg

230

Val

Gln

Glu

55

Asn

Gly

Asp

Asp

Leu

135

Glu

Thr

His

Lys

Gly

215

Ala

His

Ser

40

Lys

AsSp

Gln

His

Lys

120

Gly

Tyr

Leu

Ala

200

Ser

Gln

Glu

Val

Thr

Lys

Leu

Ser

105

Ile

Gly

His

Thr

Lys

185

Asp

Glu

Glu

ile

Arg

Tyr

val

Ile

20

Ala

Asp

Glu

Ile

170

Thr

Glu

Glu

Iile

Gly
250

Lys

Gly

Ser

75

Thr

Val

Ser

His

Lys

155

Asp

Pro

Lys

Lys

Ala

2353

Ile

114

hsn

Asn
60

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ala

Glu

45

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Ala

Gln

His

205

Thr

Ser

Gly

Lys

Asp

Asp

Ser

Leu

110

Asn

Phe

Ser

Ala

Asn

190

Ala

Tyr

Ala

Lys

Leu

Ser

Phe

Gly

295

Gln

Gln

Asn

Ser

Lys

175

Val

Val

His

Thr

Gln
255

Lys

Leu

Ile

80

Glu

Ile

Arg

Gln

Asp

160

Gln

Glu

Ile

Leu

Val
240

jev



<211> 765
<212> DNA
<213>

<400> 125
atgagcagceyg

accgcaccege
aggaaaaacg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggasa
gaacacctga
gaaaaatcac
taccacctcg
ataggggaaa
<210> 126
<211> 254
<212> PRT
<213>
<400> 126

Met Ser Ser

1

&la Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

gaqgeggcgg
tegaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgecgtegt
taaaccaacg
tgcectgacgg
aactgaccta
aaacacccga
acgccgteat
ccerettegg

aggttecacga

Neisseria meningitidis

tgtcgecegec
agacaaaagt
gctggeggea
attgaagaac
gctcattacce
tgccctacag
ctectkectt
caaagccgag
taccatagat
gcaaaatgtc
tttgggegac
cgaccgegec

aatcggratc

Neisseria meningitidis

Gly Gly Gly Gly Vval

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

gacateggeog
ttgcagtett
caaggtgcgg
gacaaggtca
ttggagagcg
atﬁgaaaaaa
gtcageggte
tatcacggca
Lccgeogeca
gagctigecg
acgcgetacyg
caagaaatcyg

gccggeaaac

Ala Ala Asp

10

Asp His Lys

25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

75

115

cggggcttgce
tgacgctgga
aaaaaactta
gcegettega
gagagttcca
tcaacaaccc
tgggcggaga
aagcattcag
agcagggaca
ccgoccgaact
gcagcgaaga
ceggeteoggce

agtag

Ile Gly Ala

hsp Lys Ser

30

Glu Lys Leu

45

Gly Asp Ser

60

Fhe Asp Phe

cgatgcacta
tcagtccgtc
tggaaacggce
Ctttatcegt
aatatacaaa
cgacaaaatc
acataccgee
ctccgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

15

Leu G1ln

Lys Leu

L.eu Asn

Ile Arg

EC

120

180

240

300

160

420

4B0C

540

600

660

720

785

2



Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe
85 90 85

Gln Ile Tyr Lys Gln Asp His Ser Ala val Vval Ala Leu Gln Ile Glu
160 105 110

Lys ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 120 1258

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phé Asn Gln Leu
130 135 140

Pro Asp Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 15¢ 155 160

hla Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly
165 170 175

His Gly Lys Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu
180 185 180

Ala Ala Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala val Ile Leu
195 200 205

Gly Asp Thr Arg Tyr Gly Ser Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220

Leu Phe Gly Asp Arg Ala Gln Gliu Jle Ala Gly Ser Ala Thr val Lys
225 230 235 240

Ile Gly Glu Lys val His Glu Ile Gly Ile Ala Gly Lys Gln

245 250
<210 127
<211> 7865
«212> DNA

<213> Neisseria meningitidis

<400 127

tgcageageg gaggeggegg tgtcgecgoe gacateggeg cggggottge cgatgoacta 60
accgcaccge tcgaccataa agacaaaagt ttgcagtctt tgacgctgga tcagtceogte 120
aggaaaaacg agaaacltgaa gctggeggea caaggtgcdg aaaaaactta tggaaacgge 180

116



gacagectca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac

taccaccteg

ataggggaaa

<210> 128
211> 254
<212 PRT
<213>

«<400> 128

atacgggcaa
tggacgggcea
cegeegteogt
taaaccaacg
tgcectgacgg
aactgaccta
aaacacccga
acgcegteat
ccetbettegg

aggttcacga

attgaageac
gctecattacc
tgcecctacag
ctectieoett
caaagccgag
taccatagat
gcaaaatgtce
Lttgggcgac
cgaccgcgcece

aatcggcatc

Meisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly val

1

Ala Asp Ala

Ser Leu Thr
s

Ala Ala Gln
S0

Thr Gly Lys

65

Gln Tle Glu

Gln Ile Tyr

Lys Ile Asn

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

B5

Lys Gln Asp His Ser

100

Asn Pro Asp Lys Ile

gacaaggtca
ttggagagceyg
attgaaaaaa
gtcagcggtt
tatcacggca
ttegeeogeoea
gagcttgeceg
acgcgctacg
caagaaateg

gccggeaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
g0

Ala Val val
105

Asp Ser Leu

117

gccgcttoga
gagagttcca
tcaacaaccec
tgggeggaga
aagcattcag
aacagggaca
ccgeegaact
gcagcgaaga
ccggctéggc

agtag

Ile Gly Ala

Asp Lys Ser
a0

Glu Lys Leu
45

Gly Asp Ser
Phe Asp FPhe
Glu Ser Gly
Ala Leu Gln

1120

Ile Asn Gln

ctttatccat
aatataczaaa
cgacaaaatc
acataccgcece
cteegacgat
cggcaaaatc
caaagcagat
aaaaggecact

aaccgtgaag

Gly Leu

Leu Gln

Lys Leu

Leu Asn

Ile Arg

84Q

Glu Phe
95 ’

Ile Glu

AYg Ser

240

3o0

360

420

480

540

600

660

765

12§



115

Phe Leu Val

120

Ser Gly Leu Gly Gly

130 135
Prc Asp Gly Lys Ala Glu Tyr His
145 is0
Ala Gly Gly Lys Leu Thr Tyr Thr
165
His Gly Lys Ile Glu His Leu Lys
180
Ala Ala Ala Glu Leu Lys Ala hsp
195 200
Gly Asp Thr Arg Tyr Gly Ser Glu
210 215
Leu Phe Gly Asp Arg Ala Gln Glu
225 230
Ile Gly Glu Lys Val His Glu Ile
245
<210> 129
<211> 768
«212> DNA
<213> NMNeisseria meningitidis
<4 00> 129
tgcggatcca gcggaggegg cggogtegee
ctaaccgeac cgetcgacca taaagacaaa
gtcaggaaaa acgagaaact gaagctggcg
ggcgacagcce tcaatacggg caaattgaag
cgtcaaatcg aagtggacgyg gcagctcatt
aaacaggacc actccgecgt cgthgoecta
atcgacagce tgataaacca acgctectte
gecttcaace aactgcciga cggcaaagcc

Glu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Prc Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gcegacatcg
agtttgcagt
gcacaaggtyg
aacgacaagg
accttyggaga
cagattgaaa
cttgteageg

gagtatcacg

118

125

Ala Phe Asn

140

Phe Ser Ser

Ala Ala Lys

Gln Asn Val
190

His Ala Val
205

Thr Tyr His

220

Ser Ala Thr

Gly Lys Gln

gcgeggggcet
ctttgacgct
cggaaaaaac
tcagccgett
gcggagagtt
aaatcaacaa
gLttgggegg

gcaaagcatt

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

tgccgatgea
ggatcagtcc
ttatggaaac
cgactttatc
ccaaatabac
ccccgacaaa
agaacatacc

cagcteegac

80

120

180

240

100

360

420

4GB0



gatgctggceg
atcgaacacce
gatgaaaaat

acttaccacc

aagatagggg

gaaaactgac
tgaaaacacc
cacacgccgt
tcgeoectitt

aaaaggttca

ctataccata
cgagcaaaat
cattttgggc
cggcgaccgc

cgaaatcagce

<210> 130
<21l> 255
<212» PRT
«213> Neisseria meningitidis

«400> 130
Cys Gly Ser Ser Gly Gly Gly Gly
i &

Leu Ala Asp Ala Leu Thr Ala Pro
20

Gln Ser Leu Thr Leu Asp Gln Ser
35 40

Leu Ala Ala Gln Gly Ala Giu Lys
50 55

Asn Thr Gly Lys Leu Lys Asn Asp
65 70

Arg Gln Ile Glu val Asp Gly Gln
BS

Phe Gln Ile Tyr Lys Gin Asp His
100

Giu Lys Ile Asn Asn Pro Asp Lys
115 120

Ser Phe Leu Vval Ser Gly Leu Gly
136 135

Leu Pro Asp Gly Lys aAla Glu Tyr
145 150

gatttegeoceg
gtcgagettg
gacacqcgct
gocccaagaasa

atcgeeoggea

Val Ala Ala
10

Leu Rsp His

Val Arg Lys

Thr Tyr Gly

Lys val Ser
75

Leu Ile Thr
90

Ser Ala Vail

145

Ile Asp Ser

Gly Glu His

His Gly Lys
155

119

ccaaacaggg
cecgeegecga
acggcagcga
tcgeceggetce

dacagtag

Asp

Lys

ASn

Asn

50

ATg

Leu

Val

Leu

Thr

140

Ala

Ile

Asp

Glu

45

Gly

Phe

Glu

Ala

Ile

i2s

Ala

Phe

Gly

Lys

30

Lys

Asp

Asp

Ser

Leu

110

AsSn

Phe

Ser

acacggcaaa
actcaaagcea
agaaaaaggc

ggcaaccgtyg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile
80

Gly Glu

S5

Gln Ile

Gln Arg

Asy: Gln

Ser Asp
160

540

6500

660

720

768

pﬁf



Asp Ala Gly

Gly His Gly

Leu Ala Ala
1925

Leu Gly Asp
2i0

Ala Leu Phe
225

Lys Ile Gly

<210> 131
<211> 765
<212> DNA
<212>

<400> 131
atgagcagcg

accgcaccge
aggaaazacg
gacagcctca
caaatcgaag
caggaccact
gacagcetga
ttcaaccaac
getggeggaa
gaacacctga
gaaaaatcac

taccaccteyg

ataggggaaa

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Ser

215

Gly Asp Arg Ala Gln
230

Glu Lys Vval His Glu

245

gaggeggegyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeceghegt
taaaccaacyg
tgcctgacyyg
aactgaccta
amacacccga
acgccgteat
ccctttbegg

aggttcacga

Neisseria meningitidis

tgtcgcegec
agacaaaagt
gcetggeggea
attgaagaac
gctcattace
tgccctacag
ctecoticett
caaagccegag
ﬁaccatagat
gcaaaatgte
tttgggegac
cgacecgcgcee

aatecggecatce

Thr Ile Asp
170

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile ala

235

Ile Gly Ile
250

gacatcggog
ttgcagtett
caaggtgedgg
gacaaggtca
ttggagageg
attgaaaaaa
gtcagcggtt
tatcacggcea
ttegecgeca
gagcttgceg
acgecgctacg
caagaaatcg

gccggcaaac

120

Phe Ala Ala

Glu Gln Asn
150

Ser His Ala
205

Gly Thr Tyr
220

Gly Ser Ala

Ala Gly Lys

c€ggggcttgce
tgacgctgga
aaaaaactta
gccgeitega
gagagttcca
tcaacaaccg
tgggceggaga
aagcatteag
aacagggaca
ceogocgaact
gcagcgaaga
ccggetegge

agtag

Lys Gln
175

Val Glu
val Ile
His Leu

Thy val
240Q

Gln
258

cgatgcacta
tcagteegic
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgce
ctccgacgat
cggeaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

&0

129

iB0

2490

300

360

420

480

540

600

660

720

765



<210> 132

<211> 254
<212> PRT
<213>

<400> 132
Met Ser Ser Gly
]

Ala Asp Ala Leu
20

Ser Leu Thr Leu
35

Ala Ala Gln Gly
50

Thr Gly Lys Leu
65

Gln Ile Glu val

Gln Ile Tyr Lys
100

Lys Ile Asn Asn
115

Phe Leu Val Ser
130

Pro Asp Gly Lys
145

Ala Gly Gly Lys

His Gly Lys Ile
180

Ala Ala Ala Glu
155

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Gly

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Pra

Ser

Lys

S5

AsD

Glin

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Neisseria meningitidis

Val

Leu

Val

40

Thr

Lys

Leu

Ser

lie

120

Gly

His

Thr

Lys

Asp
200

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

ASp

Glu

Gly

Ile

Thr

185

Glu

Ala

10

His

Lys

Gly

Ser

Thr

S0

Val

Ser

His

Lys

Asp

170

Pro

Lys

Asp

Lys

Asn

Asn

Arg

Leu

Val

Leu

Thr

RAla

155

Phe

Glu

Ser

121

Ile

Asp

Glu

Gly

Phe

Glu

Ala

Ile

Ala

140

Phe

Ala

Gln

His

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala
205

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

val

190

Val

Gly

15

Leu

Lys

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Gln

Leu

Asn

Arg

a0

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

129



Gly Asp Thr Arg Tyr Gly Ser Glu Glu Lys Gly

210

Leu Phe Gly Asp Arg Ala Gln

225

Ile Gly Glu Lys Val His Glu

<210> 133
<211> 765
<212> DNA
<213>

<400> 133
tgcagcagcg

accgeaccgce
aggaaaaacg
gacagccrcea
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac
taccaccteg

ataggggaaa

<210> 134
<21l> 254
<212> PRT
<213

<400> 134

215

230

245

g9agg9cggcyy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgceocgtegt
taaaccaacg
tgcctgacgg
aactgaccta
aaacacccga
acgccgtcat
ccecttttogg

aggttcacga

Neisseria meningitidis

tgtecgeeogee
agacaaaagt
gctggcggea
attgaagaac
gctcattacc
tgccctacag
cteccttcete
caaagccgag
taccatagat
gcaaaatgtc
tttgggcgac
cgaccgogec

aatcggcate

Neisseria meningitidis

Glu Ile Ala Gly

235

Ile Gly Ile Ala

250

gacatcggecg
ttgcagrett
caaggtgcgg
gacaaggtca
ttggagagey
attgaazaaa
gtcagcggte
tatcacggca
ttegeocgeca
gagctLgoeg
acgcgcracg
caagaaatcg

gceggeaaac

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

caggggcrtge
tgacgctgga
aaaaaactta
gccgettega
gagagttcca
tcaacaacce
tgggcggaga
aagcattcay
aacagggaca
cegecgaact
gcagcgaaga
ccggetegge

agraa

Leu Ala

Val Lys
240

cgatgcacta
tcagtcecgte
tggaaacggc
ctttatccogt
aatatacaaa
cgacaaaatc
acataccgee
ctecegacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Cys Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly ala Gly Leu

1

5

10

122

15

50

120

180

240

300

360

600

660

720

765



Ala

Ser

Ala

Thr

&5

Gln

Gln

Lys

Phe

Pro

145

Ala

His

Ala

Gly

Leu

225

Ile

Asp

Leu

ala

50

Gly

Ile

Ile

Leu

130

Asp

Gly

Gly

Ala

Asp

210

Phe

Gly

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Lys

Ala

195

Thr

Gly

Glu

Leu
20

Leu
Gly
Leu
Val
Lys
100
Asn
Ser
Lys
Lys
Ile
180
Glu
Arg

Asp

Lys

Thr

Asp

Ala

Lys

Asp

8BS

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Val

Ala

Gln

Glu

Asn

70

Gly

Asp

Leu

Glu

15¢

Thr

His

Lys

Gly

Ala

230

His

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Ser

21s

Gln

Glu

Leu

val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ile

Asp

25

Rrg

Tyxr

Val

Ile

Ala

105

ASpP

Glu

Gly

ile

Thr

185

Glu

Glu

Ile

Gly

His

Lys

Gly

Ser

Thr

90

Val

Ser

His

Lys

Asp

1740

Lys

Lys

Ala

lle

Lys

Asn

AsSD

Arg

75

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

235

Ala

123

AsSp

Glu

Gly

60

Phe

Glu

Ala

1lle

Ala

140

Phe

Ala

Gln

His

Thr

220

Ser

Gly

Lys

Lys

45

Asp

hRsp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala
205

Tyx

Ala

Lys

Ser

30

Leu

Ser

Phe

Gly

Gin

110

Gln

Asn

Ser

Lys

Val

190

Val

His

Thr

Gln

Leu

Lys

Leuw

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

val

Gln

Leu

Asn

Arg

Phe

Glu

Ser

Leu

Asp

164

Gly

Leu

Leu

Ala

Lys
240



<210> 135
<211> 768
<212 DHNA
<213>

<400> 135
tgcggatcca

ctaaccgeac
gtcaggaaaa
ggcgacagcce
cgtcaaatcyg
aaacaggace
atcgacagcc
gcctkcaacc
gatgeiggcy
atcgaacace
gatgaaaaat

acttaccacc

aagatagggg

«210> 136
<211> 255
<212 PRT
<2135

<400> 136

245

gcggaggcgg
cgectecgacca
acgagaaact
tcaatacggg
aagtggacgg
actccgeegt
tgataaacca
aactgectga
gaasaactgac
tgaaaacacc
cacacgcegt
tcgecectette

aaaaggttca

Neisseria meningitidis

cggtgtcgee
Laaagacaaa
gaagctggeg
camattgaag
gcagctcatt
cgttgeccta
acgctecttc
cggcaaagcc
ctataccata
cgagcaaaat
cattttgggc
cggcgacegeo

cgaaatceggce

Neisseria meningitidis

250

geegacateg
agtccgecagt
gcacaaggtg
aacgacaagg
accttggaga
cagattgaaa
cttgteageg
gagtatcacg
gatttcgeeyg
gtecgagettyg
gacacgcgct
gcccaagaaa

atcgeccggea

Cys Gly Ser Ser Gly Gly Gly Gly Val Ala Ala

1

5

Leu Ala Asp Ala Leu Thr Ala Pro

20

Gln Ser Leu Thr Leu Asp Gln Ser

35

410

Leu Ala Ala Gin Gly Ala Glu Lys

30

55

10

Leu Asp His

Val Arg Lys

Thr Tyr Gly

124

gegeggggcet
ctttgacget
cggaaaaaac
tcagccgett
gecggagagrt
aaatcaacaa
gtitgggcgg
gcaaagcatt
ccaaacaggg
ccgeggecga
acggcagega
tcgeoeggetc

aacaqtaa

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys

Asn Gly Asp
60

tgcecgatgea
ggatcagtec
ttatggaaac
cgacttratce
ccaaatatac
ccccgacaaa
agaacatacc
cagcteccgac
acacggcaaa
actcaaagca
agaaaaaggce

ggcaaccgtag

Ala Gly

Ser Leu

Leu Lys

Ser Leu

&0

120

180

240

300

360

420

480

&G0

660

720

768

[32



asn Thr
65

Arg Gln

Phe Gln

Glu Lys

Ser Phe
130

Leu Pro
145

Asp Ala

Gly His

Leu Ala

Leu Gly
210

Ala Leu
225

Lys Ile

<210>
<21l>
<212>
<213>

<400>

atgagcagcg gaggcggegg tgtcgocger gacatcggeg cggggettge cgatgeacta

Gly

Iie

Ile

Ile

115

Leu

Asp

Gly

Gly

Ala

195

Asp

Phe

Gly

137
765
DNA

Lys

Glu

Tyr

10¢C

Asn

Val

Gly

Gly

Lys

180

Ala

Thr

Gly

Glu

Leu

Val

BS

Lys

Asn

Ser

Lys

Lys

165

Ile

Glu

Axg

Asp

Lys
245

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Tyr

Arg

230

Val

Asn

Gly

Asp

ASp

Leu

135

Glu

-Thr

His

Lys

Gly

215

Ala

His

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala

200

Ser

Gln

Glu

Neisseria meningitidis

137

Lys

Leu

Ser

105

lie

Gly

His

Thr

Lys

185

Asp

Glu

Glu

Ile

val

Ile

90

Ala

Asp

Glu

Gly

Ile

17¢

Thr

Glu

Glu

Gly
250

Ser

75

Thr

Val

Sexr

His

Lys

155

Asp

Pro

Lys

Lys

Ala

215

Ile

125

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ala

Phe

Glu

Ala

Ile

125

Ala

Phe

Ala

Gln

His

205

Thr

Ser

Gly

Asp

Ser

Leu

110

Asn

Phe

Ser

Ala

Asn

150

Ala

Tyr

Ala

Lys

Phe

Gly

95

Gln

Gln

ASn

Ser

Lys
175

Val

Val

His

Thr

Gln
255

Ile

B8O

Glu

Iie

Arg

Gln

Asp

160

Gln

Glu

Ile

Leu

Val
240

(33



accgcaccgc
aggaaaaacyg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac

taccaccteg

ataggggaaa

«210> 138
<211> 254
<212> PRT
<213>
<400> 138

Met Ser Ser
1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gin Ile Glu

Gln Ile Tyr

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgecogtegt
tazaaccaacq
tgcctgacag
aactgaccta
aaacaccaga
acgcecgbceat
cceotbbttegg

aggttcacga

agacaaaagt
gctggeggea
attgaagaac
gctcattace
tgccctacag
ctccttectkt
caaagccgag
taccatagat
gcaaaatgte
tttgggcgac
cgaccgcgece

aatcggcatc

Neisseria meningitidis

Gly Gly Gly Gly val

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

val Asp Gly Gln Leu

Bs

Lys Gln Asp His Ser

ttgeagtcett
caaggtgeqy
gacaaggtca
ttggagagceyg
atrgaaaaaa
gtcageggtt
tatcacggca
ttcgeegeca
gagcftgccg
acgecgeracg
caagaaatcg

gccggcaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

vVal Ser Arg
75

Ile Thr Leu
30

ala val val

126

tgacgetgga
aaaaaactta
gcegettega
gagagttcca
tcaacaaccce
tgggcggaga
aagcattcag
aacagggaca
ccgceogaact
gcagcgaaga
ceggetogge

agtaa

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser

60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln

tcagtecgte
tggaaacggo
ctttacccgt
aatatacaaé
cgacaaaatc
acataccgcce
ctccgacgat
cggcaaaate
caaagcadat
aaaaggeact

aaccgtgaag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Axg
BO

Glu Phe
a5

Ile Glu

120

180

240

3oQ

360

480

540

600

660

720

765

/1 3Y



Lys Ile Asn
115

Phe Leu val
130

Pro Asp Gly
145

Ala Gly Gly

His Gly Lys

Ala Ala Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Ile Gly Glu

<210> 139
<211> 765
<212> DNA
<213>

<400> 13%
tgcagcageg

accgeaccgce
agyaaaaacyg
gacagectta
caaatcgaag

caggaccact

100

Asn Pro Asp Lys

Ser Gly Leu Gly

135

Lys Ala Glu Tyr
150

Lys Leu Thr Tyr

165

Ile Glu His Leu

180

Glu Leu Lys Ala

Arg Tyr Gly Ser

215

Asp Arg Ala Gln
230

Lys Val His Glu

245

gaggcggegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca

ccgecegtegt

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Tle

Neisseria meningitidis

105

Asp
Glu
Gly
lle
Thr
185
Glu
Glu

Ile

Gly

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Ala

Ile
250

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

235

Ala

Ile

Ala

140

Phe

Ala

Gln

His

Thr

220

Ser

Gly

Asn

125

Phe

Ser

Ala

Asn

Ala

205

Tyr

Ala

Lys

110

Gln

Asn

Ser

Lys

Val

190

Val

His

Thr

Gln

tgtcgecyec
agacaaaagt
gctggcggea
attgaagaac
gctcattacc

tgcecctacag

gacatcggcey
ttgecagtctt
caaggtycyg
gacaaggtca
ttggagagceg

attgaaaaaa

127

cggggcttge
tgacgctgga
asaaaactta
gccgtttega
gagagttcca

tcaacaaccc

Arg Ser

Gln Leu

Asp Asp
160

Gln Gly’
175

Glu Leu

Ile Leu

Leu Ala

val Lys
240

cgatgcacta
tcagtccgtc

tggaaacgge

ctttatcegt

aatatacaaa.

cgacaaaatc

60

12¢

18¢

240

300

360



gacagcctga
ttcaaccaac
gctggcggaa
gaacacttga
gaaaaatcac
taccacctey
ataggggaaa
<210> 140
<211l> 254
<212> PRT

<213>

<400> 140

taaaccaacg
cgceceagegyg
aacktgaccta
aaacaceccga
acgcegtceat
ccettttegg

aggttcacga

ctececttectt
caaagecgag
taccatagat
gcaaaatgtc
tEtgggcgac
cgaccgegee

aatcggcatc

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly val

1

Ala Asp Ala

Ser Leu Thr

35

5

Leu Thr Ala

20

Pro Leu

Leu Asp Gln Ser Val

40

gtecageggtt
tatcacggca
ttcgeocaccea
gagcttgeeg
acgegctaceg
¢caagaaatcg

gceggceaaac

Ala Ala Asp

i0

Asp His Lys

25

Arg Lys Asn

tgggtggaga
aagcattcag
aacagggaca
ccgccgaact
gcagcgaaga
ccggcetegge

agtag

Ile Gly Ala

Asp Lys Ser

30

Glu Lys Leu
45

acataccgcce
ctccocgacgat
cggcaaaatc
caaagcagat
a2aaaggcact

aaccgtgaag

Gly Leu
i5

Leuw Gln

Lys Leu

Ala Ala
50

Thr Gly
£5

Gln ile
Gln Ile
Ile

Lys

Phe Leu
130

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Leu

val

Lys

100

Asn

Ser

Ala

Lys

Asp

Gln

Pro

Gly

Glu

ABN

70

Gly

Asp

Asp

Leu

Lys

55

Asp

Gln

His

Lys

Gly
135

Thr

Lys

Leu

Ser

Ile

120

Gly

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ser

Thr

90

val

Ser

His

Asn

Arg

75

Leu

Val

Leu

Thr

128

Gly

60

Phe

Glu

Ala

Ile

Ala
140

Asp

AsSp

Ser

Leu

Asn

125

Fhe

Ser

Phe

Gly

Gln

110

Gln

Asn

Leu

Ile

Glu
95

Ile

Arg

i
Gln

Arg

80

Phe

Glu

Ser

Leu

420

480

540

600

660

720

765

r6



aagaragggg aaaaggttca cgaaategge atcgoroggea aacagrag

<210> 142

<211> 255

<212> PRT

<213>

<d400> 142

Cys Gly Ser
1

Leu Ala Asp

Gln Ser Leu
35

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln Ile

Glu Lys Ile
115

Ser Phe Leu
130

Leu Pro Ser
145

Asp Ala Gly

Gly His Gly

Ser

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Asn

val

Gly

Gly

Lys
18¢

Gly

5

Leu

Leu

Gly

Leu

Val

85

Asn

Ser

Lys

Lys

165

Ile

Gly

Thr

Asp

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Gly

Ala

Gln

Glu

55

Asn

Gly

Asp

Leu

135

Glu

Thr

His

Neisseria meningitidis

Gly

Pro

Ser

‘4Q

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

vVal

Leu

25

Val

Thr

Lys

Leu

Ser

105

Ile

Gly

His

Thr

Lys
185

Ala

10

Arg

Tyr

val

Ile

50

Ala

Asp

Glu

Gly

Ile

170

Thr

Ala

His

Lys

Gly

Ser

75

Thrx

Val

Sar

His

Lys

155

Asp

130

hAsp

Lys

Asn

Asn

60

Arg

Leau

Val

Leu

Thr

140

Ala

Phe

Glu

Ile

Asp

Glu

45

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Ala

Gln

Gly

Lys

30

Lys

Asp

Asp

Ser

Leu

110

Asn

Phe

Ser

Thr

Asn
150

Ala
1S

Ser
Leu
Ser
Phe
G%y
Gln
Gln
Asn
Ser
Lys

175

Val

Gly

Leu

Lys

Leu

Ile

80

Glu

Ile

Arg

Gln

AsSp

160

Gln

Glu



Leu Ala Aia
195

Leu Gly Asp

210

Alz Leu Phe

225

Lys Ile Gly

<210> 143
«<211l> 765
<212> DNA
<213>

<400> 143
atgagcagcg

accgcacege
aggaaaaacyg
gacagcelta
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gcrggeggaa
gaacacttga
gaaaaatcac

taccaccteog

ataggggaaa

<210> 144
<211> 254
<212 PRT
<213

<400> 144

Ala Glu Leu Lys Ala Asp Glu Lys

200

Thr Arg Tyr Gly Ser Glu Glu Lys

215

Gly Asp Arg Ala Gln Glu Ile Ala
230

Glu Lys Val

245

gaggeggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
cegeeghegt
taaaccaacg
tgcecagegy
aactgaccta
aaacacccga
acgcegteat
cecetbttegyg

aqgttecacga

Neisseria meningitidis

tgtcgeegec
agacaazagt
gctggeggcea
attgaagaac
gectcattace
tgccctacag
ceccttecte
caaagccgag
taccatagat
gcaaaatgtc
tttgggegac
cgaccgogec

aatcggcatc

Neisseria meningitidis

235

His Glu Ile Gly Ile

250

gacatcggeg
ttgcagtett
caaggtgeey
gacaaggtca
ttggagagcg
attgaaaaaa
gtcagoggit
taktcacggca
ttcgecaccea
gagcttgceg
acgcgctacg
caagdaaatcg

gcecggcaaac

13]

Ser His ala Vval lie

205

Gly Thr Tyr His Leu

220

Gly Ser Ala Thr val

2440

Ala Gly Lys Gln

cggggettge
tgacgctgga
aadaaactta
gecegtttega
gagagttcca
tcaacaaccc
tgggtggaga
aagcattcag
aacagggaca
cegecgaact
gcagcgaaga
ccggetogge

agt ag

258

cqgatgcacta
tcagteegtc
tggaaacggce
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgcc
ctccgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

60

120

180

300

360

420

540

600

660

765

133



Met

Ala

Ser

Ala

Thr

65

Gln

Gln

Lys

Phe

Pro

145

Ala

His

ala

Gly

Leu

Ser

ASp

Leu

Ala

50

Gly

Ile

Ile

lle

Leu

130

Ser

Gly

Gly

Ala

Asp

210

Phe

Ser

Ala

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Gly

Lys

Ala

185

Thr

Gly

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asn

Ser

Lys

Lys

Ile

180

Glu

Arg

Asp

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

Gly

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Ala

Gly

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

TyT

Leu

Ala

Ser

215

Gln

Val

Leu

Val

40

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ala

ASD

25

Arg

Tyr

Val

Tle

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

1le

Ala

10

His

Lys

Gly

Ser

Thr

a0

Val

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Ala

Asp

Lys

Asn

Asn

Arg

75

Leu

val

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

132

Ile

AsSp

Glu

Gly

Phe

Glu

Ala

Ile

Ala

140

Phe

Ala

Gln

His

Thr

2290

Ser

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Thr

Asn

Ala

2058

Tyr

Ala

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

val

1%0

Val

Hig

Thr

Gly

15

Leu

Lys

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Val

Leu

Gln

Leu

Asn

Arg

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys

139



225

Ile Gly Glu Lys Val His Glu Ile Gly Tle Ala Gly Lys Gln

c210> 145
<211> 765
<212> DNA
<213>

«400> 145
tgcagcageg

accgcaccgce
aégaaaaacg
gacagcctta
caaatcgaag
caggaccact
gacagcctga
Ltcaaccaac
gctggcggaa
gaacacttga
gaaaaatcac

taccaccteg

ataggggaaa

<210> 146
211> 254
¢212> PRT

230

245

gaggcggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgeegtegt
taaaccaacy
tgcccagcgyg
aactgaccta
aaacacccga
acgccgtrat
ceettbtegg

aggttcacga

Neisseria meningitidis

tgtcgecgece
agacaaaagt
gctggeggca
attgaagaac
gctcattacc
tgcecctacag
ctccttectt
caaagcegag
taccatagat
gcaaaatgtc
trtgggegac
egaccgcgcc

aatcggeate

<213> Neisseria meningitidis

<400> 146

235

250

gacatcggcg cggggctige
ttgcagtecit tgacgetgga
caaggtgcgg aaaaaactta
gacaaggtca gccgtttega
ttggagagcg gagagtitcea
attgaaaaaa tcaacaaccce
grcagcggtt tgggtggaga
tatcaéggca aagcattcaqg
tLegecacca aacagggaca
gagcttgecy ccgeogaact
acgcgctacyg gcagcegaaga
caagaaatcg cecggetcgge

gccggeaaac agtag

24490

cgatgcacta
tcagtccgtc
tggaaacggce
ctttatcegt
zatatacaaa
cgacaaaatc
acataccgece
cteocgacgak
cggraaaatc
caaagcagat
aaaaggcactk

aaccgtgaag

Cys Ser Ser Gly Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu

1

S

10

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln

20

25 30

Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu

35

40

45

133

60

120

180

240

300

360

420

480

540

600

660

720

765

|90



Ala Ala
50

Thr Gly
65

Gin Ile

Gln Ile

Lys 1le

Phe Leu
130

Pro Ser
145

Ala Gly

His Gly

Ala Ala

Gly Asp
210

Leu Phe
225

Ile Gly

<210>
<«211>
<212>
<213>

Gln

Lys

Glu

Tyr

Asn

115

Vail

Gly

Gly

Lys

Ala

195

Thr

Gly

Glu

147
768
DNA

Gly

Leu

val

Lys

100

Asn

Ser

Lys

Lys

Iie

180

Glu

Arg

Asp

Lys

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Tyr

Arg

val
245

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Lys

Gly

Ala

230

His

Lys

55

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Ser

215

Gln

Glu

Thr

Lys

Leu

Ser

1lle

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ile

Neisseria meningitidis

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

Ile

Gly

Gly

Ser

Thr

S0

val

Ser

His

Lys

Asp

170

Pro

Lys

Lys

Ala

Ile
250

Asn

Arg

75

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

Serxr

Gly

Gly

238

Ala

134

Gly Asp Ser

Fhe

Glu

Ala

Ile

Ala

140

Phe

Ala

Gln

His

Thr

220

Ser

Gly

Asp

Ser

Leu

Asn

125

Phe

Ser

Thr

Asn

Rla

205

Tyr

Ala

Lys

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

190

Val

His

Thr

Gln

Leu

Ile

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Val

Asn

Arg

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240

[y



2400> 147
tgcggatcca

ctaaccgcac
gtcaggaaaa
ggcgacagcec
cgtcaaatcg
aaacaggacce
atcgacagcc
gccttcaace
gatgctggcg
atcgaacact
gatgaaaaat

acttaccacc

aagataggag

<210> 148
<211> 255
<212> PRT
<213>

<400> 148

gcggagygceygyg
cgctcogacca
acgagaaact
ttaatacggg
aagtggacqayg
actccgeegt
tgataaacca
aactgcccag
gaaaactgac
tgaaaacaccg
cacacgeege
tcgcectett

aaaaggttca

cggtgtegec
taaagacaaa
gaagctggey
caaattgaag
gcagctcatt
cgttgececta
acgctectte
cggcaaagcc
ctataccata
cgagcaaaat
cattttggge
cggcgaccge

cgaaatcgge

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
a5

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

S5

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Gln

a5

gccgacatcyg
agtttgcagt
gcacaaggtg
aacgacaagqg
acckiggaga
cagattgaaa
cttgtcageg
gagtatcacg
gatttcgcca
gtcgagettg
gacacgeget
gcccaagaaa

atcgocgges

Val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu Tle Thr
90

135

gcgegggget
ctttgacgct
cggaaaaaac
Ccagecgttt
gcggagaget
aaatcaacaa
gtttgggtgg
gcaaagcatt
ccaaacaggg
ccgeegecyga
acggcagega
tcgccggete

aacagrag

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Leu Glu Ser

tgcecgatgca
ggatcagtce
ttatggaaac
cgactttate
tcaaatatac
ccccgacaaa
agaacatacce
cagetccgac
acacggcaaa
actcaaagca
agaadaaggc

ggcaaccgtyg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

B0

Gly Glu
95

3¢

120

180

240

300

360

120

480

540

600

660

720

768

1Y%



Phe Gln Ile

Glu Lys lie
115

Ser Phe Leu
130

Leu Pro Ser
145

Asp Ala Gly

Gly His Gly

Leu Ala Ala
195

Leu Gly Asp
210

Ala Leu Phe
225

Lys Ile Gly
<210> 1489
<211> 765
<212> DNA

«<213> Neis

<400> 148
atgagcagcg

acegcaccge
aggaaaaacg
gacagcctta

caaatcgaag

Tyr Lys Gln Asp His
100

Asn Asn Pro Asp Lys
120

Val Ser Gly Leu Gly
135

Gly Lys Bla Glu Tyr
150

Gly Lys Leu Thr Tyr
165

Lys Ile Glu His Leu
180

Ala Glu Leu Lvs Ala
200

Thr Arg Tyr Gly Ser
215

Gly Asp Arg Ala Gln
230

Glu Lys val His Glu
245

seria meningitidis

gaggcggegyg tgtcgoegee
tcgaccataa agacaaaagt
agaaactgaa gctggcggca
atacgggcaa attgaagaac

tggacgggca getcattace

Ser

105

Ile

Gly

His

Thr

Lys

185

Asp

Glu

Giu

Ile

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

Glu

Ile

Gly
250

Val

Ser

His

Lys

155

Asp

Pro

Lys

Lys

Ala

235

ile

gacatcggcg

ttgecagtcett

caaggtgcyy

gacaaggtca

ttggagagcg

136

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ala

Ala

Ile

125

Ala

Phe

Ala

Gln

His

205

Thr

Ser

Gly

Leu

110

Asn

Phe

Ser

Thr

Asn

190

Ala

Tyr

Ala

Lys

cggggcttge

tgacgctgga

aaaaaactta

gccgtttega

gagagtteca

Gln Ile

Gin Arg

Asn Gln

Ser Asp
160

Lys Gln
178

val Glu

vVal Ile

His Leu

Thr val
240

Gln
255

cgatgcacta
tcagtcecgte
tggaaacggc
ctttatcegt

aatatacaaa

60

120

180

240

309



caggaccact
gacagectga
ttcaaccaac
getggeggaa
gaacacttga
gaaaaatcac

taccacctcg

ataggggaaa

<210 150
<211> 254
<212> PRT
<213>
«<400> 150

Met Ser Ser
1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gin Ile Glu

Gln Ile Tyr

Lys Ile Asn
1158

ccgeoecgteogt
taaaccaacqg
tgcecagegy
aactgaccta
aaacacccga
acgcogheat
ccetttiegg

aggttcacga

tgccctacag
ctcecttcott
caaagccgag
taccatagat
gcaaaatgtc
tttgggcgac
cgaccgegec

aatcggeato

Neisseria meningitidis

Gly Gly Gly Gly val

Leu Thr ala Pro Leu

20

Leu Asp GIin Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn
70

Val Asp Gly
85

Lys Gln Asp
100

Asn Pro Asp

Asp

Gln

His

Lys

Lys

Leu

Ser

Ile
120

attgaaaaaa
gtcagcggtt
tatcacggea
tLCcgecacea
gagcbtgecg
acgegctacg
caagaaatcg

gccggceaaac

Ala Aala Asp

10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala val val
105

Asp Ser Leu

137

tcaacaacce
tgggtggaga
aagcattecag
aacagggaca
ccgeegaact
gcagcgaaga
ccggetogge

agtag

Ile Gly Aala

hsp Lys Ser

30

Glu Lys Leu

45

Gly Asp Ser

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Tle Asn Gln
125

cgacaaaatg
acatacegee
ctcecgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu
15

Leu Gln

Lvs Leu

Leu Asn

ile Arg

80

Glu Phe
55

Ile Glu

Arg Ser

360

420

4890

5440

800

660

720

765

1Y



Prhe bLeu Val
130

Pro Ser Gly
145

Ala Gly Gly

His Gly Lys

Ala Ala Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

ile Gly Glu

<210» 151
«21l> 76%
<212> DNA
<213>

<400> 151
Lgcagcageg

accgcaccgce
aggaaaaacg
gacagectta
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggecggaa

gaacacttga

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

165

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Ser Glu

215

Asp Arg Ala Gln Glu
230

Lvs Val His Glu Ile

245

gaggcgycyyg
tcgaccataa
agaaactgaa
atacgggcaa
Lggacgggca
cegecgtegt
taaaccaacg
tgcccagogg
aactgaccta

dadcacccga

Neisseria meningitidis

tgtcgecgece
agacaaaagt
gctggoggea
attgaagaac
gctcattace
tgccctacag
ctccbtoctt
caaagccgag
taccatagat

gcaaaatgte

Glu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gacatcggey
ttgcagtett
caaggtgegg
gacaaggtca
trggagageyg
attgaaaaaa
gtcagcggtt
tatcacggca

ttcgeocacca

gagettgccg

138

Ala Phe Asn
140

Phe Ser Ser

Ala Thr Lys

Gln Asn Val
150

His Ala val
208

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggctige
tgacgctgga
aaaaaactta
gcecgtttcga
gagagttecca
tcaacaacce
tgggtggaga
aagcattcag
aacagggaca

ccgccgaact

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

cgatgcacta
tcagtecegte
tggaaacggce
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgece
ctcegacgat
cggcaaaatce

caaagcagat

60

120

180

240

300

360

420

480

540

600

19



gaaaaatcac acgccgtcat trtgggcgac acgogotacg gcagcgaaga aaaaggcact 660

taccaccteg cecctbtttcgg cgacegocgee caagasatcg ccggetogge aaccgtigaag 720
ataggggaaa aggttcacga aat¢ggcabc gccagoaaac agtag 765
<210> 152
<211> 254
«212> PRT

<213> HNeisseria meningitidis

<400> 152
Cys Ser Ser Gly Gly Gly Gly Vval Ala 2la psp Il=s Gly Ala Gly Leu
1 5 10 15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln
20 25 30

Ser Leu Thr Leu Asp Gln Sexr Val Arg Lys Asn Glu Lys Leu Lys Leu
35 40 45

Ala Ala G1ln Gly Ala Glu Lys Thr Tyr Gly Asn Gly Asp Ser Leu Asn
50 55 60

Thr Gly Lys Leu Lys Asn Asp Lys val Ser ARrg Phe Asp Phe Ile Arg
65 70 75 a0

Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe
B85 50 95

Gln Ile Tyr Lys Gln Asp His Ser Ala Val val Ala Leu Gln Ile Glu
190 105 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 126 125

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe hAsn Gln Leu
130 135 140

Pro Ser Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 160

Ala Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Thr Lys Gln Gly
165 170 175

139

6



His Gly Lys

Ala Ala Rla
19%

Gly Asp Thr
210

Leu Phe Gly
225

Ile Gly Glu

<210> 153
<21i> 768
<212> DNA
<213

<400> 153
tgcggateca

ctaaccgcac
gtcaggaaaa
ggcgacagcec
cgtcaaatcg
aaacaggacc
atcgacagec
gcctkbcaacce
gatgctggeg
atcgaacact
gatgaaaaat

acttaccacc

aagatagggg

<210> 154
¢21l> 288§
<212> PRT

Ile Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Ser Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gcagaggcgyg
cgctcgacca
acgagaaact
ttaatacggg
aagtggacgg
actccgocgt
tgataaacca
aactgcccag
gaaaactgac
tgaaaacacc
cacacgccgt
Legecotttt

aaaaggttea

Neisseria meningitidis

cggtgtcgec
taaagacaaa
gaagctggceg
caaattgaag
gcagctcatt
cgttgeecta
acgeteette
cggcaaagec
ctataccata
cgagcaaaat
cattttgggce
¢ggegacegc

cgaaatcggc

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
2590

gccgacatcg
agtttgcagt
gcacaaggtg
aacgacaagg
accttggaga
cagattgaaa
cttgtcageg
gagtatcacg
gatttegeea
gtcgagcttg
gacacgcgcet
gcccaagaaa

atcgeoggea

140

Gln Asn Val Glu Leu
130

His Ala val Ile Leu

205

Thr Tyr His

220

Leu Ala

Ser Ala Thr val Lys

Gly Lys Gln

gcgegggget
ctttgacgct
cggaaaaaac
reagccogott
gcggagagtt
amatcaacaa
gtttgggtgg
gcaaagcatt
ccaaacaggy
ccgcogeega
acggcagega
tcgecggetc

aacagtag

240

tgccgatgca
ggatcagtcc
ttatggaaac
cgactttatce
ccaaatatac
ccccgacaaa
agaacatacc
cagctccgac
acacggcaaa
actcaaagca
agazaaaggce

ggcaaccglbyg

60

120

180

21Q

300

540

600

660

720

768

17



<213>

<400>
Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu

Gln

Leu

Asn

65

Arg

Phe

Glu

Ser

Leu

145

AsSp

Gily

Leu

Leu

Ala

Ser

Ala

50

Thr

Gln

Gln

Lys

bhe

130

Pro

Ala

His

Ala

Gly
210

154

Asp

Leu

35

Ala

Gly

Ile

Ile

Ile

115

Leu

Ser

Gly

Gly

Ala

135

ASp

Ala

20

Thy

Gln

Lys

Glu

Tyr

100

Asn

Val

Gly

Gly

Lys

180

Ala

Thr

5

Leu

Leu

Gly

L.eu

Lys

hzn

Ser

Lys

Lys

165

ile

Glu

Arg

Thr

Asp

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

180

Leu

Glu

Leu

Tyr

Ala

Gln

Glu

55

Asn

Gly

Asp

Leu

135

Glu

Thr

His

Lys

Gly
215

Neisseria meningitidis

PYo

Ser

40

Lys

ASD

Gin

His

LYS

120

Gly

Tyr

Tyr

Leu

Ala

200

Ser

val

Leu

25

Val

Thr

Lvs

Leu

Ser

105

Ile

Gly

His

Thr

Lys

185

Asp

Glu

hla

10

Asp

Arg

Ty

ASp

Glu

Gly

ile

170

Thr

Glu

Glu

Ala

His

Lys

Gly

Ser

75

Thx

val

Ser

His

Lys

155

Pro

Lys

Lys

141

ASp

Lys

Asn

Asn

Arg

Leu

val

Thr

1490

Ala

Phe

Glu

Ser

Gly
220

Ile

Asp

Glu

45

Gly

Phe

Glu

Ala

Ile

125

Ala

Phe

Ala

Gln

His

205

Thr

Gly

Lys

10

Lys

Asp

AsSp

Ser

Leu

110

Asn

Phe

Ser

Thr

asn

190

Ala

Tyr

Ala

15

Ser

Leu

Ser

Phe

Gly

85

Gln

Gln

Asn

Ser

Lys

175

val

val

His

Gly

Leu

Lys

Leu

Ile

80

Glu

ile

Arg

Gln

Asp

160

Gln

Glu

1le

Leu

RE



Ala Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr Val
230

225

235

240

Lys Ile Gly Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln

<210> 155
«211> 765
<212> DNA
<213>

<400> 155
atgagcageg

accgcacege
aggaaaaacg
gacagcctta
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggcggaa
gaacacttga
gaaaaatcac

taccaccteg

ataggggaaa

<210> 156
<211> 254
«212> PRT
<213>

<400> 156

245

gaggcggcgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegboge
taaaccaacg
tgcecagegg
aactgaccta
aaacacccga
acgccgtcat
ceccttttegg

aggttcacga

Neisseria meningitidis

tgtecgecgec
agacaaaagt
gctggeggea
attgaagaac
gctcattacc
tgcccracag
ctooLtoght
caaagcecgag
taccatagat
gcaaaatgtc
tttgggcgac
cgaccgegec

aatcggeatc

Neisseria meningitidis

250

gacatrggeg
ttgcagtctt
caaggtgegg
gacaaggtca
ttggagageg
atitgaaaaaa
gtcagcggtl
tatcacggca
ttcgececacca
gagcttgceg
acgcgotacg
caagaaatcg

gceggeaaac

cggggertge
tgacgcrgga
aaaaaactta
gccgrteega
gagagrtcca
tcaacaacce
tgggtggaga
aagcattcag
aacagggaca
ccgccgaact
gcagcgaaga
ccggetegge

agtag

255

cgatgcacta
tcagtcecgtc
tggaaacggc
ctttatccgt
aatatacaaa
cgacaaaatc
acataccgec
ctcecgacgat
cggcaaaate
caaagcagat
daaaggcact

aagcgtgaag

Met Ser Ser Gly Gly Gly Gly val Ala Ale Asp Ile Gly Ala Gly Leu

1

5

10

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln

20

25

142

30

60

120

180

300

360

420

480

540

600

660

720

765



Ser
Ala
Thr
65

Gln
Gln
Lys
Phe
Pro
145
Ala
His
Ala
Gly
Leu

225

Ile

Leu

Ala

By

Gly

Ile

Ile

Ile

Leu

130

Ser

Gly

Gly

Ala

Asp

210

Phe

Gly

Thr

35

Gln

Lys

Glu

Tyr

Asn

115

val

Gly

Giy

Lys

hla

195

Thr

Gly

Glu

Leu

Gly

Leu

Val

Lys

100

Asn

Ser

Lys

Lys

Ile

180

Glu

Arg

ASp

Lys

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leun

165

Glu

Leu

Tyr

Arg

Val
245

Gln

Glu

Asn

70

Gly

ASp

Asp

Leu

Glu

156

Thr

His

Lys

Gily

Ala

23

His

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Ser

215

Gln

Glu

Val

40

Thr

Lys

Leu

Sexr

Ile

120

Gly

His

Thr

Lys

Asp

200

Glu

Glu

Ile

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

Ile

Thr

185

Glu

Glu

Ile

Gly

Lys

Gly

Ser

Thr

S0

val

Ser

His

Lys

Asp

170

Lys

Lys

Ala

Ile
250

Asn

Asn

Arg

75

Leu

vail

Leu

Thr

Ala

155

Phe

Glu

Ser

Gly

Gly

235

Ala

143

Glu

Gly

Phe

Glu

Ala

ile

Ala

140

Phe

Ala

Gln

His

Thr

220

Ser

Gly

Lys

a5

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Thr

Asn

Ala

205

Tyr

Ala

Lys

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Yal

190

val

His

Thr

Gln

Lys

Leu

Ile

Ile

Arg

Gln

Asp

Gln

175

Glu

Ile

Leu

Val

Leu

Asn

Arg

8o

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

Ala

Lys
240



<210> 157
<211l> 765
<212> DNA
<213>

<400> 157
tgcagcagcg

accggeaccge
aggaaaaacyg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac

taccaccteg

ataggggaaa

<210>» 158
<211 253
<212> PRT
<2135
<400> 158

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
5Q

Thr Gly Lys
65

gaggeggcgyg
tcgactataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtegt
taaaccaacg
tgceceggegg
aactgaccta
aaacacccga
acgccgtcat
ccctttbcgg

aggttcacga

Neisseria meningitidis

tgtegeegee
agacaaaagt
gctggeggca
attgaagaac
gctcattacc
tgcecectatag
ctcertecte
caaagccgaqg
taccatagat
gcaaaatgtc
tttgggcgac
cgaccgeget

aatcgacatc

Neisseria meningitidis

Cys Ser Sexr Gly Gly Gly Gly val
5

Leu Thr Ala Proc Leu

20

Leu Asp Gln Ser val

10

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys
70

gacatcggeg
ttgecagtect
caaggtgegg
gacaaggica
tLrggagagcy
attgaaaaaa
gtcagcggre
tatcacggca
ttecgecgeca
gaqactigeeg
acgecgcetacy
caagaaatcg

gceggeaaac

Ala Ala Asp
10

Asp Tyr Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

144

cggggerge
Lgacgctgga
aaazaaactta
gcegetteoga
gagagtLcca
tcaacaacce
tgggtggaga
aagcattcag
aacagggaca
ccgccgaact
gragcgaaga
ccggoteggce

agtag

Ile Gly Ala

Asp Lys Ser

30

Glu Lys Leu
45

Gly Asp Ser

60

Phe Asp Phe

cgatgcacta
tcagtcegtce
tggaaacggc
ctttaceceget
aatbatacaaa
cgacaaaatc
acataccgcc

ctcegacgat

tggcaaaatc

caaagcagat
aaagaggcact

aacecgtgaag

Gly Leu

1s

Leu Gln

Lys Leu

Leu Asn

Ile Arg
80

60

120

240

300

360

420

480

540

600

660

720

765



Gln Ile

Gln Ile

Ile Asn

Leu Val
120

Gly Gly
145

Gly Gly

Gly Lys

Ala Ala

Asp Thr
210

Phe Gly
225

Gly Glu

<210
<«211>
<Z212>
<Z213>

<400

Glu

Tyr

Asn

115

Ser

Lys

Lys

Ile

Glu

195

Arg

Asp

Lys

159
768
DNA

Val

Lys

100

Pra

Gly

Ala

Leu

Glu

180

Leu

Tyr

Arg

Val

Asp

Gln

Asp

Leu

Glu

Thr

165

His

Lys

Gly

Ala

His
245

Gly

Asp

Lys

Tyr

150

Tyr

Leu

Ala

Ser

Gln

230

Glu

Gln

His

Ile

Gly

135

His

Thr

Lys

AsD

Glu

215

Glu

Leu

Ser

Asp

120

Glu

Gly

ile

Thr

Glu

200

Glu

Ille

Gly

Neisseria meningitidis

159

Ile

Ala

105

Ser

His

Lys

Asp

Pro

185

Lys

Lys

Ala

Ile

val

Leu

Thr

Ala

Phe

170

Glu

Ser

Gly

Gly

Ala
250

Leu

Val

Ala

Phe

155

Ala

Gln

His

Thr

Ser

235

Gly

tgcggatooa geggagyegyg cygtgtegee gecgacakbcg

ctaaccgcac cgctcgacta tasagacaaa agtttgcagt

gtcaggaaaa acgagaaact gaagetggcg gcacaagatg

145

Glu

Ala

Asn

Phe

140

Ser

Ala

Asn

Ala

Tyr

220

Ala

Lys

gcgcggggot tgccgatgea
ctttgacget ggatcagtce

cggaaaaaac ttatggaaac

Ser

Leu

Gln

125

Asn

Ser

Lys

val

Val

205

His

Thr

Gln

Gly

Ile

110

Arg

Gln

Asp

Gln

Glu

190

Ile

Leu

Val

Glu

a5

Glu

Ser

Leu

AsSp

Gly

175

Leu

Leu

Ala

Lys

Phe

Lys

Phe

Pro

Ala

160

His

Ala

Gly

Leu

Ile
240

<2



ggegacagcec
cgtcaaatcg
aaacaggacc
atcgacagecc
geettcaace
gatgetggeg
atcgaacacc
gatgaaaaat

acttacrace

aagatagggg

<210> 160
<211> 254
«212> PRT
<213

<400> 160

tcaatacyggyg
aagtggacgg
actcogooegt
tgataaacca
aactgcccgyg
gaaaactgac
tgaaaacace
cacacgccgt
tcgococtttt

aaaadgdgttca

caaattgaag
gcagctceatt
cgttgeccta
acgecteetee
cggcaaagcece
ctataccata
cgagcaaaat
cattttggac
cggcgacoge

¢gaaatcgge

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
35

Leu Ala Ala
50

Asn Thr Gly

65

Arg Gln Ile

Phe Gln Ile

Lys Ile Asn

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

Lys Leu Lys Asn Asp
70

55

Glu Val Asp Gly Gln

83

Tyr Lys Gln Asp His

100

Asn Pro Asp Lys Ile

aacgacaagg
accttggaga
tagattgaaa
cttgicageg
gagtatcacg
gatttecgeeg
gtcgagettg
gacacgcgeot
gctcaagaaa

atcgcegaca

val Ala Ala
10

Leu Asp Tyr
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu Ile Thr
90

Ser Ala val
105

Asp Ser Leu

146

tcagecgett
gcggagagtt
aaatcaacaa
gtttgggtyy
gcaaagcatt
ccaaacaggyg
cegecgecga
acggragega
tcgececggete

aacagtag

Asp 1le Gly

Lys Asp Lys

30

Asn Glu Lys

45

Asn Gly Asp

60

Arg Phe Asp

Leu Glu Ser

Val Ala Leu

11¢

Ile Asn Gln

cgactttatc
ccaaatatac
ccceogacaaa
agaacatacc
cagctcegac
acacggcaaa
actcaaagca
agaaaaaggc

ggcaaccgtqg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

8¢

Gly Glu
95

Tle Glu

Arg Ser

240

3oo

360

420

4B0

549

600

660

720

768

1S3



115

Phe Leu Val
130

Pro Gly Gly
145

Ala Gly Gly

His Gly Lys

Ala Ala Ala
195

Gly Asp Thr
210

Leu Phe Gly
225

Ile Gly Glu

«210> 161l
<211> 765
«212> DNA
<213>

<400> 161
atgagcagcg

accgcacegce
aggaaaaacg
gacagcceca
caaatcgaag
caggaccact
gacagcctga

ttcaaccadac

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

165

1le Glu His Leu Lys

180

Glu Leu Lys Ala Asp

200

Arg Tyr Gly Ser Glu

215

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gaggeggegg
tcgactataa
agaaactgaa
atacgggcaa
tggacgggca
ccgoegtogt
taaaccaacg

tgceeggegg

Neisseria meningitidis

tgtecgeoccgec
agacaaaagt
gcrggeggca
attgaagaac
gckcattacce
tgccctatag
ctccttectt

caaagccgag

Glu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Ala
250

gacatcggeg
ttgragtctn
caaggtgcgg
gacaaggtca
ttggagagcg
attgazaaaa
gtcagcggit

tatcacggca

147

125

Ala Phe Asn
r14Q

Phe Ser Ser

Ala Ala Lys

Gln Asn val
190

His Ala Val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggggettge
tgacgergga
aaaaaactta
gcegettoga
gagagttcca
tcaacaacce
tgggtggaga

aagcattcag

Gln Leu

Asp Asp
160

Gin Gly
175

Glu Leu

Ile Leu

Leu Ala

Val Lys
240

cgatgcacta
tcagkcegtc
tggaaacggc
ctttatccgt
aatatacaaa
cgacaaaatce
acatagcgce

ctccgacgat

60

120

18¢

249

3oc

360

420

480

1$Y



gctggcggaa
gaacacctyga
gaaaaatcac

taccacctcyg

ataggggaaa

<210> 162
<211> 253
<212> PRT
<213>
<400> 162
Met Ser Ser
1

Ala Asp Ala

Ser Leu Thr
a8

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

Ile Asn Asn
115

Leu Val Ser
130

Gly Gly Lys
145

aactgaccta
aaacaccecga
acgecgtcat
cccttttegyg

aggttcacga

taccatagat
gcaaaatgtce
tttgggegac
cgaccgeget

aatcggcatc

Neisseria meningitidis

Gly Gly Gly Gly val

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gin Leu

85

Lys Gln Asp His Ser

100

Pro Asp Lys Ile Asp

120

Gly Leu Gly Gly Glu

135

Ala Glu Tyr His Gly
15¢

Ltcgeecgeea
gagcettgeoeyg
acgecgctacg
caagagzatcg

gcoggeaaac

Ala Ala Asp
10

Asp Tyr Lys

Arg Lys Asn

Tyr Gly Asn

val Ser Arg
75

Ile Thr Leu
S0

Ala val val

105

Ser Leu Ile

His Thr Ala

Lys RAla Phe
155

148

aacagggaca
ccgcecgaact
gcagcgaaga
ccggerogyge

agtag

lle Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Leu Ile
110

Asn Gln Arg
125

Phe Asn Gln
140

Ser Ser Asp

cggcaaaate
caaagcagat
aaaaggcact

zaccgtgaag

Gly Leu

Leu Gln

Lys Leu

Leu Agn

Ile Arg

80

Glu Phe

55

Glu Lys

Ser Phe

Leu Pro

Asp Ala
160

540

&0¢Q

660

720

765

(ss



Gly Gly Lys

Gly Lys Ile

Ala ala Glu
195

Asp Thr Arg
210

Phe Gly asp
225

Gly Glu Lys

<210> 163
<211> 768
<2125 DNA
<213>

<400> 163
tgcagcageg

accgcaccge
aggaaaaacg
gacagoectca
Caaatcgaag
caggaccact
gacagceotga
ttcaaccaac
getggeggaa
gaacacctga
gaaaaatcac

taccaccteg

ataggggaaa

Leu Thr Tyr Thr Ile

165

Glu His Leu Lys Thr

180

Leu Lys Ala Asp Glu

200

Tyr Gly Ser Glu Glu

215

Arg Ala Glrn Glu Tle
230

Val His Glu ile Gly

245

geggcegcgg
tcgaccataa
agaaactgaa
atacygggcaa
tggacgggea
ccgecgtege
taaaccgacg
tgectgacygg
aactgaccta
daacaccega
acgcecgteat
cecttttcgy

aggttcacga

Neisseria meningitidis

tgtcgeegec
agacaaaaqt
gctggeggea
attgaagaac
gctcattacce
tgccctacag
cteectteoctt
Caaagecgag
taccatagat
gcaaaatgte
tttgggegac
cgaccgcgec

aatcggcate

Asp Phe Ala
170

Fro Glu Gln
185

Lys Ser His

Lys Gly Thr

Ala Gly Ser
235

Ile ala cly
250

gacatcggceg
ttgcagrete
caaggtgeygyg
gacaaggtca
ttggagageg
attgaaaaaa
gtcagcggte
tatcacggea
ttcgcegeea
gagcttgecg
acgcgctacg
caagaaatcg

gccggcaaac

149

Ala Lys Gln

Asn Val Gilu
190

Ala val Ile
205

Tyr His Leu
22¢

Ala Thr Vval

Lys Gln

cggggctrge
tgacgctgga
aaaaaactta
gcecgettega
gagagttcca
tcaacaacce
tgggeggaga
aagcattcag
aacagggaca
ccgcoccgaact
gcaqcgaaga
ccggcteggco

agtag

Gly His
175

Leu Ala

Leu Gly

Ala Leun

Lys Ile
2490

cgatgcacta
tcagtoegtce
tggaaacgge
cLttatccgt
aatatacaaa
ctgacaaaatc
acataccgee
cteccgacgat
cggcaaaatc
caaagcagat
aasaggcact

aaccgtgaag

60

120

180

240

3¢0

360

420

480

540

600

660

720

765



<210s
€211
<212>
<213>

<400>
Cys Ser
1

Ala Asp

Ser Leu

Ala Ala
50

Thr Gly
65

Gln Ile

Gln Ile

Lys Ile

Phe Leu

130

Pro Asp

145

Ala Gly

His Gly

Ala Ala

164
254
PRT

Neisseria meningitidis

164
Ser

Ala

Thr

35

Gln

Lys

Glu

Tyr

ABN

115

Val

Gly

Gly

Lys

Ala
185

Gly Gly Giy

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asn

Ser

Lys

Lys

Ile

1890

Glu

5

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Ala

Gln

Glu

Asn

70

Gly

Asp

Asp

Leu

Glu

130

Thr

His

Lys

Gly

Pro

Ser

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Val

Leu

Val

a0

Thr

Lys

Leu

Ser

Ile

120

Gly

His

Thr

Lys

Asp
200

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

ile

Thr

i8S

Glu

Ala
10

Lys

Gly

Ser

Thr

390

Val

Ser

His

Lys

Asp

170

Pro

Asp

Lys

Asn

Asn

Arg

75

Leu

Thx

Ala

155

Phe

Glu

Ser

150

Ile

Asp

Glu

Gly

50

Phe

Glu

Ala

Ile

Ala

140

Phe

hla

Gln

His

Gly

Lys

Lys

45

Asp

Asp

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala
205

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

1i0

Arg

Asn

Ser

Lys

Val

190

val

Gly

13

Leu

Lys

Leu

Glu
25

Ile

Arg

Gln

Asp

Gln

175

Glu

Leu

Gin

Leu

Asn

Arg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu

Leu

r$3



Gly Asp Thr Arg Tyr Gly Ser

210

Leu Phe Gly Asp Arg Ala gln

225

Ile Gly Glu Lys Val His Gly

<210> 1865
<211> 768
<212> DNA
«213=>

<400> 165
tgcggatcca

Ctaaccgcac
gtcaggaaaa
ggcgacagece
cgtcaaatcg
daacaggacce
atcgacagcec
gccttcaaec
gatgctogeg
atcgaacace
gatgaaaaat
acttaccacc

aagatagggg

<210> 1686
<211> 285
<212> PRT
<2135

215

230

245

9¢ggaggegg
cgctcgacca
acgagaaact
tcaatacggg
aagtggacgg
actccgeegt
Lgataaaceg
aactgcetga
gaaaactgac
Lgaaazcacc
cacacgcegt
tcgeoceetete

&aaaggrica

Neisseria meningitidisg

cggtgtegec
taaagacaaa
gaagctggCQ
caaattgaagq
gcagcteatte
cgtibgeceta
acgctectte
cggcaaagcc
ctataccata
ctgagcaaaat
cattttggge
cggcgaceyc

cgaaatcgge

Neisseria meningitidis

Glu Glu Lys Gly

Glu Ile Ala Gly

235

Ile Gly Ile ala

250

gccgacatcg
agtttgeage
gcacaaggtg
aacgacaagq
accttggaga
cagattgaaa
cttgtcageg
gagtatcacg
gatttecgecg
gtcgagcttg
gacacygcqct
gcccaagaaa

aktcgeegocea

151

Thr Tyr His
220

Leu Ala

Ser Ala Thr val Lys

Gly Lys Gin

9cgcggggcet
cttigacget
ccgaaaaaac
Ccageegett
gcggagagtt
aaatcaacaa
grrtggacygg
gcaaageatt
ccaaacaggg
ccgeegeega
acggeagega
tegeoeggete

aacagtag

240

tgccgatgea
ggatcagtcc
ttatggaaac
¢gactttate
Ccaaatatac
Cccccacaaa
agaacatacce
<agctecgac
acacggcaaa
actcaaagea
agaaaaaggc

ggcaaccgeg

60

120

180

240

300

60

420

180

540

600

660

720

768

1 $%



Leu

Gln

Leu

ABn

65

Arg

Phe

Glu

Ser

Leu

1458

Asp

Gly

Leu

Leu

Ala

225

Lys

Ala

Ser

Ala

50

Thr

Gln

Gln

Lys

Phe

130

Pro

Ala

His

Ala

Gly

210

Leu

Ile

Asp

Leu

35

Ala

Gly

Ile

Ile

Ile

115

Leu

ASp

Gly

Gly

Ala

1s5

ASD

Phe

Gly

Ala

20

Thr

Gln

Lys

Glu

Tyr

140

Val

Gly

Gly

Lys

180

Ala

Thr

Cly

Glu

Leu

Leu

Gly

Leu

Val

85

Lys

Asn

Ser

Lys

Lys

165

Ile

Glu

Arg

Asp

Lys

Thr

Asp

Ala

Lys

70

Asp

Gln

Pro

Gly

Ala

150

Leu

Glu

Leu

Tyr

Arg

230

val

Ala

Gln

Glu

S5

ASn

Gly

Asp

Asp

Leu

135

Glu

Thr

Hig

Lys

Gly

215

Ala

His

Pro

Ser

10

Lys

Asp

Gln

His

Lys

120

Gly

Tyr

Tyr

Leu

Ala

200

Ser

Gln

Glu

Leu

25

val

Thr

Lys

Leu

Ser

105

Ile

Gly

His

Thr

Lys

185

Asp

Glu_

Glu

Ile

Asp

Arg

Tyr

Val

lle

90

Ala

Asp

Glu

Gly

Ile

170

Thr

Glu

Glu

Ile

Giy

His

Lys

Gly

Ser

75

Thr

Val

Ser

His

Lys

155

Asp

Pro

Lys

Lys

Ala

235

Ile

152

Lys

Asn

Asn

60

Arg

Leu

Val

Leu

Thr

140

Ala

Phe

Glu

Ser

Gly

220

Gly

Ala

Asp

Glu

45

Gly

Phe

Gilu

Ala

Ile

1258

Ala

Phe

Ala

Gln

His

205

Thr

Ser

Gly

Lys

30

Lys

Asp

Asp

Ser

Leu

1190

Asn

Phe

Ser

Ala

Asn

150

Ala

Tyr

Ala

Lys

Ser

Leu

Ser

Phe

Gly

95

Gln

Arg

Asn

Ser

Lys

175

Val

Val

His

Thr

Gln

Leu

Lys

Leu

Ile

B8O

Glu

Ile

Arg

Gln

Asp
l60

Gln-

Glu

Ile

Leu

Val
240

159



<210> 167
<211> 765
<212> DNA
<213>

<400> 167
atgagcagcg

acegecacoge
aggaaaaacy
gacagectea
caaatcgaag
caggaccact
gacagcectga
Ltcaaccaac
gectggeggaa
gaacacctga
gaaaaatcac
taccaccteg
ataggggaaa
<210> ls&8
<211 254
«212> PRT
<2135

<400> 168

245

daggcggegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgoocgtegsn
taaaccgacg
tgcctgacyg
aactgaccta
aaacacccga
acgcecgteat
cccbittegg

aggttcacga

Neisseria meningitidis

tgtegeegee
agacaaaagt
gctggcgygea
attgaagaac
gctecattace
tgecctacag
ctccticett
caaagccgag
taccatagat
gcaasatgtc
tttgggegac
cgaccgegec

aatcggcatc

Neisseria meningitidis

Met Ser Ser Gly Gly Gly Gly val

1

5

Ala Asp Ala Leu Thr Ala Pro Leu

20

Ser Leu Thr Len Asp Gln Ser val

35

40

Ala Ala Gln Gly Ala Glu Lys Thr

50

55

250

gacatcggeg
ttgecagtett
caaggigegyg
gacaaggtca
ttggagagcg
attgaaaaaa
gtcagcggte
tatcacggca
ttegcegecea
gagcttgeeg
acgecgctacyg
caagaaateg

gccggceaaac

Ala Ala Asp

10

Asp His Lys

Arg Lys Asn

Tyr Gly Asn

153

cggggcttgc
tgacgctgga
aaaaaactta
gcegettega
gagagtteca
Ccaacaacce
tgggcggaga
aagcattcag
aacagggaca
ccgcegaact
geagcgaaga
cegactegge

agtag

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

cgatgcacta
tcagtcegto
tggaaacgge
ctttatccogt
aatatacaaa
<gacaaaatc
acataccgeg
ctccgacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

15

Leu Gln

Lys Leu

Leu Asn

60

120

180

240

300

360

420

480

5S40

600

660

720

765

| 6O



Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg
65 70 75 g0

Gln Ile Gilu val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe
BS 20 85

Gln Ile Tyr Lys Gln Asp His Ser Ala val val Ala Leu Gln Ile Glu
100 105 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Arg Arg Ser
115 120 125

Phe Leu Vsl Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln Leu
130 135 140

Pro Asp Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 160

Ala Gly Gly Lys Leu Thr Tyxr Thr Asp Phe Ala Alz Lys Gln Gly

165 170 175

i
]
[0}

His Gly l.ys Ile Glu His Leu Lys Thr Pro Glu Gln Asn val Glu Leu
180 1a8s 190

Ala Ala Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala Val Ile Leu
1595 200 205

Gly Asp Thr Arg Tyr Gly Ser Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220

Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr val Lys
225 230 235 240

Ile Gly Glu Lys val His Glu ile Gly Ile ala Gly Lys Glin
245 250

<210 169
<211> 76S
<212> DNA

<213> Neisseria meningitidis

<400> 169
tgcagcagcg gaggcgygegy tgtegocegee gacatcggeyg cggggottge cgatgeacta B0

154



|| ~

accgcaccge
aggaaaaacyg
gacagcctca
caaatcgaag
caggaccact
gacagcctga
Ltcaaccaac
gctggeggaa
gaacacctga
gaaaaatcac

taccaccteg

ataggggaaa

<210> 170
<21ls 254
<212> PRT
<213

<400> 170

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cecgeccecgtegt
taaaccaacg
tgcctgacgg
aactgaccta
aaacaccega
acgeeogtceat
ccctttteogg

aggttcacqga

agacaaaagt
gctggeggca
attgaagaac
gectcattacce
tgcectacag
ctcecttoott
caaagccgag
taccatagat
gcaaaatgtce
Ettgggegac
cgaccgogee

aatcggcatce

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly val

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln 1le Glu

Gln Ile Tyr

S

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

BS

Lys Gln Asp His Ser

ttgcagtett
caaggtgegg
gacaaggica
ttggagagcy
attgaaaaaa
gtcagcggtt
tatcacggca
ttegccocgecea
gagcttgocg
acgegcetacy
Caagaaatcg

gccggcaaac

Ala nla Aasp
10

Asp His Lys

Arg Lys Asn

Tyr Glv Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala val wval

155

tgacgctgga
daaaaactta
gcegettcga
gagagttcca
tcaacaacoc
tgggcggaga
daagcattcag
aacagggaca
ccgecgaact
gcagcgaaga
ceggetcgge

agtag

Ile Gly Ala

Asp Lys Ser
a0

Glu Lys Leu
45

Gly Asp Ser

60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln

tcagtcegte
tggaaacggc
ctttatcecgt
aatatacaaa
cgacaaaatce
acatacegocc
ctecgacgat
cggcaaaatc
caaagcagat
daaaggcact

aaccgtggag

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg
BQ

Glu Phe
35

Ile Glu

120

180

240

300

&0

420

480

540

600

660

720

765

62



Lys Ile Asn
115

Phe Leu Vval
130

Pro Asp Gly
145

Ala Gly Gly

His Gly Lys

Ala Ala Ala
195

Gly Asp Thr
2190

Leu Phe Gly
225

Ile Gly Glu

<210>»> 171
<21ll> 768
<212> DNA
<213>

<400> 171
tgcggatcea

ctaacegeac
gtcaggaaaa
ggcgacagec
cgtcaaatcg

aaacaggacc

100

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

Lys Ala Glu Tyr His
150

Lys Leu Thr Tyr Thr

185

Ile Glu His Leu Lys

180

Glu Leu Lys Ala asp

200

Arg Tyr Gly Ser Glu

21s

Asp Arg Ala Gln Glu
230

Lys Val His Glu Ile

245

gcggaggcegg
cgeicgacca
acgagaaact
tcaatacggyg
aagtggacgg

actceogeegt

Neisseria meningitidis

cggtgtegee
taaagacaaa
gaagctggcg
caaattgaag
gcagcteatt

cgtbgecccta

105

Asp Ser Leu

Glu His Thr

Gly Lys Ala
155

Ile Asp Phe
170

Thr Pro Glu
185

Glu Lys Ser

Glu Lys Gly

Ile Ala Gly
235

Gly Ile Aala
250

gccgacatcg
agtttgeage
gcacaaggtg
aacgacaagg
accttggaga

cagattgaaa

156

110

Ile Asn Gln

125

Ala Phe Asn
140

Phe Ser Ser

Ala Ala Lys

Gln Asn Vval
190

Hig Ala val
205

Thr Tyr His
220

Ser Ala Thy

Gly Lys Gln

gegegggget
ctttgacget
cggaaaaaac
tcagececgert
gcggagaget

aaatcaacaa

Arg Ser

Gln Leu

Asp Asp
160

Gln Gly
175

Glu Leu

ile Leu

Leu Ala

Val Glu
240

tgccgatgca
ggatcagtce
ttatggaaac
cgactttate
CCaaatatac

cceccgacaaa

60

180

240

300

60

163



atcgacagcc
goetteaace
gatgctggcg
atcgaacacc
gatgaaaaat

acttaccacc

gagatagggg

210> 172
<211> 255
<212> PRT
«213>

<400> 172
Cys Gly Ser
1

Leu Ala Asp

Gln Ser Leu
35

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gin Ile

Phe Gln Ile

Glu Lys lle
115

Ser Phe Leu
130

tgataaacca
aactgcctga
gaaaactgac
tgaaaacacc
cacacgoecgt
tcgeectete

aaaaggttca

acgctectte
cggcaaagec
ctataccata
cgagcaaaat
cattttgggce
¢ggcgacgcge

cgaaatcggc

Neisseria meningitidis

Ser Gly Gly Gly Gly

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

10

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu Val Asp Gly Gln

BS

Tyr Lys Gln Asp His

100

Asn Asn Pro Asp Lys

1240

Val Ser Gly Leu Gly

135

cttgLcageg
gagtatcacg
gatttcegeceg
gtcgagettyg
gacacgcget
gcccaagaaa

atcgoegges

val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu Tle Thr
S0

Ser Ala val
105

Ile Asp Ser

Gly Glu His

157

gtttgggegy
gcaaagcattk
Cccaaacagygg
ccgccgecga
acggcagcga
tcgoceggete

aacagtag

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lysg
45

Asn Gly Asp
60

Arg Phe Asp

Leu Glu Ser

Val Ala Leu
110

Leu Ile Asn
125

Thr Ala Phe
140

agaacatacc
cagcteccgac
acacggcaaa
actcaaagca
agaaaaaggc

ggcaaccgtg

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

B0

Gly Glu

85

Gln Ile

Gln Arg

Asn Gln

480

540

600

660

720

768

[ &Y



Leu Pro asp
145

Asp Ala Gly

Gly His Gly

Leu Ala Ala
195

Leu Gly Asp
210

Ala Léu Phe
2325

Glu Ile Gly

<210> 173
<211> 765
<212> DNA
<213>

<400> 173
atgagcageg

accgeaccge
aggaaaaacy
gacagcctca
caaatcgaag
caggaccact
gacagccetga
ttcaaccaac
gctggcggasa
gaacacctga
gaaaaatcac

taccacctcg

Gly Lys Ala Glu Tyr
150

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Ser

215

Gly Asp Arg Alz Gln
230

Glu Lys val His Glu

245

9agg9cggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
cegecogtegt
taaaccaacg
tgcectgacqy
aactgaccta
aaacaccega
acgccgtcat

ccettttegy

Neisseria meningitidis

tgtcgocegec
agacaaaagt
getggeggea
attgaagaac
gctcattacc
tgccctacag
ctcecteeoctot
caaagcegag
taccatagat
gcaaaatgtce
tttggacgac

cgaccgegeo

His Gly Lys
155

Thr Ile Asp
170

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala
235

Ile Gly Ile
250

gacatcggeg
Ltocagtctt
caaggtgcygy
gacaaggtca
ttggagagcg
attgaaaaaa
dtcageggte
tatcacggca
ttegeegeca
gagctigeceg
acgcgctacy

caagaaateg

158

Ala Phe Ser

Phe Ala Ala

Glu Gln Asn
190

Ser His Ala
205

Gly Thr Tyr
220

Gly Ser Ala

Ala Gly Lys

cggggettge
tgacgetgga
aasaaactta
gcecgettega
gagagtteca
tcaacaacec
tgggcggaga
aagcattcag
aacagggaca
cogoegaact
gcagegaaga

ceggetogge

Ser Asp
160

Lys Gln
175

Val Giu

val Ile

His Leu

Thr vVal
240

Gln
255

cgatgcacta
tcagtceogte
tggaaacggc
ctttatcege
aatatacaaa
cgacaaaatc
acataccgcee
cLccgacgat
c¢ggcaaaatc
caaagcagat
aaaaggcact

aaccgtggag

480

3490

600

660



ataggggaaa aggttcacga aatcggcatc gecggeaaac agtag

<210>
<211>
<212>
<213>

<400>
Met Ser

1

Ala Asp

Ser Leu

Ala Ala
50

Thr Gly
65

Gln Ile

Gln Ile

Lys Ile

Phe Leu

130

Pro Asp
145

hla Giy

His Gly

174
254
PRT

Neisseria meningitidis

174

Sexr

Ala

Thr

35

Gln

Lys

Glu

Tyr

AsSn

115

val

Gly

Gly

Lys

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

104

Asn

Ser

Lys

Lys

Ile
180

Gly

Thr

Asp

Ala

Lys

Asp

Gln

Pro

Gly

Ala

Leu

165

Glu

Gly

Ala

Gln

Giu

Asn

70

Gly

Asp

Asp

Leu

Glu

150

Thr

His

Gly

Pro

Ser

Lys

55

AsSp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Val

Leu

Val

40

Thr

Lys

Leu

Ser

1le

120

Gly

His

Thr

Lys

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Asp

Glu

Gly

ile

Thr
185

Ala

10

His

Lys

Gly

Ser

Thr

S0

Val

Ser

His

Lys

Asp

170

Pro

Asp

Lys

Asn

Asn

Leu

Val

Leu

Thr

Ala

155

Phe

Glu

ile

Asp

Glu

Gly

60

Phe

Glu

Ala

ile

Ala

140

Phe

Ala

Gln

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Asn

125

Phe

Ser

Ala

Asn

Ala

Ser

30

Leu

Ser

Gly

Gln

110

Gln

Asn

Ser

Lys

val
150

Gly
15

Leu

Lys

Leu

Ile

Glu

95

ile

Arg

Gln

ASD

Gln
175

Glu

Leu

Gln

Leu

Asn

Arg

80

Phe

Glu

Ser

Leu

Asp

160

Gly

Leu



Ala Ala Ala
195

Gly Asp Thr Arg Tyr

210

Leu Phe Gly Asp Arg

225

Ile ¢ly Glu

<210> 175
<211= 768
<212> DNA
<213>

<q4Q0> 175
tgcagcageyg

accgeaccge
aggaaaaacy
gacagcctca
caaatcgaag
caaagccateo
gggaagatgg
tttgacaagce
gatgccagtg
atcgaacatt
gataaaaaac
agttactcte
gaaaccgcaa
<210> 176
<211> 25%
<212> PRT

<213>

<400> 176

Glu Leu Lys Ala Asp Glu Lys Ser

200

215

230

Gly Ser Glu Glu Lys Gly

Ala Gln Glu Ile Ala Gly

235

Lys Val His Glu Ile Gly Tle Ala

245

gaggcggcygyg
tcgaccataa
agaaactgaa
atacqggacaa
tggacgggca
cogecttaac
ttgcgaaacyg
ttccecgaagg
gaaaactgac
tgaaatcgec
gccatgeegt
taggcatctt

acggcatacg

Neisseria meningitidis

tgtegeecgece
agacaaaagt
gctggeggcea
attgaagaac
gctcattacce
cgccctteag
ccacttcaga
cggcagggeg
ctacaccata
agaactcaat
catcageggt
tggcgggeaa

ccatatcggt

Meisseria meningitidis

250

gacalkcggeg
ttgcagtctt
caaggtgegg
gacaaggtca
ttggagagcea
accgagceaag
atcggcgata
acatatcgcg
gatttecgecg
gttgaccrgg
teccgtectit
geecaggaag

cctgccacea

160

His Ala Val
205

Thr Tyr His
220

Ser Ala Thr

Gly Lys Gln

cggtgctbge
tgacgctgaa
aaaasactta
gcegettega
gagagttcca
tacaagatte
tagcaggtga
ggacggeatt
ccaagcaggg
ccgccteocga
acaaccaage
ttgccggcag

agcagtaa

Ile Leu

Leu Ala

val Glu
240

cgatgecacta
tcagtccgte
tggaaacgqgc
ctttatcegt
agtgtacaaa
ggagcattca
acatacatct
cggttcagac
acacggcaaa
tatcaageccy
cgagaaaggc

cgcagaagtg

6o

120

180

240

300

360

420

480

540

600

660

720

768

[e



Ala

Ser

Ala

Thr

65

Gln

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

Ser

Rhsp

Leu

Ala

S0

Gly

Ile

val

Val

Arg

130

Glu

Ala

His

Ala

Gly

210

Ile

Ser

Ala

Thr

35

Gln

Lys

Glu

Tyx

Gln

11%

ile

Gly

Ser

Gly

Ala

195

Ser

Phe

Gly Gly

Leu Thr
20

Leu Asp

Gly Ala

Leu Lys

Val Asp

BS

Lys Gln
100

Asp Ser

Gly Asp

Gly Arg

Gly Lys

165

Lys Ile

1ad¢

Ser Asp

Val Leu

Gly Gly

Gly

Ala

Gln

Glu

Asn

70

Gly

Ser

Glu

ile

Ala

150

Leu

Glu

Ile

Tyr

Gln

Gly

Pro

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

ASn

215

Ala

val

Leu

val

40

Thr

Lys

Leu

Ser

Ser

120

Tyr

Tyr

Leu

Pro

200

Gln

Gln

Ala

Asp

Arg

Tyr

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Glu

Ala

10

His

Lys

Gly

Ser

Thr

50

Leu

Lvs

His

Gly

Ile

170

Ser

Lys

Glu

Val

Asp

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Ile

Asp

Glu

Gly

60

Phe

Glu

Ala

Val

Ser
140

hr Ala

Pro

Lys

Lys

Ala

161

Phe

Glu

Arg

Gly

220

Gly

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Ala

125

Phe

Fhe

Ala

Leu

His

205

Ser

Ser

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

120

Ala

Tyr

Ala

Val

15

Leu

Lys

Leu

ile

Glu

395

Arg

Lys

Ser

Lys

175

val

Val

Ser

Glu

Leu

Gln

Leu

Asn

Arg

B0

Phe

Glu

Gln

Leu

Asp

1640

Gln

Asp

Ile

Leu

Val

o3



225

230

235

240

Glu Thr Ala Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln

<210 177
«211> 771
<2125 DNA
<213s

<400> 177
tgcggatcca

ctaaccgceac
gtcaggaaaa
ggcgacagce
cgtcaaatcyg
aaacaaagcce
tcagggaaga
tcttttgaca
gacgatgcca
aaaatcgaac
ccggataaaa

ggcagttact

gtggaaaccg

«210> 178
<211 256
<212 PRT
<213

<400> 178

Cys Gly Ser Ser Gly Gly Gly Gly Val Ala ala Asp Ile Gly

1

Leu Ala Asp hla Leu Thr Ala Pro Leu Asp Kis Lys Asp Lys
25 ic

Gin Ser Leu Thr Leu Asp Gln Ser val Arg Lys Asn Glu Lys

35

245

gcggaggcqg
cgctegacca
acgagaaact
tcaatacggg
aagtggacgg
attccgecetet
tggttgcgaa
agcttcecga
gtggaaaact
atttygaaatc
aacgccatge
ctetaggeat

caaacggcal

5

20

Neisseria meningitidis

cggtgbcgec
taaagacaaa
gaagcetggeg
caaattgaag
gcagcteatt
aaccgecett
acgccagtto
aggeggeagg
gacctacacc
gccagaackc
cgtecatcage
ctttggegag

acgccatatc

Neisseria meningitidis

a0

250

gccgacatcg gogcggtgeot
agtttgecagt ctttgacget
geacaaggbty cggaaaaaac
aacgacaagg tcagecegett
accttggaga gcggagagtet
cagaccygage aagtacaaga
agaatcggeg atatageggg
gegacatatc gcgggacggce
atagatttcg ccgcraagea
aatgttgace tggocgecto
ggttccgbee tttacaacca
caagcccagg aagttgcoegg

ggtettgeeg ccaagcagta

10

45

162

255

tgccgatgea
ggatcagtee
ttatggaaac
cgactttate
ccaagtgtac
tteggageat
tgaacataca
attcgcttca
gggacacggc
cgatatcaag
agcogagaaa
cagecgcagaa

a

Ala Val
i5

Ser Leu

Leu Lys

60

120

180

300

360

420

540

600

6G0

720

771

169



Leu Ala
50

Asn Thr
65

Arg Gln

Phe Gln

Glu Gln

Gln Fhe

130

Leu Pro

145

ASp Asp

Gln Gly

Asp Leu

Ala Gln Gly

Gly Lys Leu

Ile Glu val
a5

Val Tyr Lys
100

Val Gln Asp
115

Arg Ile Gly

Glu Gly Gly

Ala Ser Gly
165

His CGly Lvys
180

Ala

Lys

70

Asp

Gln

Ser

Asp

Arg

150

Lys

Glu

55

Asn

Gly

Ser

Glu

Ile

135

Ala

Leu

Glu

Ala Ala Ser Asp Ile

185

Ile Ser Gly Ser val

210

Leu Gly
225

Val Glu

<210>
<2115
<212>
<2i3>

Ile Phe Gly

Thr Ala Asn
245

179
768
DNA

Leu

Gly
230

Gly

Tyr
215

Gln

Ile

Lys

Asp

Gln

His

His

120

Ala

Thr

Thr

His

Lys

200

Asn

hla

Arg

Neisseria meningitidis

Thr

Lys

Leu

Ser

105

Ser

Gly

Tyr

Tyr

Leu

185

Pro

Gln

Gln

His

Tyr

Val

Ile

S0

Ala

Gly

Glu

Brg

Thr

170

Lys

Asp

Ala

Glu

Ile
250

Gly

Ser

75

Thr

Leu

Lys

His

Gly

155

Ile

Ser

Lys

Glu

Val

235

Gly

163

AsSn

&0

Arg

Leu

Thr

Met

Thr

140

Thr

ASp

Pro

Lys

Lys

220

Ala

Leu

Gly

Phe

Glu

Ala

val

12%

Ser

Ala

Phe

Glu

Arg

205

Gly

Gly

Ala

AsSp

Asp

Ser

Leu

110

hla

Phe

Phe

Ala

Leu

1350

His

Ser

Ser

Ala

Ser

Phe

Gly

95

Gln

Lys

AsSp

Gly

Ala

175

Asn

Ala

Tyr

Ala

Lys
255

Leu

Ile

[:34]

Glu

Thr

Arg

Lys

Ser

160

Lys

Val

val

Ser

Glu

240

Gln



<400 179
atgagcagcg

accgeaccge
aggaaaaacg
gacagcctcea
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagce
gatgccagtg
atcgaacatt
gataaaaaac
agttactctc
gaaaccgcaa
<210> 180
<211> 255
<212> PRT
<213>
<400> 1BO0

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

ARla Ala Gln
50

Thr Gly Lys
&5

Gln Ile Glu

gaggcggegyg
tLegaccataa
agaaactgaa
atacgggcaa
tggacgggca
cogecttaac
ttgcgaaacg
Lilccegaagg
gaaaactgac
tgaaatcocc
gccatgeoogt
taggcatctt

acggcatacg

Gly Gly Gl
5

Leu Thr Al
20

Leu Asp Gl

Gly Ala Gl

Leu Lys As

10

val Asp Gl

tgtegecgec
agacaaaagt
gctggeggea
attgaagaac
gctcattace
cgeoctteay
ccagttcaga
cggcagggcey
ctacaccata
agaactcaat
catcagcggt

tggcgggcaa

ccatatcggt

Neisseria meningitidis

y Gly Vval

a Pro Leu

n Ser Val
40

u Lys Thr
55

n Asp Lys

y Gln Leu

gacatcggcg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagageg
accgagcaag
atcggcgata
acatatcgcg
gatttegeeg
gttgacctgg
tcegtectet

goccaggaag

ctrgecegcecea

Ala Ala asp
1¢C

Asp His Lys

25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

Ile Thr Leu

164

cggtgectige
tgacgctgga
aaaaaactta
gccegettega
gagagttcca
tacaagattce
tagcgggtga
ggacggceatt
ccaagcaggé
ccgecteega
acaaccaage
ttgcecggeag

agcagtaa

Ile Gly Ala

Asp Lys Ser
30

Gilu Lys Leu
45

Gly Asp Ser
60 ;

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagtcegice
tggaaacgqgce
ctetatcege
agtgtacaaa
ggagcattca
acatacatct
cggttecagac
acacggcaaa
tatcaagceg
cgagaaaggce

cgcagaagtg

val Leu
15

Leu Gln

Lys Leu

Leu Asn

Iie Arg

80

Glu Phe

€0

120

180

240

300

360

480

540

600

660

720



85 90

Gln Val Tyr Lys Gln Ser His Ser Ala Leu Thr
100 105

Gln val Gln Asp Ser Glu His Ser Gly Lys Met
115 120

Phe Arg Ile Gly Asp Ile Ala Gly Glu His Thr
130 135

Pro Glu Gly Gly Arg Ala Thr Tyr Arg Gly Thr
145 150 155

Asp Ala Ser Gly Lys Leu Thr Tyr Thr 1le Asp
165 170

Gly His Gly Lys Ile Glu His Leu Lys Ser Pro
180 185

Leu Ala Ala Ser Asp lle Lys Pro Asp Lys Lys
195 200

Ser Gly Ser Vval Leu Tyr Asn Gln Ala Glu Lys
210 215

Gly Ile Phe Gly Gly Gln Ala Gln Glu Vval Ala
225 230 235

Glu Thr Ala Rsn Gly Ile Arg His Ile Gly Leu
245 250

<210> 181
«21ls 747
<212> DNA

<213> Neisseria meningitidis

<400> 181
tgcagcageog gagggggtgg tgtegocgee gacatcggtg

accgecaccygc tcgaccataa agacaaaggt ttgcagtctt
dggasaaacg agaaactgaa gctggoggca caaggtgodyg

gacagcctca atacgggeaa atrtgaagaac gacaaggtca

Ala Leu Gln
110

val Ala Lys
125

Ser Phe Asp
140

Ala Phe Gly

Phe Ala Ala

Glu Leu Asn
150

Arg His RAla
205

Gly Ser Tyr
220

Gly 8er hla

Ala Ala Lys

cggggcttge
tgacgctgga
aaasaactta

gecgtttega

95

Thr Glu

Arg Gln

Lys Leu

Ser Asp
160

Lys Gln
175

Val Asp

val Ile

Ser Leu

Glu Val
240

Gln
255

cgatgecacta
Ltcagitccgtce
tggaaacggt

ctctatccge

60

120

180

240



caaatcgaag
caaagccatt
gggaagatygg
tttgacaagc
gatgceggeg
atcgaacatt
gatggaaaac
agttacteccce
aaaaccgtaa
«210> 182
<211> 249
<212> PRT
<213>
<«400> 182

Cys Ser Ser
1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Tle Glu

Gln vVal Tyr

Gln Ile Gln
115

tggacgggca
ccgecttaac
Ltgcgaaacyg
ttcecgaagg
gaaaactgac
tgaaatcgec
gccatgecegt
teggtateet

acggcatacg

gctcattacc
cgcetttoag
ccagttcaga
€ggcagggeyg
ctacaccata
agaactcaat
catcagcggt

tggcggaaaa

ccatatc

Neisseria meningitidis

Gly Gly Gly Gly val

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

85

Lys Gln Ser His Ser

100

Asp Ser Glu His Ser

120

Ltggagagtg
accgagceaaa
atcggcgaca
acatatcqgeg
gatttegecy
gtcgacctgg
tcocgteettt

gcccaggaag

Ala aAla Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

Ile Thr Leu

20

Ala Leu Thr
105

Gly Lys Met

166

gagagttcca
tacaagatte
Lagcgggega
ggacggegtt
ccaagcagygg
ccgeegoega
acaaccaaqc

ttgocggeag

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser
&0

Phe Asp Phe

Glu Ser Gly

Ala Phe Gln
110

val Ala Lys
125

agtatacaaa
ggagcattee
acatacatct
cggticagac
aaacggcaaa
tatcaagceyg
cgagaaagge

cgcggaagtg

Gly Leu

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe
95

Thr Glu

Arg Gln

300

380

420

480

540

600

660

720

747
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Phe Arg Ile
130

Pro Glu Gly
145

Asp Ala Gly

Gly Asn Gly

Leu Ala ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr Vail

<210> 183
<211> 750
<212> DNA
<213

<400> 183
tgeggatcca

ctaaccgcac
gtcaggaaaa
ggtgacagce
caccaaakcg
aaacaaagcc
tcecgggaaga
tcttttgaca
gacgatgecg

aaaatcoaac

Gly Asp Ile Ala Gly

135

Gly Arg Ala Thr Tyr
150

Gly bys Leu Thr Tyr

165

Lys Ilie Glu His Leu

180

Ala Asp Ile Lys Pro

200

val Leu Tyr Asn Gln

215

Gly Gly Lys Ala Gln
230

Asn Gly Ile Arg His

245

gcggaggggy
cgctcgacca
acgagaaact
tcaatacagy
aagtggacgg
attccgectt
tggttgegaa
agcttcecega
gcggaaaact

atttcaaatc

Neisseria meningitidis

tggtgtegece
taaagacaaa
gaagctggceg
caaattgaag
gcagcteatt
aaccgeotth
acgccagttc
aggeggcagg
gacctacacc

gccagaactc

Glu His Thr

Arg Gly Thr
155

Thr Ile Asp
170

Lys Ser Pro
185

Asp Gly Lys

Ala Glu Lys

Glu Val Ala
225

Ile

gccgacatcg
ggtttgcagt
gcacaaggtyg
ascgacaagg
accttyggaga
cagaccgagc
agaatecggeg
gcgacatate
atagatttcg

aatgtcgace

167

Ser Phe Asp
la0

Kla Phe Gly

Phe Ala Ala

Glu Leu Asn
180

Arg His Ala
205

Gly Ser Tyr
220

Gly Ser Ala

gtgcgggget
ctittgacget
cggaaaaaac
tcageoegttt
gtggagagit
aaatacaaga
acatagcgyg
gcgggacgge
ccgccaagca

tggccgeege

Lys Leu

Ser Asp
160

Lys Gln
175

Val Asp

Val Ile

Ser Leu

Glu Val
240

tgccgatgea
ggatcagtce
ttatggaaac
cgactttatc
ccaagtatac
ttcggagcat
cgaacataca
gttcggttca

gggaaacggc

cgatatcaag

60

120

180G

240

300

360

420

480

540

600



ccggatggaa

ggcagtt
gtgaaaa
<210>
<21l>
<212>

<213>

<4 00>

act

ccg

184

250
BRT

aacgccatge cgtcatcage ggLtcecgtoco tttacaacca agcecgagaaa

cecoteggtat cittggcgga aaageccagg aagttgecgg cagegoggaa

taaacggcat acgccatatce

Neisseria meningitidis

184

Cys Gly Ser Ser

1

Leu Ala

Gln Ser

Leu Ala
50

Asn Thr
65

Arg Gln

Phe Gln

Glu Gln

Gln Phe
130

Leu Pro
145

Asp Asp

Asp

Leu

35

Ala

Gly

Ile

Val

Ile

115

Arg

Glu

Ala

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Gln

Ile

Gly

Gly

Gly Gly Gly Gly

5

Leu

Leu

Gly

Leu

val

85

Lys

Asp

Gly

Gly

Gly
165

Thr

Asp

Ala

Lys

70

Asp

Gln

Ser

asp

Arg

150

Lys

Ala

Gln

Glu

55

Asn

Gly

Ser

Glu

Ile

135

Ala

Leu

Pro

Ser

40

Lys

Asp

Gln

His

His

120

Ala

Thr

Thr

val

Leu

25

Val

Thr

Lys

Leu

Ser

108

Ser

Gly

Tyr

Tyr

2la Ala
10

Asp His

Arg Lys

Tyr Gly

Val Ser

75

Ile Thr
90

Ala Leu

Gly Lys

Glu His

Arg Gly

155

Thr Ile
170

168

Asp

Lys

Asn

Asn

60

Arg

Leu

Thr

Met

Thr

140

Thr

Asp

Iile

Asp

Glu

45

Gly

Phe

Glu

Ala

val

125

Ser

Ala

Fhe

Gly

Lys

30

Lys

Asp

Ser

Phe

110

Ala

Phe

Phe

Ala

Ala

i85

Gly

Leu

Ser

Phe

Gly

95

Gin

Lys

Asp

Gly

Ala
175

Gly

Leu

Lys

Leu

Ile

BO

Glu

Thr

Arg

Lys

Ser

160

Lys

660

720

750

s



Gin Gly Asn

Asp Leu Ala
185

Ile Ser Gly
210

Leu Gly Ile
225

val Lys Thr

«210> 185
<«211l> 747
<Z212> DNA
<213

<400> 185
atgagcagcg

accgcacege
aggaaaaacy
gacagcctca
caaatcgaag
cagagccatt
gggaagatgg
tttgacaage
gatgccggeg
atcgaacatt
gatggaaaac
agttactecce
aaaaccgtaa
<210> 186

<211> 249
«212> PRT

Gly Lys Ile Glu His

180

Ala Ala Asp Ile Lys

200

Ser Val Leu Tyr Asn

215

Phe Gly Gly Lys Ala
230

Val Asn Gly Ile Arg

245

gagggggtyy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggcea
ccgeoettaac
ttgcgaaacy
ttccegaagg
gaaaactgac
tgaaatcygce
gccatgecogt
tcggratcett

acggcatacy

Neisseria meningitidis

tgtcgecgec
agacaaaggt
gectggocggea
attgaagaac
gctcattace
cgcctticag
ccagttcecaga
cggcagggcy
ctacaccata
agaactcaat
catcagcggt
tggcggaaaa

ceatatc

Leu Lys Ser
185

Pro Asp Gly

Gln Ala Glu

Gln Glu val
235

His Ile
250

gacatcggtg
ttgcagecoLl
caaggtgcgg
gacaaggtca
ttggagagtg
accgagcaaa
atcggcgaca
acaktatcgcg
gatttcgecy
gtcgacctgg
tcecgreeoit

gceccaggaag

169

Pro Glu Leu
190

Lys Arg His
205

Lys Giy Ser
220

Ala Gly Ser

¢ggggcitge
tgacgctygga
aaaaaactta
gcegtttega
gagagttcca
tacaagatte
tagcgggega
ggacggegtt
ccaagcaggyg
cecgecgecga
acaaccaagc

trgeoeggeag

Asn Val

Ala val

Tyr Ser

Ala Glu
240

cgatgeacta
tcagtcogre
tggaaacqgt
ctttacecge
agratacaaa
ggagcattece
acatacatct
cggttcagac
aaacggcaaa
tatcaageccyg
cgagaaaggc

c€gcggaagtg

60

120

180

2490

300

360

420

480

540

600

660

720

747

17 b



<213>

<400>

Met

1

Ala

Ser

Ala

Thr

65

Gln

Gin

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Ser

Asp

Leu

Ala

50

Gly

lle

Val

Ile

Arg

130

Glu

Ala

Asn

Ala

Gly

186

Ser

Ala

Thr

35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala

195

Ser

Gly Gly

Leu Thr
20

Leu Asp

Gly Ala

Leu Lys

Val Asp
85

Lys Gln
100

Asp Ser

Gly asp

Gly Arg

Gly Lys

165

Lys I1le
180

Ala Asp

Val Leu

Gly

Ala

Gin

Glu

Asn

70

Gly

Ser

Glu

ile

Ala

150

Leu

Glu

Ile

Tyr

Gly

Pro

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn

Neisseria meningitidis

Val

Leu

val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Ala

10

His

Lys

Gly

Ser

Thr

S0

Leu

Lys

His

Gly

Iie

170

Ser

Gly

Glu

Asp

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Rsp

Pro

Lys

Lys

170

Ile

Asp

Glu

Gly

60

Phe

Glu

Ala

val

Ser

140

Ala

Phe

Glu

Arg

Gly

Gly

Lys

Lys

45

Asp

Asp

Ser

Phe

Ala

125

Phe

Phe

Ala

Leu

Hig

205

Ser

Ala

Gly

a0

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

180

Ala

Tyr

Gly

15

Leu

Lys

Leu

ile

Glu

95

Thr

Arg

Lys

Ser

Lys

17%

Val

Val

Ser

Leu

Gln

Leu

Asn

Arg

80

Phe

Glu

Gln

Leu

hAsp

160

Gln

Asp

Ile

Leu

3



210

21%

220

Gly Ile Phe Gly Gly Lys Ala Gin Glu Val Ala Gly Ser Ala Glu val
230

225

235

Lys Thr Val Asn Gly Ile Arg His Ile

<210> 187
<211> 747
<212> DNA
<213

<400> 187
tgcageagcey

accgeaccge
aggaaaaacyg
gacagcctca
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgcegygcyg
atcgaacatt
gatggaaaac
agttacccee

aaaaccgtaa

«210> 188
<211> 249
<212> PRT
213>

<400> 188

245

9a53999t9g

tegaccataa
agaaactgaa
atacgggcaa
tggacgggcea
ccgeoctrLaac
ttgcgaaacg
ttccecgaagg
gaaaactgac
tgaaatcgeoc
gccatgeegte
tcggtatett

acggecatacg

Neisseria meningitidis

tgtcgoecgee
agacaaaggt
gctggeggea
attgaagaac
gctcattace
cgccttteag
ccagttcaga
cggcagggcyg
ctacaccata
agaactcaat
catcagcagt

tgycggaaaa

ccatatc

Neisseria meningitidis

gacatcggtyg cggggcttge
ttgcagtett tgacgctgga
caaggtgcygg aaaaaactta
gacaaggtca gccgtttcga
ttggagagtg gagagttccea
daccgageaaa tacaagattc
atcggegaca tagegggega
acatatogeg ggacggegre
gatttcgecog ccaagcaggg
gbcgacctgg cegeocgeega
tcocgtecktt acaaceaage

gcccaggaag trgeocggeag

240

cgatgcacta
tcagtcegtc
tggaaacggt
cttbtatccge
agtatacaaa
ggagcattece
acatacatct
cggttcagac
aaacggcaaa
tatcaagceyg
cgagaaagge

cgcggaagtg

Cys Ser Ser Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly Leu

1

5

10

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu Gln

20

25 30

171

60

120

1890

240

300

360

420

480

540

600

660

720



Ser

Ala

Thr

65

Gln

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Lys

Leu

Ala

50

Gly

Ile

Val

Ile

Arg

130

Glu

Ala

Asn

Ala

Gly

210

Ile

Thr

Thr
35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala

195

Ser

Phe

Val

Leu

Gly

Leu

val

Lys

i00

Asp

Gly

Gly

Gly

Lys

180

Ala

Val

Gly

Asn

Asp

Ala

Lys

Asp

B85

Gln

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly

Gly
245

Gln

Glu

Asn

70

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Lys

230

ile

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn

215

Ala

Arg

Val

4Q

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

20¢

Gln

Gln

His

Arg

Tyr

Val

Ile

Ala

105

Gly

Glu

hxg

Thr

Lys

185

Asp

Ala

Glu

Ile

Lys

Gly

Ser

Thr

90

Leu

Lys

Hisg

Ile

170

Ser

Gly

Glu

Val

Asn

Asn

Arqg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

Ala
235

172

Glu

Gly

60

Phe

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

Gly
220

Gly

bys

45

Asp

Asp

Ser

Phe

Ala

125

Phe

pPhe

Ala

Leu

Eisg

205

Ser

Ser

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

190

Ala

Tvyr

Ala

Lys

Leu

I1le

Arg

Lys

Ser

Lys

175

Val

val

Ser

Glu

Leu

Asn

Arg

]

Phe

- Glu

Gln

Leu

Asp

160

Gln

Asp

Ile

Leu

Val
240

) ¥



<210> 189
«211> 750
<212> DNA
<213=

<400> 185
tgcggatecca

ctaaccgcac
gtcaggaaaa
ggtgacagce
cgccaaatcg
aaacaaagcc
tccgggaaga
Lecttttgaca
gacgatgcecg
aaaatcgaac
ccggatggaa
ggragttact
gtgaaaaccyg
<210> 190
<211> 250
<212> PRT
<213>

400> 190

g¢99a999499
cgctcgacca
acgagaaact
tcaatacggg
aagtggacgg
attecgeett
tggttgcgaa
agcttceega
goggaaaact
atttgaaatc
aacgeoatyge
ccctcggtat

taaacggcat

Neisseria meningitidis

tggtgtcgec
taaagacaaa
gaagcLggeyg
caaattgaag
gcagctcatt
aaccgeettt
acgccagtte
aggcggeagg
gacctacacc
gccagaactc
cgtcatcage
ctttggcaga

acgccatatc

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
as

Leu Ala Ala
50

Asn Thr Gly
65

5

Ala Leu Thr Ala Pro

20

Thr Leu As

Gln Gly Al

p Gln Ser
40

a Glu Lys
55

Lys Leu Lys Asn Asp

70

gcagacatceg
ggtrtgcagt
gcacaaggtyg
aacgacaagq
accttggaga
cagaccgagc
agaatcggeg
gcgacatatc
atagatticg
aatglcgacce
ggttccghec

aaagcecagy

val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

173

gtgcgggget
ctttgacget
cggaaaaaac
Lcageegtit
gtggagagte
aaatacaaga
acatagegog
gcgggacgge
cecgocaagea
tggcegecge
tttacaacca

aagttgcegg

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

hArg Phe Asp

tgccgatgca
ggateagtce
ttatggaaac
cgactttate
ccaagtatac
ttcggageat
¢cgaacataca
gttcggttea
g9gadacggce
cgatatcaag
agcogagaaa

cagegeggaa

Ala Gly

15

Gly Leu

Leu Lys

Ser Leu

Phe Ile
a0

60

120

180

240

ice

360

420

480

540

600

660

720

750



Arg Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu
BS 90 95

Phe Gln Val Tyr Lys Gln Ser His Ser Ala Leu Thr Ala Phe Gln Thr
100 105 110

Glu Gln Ile Gln Asp Ser Glu His Ser Gly Lys Met Val Ala bLys Arg
115 120 125

Gln Phe Arg Ile Gly Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys
130 135 140

Leu Pro Glu Gly Gly Arg Ala Thr Tyr Arg Gly Thr Ala Phe Gly Ser
145 150 155 160

Asp Asp Ala Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys
165 170 175

Gln Gly Asn Gly Lys Ile Glu His Leu Lys Ser Pro Glu Leu Asn Val
180 185 190

Asp Leu Ala Ala Ala Asp Ile Lys Pro Asp Gly Lys Arg His Ala val
i85 200 205

Ile Ser Gly Ser Val Leu Tyr Asn GIln Ala Glu Lys Gly Ser Tyr Ser
210 215 220

Leu Gly Ile Phe Gly Gly Lys Ala Gln Glu val Ala Gly Ser Ala Glu
225 230 235 240

Val Lys Thr val Asn Gly lle Arg His Ile
245

<210> 191
<211> 747
<212> DNA

<213> HNeisseria meningitidis

<400> 191

atgagcagcg 9agggggtgg tgtcogeegecr gacatcggty cgggygcttge cgatgcacta 60
accgcaccge tcgaccataa agacaaaggt ttgcagbctt tgacgectgga tcagtocghe 120
aggaamaacyg agaaactgaa gotggeggca caaggtgcgg a2aaaaactta tggaaacggt 180

174



gacagcctca
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgccoggeg
atcgaacatt
gatggaaaac
agttactccce
aaaaccgcaa
<210> 1892
<211l> 249
<212> PRT
<213>
<400> 192

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln val Tyr

atacgggcaa
tggacgggca
cegocttaac
ttgcgaaacy
ttecocgaagg
gaaaactgac
tgaaatcgcce
gccatgeegt
tcggtateott

acggcatacg

attgaagaac
gctcattacce
cgccitteag
ccagttcaga
cggcagggeg
ctacaccata
dgaactcaat
catcageoggt
tggcggaaaa

ccatatc

Neisseria meningitidis

Gly Gly Gly Gly val

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

BS

Lys Gin Ser His Ser

100

gacaaggtca
ttggagagtg
accgagcaaa
atcggegaca
acatatcgeg
gatttecgeeg
gtcgaccigg
tcogtectet

gccraggaag

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
20

Ala Leu Thr
195

175

gccgttiega
gagagttcca
tacaagattc
tagcgggega
ggacggegte
Ccaagcaggg
ccgcegeega
acaaccaagce

ttgecggeag

Ile Gly ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Phe Gln
110

ctttatccge
agtatacaaa
ggagcattcc
acatacatct
cggttcagac
aaacggcaaa
tatcaagceyg
¢gagaaaggc

cgcggaagtg

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

I1le Arg
8¢

Glu Phe
85

Thr Glu

2490

300

360

420

480

540

600

660

72¢

(3L



Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Lys

Ile

Arg

1390

Glu

Ala

Asn

Ala

Gly

210

Ile

Thr

<210>
<211>
«<212>
<213>

<400>
tycagcageg gagggggtygy tgtcgecgec

Gln

115

Ile

Gly

Gly

Gly

Ala

195

Ser

Phe

Val

193
768
DA

Asp

Gly

Gly

Gly

Lys

180

Ala

val

Gly

Asn

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly

Gly
245

Glu

Ala

Glu

Lys

His Ser

120

Ile Ala
135

Gly

Thr Tyr
150

Leu Thr Tyr

His Leu

Ile Fro

200

Lys

Tyr Asn Gln

218

Ala Gln
230

Ile Arg His

Neisseria meningiticdis

193

accgcaccege

aggaaaaacg

gacagectca

caaat cgaag

caaagccatt

gggaagatgg

tttgacaage

tcgaccataa
agaaactgaa

atacgggcaa

ttcccgaagg

agacaaaggt

gctggoeggea

attgaagaac

tggacgggeca gctcattace
ccgecttaac cgectttcag

ttgcgaaacg ceagttcaga

€ggcagggeg

Gly Lys Met

Glu His Thr

Arg Gly Thr

155

Thr Ile Asp

170

- Pro

9]
[¢+]
v

Lys
185

Asp Gly Lys

Ala Glu Lvs

hla
235

Glu val

Iie

gacatcggtg
ttgeagiott
caaggtgcgg
gacaaggtca
ttggagagty
accgagcaaa
atcggegaca

acatatcgey

176

Ala
125

Val Lys

Ser
140

Phe Asp

Ala Phe Gly

Phe Ala aAla

Glu Leu Asn

190

His Ala
205

Arg

Gly Ser Tvr

220

Gly Ser Ala

cggggctige
tgacgetgga
daaaaaactta
gccgtttega
gagagttcca
Ltacaagatic
tagegggega

ggacggegtt

Arg Gln

Lys Leu

Ser Asp
160

Lys Gln

175

Val Asp

val Ile

Ser Leu

Glu val
240

cgatgcacta
tcagteccgtce
tggaaacggt
ctttacccecqge
agtatacaaa
ggagcattcc
acatacatct

cgattcagac

60

120

180

240

300

360

420

480

13>



gatgceggceg
atcgaacatt
gatggaaaac
agttactcce
aaaaccgtaa
<2190> 194
«211> 255
<212> PRT

<213>

400> 194

gaaaaclgac
tgaaatcgce
gceatgeogt
tcggtatcert

acggcatacg

ctacaccata
agaactcaat
catcagcggt
tggcggaaaa

ccatatcgge

Neisseria meningitidis

gatttegeeg
gtcgacctgg
tcogtcocttt
gcccaggaag

cttgcogeca

Cys Ser Ser Gly Gly Gly Gly val Ala Ala Asp

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln lle Giu

Gln val Tyr

Gln Tle Gln
115

Phe Arg Ile
130

Pra Glu Gly
145

5

Leu Thr Ala Pro Leu

2Q

Leu Asp Gln Ser val

a0

Gly Ala Glu Lys Thr

S8

Leu Lys Asn Asp Lys

70

val Asp Gly Gln Leu

85

Lys Gln Ser His Ser

190

Asp Ser Glu His Ser

120

Gly Asp Ile Ala Gly

135

Gly Arg Ala Thr Tyr
150

10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

val Ser Arg
75

Ile Thr Leu
20

Ala Leu Thr

105

Gly Lys Met

Glu His Thr

Arg Gly Thr
155

177

ccaagcaggg
ccgeegecga
acaaccaagc
ttgccggeag

agcaataa

Ile Gly Ala

Asp Lys Gly
30

Glu bys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Phe Gln
110

Val Ala Lys
125

Ser Phe Asp
140

Ala Fhe Gly

aaacggcaaa
tatcaagccg
cgagaaaggce

¢gcggaagtg

Gly Leu
15 -

Leu Gln
Lys Leu
Leu Asn
Ile Arg

g0
Glu Phe
95
Thr Glu
Arg Gln

Lys Leu

Ser Asp
160

540

600

G660

720

768

| Yy



Asp Ala Gly

Gly Asn Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr Val

<210 195
<211> 771
«212> DNA
<2135

<400> 195
tgcggateca

ctaaccgcac
gtcaggaaaa
ggtgacaqcc
cgccaaatcg
aaacaaagcc
tococggyaaga
tcttttgaca
gacgatgceg
aaaatcgaac
ccggatggaa
ggcagttact

gtgaaaaccqg

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Asp Ile Lys Pro

200

Val Leu Tyr Asn Gin

215

Gly Gly Lys Ala Gln
230

Asn Gly Ile Arg His

245

gc99aggggq
cgctogacca
acgagaaact
tcaatacggg
aagtggacgg
attccgecctt
tggttgcgaa
agcﬁtcccga
gcggaaaact
atttgaaatc
aacgccatgce
ccetoggtat

taaacggcat

Neisseria meningitidis

tggtgtcdacc
taaagacaaa
gaagctggeg
caaattgaag
gcagctcatt
aaccgecttt
acgcoagtece
aggcggeagg
gacctacacg
gccagaactce
cgtcatcage
crttggegga

acgccatatc

Thr Ile Asp
170

Lys Ser Pro
185

Asp Gly Lys

Ala Glu Lys

Glu Val Ala
235

Ile Gly Leu
250

gccgacatcg
ggLetgoagt
gcacaagglg
aacgacaagg
accttggaga
cagaccgage
agaatcggeyg
gcgacatate
atagatttcg
aatgtecgacce
ggottcegtee
aaagcccagg

ggccottgeeg

178

Phe Ala Ala

Glu Leu Asn
190

Arg His Ala
205

Gly Ser Tyr
220

Gly Ser Ala

Ala Ala Lys

gtgcgggget
crttgacget
cggaaaaaac
tcagoeogett
gtggagagrt
aaatacaaga
acatagcagg
gcgggacggce
ccgecaagea
tggccgoege
tttacaacca
aagttgeccgg

ccaagcaata

Lys Gln
175

Val Asp

Val Ile

Ser Leu

Glu val
240

Gln
255

tgccgatgea
ggatecagtcee
ttatggaaac
cgactttate
crcaagtatac
ttcggagcat
cgaacataca
gttcggttca
gggaaacggc
cgatatcaag
agccgagaaa
cagcgeggaa

a

&0

120

180

240

300

360

420

480

540

600

660

771

13s



<210>
<211>
<212>
<213

<400>
Cys Gly Ser

1

Leu

Gln

Leu

Asn

65

Arg

Phe

Glu

Gln

Leu

145

Asp

Gln

Asp

Ala

Ser

Ala

50

Thr

Gln

Gln

Gln

Phe

1310

Pro

Asp

Gly

Leu

196
256
PRT

Neisseria meningitidis

196

Asp

Leu

35

Ala

Gly

Ile

val

Ile

115

Arg

Glu

Ala

Asn

Ala
195

Ser

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Gln

Ile

Gly

Gly

Gly

180

Ala

Gly Gly Gly Gly

5

Leu
Leu
Gly
Leu
Val
85

Lys
Asp
Gly
Gly
Gly
165

Lys

Ala

Thxr

Asp

Ala

Lys

70

Asp

Gln

Ser

Asp

Arg

150

Lys

Ile

Asp

Ala

Gln

Glu

55

AgSn

Gly

Ser

Glu

Ile

138

Ala

Leu

Glu

Ile

Pro

Ser

40

Lys

Asp

Gln

His

His

120

Ala

Thr

Thr

Hisg

Lys
200

Val

Leu

25

Val

Thr

Lys

Leu

Ser

105

Ser

Gly

Tyr

Tyr

Leu

185

Pro

Ala

10

Asp

Arg

Tyr

Val

Ile

]

Ala

Gly

Glu

Arg

Thr

170

Asp

Ala

His

Lys

Gly

Ser

75

Thr

Leu

Lys

His

Gly

155

Ile

Ser

Gly

179

Asp

Lys

Asn

60

Arg

Leu

Thr

Mert

Thr

140

Thr

AsSp

Pro

Lvys

Ile

Asp

Glu

15

Gly

Phe

Glu

Ala

Val

125

Ser

Ala

Phe

Glu

Arg
205

Gly

Lys

30

Lys

Asp

Asp

Ser

Phe

110

Ala

Phe

Phe

Ala

Leu

190

His

Ala

15

Gly

Leu

Ser

Fhe

Gly

Gln

Lys

Asp

Gly

Ala

175

Asn

Ala

Gly

ieu .

Lys

Leu

Ile

80

Glu

Thr

Arg

Lys

Sear

160

Lys

Val

val



Ile Ser Gly Ser Val Leu Tyr Asn Gln Ala Glu

219

215

Leu Gly Ile Phe Gly Gly Lys Ala Gln Glu Val
230

225

235

val Lys Thr val Asn Gly Ile Arg His Ile Gly

«210> 197
<211> 768
«212> DNA
<233>

<400> 197
atgagqcagcg

accgeacege
aggaaaaacyg
gacegcctca
caaatecgaag
caaagcecatt
ggcaagatag
tttgacaaqgc
gatgceggeg
atcgaacate
gatggaaaac
agttactecce
aaaaccgtaa
<210> 198
«211> 255
«212> PRT

<213>

<400> 198

245

9495999t gg

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgecttaac
ttgegaaacy
ttcccgaagg
gaaaactgac
Lgaaatcgce
gccatgecegt
tcggtatett;

acggcatacg

Neisseria meningitidis

bgtcgecgee
agacaaaggt
gctggeggea
attgaagaac
gctcattacce
cgcctttecag
ccagttcaga
¢ggcagyggeg
ctacaccata
agaactcaat
catcageggt
tggcggaaaa

ccatatcgge

Neisseria meningitidis

250

gacatcggty
ttgcagtcrt
caaggigcegg
gacaaggtca
ttggagagtg
accoaccaaa
atcggcgaca
acatatcgceg
gatttegccg
ghcgacctgy
tcocgteoetrte
gcccaggaag

crttgcogecea

Lys Gly Ser Tyr Ser

220

Ala Gly Ser Ala Glu

240

Leu Ala Ala Lys Gln

eggggettge
tgacgctgga
aaaaaactta
gceghttega
gagagtteca
tacaagattc
tagcgggega
ggacggcglt
ccaagcaggg
ccgecegeega
acaaccaage
ttgceggeag

agcaataa

255

cgatgcacta
tcagtcegte
tggaaacggt
ctttatccac
agtatacaaa
ggagcattec
acatacatct
cggttcagac
aaacggcaaa
tatcaagceg
cgagaaaggc

cgcggaageg

Met Ser Ser Gly Gly Gly Gly Vval ala Ala Asp 1le Gly Ala Gly Leu

1

5

10

180

15

60

120

180

240

300

360

420

480

540

600

660

720

18 %



Ala

Ser

Ala

Thr

65

Gln

Gln

Gln

Ehe

Pro

145

Asp

Gly

Leu

Ser

Gly
225

Asp

Leu

Ala

5¢

Gly

Tle

val

Ile

Arg

130

Glu

Ala

Asn

Ala

Gly

210

Ile

Ala

Thr

3s

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala

195

Ser

Phe

Leu

20

Leu

Gly

Leu

val

Lys

1900

Asp

Gly

Gly

Gly

Lys

180

Ala

val

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Ser

Asp

Arg

Lys

165

Ile

Agp

Leu

Gly

Ala

Gln

Glu

Asn

70

Gly

Ser

Glu

Ala

150

Leu

Glu

Ile

Tyr

Lys
230

Pro

Ser

Lys

55

Gln

His

His

RAla

1315

Thr

Thr

His

Lys

Asn

215

Ala

Leu

Val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

Asp

25

Tyr

Val

Tle

Ala

105

Gly

Glu

Arg

Thr

Lys

igs

Ala

Glu

His

Lys

Gly

Ser

Thr

90

Leu

Lys

His

Gly

Ile

170

Ser

Gly

Glu

Val

Lys

Asn

Asn

Arg

75

Leu

Thr

Thr

Thr

155

Asp

Pra

Lys

Lys

Ala
235

18]

Asp

Glu

Gly

60

Phe

Glu

Ala

val

Ser

140

Ala

Phe

Glu

Arg

Gly

220

Gly

Lys

Lys

45

Asp

aAsp

Ser

Phe

Ala

125

Phe

Phe

Ala

Leu

His

208

Ser

Ser

Gly

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

199

Ala

Tyr

Ala

Leu

Lys

Leu

Ile

Glu

95

Thr

Arg

Lys

Ser

IJYS

175

Val

Val

Ser

Glu

Gln

Leu

Asn

Arg

80

Ehe

Glu

Gln

Leu

Asp

160

Gln

Asp

Ile

Leu

val
240

R



Lys Thr Val Asn Gly Ile Arg His Ile Gly Leuw Ala Ala Lys Gln

<210> 199
<211> 768
<212 DRA
<213>

<400» 199
tgcagcagcg

accgcacegeo
aggaaaaacyg
gacagcctca
caaatcgaag
caaagccatt
gggaagatgg
tttgacaage
gatgeeggeg
atcgaacatet
gatggaaaac
agttactccc
aaaaccgtaa
«210> 200
<21ls 255
«212> PRT
<Z213>

<400> 200

245

gagggggtgy
tcgaccataa
agaaactgaa
atacggacaa
tggacgggca
ccgecttaac
ttgcgaaacyg
tteccegaagy
gaaaactgac
tgaaakcgec
gccatgecgt
tcggtatett

acggcatacg

Neisseria meningitidis

tgtcgocgee
agacaaaggt
gctggeggca
attgaagaac
gctcattacce
cgcctttcag
ccagttcaga
cggcagggey
ctacaccata
agaactcaat
catcageggt

tggcggaaaa

ccatategge

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly Val

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Ala Glu Lys Thr

55

250

gacatcggig
ttgcagtcte
caaggtacygg
gacaaggtca
ttggagagtg
accgageaaa
atcggcgaca
acatatcgcey
gatttecgreg
gtcaacctgg
tcogtecttt
gcccaggaag

cttgeegaoca

Ala Ala Asp

Asp His Lys

25

Arg Lys Asn

Tyr Gly Asn

182

c€ggggettge
tgacgcrgga
aaaaaactta
gcegtttega
gagagttcca
tacaagattc
tagcgggega
ggacggegtt
cCcaageagyg
ccgoegeocca
acaaccaage
Ltgeecggeag

agcaataa

Ile Gly ala

Asp Lys Gly

Glu Lys Leu
45

Gly Asp Ser
60

255

cgatgcacta
tcagtcegte
tggaaacggt
ctttatccge
agtatacaaa
ggagcattcc
acatacatct
cggttcagac
@aacggcaaa
tatcaagcecyg
cgagaaaggc

cgcggaagtg

Gly Leu

Leu Gln

Lys Leu

Leu Asn

4290

4890

540

&G0

660

72D

768

/ &9



Thr

65

Gln

Gln

Gin

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Lys

Gly

lie

val

Ile

Arg

130

Glu

Ala

Asn

Ala

Gly

210

Ile

Thr

<210>
<211>
«212>»
<213>

<400>

tgeggatoea goggaggyggy tggdtgtogee geegacateg gtgogggact tgocgatgea

Lys
Glu
Tyr
Gln
115
Ile
Gly
Gly
Gly
Ala
195
Ser
Phe

Val

201
771
DA

Leu

val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ala

Val

Gly

Asn

Lys
Asp
BS

Gla
Ser
Asp
Arg
Lys
165
Ile
Asp
Leu

Gly

Gly
245

Asn

70

Gly

Ser

Glu

Iie

Ala

150

Leu

Glu

Ile

Tyr

Lys
230

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn

215

Ala

krg

Lys

Leu

Ser

Ser

120

Gly

Tyr

Leu

Pro

200

Gln

Gin

His

¥eisseria meningitidis

201

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

AsSp

Ala

Glu

Iie

Ser
Thr
90

Leu
IJ},S
His
Gly
ile
170
Sexr
Gly
Glu

Val

Gly
250

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

Ala

235

Leu

183

Phe

Glu

Rla

Val

Ser

140

Ala

Phe

Arg

Gly
220

Ala

Asp

Phe

Ala

125

Phe

bhe

Ala

Leu

His

205

Ser

Ser

Ala 1

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

hAsn

19¢

Ala

Tyr

Ala

Tle
Glu
95

Thr
Arg
Lys
Ser
Lys
175
Val
Val
Ser

Glu

Gln
255

Arg

Phe

Glu

Glin

Leu

Asp

160

Gln

Asp

ile

Leu

Val
24Q

(90



ctaaccgecac
gtcaggaaaa
ggtgacagcc
cgccaaateg
aaacaaagcc
tccgggaaga
tcttbttgaca
gacgatgceg
aaaatcgaac
ccggatyggaa
ggcaqttact
gtgaaaaccg
<«210> 202
<211= 256
«212> PRT
<213>

<400> 202

cgctecgacca
acgagaaact
tcaatacggg
aagtggacgy
attcegectt
tagttgecgaa
agcttccecga
gcggaaaact
atttgaaatc
aacgccatgce
ccoteggtat

taaacggcat

taaagacaaa
gaagctgycg
caaattgaag
gragecteatt
aaccgecttt
acgccagtte
aggeggeagg
gacctacacc
gccagaactce
cgtcatcage
ctttggegga

acgccatatc

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
as

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln val

5

Ala Leu Thr Ala Pro

20

Thr Leu hs

Gln Gly Al

r Gln Ser
40

a Glu Lys
55

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Gln

B3

Tyr Lys Gl

n Ser His

ggtttgcagt
gcacaaggtg
aacgacaagg
accttggaga
cagaccgagc
agaatcggeyg
gcgacatatc
atagatkttcg
gatgtcgacc
ggttccgtec

aaagcccagg

ggccttygeeg

val Ala Ala

10

Leu Agp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser

75

Leu Ile Thr
20

Ser Ala Leu

184

ctrtgacget
cggaaaaaac
tcageegttt
gtggagagtt
aaatacaaga
acatageggg
gegggacgge
ccgceaagea
tggcegecoge
tttacaacca
aagttgeccgg

ccaagcaata

Asp Ile Gly

Lys Asp Lys

30

Asn Glu Lys

45

Asn Gly Asp

60

Arqg Phe Asp

Leu Giu Ser

Thr Ala Phe

ggatcagtce
ttatggaaac
cgactttatc
ccaagtatac
tteggageat
cgaacataca
gttcggtica
gggaaacggc
cgatatcaag
agccgagaaa
cagcgeggaa

a

Ala Gly
15

Gly Leu

Leu Lys

Sar Leu

Phe Ile
B0

Gly Giu
as

Gln Thr

120

180

240

300

is0

420

480

540

600

660

720

771



Glu Gln Ile
115

Gln Phe Arg
130

Leu Pro Glu
145

Asp Asp Ala

Gln Gly Asn

Asp Leu Ala
195

ile Ser Gly
210

Leu Gly Ile
225

val Lys Thr

<210 203
<211 768
«212> DMNA
213>

<400> 203
atgagcagcg

accgracegce
aggaaaaacg
gacagccrea
caaatcgaag

caaagecatt

180

Gln Asp Ser Glu His

120

Ile Gly Asp Ile Ala

135

Gly Gly Arg Ala Thr
150

Gly Gly Lys Leu Thr

165

Gly Lys Ile Glu His

180

Ala Ala Asp Ile Lys

200

Ser Val Leu Tyr Asn

215

Phe Gly Gly Lvs Ala
230

val Asn Gly Ile Arg

245

gaggaggtgg

tcgaccataa
agaaactgaa
atacgggcaa

tggacgggca

ccgeecttaac

Neisseria meningitidis

tgtcgeegee
agacaaaggt
gctggeggea
attgaagaac
gcteattace

cgcctttcag

105

Ser Gly Lys

Gly Glu His

Tyr Arg Gly
155

Tyr Thr Ile
170

Leu Lys Ser
185

Pro Asp Gly

Gln ala Glu

Gln Glu val
235

His 1le Gly
259

gacatcgagkyg
ttgeagretrt
caaggtgcgyg
gacaaggrca
tiggagageg

accgagcaaa

185

110

Mef val Ala
125

Thr Ser Phe
140

Thr Ala Phe

Asp Phe Ala

Pro Glu Leu
190

Lys Arg His
205

Lys Gly Ser
220

Ala Gly Ser

Leu Ala Ala

€ggggcttge
tgacgctaga
aaaaaactta
gcecgtLtega
gagagttcca

racaagattc

Lys Arg

Asp Lys

Gly ser
16¢

Ala Lys
175

Asn Val

Ala Vval

Tyr Ser

Ala Glu
240

Lys Gln
255

cgatgcacta
tcagtcegtce
tggaaacggt
ctttatcecge
agtatacaaa

ggagcattec

60

120

180

240

300

360

[92



gggaagatgg
tttgacaagce
gatgceggcy
atcgaacatt
gatggaaaac
agttactcec
aaaaccgtaa
<210> 204
<211> 255
<212> PRT
<213>
<400> 204

Met Ser Ser

1

hla Asp Ala

Ser Leu Thr

Ala Ala Gla
50

Thr Gly Lys
65

Gln 1le Glu

Gln Vval Tyr

Gln Ile Gln
115

Phe Arg Iile
130

ttgcgazacy
ttccecgaagg
gaaaactgac
tgaaategee
gccatgecgt
teggtatetet

acggcatacg

ccagttcaga
€ggcagggcg
ctacaccata
agaactcaat
catcageggt
tggcygaaaa

ccatategge

Neisseria meningitidis

Gly Gly Gly Gly val

5

Leu Thr Ala Pro Leu

20

Leu Acsp Gln Ser Val

40

Gly Ala Glu Lys Thr

S5

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

as

Lys Gln Ser His Ser

100

Asp Ser Glu His Ser

120

Gly Asp Ile Ala Gly

135

atcggegaca
acatatcgeg
gatttegoeg

gtcgacetgg

tccgtoottt

gcccaggaag

cctgeegecea

Ala Ala Asp
10

Asp His Lys

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala Leu Thr
105

Gly Lys Met

Glu His Thr

186

tagcgggega
ggacggegts
ccaagcaggg
ccgoogooga
acaaccaagc
ttgceggeag

agcaataa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly aAsp Ser
50

Phe Asp Phe

Glu Ser Gly

Ala Phe Gln
110

Val Ala Lys
125

Ser Phe Asp
140

acatacatct
cggttcagac
aaacggcaaa
tatcaagecy
cgagaaaggc

“grggaagtg

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

g8d

Glu Phe

95

Thry Glu

Arg Gln

Lys Leu

4240

540

600

660

720

768

/73



Pro Glu Gly
145

Asp Ala Gly

Gly Asn Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Fhe
225

Lys Thr val

<210 205
<211 768
<212> DNA
<«213>»

<400 205
tgcagcageg

accgeaccge
aggaaaaacg
gacagcctca
caaastcgaag
caaagecatt
gggaagatrgg
tttgacaagc
gatgcecggeg
atcgaacatt

gatggaaaac

Gly Arg Ala Thr Tyr
150

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Asp Ile Lys Pro

200

val Leu Tyr Asn Gln

215

Gly Gly Lys Ala Gln
230

Asn Gly Ile Arg His

245

dagggggtgy

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgecttaac
ttgcgaaacy
ttcccgaagg
gaaaactgac
tgaaatcgec

gccatgeegt

Neisseria meningitidis

tgtcgoogee
agacaaaggr
gctggcagea
attgaagaac
gctcattace
cgcctttoag
ccagttcaga
tggcagggeg
ctacaccata
agaactcaat

catcagegat

Arg Gly Thr

155

Thr Ile Asp
170

Lys Ser Pro
185

Asp Gly Lys

Ala Glu Lys

Glu val Ala

235

Ile Gly Leu
250

gacatcgglg
ttgcagtctt
caaggtgegg
gacaaggtca
ttggagagtg
accgagcaaa
atcggcgaca
acatatcqgcg
gatttcgeceg
gicgacctgg

tcecgreettt

187

Ala Phe Gly

Phe Ala Ala

Glu Leu Asn

150

Arg His Ala

205

Gly Ser Tyr

220

Gly Ser Ala

Ala Ala Lys

cggggcettyge
tgacgetgga
aaaaaactta
gcegtttcga
gagagttcca
tacaagattc
tagcgggcga
ggacggegtt
ccaageaggg
ccgeccgeega

acaaccaagc

Ser Asp
le0

Lys Gln
175

Val Asp

Val Ile

Ser Leu

Glu val
240

Gin
255

cgatgcacta
Lcagtccgte
tggaaacqgt
ctitatcege
agtaltacaaa
ggagcattce
acatacatct
cggttcagac
aaacggcaaa

tatcaagceg

cgagaaaqgc

690

120

180

240

360

420

480

540

Q0

660



agttact

aaaaccgtaa acggeatacg ccatatcgge cttgecgeca ageaataa

<210>
<21l>
<212>
<213>

<4005
Cys Ser
1

Ala asp

Ser Leu

Ala Ala
50

Thr Gly
65

Gln Ile

Gln val

Gln Iie

Phe Arg

130

Pro Glu
145

Asp Ala

Gly Asn

cccC

2086
255
PRT

teggtatctt tggcggaaaa geoccaggaag ttgeeggeaq cgcggaagtg

Neisseria meningitidis

206
Sex

Ala

Thr

35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Gly Gly Gly Gly val

Leuw

20

Leu

Gly

Leu

Val

Lys

100

Gly

Gly

Gly

Lys
180

5

Thr ala

Asp Gln

Ala Glu

Gln Ser

Ser Glu

Asp Ile

Arg Ala
150

Lys Leu
165

Ile Glu

Pro

Ser

Lys

=3

Gln

His

His

Ala

135

Thr

Thr

His

Leu

Val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Ala

Asp

25

Arg

Tyr

val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys
185

Ala

190

His

Lys

Gly

[
m
a1

Thr
990

Leu

Lys

His

Gly

Ile

170

Ser

Asp

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

188

Ile

Asp

Glu

Gly

Phe

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

Gly

Lys

Lys

45

Asp

AsD

Ser

Phe

Ala

125

Phe

Phe

Ala

Leu

Ala

Gly

30

Leu

Ser

Phe

Gly

Gln

110

Lys

ASD

Ala

Asn
190

Gly

15

Leu

Lys

Leu

Ile

Glu

25

Thy

Arg

Lys

Ser

Lys

175

Val

Leu

Gln

L.eu

Asn

Arg

BO

Phe

Glu

Gln

Leu

Asp

160

Gln

Asp

720

768



Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr val

<210> 207
<211 771
<212> DNA
<213>

<400> 207
tgcggatoca

ctaaccgcac
gtcacgaaaa
ggtgacagecc
cgccaaatcy
aaacaaagcce
tccgggaaga
tcttttgaca
gacgatgccyg
aaaatcgaac
ccggatggaa
ggcagttact
gtgaaaaccg
«<210> 208
<21li> 256
<212> PRT

<213>

<400> 208

Ala Asp TIle Lys

Val Leu Tyr Asn

Gly Gly Lys Ala

200

215

230

Asn Gly Ile Arg

245

gc9g9agg9ygg
cgertegacca
acgagaaact
tcaatacggg
aagtggacgg
attccgeett
tggttgcgaa
agcttccega
gcggaaaact
atttgaaatc
aacgccatge
cccteoggtat

taaacggcat

Meisseria meningitidis

tggtgbtegee
taaagacaaa
gaagctggceg
caaattgaag
gcagctecatt
aacecgecie
acgceagttc
ag99cggcagg
gacctacacc
gccagaacte
cgtcatcage

ctttggegga

acgceatatc

Neisseria meningitidis

Pro Asp Gly Lys

Gln Ala Glu Lys

Gln Glu val Ala

235

His Ile Gly Leu

2590

gcegacateg
ggtttgcagt
gcacaaggtyg
aacgacaagg
accttggaga
cagaccgagqc
agaatcggeg
gcgacatatce
atagatitcg
aatgtcgace
ggttcegtceo
aaagcccagg

ggeeetgoeg

189

Arg His Ala
205

Gly Ser Tyr
220

Gly Ser Ala

Ala Ala Lys

gtgcggggeon
ctttgaggct
cggaaaaaac
tcageecgote
gtggagaget
aaatacaaga
acatagcagg
959993C99F
ccgecaagea
tggcegcoge
tttacaacca
aagttgccegg

ccaageaata

val Ile

Ser Leu

Glu val
240

Gin
255

tgccgatgea
ggatcagtcc
ttatggaaac
cgactttatc
ccaagtatac
ttcggageat
cgaacataca
gttcggttca
gggaaacggc
cgatatcaag
agccgagaaa
cagcgcggaa

a

60

120

1860

300

360

480

S40

600

660

720

771

r96



Leu

Gln

Leu

Asn

65

Arg

Phe

Glu

Gln

Leu

145

hsp

Gln

Asp

Ile

Leu

Gly

Ala

Ser

Ala

50

Thr

Gln

Gln

Gln

Phe

130

Pro

Asp

Gly

Leu

Ser

210

Gly

Ser

Asp

Leu

35

Ala

Gly

Ile

Val

lle

138

Arg

Glu

Ala

Asn

Ala

195

Gly

Ile

Ser

Ala

20

Thr

Gln

Lys

Glu

Tyr

100

Gln

Ile

Gly

Gly

Gly

1840

Ala

Ser

Phe

Gly

Leu

Leu

Gly

Leu

Val

85

Lys

Asp

Glv

Gly

Gly

185

Lys

Ala

Val

Gly

Gly

Thr

Asp

Aia

Lys

70

Asp

Gln

Ser

Asp

Arg

150

Lys

Ile

Asp

Leu

Gly

Gly

Ala

Gln

Glu

55

Asn

Gly

Ser

Glu

Ile

135

Ala

Leu

Giu

Ile

Tyr

215

Lys

Gly

Pro

Ser

a0

Lys

Asp

Gln

His

His

120

Ala

Thr

Thy

His

Lys

200

Asn

Ala

Val

Leu

25

Val

Thr

Lys

Leu

Ser

105

Ser

Gly

Tyxr

Tyr

Leu

185

Pro

Gln

Gln

Ala

10

Asp

Arg

Tyyr

Val

ile

90

Ala

Gly

Glu

Arg

Thr

170

Lys

Asp

Ala

Glu

Ala

His

Lys

Gly

Ser

75

Thr

Leu

His

Gly

155

Ile

Ser

Gly

Glu

val

190

Asp

Lys

Asn

Asn

&0

Arg

Leu

Thr

Thr

140

Thr

Asp

Pro

Lys

Lys

220

Ala

Ile

ASp

Gly
Fhe
Glu
Ala
val
125
Ser
Ala
Phe
Glu
Arg
205

Gly

Gly

Gly

Lys

30

Lys

Asp

Asp

Ser

Phe

110

Ala

Phe

Phe

Ala

Leu

1590

His

Ser

Ser

Ala

15

Gly

Leu

Ser

Phe

Gly

35

Gln

Lys

Gly

Ala

175

Asn

Ala

Tyr

Ala

Gly

Leu

Lys

Leu

Ile

80

Glu

Thr

Arg

Lys

Ser

160

Lys

val

Val

Ser

Glu

[7%



225

230

235

2440

val Lys Thr val Asn Gly Ile Arg His ile Gly Leu Ala Ala Lys Gln

<210> 209
<211> 768
<212> DNA
<213>

<400> 209
atgagcagceg

accgcacege
aggaaaaacg
gacagcctca
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagce
gatgeceggeg
atcgaacatt
gatggaaaac
agrractccc
aaaaccgtaa
«210> 210
<211> 255
<212> PRT

<213>

<400> 210

245

gagg99gtgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgecttaac
ttgcgaaacg
tteccgaagyg
gaaaactgac
tgaaatcgece
gccatgoegt
tcggpatctt

acggcatacg

Neisseria meningitidis

tgtegeegee
agacaaaggt
gctggeggea
attgaagaac
gctecattace
cgecckttteag
ccagttcaga
cggcaggacy
ctacaccata
agaactcaat
catcageggt

tygcggaaaa

ccatatecgge

Neisseria meningitidis

250

gacatcggty cggggettge
ttgcagtett tgacgctgga
caaggtgcgy aaaaaactta
gacaaggtca gccgtttega
ttggagagtyg gagagttcca
accgagcaaa tacaagattc
atcggcgaca tagogggcga
acatatcgcg ggacggegtt
gatttegecg ccaagecaggg
gtcgacclgg cogocgecga
Lecegteehtt acaaccaage
gccocaggaag ttgocoggeag

cttgeegcca agcaataa

255

cgatgcacta
tcagtcecgtc
tggaaacggt
ctttatccge
agktatacaaa
ggagcattcce
acatacatct
cggtrcagac
amacggcaaa
Latcaagccg
cgagaaagge

€gcggaagtg

tet Ser Ser Gly Gly Gly Gly val ala Ala Asp Ile Gly Ala Gly Leu

1

5

10

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu Gln

20

25 30

Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu

35

40

45

191

60

120

180

240

300

360

420

480

540

600

660

720

768



Ala

Thr

65

Gln

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Lys

Ala

50

Gly

Ile

val

ile

Arg

130

Glu

Ala

Asn

Ala

Gly

210

Ile

Thr

<210>
<2il>
<212>

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala

135

Ser

Phe

Val

211
768
DNA

Gly

Leu

Val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

hla

Val

Gly

Asn

Ala

Lys

Asp

85

Gln

Ser

Asp

Arg

Lys

165

Tle

Asp

Leu

Gly

Gly
245

Glu

Asn

70

Gly

Ser

Giu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Lys

230

Ile

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

ASn

215

Ala

Arg

Thr

Lys

Leu

Ser

Ser

.120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

His

Tyr

val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Glu

Ile

Gly

Ser

Thr

50

Lys

His

Gly

Asn

Arg

75

Leu

Thr

Met

Thr

Thr
155

Gly

Phe

Glu

Ala

Val

Ser

1490

Ala

Ile Asp Phe

170

Glvy

Glu

val

Gly
250

 Pro

Lys

Lys

Leu

192

Glu

Arg

Gly

220

Gly

Ala

Asp

Asp

Ser

Phe

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ser

Ala

Ser

Phe

Gly

Gln

110

Lys

AsSp

Gly

Ala

Asn

190

Ala

Tyr

Ala

Lys

Leu

Ile

Glu

55

Thr

Arg

Lys

Ser

Lys

175

val

Val

Ser

Glu

Gln
255

Asn

Arg

80

Phe

Glu

Gln

Leu

Asp

l6¢

Gln

Asp

Ile

Leu

Val
240

199



<213>

<q00> 211
tgcagcageg

accgcaccgc
aggaaaaacyg
gacagectcea
caaatcgaag
caaagccatt
gggaagatgy
tttgacaagc
gatgceggeg
atcgaacatt
gatggaaaac
agttactcee
aaaaccgtaa
£210> 212
«211> 255
<212> PRT
<213>

<400> 212

9agggggtgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgeottaac
ttgcgaaacyg
ttcecgaagg
gaaaactgac
tgaaatcgee
gccatgeogt
toggtatett

acggcatacg

Neisseria meningitidis

tgtegecgee
agacaaaggt
gctggeggea
attgaagaac
gctcattacc
cgccttbcag
ccagttcaga
cggcagggcyg
ctacaccata
acaactcaat
catcageggt
tggcggaaaa

ccatateggt

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly val

1

Ala Asp Ala

Ser Leu Thr
3s

Ala Ala Glna
50

Thr Gly Lys
65

Gln Ile Glu

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

gacatcggtg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagty
accgagcaaa
atcggegaca
acatatcgcg
gatttegeeg
gtcgaccigg
tcegtectte
gcecaggaag

cttgecegeca

Ala Ala Asp
it

Asp His Lys

25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

Ile Thr Leu

193

€ggggcrtgc
tgacgctgga
aaaaaactta
gccgtttega
gagagtteca
tacaagattc
tagcgggega
ggacggcgtt
ccaagcaggyg
ccgeegecga
acaaccaagcq
ttgccggeag

agcagtaa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagteegte
tggaaacggt
ctttatcecge
agtatacaaa
ggagcalttcc
acatacatct
cggttcacac
aaacggcaaa
tatcéagccg
cgagaaaggce

cgcggaagrg

Gly Leu
15

Leu Gin
Lys Leu
Leu Asn
Ile Arg

g0

Glu Phe

60

120

180

loo

360

420

540

600

720

768

190



Gln Val Tyr

Cln 1Ile Gln
1:i5

Phe Arg Ile
130

Pro Glu Gly
145

Asp Ala Gly

Gly Asn Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr Val

<210> 213
<211 TF71
<212> DA

L

Lys Gln
100

Asp Ser

Gly Asp

Gly Arg

Gly Lys

165

Lys Ile

1B0

Ala Asp

Val Leu

Gly Gly

Asn Gly 1

245

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Lys
230

His

His

Ala

135

Thr

Thr

Hisg

Lys

ASn

215

Ala

Arg

Ser

Ser

120

Tyr

Tyr

Leu

Bro

200

Gln

Gln

<213> Neisseria meningitidis

<400> 213

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Ala

Glu

Ile

90

Leu Thr

Lys Met

His Thr

Gly Thr
155

lle Asp
170

Ser Pro

Gly Lys

Glu Lys

val Ala

235

Gly Leu
250

tgcggatcca gcggaggggg tgotgtogec geccgacatcg

ctaaccgcac
gtcaggaaaa

ggtgacagoco

€gctcgacca taaagacaaa ggtttgcagt

acgegaaact gaagctggeg gcacaaggtg

tcaatacggg caaattgaag aacgacaagg

194

Ala Phe

val Ala
125

Ser Phe
140

Ala Phe

Phe Ala

Glu Leu

Arg His

205

Gly Ser
220

Gly ger

Ala Ala

Gln

110

Lys

Asp

Gly

Ala

Asn

120

Ala

Tyr

Ala

Lys

gtgcggggct

ctttgacger

cggaaaaaac

tcagccgttt

25

Thr Glu

Arg Gin

Lys Leu

Ser Asp
160

Lys Gln
175

Val Asp

Val Ile

Ser Leu

Glu val
240

Gln
255

tgccgatgea
ggatcagtce
ttatggaaac

cgactttatce

60

120

180

29/
el



cgccaaatcg
aaacaaagcc
tcecgggaaga
tcttttgaca
gacgatgceg
aaaatcgaac
ccggatggaa
ggcagttact
gtgaaaaccg
«210> 214
<211> 256
«212> PRT

213>

<400> 214

aagtggacgg
attecegectt
tggttgegaa
agcttcccga
gcggaaaact
atttgaaatc
aacgccatgce
cectoggtat

taaacggcat

gcagcteatt
aaccgeetktt
acgccagttce
aggcggcagy
gacctacacc
gccagaactc
cgtcatcagc
ctttggegga

acgecatatce

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
s

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln val

Glu Gln Tle
115

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Gln

85

Tyr Lys Gln Ser His

100

Gln Asp Ser Glu His

120

acctrggaga
cagacegagce
agaatcggeg
gcgacatate
atagattteg
aatgtcgacc
ggttcegtce
aaagcccagg

ggtcttgeey

Val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu Ile Thr
[0

Ser Ala Leu
105

Ser Gly Lys

195

grggagagtt
aaatacaaga
acatagcggg
gcaggacggce
ccgeccaagca
tggoegeege
tttacaacca
aagttgccgy

cCaagcagta

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Lev Glu Ser

Thr Ala Phe
110

Met Val Ala
125

ccaagtatac
ttcggagceat
cgaacataca
gttcggtica
gggaaacgge
cgatatcaag
agccgagaaa
cagcgeggaa

a

Ala Gly
i5

Gly Leu

Leu Lys

Ser Leu

Phe Ile

80

Gly Glu
g5

Gln Thr

Lys Arg

300

360

420

480

540

600

660

720

771

202



Gln Phe Arg
1390

Leu Prc Glu
145

Asp Asp Ala

Gln Gly Asn

Asp Leu Ala
195

Ile Ser Gly
210

Leu Gly JTle
225

val Lvs Thr

<210> 215
<211l> 768
<212> DNA
<213>

<400> 215
atgagcageg

accgcacege
aggaaaaacg
gacagcclca
caaatcgaag
caaagccatt
gggaagatgg
tctgacaage
gatgccggeg

atcgaacatc

Ile Gly Asp lle Ala

135

Gly Gly Arg Rla Thr
150

Gly Gly iys Leu Thr

165

Gly Lys Tle Glu His

180

Ala Ala Asp Ile Lys

200

Ser val Leu Tyr Asn

215

Phe Gly Gly Lys Ala
230

val Asn Gly Ile Arg

245

gagggggtgg

tcgaccataa
agaaactgaa
atacgggcaa
tegacgggea
ccgcecttaac
ttgcgaaacg
tteccecgaagy
gaaaactgac

tgaaatcgee

Neisseria meningitidis

tgtecgecgeo
agacaaaggt
gctggeggcea
attgaagaac
gctcattacce
cgcctticag
ccagttcaga
€ggcaggygey
Ctacaccata

agaactcaat

Gly Glu His

Tyr Arg Gly
155

Tyr Thr Ile
170

Leu Lys Ser
185

Pro Asp Gly

Gln Alé Glu

Gln Glu val
235

His Tle Gly
250

gacatcggtg
ttgoagtott
caaggtygcgy
gacaaggtca
ttggagagty
accgagceaaa
ateggcgaca
acatatcgcg
gatttcgerog

gtcgacckgg

156

Thr Ser Phe
140

Thr Ala Phe

Asp Phe Ala

Pro Glu Leu
180

Lys Arg His
205

Lys Gly Ser
220

Ala Gly Ser

Leu Ala Ala

cggggeetgce
tgacgctgga
agaaaacktta
gecgttboga
gagagttceca
tacaagattc
tagcgggega
ggacggeget
ccaagcagyy

ccgeegeega

Asp Lys

Gly Ser
160

Ala Lys
175

Asn Val

Ala val

Tyr Ser

Ala Glu
240

Lys Gln
255

cgatgcacta
tcagteegte
tggaaacggt
ctttatcecgce
agtatacaaa
ggagcattcec
acatacatct
cggttcagac
aaacggcaaa

tatcaagccg

680

120

180

240

300

3690

420

480

540

600

203



gatggaaaac gccatgecgt catcageggt toogtecttt acaaccaagc cgagaaaggc

agttactcee

aaaaccgtaa

<210> 216
«211> 2585
<212 PRT
<213>
<400 216

MeL Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln val Tyr

Gln Ile Gln
115

Phe Arg Ile
130

Pro Glu Gly
145

Asp Ala Gly

teggbatcectt tggoggaaaa gcccaggaag ttgcocggrag cgoggaagtg

acggcatacg ccatateggt cttgeoogeca agcagtaa

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asp

Gly

Gly

Gly

Gly Gly

Thr Ala

Asp Gln

Ala Glu

Lys Asn

70

Asp Gly

Gln Ser

Ser Glu

Asp Ile

Arg Ala

150

Lys Leu
165

Pro

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

Neisseria meningitidis

Val

Leu

Val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Ala

10

L}’ S

Glvy

Thr

20

Leu

Lys

Hisg

Gly

Ile
170

Asp Tle

Lys Asp

Asn Glu

Asn Gly
60

* Arg Phe

15

Leu Glu

Thr Ala

Met Val

Thr Ser
140

Thr ala
155

Asp Phe

197

Gly

Lys

Lys

45

ASp

Asp

Ser

Phe

Ala

125

Phe

Phe

Ala

Ala

Gly

30

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

hla

Gly

Leu

Lys

Leu

Ile

Glu

25

Thr

Arg

Lys

Ser

Lys
175

Leu

Gln

Leu

Asn

Arg

Phe

Glu

Gln

Leu

Asp

1608

Gln

6690

720

768

QDY



Gly Asn Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr val

<2106> 217
<211> 768
<212s DNA
<213>»

<400> 217
tgcagcagey

accgcaccgce
aggaaaaacg
gacagcctca
caaatcgaag
caaagceatt
gg99aagatgg
tttgacaage
gatgeoggeg
atcgaacatt
gatgaaaaac
agttacccce
aaaaccgtaa

<210> 218
<211> 255

Lys Ile Glu His Leun

180

Ala Asp Tle Lys Pro

200

val Leu Tyr Asn Gln

215

Gly Gly Lys Ala Gln
23¢

Asn Gly Ile Arg His

245

98£9899cgyg
tegaccataa
agaaactgaa
atacgggcaa
Lggacaggca
ccgecttaac
ttgcgaaacg
ttcccgaagg
gaaaactgat
tgaaatcgec
accabtgecegt
tcggtatert

acggtatacg

Neisseria meningitidis

tgtcgeoeocgee
agacaaaggt
gctggcggea
attgaagaac
gctcattacce
cgcccttceag
tcagttcaga
cggcagggcg
Ctacaccata
agaactcaat
catcageggt
tggcggaaaa

ccatatcgge

Lys Ser Pro
185

Asp Gly Lys

Ala Glu Lys

Glu val Ala
235

lie Gly Leu
250

gacatcggtg
ttgragtetc
caaggtgegg
gacaaqgtca
ttggacagceyg
accgagecaag
atcggcgaca
acatatcgeg
gatcregeeg
grcgacctgg
tocogloctit
gcccaggaag

cttgeecgeca

198

Glu Leu Asn
150

Arg His Ala
205

Gly Ser Tyr
220

Gly Ser Ala

Ala Ala Lys

cggggcttge
tgacgctgga
aaaaaactta
geegektega
gagagttcca
tacaagactc
tagegggtga
ggacggegtt
¢taagcaggg
ccgecgecga
acaaccaagce
Ltgecggeag

agcaataa

Val Asp

Val Ile

Ser Leu

Glu val
240

Gln
255

cgatgcacta
tecagteoegte
tggaaacggc
ctttatccgt
agtgtacaaa
ggagcattce
acatacatct
cggttcagaq
acacggtaaa
tatcaagcceg
cgagaaaggc

cgcggaagrg

60

180

240

300

360

420

480

540

&60Q

660

720

768

D oY



<212>
«213>

400>
Cys Ser Ser

1

Ala

Ser

Ala

Thr

€5

Gln

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Asp

Leu

Ala

50

Gly

Ile

Val

Val

Arg

130

Glu

Ala

His

Ala

Gly

PRT
Neisseria meningitidis

218

Ala

Thr

35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala
195

Ser

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ala

Val

Gly

5

Thr

Asp

Ala

Lys

Asp

g5

Gln

Ser

Asp

Arg

Lys

155

Ile

Leu

Gly

Ala

Gln

Glu

Asn

70

Arg

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Gly

Pro

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Ile

His

Lys

Asn

Val

Leu

Val

40

Thy

Lys

Leu

Ser

Ser

120

Tyr

Tyr

Leu

Pro

200

Gln

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lvs

185

Asp

Ala

Ala

10

His

Lys

Gly

Ser

Thr

S50

Leu

Lys

His

Gly

Ile

170

Glu

Glu

Asp

Lys

Asn

hsn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

199

Ile

Asp

Glu

Gly

60

Phe

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

His

Gly

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ala

Gly

30

Leu

Sex

Phe

Gly

Gln

110

Asp

Gly

Ala

BRan

190

Ala

TYyr

Gly

15

Leu

Lys

Leuy

Ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

val

Val

Ser

Leu

Gln

Leu

Asn

Arg

BO

Phe

Glu

Gln

Leu

ASD

160

Gln

AsSp

Ile

Leu



210

215

220

Gly Ile Phe Gly Gly Lys Ala Gln Glu Vval Ala Gly Ser Ala Glu val
230

225

235

240

Lys Thr val Asn Gly Ile Arg His Ile Cly Leu Ala Ala Lys Gln

<210> 219
<211> 771
<212> DNA
<213>

€400> 215

tgeggatceea
ctaaccgeac
gtcaggaaaa
ggcgacagcc
cgtcaaatcg
aaacaaagcc
teccgggaaga
tcttttgaca
gacgatgeeg
aaaatcgaac
ccggatgaaa
ggcagttact
gtgaaaaccg
<210> 220
<211>- 256
<212> PRT
«213>

<4900> 2720

Cys Gly Ser Ser
1

245

9cggagggyy
cgctcgacca
acgagaaact
tcaatacggg
aagtggacag
attecegectt
tggttgcgaa
agcttcccga
gcggaaaact
atttgaaatc
aacaccatge
ceocbeggtat

taaacggtat

5

Neisseria meningitidis

cggtgtegec
taaagacaaa
gaagctggeg
caaattgaag
gcagctcatt
aaccgeecht
acgtcagtte
aggcggcagyg
gatttacace
gceagaactc
cgtcatcage
ctttggegga

acgccatatc

Neisseria meningitidis

250

gccgacateg
ggtttgcagt
gcacaaggtg
aacgacaagg
accttggaga
cagaccgagce
agaatcggceg
gocgacatate
atagatcttcg
aatgtcgace
ggttcegtece
aaagcceagg

ggcctigeog

10

gtgcgggyct
ctttgacgect
cggaaaaaac
tcagceogote
gcggagagit
aagtacaaga
acatagcqgg
gcgggacggc
cecgcotaagea
tggccgcecge
Lttacaaceca
aagttgccgg

ccaagcaata

255

tgccgatgea
ggatcagtee
Ltatggaaac
cgactttatc
ccaagtgtac
ctcggageat
tgaacataca
gtteggttca
gggacacggt
cgatatcaag
agccgagaaa
cagegeggaa

a

Gly Gly Gly Gly val aAla ala asp Ile Gly Ala Gly

15

Leu Ala aAsp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu

20

25

200

30

60

120

240

300

360

420

480

600

660

720

771



Gln

Leu

Asn

65

Arg

Phe

Glu

Gln

Leu

145

Asp

Gln

Asp

Ile

Leu

225

Val

Ser

Ala

S0

Thr

Gln

Gln

Glin

Phe

130

Pro

ASD

Gly

Leu

Ser

210

Gly

Lys

Leu

s

Ala

Gly

Ile

Val

val

115

Arg

Glu

Ala

His

Ala

195

Gly

Ile

Thr

Thx

Gln

Lys

Glu

Tyr

100

Glin

Ile

Gly

Gly

Gly

180

Ala

Ser

Phe

val

Leu

Gly

Leu

Val

85

Lys

Asp

Gly

Gly

Gly

165

Lys

Ala

Val

Gly

Asn
445

Asp

Ala

Lys

70

Asp

Gln

Ser

Asp

hrg

15¢

Lys

Ile

Asp

Leu

Gly

230

Gly

Gln

Glu

55

Asn

Arg

Ser

Glu

Ile

135

Leu

Glu

Ile

Tyvr

215

Lys

Tie

Ser

40

Lys

Asp

Gln

His

His

120

Ala

Thr

Ile

His

Lys

200

Asn

Ala

Arg

Val

Thr

Lys

Leu

Ser

105

Ser

Gly

Tyr

Leu

185

Pro

Gln

Gln

His

Arg

Tyr

Val

ile

90

Ala

Gly

Glu

Arg

Thr

170

Lys

Asp

Ala

Glu

Ile
250

Lys

Gly

Ser

75

Thr

Leu

Lvs

His

Gly

155

Ile

Ser

Glu

Glu

Val

235

Gly

201

Asn

Asn

60

Arg

Thr

Met

Thr

130

Thr

Asp

Pro

Lys

Lys

220

Ala

Leu

Glu

45

Gly

Phe

Glu

Ala

Val

125

Ser

Ala

Phe

Glu

His

205

Gly

Gly

Ala

Lys

Asp

Asp

Ser

Leu

110

Ala

Phe

Phe

Ala

Leu

180

His

Ser

Ser

Ala

Leu

Ser

Phe

Gly

a5

Gln

Lys

Gly

Ala

175

Asn

Ala

Tyr

Lys
255

Lys

Leu

Ile

80

Glu

Thr

Arg

Lys

Ser
160

!JYS

val

Val

Ser

Glu

240

Gln

2273



<210> 221
<211> 768
<212=> DNA
<213>

<400> 221
atgagcagcg

accgeaccygc
aggaaaaacq
gacagcctea
caaatcgaag
caaagccater
gggaagatgg
tttgacaagc
gatgcceggeyg
atcgaacatt
gatgaaaaac
agttactcece
aaaaccgtaa
<210> 222
«211= 255
<212> PRT
<213>
<400> 222

Mel. Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys

9agg9g99cgy

tcgaccataa
agaaactgaa
atacgqggcaa
tggacaggca
ccgecttaac
ttgcgaaacg
trtceegaagg
gaaaactgat
tgaaatcgce
accatgcogt
tcggtatett

acggtatacg

Neisseria meningitidis

tgtecgecegee
agacaaaggt
gctggcggea
attgaagaac
getecattace
cgcccticag
tcagttcaga
€ggcagyggceg
ttacaccata
agaactcaat
catcageoggt
tggcggaaaa

ccatatecgge

Neisseria meningitidis

Gly Gly Gly Gly Val

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

4G

Gly ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

gacatcggty
ttgcaguctt
caaggtgcyg
gacaaggtca
ttggagagcy
accgagcaag
atcggegaca
acatatcgeg
gatttcgecg
gtegacctgg
tccgteettt
gecccaggaag

cttgcegeca

Ala Ala Asp

10

Asp His Lys

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

202

€ggggettge
tgacgctgga
aaaaaactta
gcecgcttega
gagagttecca
tacaagactc
tagcgggtga
ggacggegtt
ctaagcaggg
ccgecgeoga
acaaccaagc
ttgccggeag

agcaataa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

cgatgcacta
tcagtecegte
tggaaacqgce
ctttatccgt
agtgtacaaa
ggagcattcce
acatacatct
cggttcagac
acacggtaaa
tatcaagecg
cgagaaagygc

cgcggaagtyg

Gly Leu

15

Leu Gln

Lys Leu

Leu Asn

Ile Axrg

60

120

180

240

300

360

420

340

600

660

720

768



65 70 75 80

Gln Ile Glu Val Asp Arg Gln Leu ile Thr Leu Glu Ser Gly Glu Phe
85 20 95

Gln Val Tyr Lys Gln Ser His $er Ala Leu Thr Ala beu Gln Thr Glu
100 105 110

Gln val Gln Asp Ser Glu His Ser Gly Lys Met val Ala Lys Arg Gln
il5 120 125

Phe Arg Ile Gly Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys Leu
130 135 140

Pro Glu Gly Gly Arg Ala Thr Tyr Arg Gly Thr Ala Phe Gly Ser Asp
145 150 155 160

Asp Rla Gly Gly Lys Leu Ile Tyr Thr Ile Asp Phe hla Ala Lys Gin
165 170 175

Gly His Gly Lys Ile Glu His Leu Lys Ser Pro Glu Leu Asn Val Asp
180 185 190

Leu Ala Ala Ala Asp Ile Lys Pro Asp Glu Lys His His Ala val Ile
195 200 205

Ser Gly Ser Val Leu Tyr Asn Gln Ala Giu Lys Gly Ser Tyr Ser Leu
210 215 220

Gly Ile Phe Gly Gly Lys Ala Gln Glu Val Ala Gly Ser Ala Glu val
225 230 235 240

Lys Thr val Asn Gly lle Arg His Ile Gly Leu Ala Ala Lys Gln
245 250 255

<210> 223
<2}1> 788
<212> DNA

213> Neisseria meningitidis

<400> 223
tgeagcagcy gagggggegg tgtcygcecgce gacatcggig cQgggcttge cgatgcacta 60
accgcaccge tcgaccataa agacaaaggt btgeagtott taacgctgga tcagtcegtce 120

203



aggaaaaacq
gacagcetta
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagce
gatgctggcg
atcgaacatct
gatgaazaaac
agttactecc
gaasaccgcaa
<210> 224
«211> 255
<212> PRT
<213>

«400> 224

agaaactgaa
atacgggcaa
tggacgggaa
ccgecttaac
ttgcgaaacyg
tteccaaagg
gaaaactgac
tgaaatcgee
gccatgecegt
tcggtatctt

acggcataca

getggeggea
attgaagaac
gctcattacc
cgcceticag
ccagttcaga
c¢ggcagtgcg
ctatactata
cgaactcaat
tatcagcggt
Lggegggcaa

ccatatcggt

Meisseria meningitidis

caaggtgcgg
gacaaggtca
ttggagagcg
accgageaag
atcggegaca
acatatcgeg
gatttcgecoyg
gtcgagcttg
tcegtecttt
gcecagyaayg

cttgcegeca

Cys Ser Ser Gly Gly Gly Gly Val Ala Ala Asp

1

Ala Asp Ala

Ser Leu Thr

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln val Tyr

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser Val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Lys Leu

85

Irys Gln Ser His Ser

100

i0

Asp His Lys
25

Arg Lvs Asn

Tyr Gly Asn

Yal Ser Arg
75

Ile Thr Leu
90

Ala Leu Thr
105

204

agaaaactta
gcegettega
gagagttcca
tacaagactc
tagcgggega
ggacggeght
ccaagcaggg
ccaccgecta
acaaccaaga
ttgcecggeag

agcagtaa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu

45

Gly Asp Ser

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
119

tggaaacgace
ctttatccgt
agtgtacaaa
ggaggattec
acatacatct
cggttcagac
acacggcaaa
tatcaageeg
cgagaaaggc

cgcggaagty

Gly Len
15

Len Gln

Lys Leu

Lau Asn

Ile Arg
B0

Glu Phe
95

Thr Glu

180

2490

300

360

420

180

540

6090

660

768



Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Glu

Val

Arg

130

Lys

Ala

His

Ala

Gly

210

Ile

Thr

<210>
<211>
<212
<213>

<400>
tgcggatcca goggaggagg cggbgicgeco

Gln

115

Ile

Gly

Gly

Gly

Thr

155

Ser

Phe

Ala

225
771
DNA

Asp

Gly

Gly

Gly

Lys

180

Ala

val

Gly

Asn

Ser

Asp

Ser

Lys

165

1le

Tyr

Leu

Gly

Gly
245

Glu Asp Ser
120

Ile Ala Gly
135

Ala Thr Tyr
150

Leu Thr Tyr

Glu His Lau

Ile Lys Pro
200

Tyr Asn Gln
215

Gln Ala Gin
230

Ile His His

Neisseria meningitidis

225

ctaaccgcac

gtcaggaaaa

ggcgacagec

cgtcaaatcg

aaacaaagcc

tcegggaaga

tcttttgaca

cgclegacca taaagacaaa
acgagaaact gaagctggeyg
ttaatacggg caaattgaag
aagtggacgg gaagctcatt
attccgectt aaccgcectt
tggttgecgaa acgecagttc

agcttccecaa aggoggeagt

Glu

Arg

Thr

Lys

185

Asp

Asp

Glu

Ile

Lys

His

Gly

Ile

170

Ser

Glu

Glu

Val

Gly
250

Met

Thr

Thr

155

ASp

Pro

Lys

Lys

Ala

235

[seu

gccgacateg

ggtttgcagt

gcacaaggtg

aacgacaagy

accttggaga

cagaccgagce

agaatcggeq

gcgacatatce

205

Val

Ser

140

Ala

Phe

Glu

Arg

Gly

220

Gly

Ala

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ser

Ala

Lys

Asp

Gly

Ala

Asn

130

Ala

Ala

Lys

gtgcgggget

ctttaacget

cggaaaaaac

tcagccgcett

gcggagagtth

aagtacaaga

acatagcggg

gcgggacggce

Arg

Lys

Ser

Lys

175

val

Val

Ser

Glu

Gln
255

tgcegatgea
ggatcagtce
ttaktggaaac
cgactttatc
ccaagtgtac
ctcggaggat
cgaacataca

gttcggttcea

Gln

Leu

Asp

160

Gln

Glu

Ile

Leu

val
240

60

120

i80

249

300

360

420

48Q

UL



gacgatgctyg
aaaatcgaac
ceggatgaaa
ggcagttact
gtggaaaccg
«210> 226
<211> 256
«212> PRT

<213>

<400> 226

gcggaaaact
atttgaaatc
aacgccatge
ccctoggtat

caaacggceat

gacctatact
gcccgaacte
cgttatcage
ctrtggcggg

acaccatatc

Neisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
315

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln val

Glu Gln Val
115

Gln Phe Arg
130

Leu Pro Lys
145

5

hla Leu Thr Ala Pro

24Q

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Lys

85

Tyr Lys Gln Ser His

100

Gln Asp Ser Glu Asp

120

Ile Gly Asp Ile Ala

135

Gly Gly Ser Ala Thr
150

atagatttcg
aatgtcgagce
ggttcegtoco

caagccragg

ggrctigecg

vVal Ala Ala
10

Leu Asp His
25

val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu Ile Thr
90

Ser Ala Leu

105

Ser Gly Lys

Gly Glu His

Tyr Arg Gly
155

200

ccgecaagcea
Ltgccaccge
tttacaacca

aagttgcegg

Ccaagcagta

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Leu Glu Ser

Thr Ala Leu
110

Met val Ala
125

Thr Ser Phe
140

Thr Ala Phe

gggacacggc
ctatatcaag
agacgagaaa

cagcgcggaa

a

Ala Gly

15

Gly Leu

Leu Lys

Ser leu

Phe Ile

80

Gly Glu

Gln Thr

Lys Arg

Rsp Lys

Gly Ser
160

540

600

720

771



Asp Asp Ala

Gln Gly His

Glu Leu Ala
195

Ile Ser Gly
210

Leu Gly 1Ile
225

Val Glu Thr

<210> 227
<211> 768
<212> DNA
<213>

<400> 227
atgagcagcg

accgcaccge
aggaaaaacg
gacagcctta
caaatcgaay
caaagccatt
ggg9aagatgg
tttgacaage
gatgerggeg
atcgaacatct
gatgaasaaac
agttactoce

gaaaccgeaa

Gly Gly Lys Leu Thr

165

Gly Lys Ile Glu His

180

Thr Ala Tyr Ile Lys

200

Ser val Leu Tyr Asn

215

Phe Gly Gly Gln Ala
230

Ala Asn Gly Ile His

245

9agg9gggcgyg
Lcgaccataa
agaaactgea
atacgggcaa
tggacgggaa
cegecttaac
ttgcgaaacg
ttcccaaagg
gaaaactgac
tgaaatcgcecg
gccatgceeogt
tcggtatere

acggeataca

Neisseria meningitidis

tgtegeegee
agacaaaggt
gctggeggea
attgaagaac
gctcattace
cgeccctteoag
ccagttcaga
cggcagtgeg
ctatactata
cgaactcaat
tatcagcggt
tggcgggcaa

ccatatcggt

Tyr Thr Ile
170

Leu Lys Ser
185

Pro Asp Glu

Gin Asp Glu

Gln Glu Val
235

His Ile Gly
250

gacatcggty
ttgecagrett
caaggtgcgg
gacaaggtca
ttggagageg
accgagcaag
atcggegaca
acatatcgceg
gatttcgecg
gtogagety
tocoglcottt
gcccaggaag

cttgcegeca

207

Asp Phe Ala

Pro Glu Leu
150

Lys Arg His
205

Lys Gly Ser
220

Ala Gly Ser

Leu Ala Ala

cggggcLigc
taacgctgga
aaaaaactta
gcecgetoega
gagagtteca
tacaagactc
Lagcgggcga
ggacggegtt
ccaagcaggg
ccaccgecta
acaaccaaga
ttgcecggeag

agcagtaa

Ala Lys
175

Asn Val

Ala val

Tyr Ser

Ala Glu
240

Lys Gln
255

cgatgeacta
tcagtcegte
tggaaacggc
ctttateccgt
agtgtacaaa
ggaggatticc
acatacatct
cggttcagac
acacgacaaa
tatcaagccg
cgagaaaggc

cgcggaagtg

60

120

240

300

360

420

480

540

600

720

768

Yy



<210>
<21l>
212>
<2135

<400>

Met

1

Ala

Ser

Ala

Thr

65

Gln

Gln

Gln

Phe

Pro

148

Asp

Gly

Leu

Ser

Asp

Leu

Ala

50

Gly

Ile

Val

Val

Arg

130

Lys

Ala

His

Ala

228
255
PRT

Neisseria meningitidis

228

Ser

Ala

Thr

35

Gln

IJY S

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Thr

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

l0¢0

Asp

Gly

Gly

Gly

Lys

180

Ala

Gly

Thr

Asp

Ala

Lys

Asp

Gln

Ser

Asp

Ser

Lys

165

Ile

Tyr

Gly

Ala

Gln

Glu

Asn

70

Gly

Ser

Glu

Ile

Ala

150

Leu

Glu

Gly

Pro

Ser

Lys

55

Asp

Lys

His

Asp

Ala

135

Thr

His

Lys

Leu

Val

40

Thr

Lys

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

Ala

Asp

25

Arg

Ty

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

aAla
10

Lys

Thr

20

Leu

Lys

His

Gly

1le

170

Ser

ASp

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Fro

Lys

208

ile

Asp

Glu

Gly

60

Phe

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

Arg

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

Ala

Gly

30

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

130

Ala

Gly

15

Leu

Lys

Leu

Ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Leu

Gln

Leu

Asn

Arg

80

Phe

Glu

Gin

Leu

Asp

160

Gln

Glu

Ile

e EY



195

200

Ser Gly Ser val Leu Tyr Asn Gln

210

Gly Ile Phe
225

Glu Thr Ala

<2106> 229
<211> 768
212> DNA
«213>

<400> 229
tgcagcageyg

accgcacegce
agcaaaaacy
gacagectta
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgceggeg
atcgaacatt
gatgaaaaac
agtractcoo
gaaaccgcaa
<210> 230
<211l> 255
<212 PRT

<213

<400> 230

Gly Gly Gln Ala Gln Glu val

218

230

Asn Gly Ile His His

245

gaggcggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacggyca
cegecttaac
tLgegaaacyg
ttcccaaaga
gaaaactgac
tgaaatcgcc
accatgcogt
tcggtatctt

acggcataca

Neigseria meningitidis

tgtecgeecgece
agacaaaagt
gctggeggea
attgaagaac
gcteattace
cgcectbocag
ccggttcaaa
cgtecatggeg
ctatactata
cgaactcaat
catcageggt
tggcgggcaa

ccatatcggt

Neisseria meningitidis

205

Asp Glu Lys Gly Ser Tyr Ser Leu

220

- 235

Rla Gly Ser Ala Glu val

2490

ile Gly Leu Ala Ala Lys Gln

25¢

gacatcggeg cogggettgce
ttgcagtett tgacgetgga
caagoltgegg aaaaaactta
gacaaggtca gecgtttega
ttggagageg gagagttceca
accgagcaag aacaagatcg
atcggegaca tagcgggoga
acatatcgeq ggacggegtt
gattttgetg ccaaacaggyg
gtcgagcecttg ccaccgecta
tcegtocktl acaatcaaga
gccocaggaag ttgocggeag

cttgeegeca agcaataa

255

cgatgcacta
tcagtceogtco
tggaaacggc
ctttatcegt
agtgtacaaa
agagcattcc
acatacatct
cggktcagac
acacggcaaa
tatcaagccg
cgagaaaggc

cgcggaagty

Cys Ser Ser Gly Gly Gly Gly Vval Ala Ala Asp lle Gly Rla Gly Leu

1

5

10

209

15

60

120

180

300

360

120

480

540

600

660

720

768

1 b



Ala

Ser

Ala

Thr

65

Gln

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly
225

Asp

Leu

Ala

50

Gly

ile

Vai

Glu

Lys

130

Lys

hla

His

Ala

Gly

210

Ile

Ala

Thr

35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Asp

Gly

Gly

Thr

185

Ser

Phe

Leu

20

Leu

Gly

Leu

Val

Lys

190

Asp

Gly

Val

Gly

Lys

180

Ala

val

Gly

Thr

ARla

Lys

Asp

Gln

Pro

Asp

Met

Lys

165

Ile

Tyr

Leu

Gly

Ala

Gln

Glu

Asn

70

Gly

Ser

Glu

1le

Ala

150

Leu

Glu

Ile

Tyr

Gln
230

Fro

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thy

Thr

His

Lys

Asn

215

Ala

Leu

Val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

Asp

25

Arg

Tyr

val

Ile

Ala

i0s

Gly

Glu

Arg

Thr

Lys

1BS

Asp

Asp

Glu

His

Lys

Glvy

Ser

Thr

90

Leu

Lys

His

Gly

Ile

170

Ser

Glu

Glu

Val

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Ala
235

210

Asp

Glu

Gly

60

Phe

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

His

Gly

220

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Ala

128

Phe

Phe

Ala

Leu

His

205

Ser

Ser

Ser

30

Leu

Ser

Phe

Gly

Gln

11¢

Lys

Asp

Gly

hla

Asn

1390

Ala

Tyr

Ala

Leu

Lys

Leu

Ile

Glu

g5

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Ser

Glu

Gln

Leu

Asn

Arg

80

Fhe

Glu

Arg

Leu

Asp

160

Gln

Glu

Ile

Leu

Val
240

¥



Glu Thr Ala Asn Gly Ile His His Ile Gly Leu Ala Ala Lys Gln

<210> 231
<211> 71
«212> DNA
<213>

<400> 231
tgcgaatcca

ctaaccgcac
gtcaggzaaa
agecgacagcc
cgbcaaatcqg
aaacaaagcce
tccgggaaga
tcttttgaca
gacgatgeceg
aaaatcgaac
ccggatgaaa
ggcagttact
gtggaaaccg
<210> 232
<211> 256
<212> PRT
<213>

<400> 232
Cys Gly Ser
1

Leu Ala Asp

Gln Ser Leu
35

Leu Ala Ala
50

245

gcggaggcgg
cgctegacca
acgagaaact
ttaatacggg
aagtggacgg
attccgectt
tggttgcgaa
agcttcoccaa
gcggaaaact
atttgaaatc
aacaccatgc
cccteggtat

caaacggcat

Neisseria meningitidis

cggtgtcgec
taaagacaaa
gaagctggey
caaattgaag
gcagctcatt
aaccgecctt
acgceoggtlc
agacgtcatg
gacctatact
gececcgaacte
cgtcatcagce
crtrggeggy

acaccatatc

Neisseria meningitidis

250

gccgacateg
agtttgcagt
ygcacaaggty
aacgacaagg
accttggaga
cagaccgagce
aaaatcggeg
gcgacatate
atagatitte
aatgtcgage
ggrtccgi e
caagcccagg

gutctrgeeg

Ser Gly Gly Gly Gly val Ala ala

5

10

Ala Leu Thr Ala Pro Leu Asp His

20

25

Thr Leu Asp Gln Ser Val Arg Lys

40

Gln Gly Ala Glu Lys Thr Tyr Gly

55

211

gcgegggyct
ctttgacgcet
cygaaaaaac
Ltcagccogttt
gcggagagtt
aagaacaaga
acatageggy
gcgegacggce
ctgocaaaca
ttgccacecge
tttacaatcga
aagttgccge

ccaancaalka

Asp Ile Gly

Lys Asp Lys
KR

Asn Glu Lys
45

Asn Gly Asp
60

255

tgccgatgea
ggatcagtcc
tratggaaac
cgactttatc
ccaagtgltac
tccagagcat
cqaacataca
gttcggttca
gggacacggce
ctatatcaag
agacgagaaa
cagcgcggaa

a

Ala Gly

15

Ser Leu

Leu Lys

Ser Leu

650

120

180

240

300

160

420

480

540

600

660

720

1%



Asn Thr Gly Lys Leu Lys Asn Rsp Lys Val Ser Arg Phe Asp Phe Ile
65 70 75 BO

Arg Gln Ile Glu Val Asp Gly Gln Leu 1le Thr Leu Glu Ser Gly Glu
85 20 95

Phe Gln Val Tyr Lys Gln Ser His Ser aAla Leu Thr Ala Leu Gln Thr
100 105 110

Glu Gln Glu Gln Asp Pro Glu His Ser Gly Lys Met Val Ala Lys Arg
115 120 125

Arg Phe Lys Ile Giy Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys
130 135 140

Leu Prc Lys Asp Val Met Ala Thr Tyr Arg Gly Thr Ala Phe Gly Ser
145 150 158 160

Asp hsp Ala Gly Gly Lvs Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys
165 170 175

Gln Gly His Gly Lys Tle Glu His Leu Lys Ser Pro Glu Leu Asn Val
180 185 150

Glu Leu Ala Thr Ala Tyr Ile Lys Pro Asp Glu Lys His His Ala val
195 200 205

Ile Ser Gly Ser val Leu Tyr Asn Gln Asp Glu Lys Gly Ser Tyr Ser
210 215 220

Leu Gly Ile Phe Gly Gly Gln Ala Gln Glu val Ala Gly Ser Ala Glu
225 239 235 240

Val Glu Thr Ala Asn Gly Ile His His Ile Gly Leu Ala Ala Lys Gln
245 250 255

<210> 233
<21l> 768
<212> DNA

<213> Neisseria meningitidis

<400> 233 .
atgagcagcg gaggeggegyg tgtogeocgec gacatcggcg cggggcectige cgatgcacta 60

212



accgcaccge
aggaaaaacy
gacagcctta
caaatcgaag
caaagccatt
gggaagatgg
ttcgacaagc
gatgceggeg
atcgaacact
gatgaaaaac
agttactccee
gaaaccgcaa
<210> 234
<211> 255
<212> PRT
<213
«400> 234

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgecttaac
ttgcgaaacg
ttcccaaaga
gaaaactgac
tgaaatcgec
accatgeceogt
tcggtatert

acggcataca

agacaaaagt
gctggeggea
attgaagaac
gctcattace
cgeectteag
ccggticaaa
cgtcatgacy
ctatactata
cgaactcaat
catcagegat
tggcgggcaa

ccatatcggt

Neisseria meningitidis

Gly Gly Gly Gly val

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys
73

Val Asp Gly Gin Leu

)

ttgcagtett
caaggtgcgg
gacaaggtca
ttggagageg
accgagcaag
atcggcgaca
acatatcgceg
gattttgetg
gtcgageltg
tccgiectnt
acccaggaag

cttgoceogeca

Ala Ala Asp
10

Asp His Lys
a5

Arg Lys Asn

Tyr Gly Asn

Val Ser arg

75

Ile Thr Leu
90

213

tgacgctgga
amaaaactta
gccgtttcga
gagagttcca
aacaagatce
tagcgggcga
ggacggogtt
ccaaacaggg
ccaccgecta
acaatcaaga
ttgeoeggeag

agcaatan

Ile Gly Rla

Asp Lys Ser
0

Glu Lys Leu
45

Gly hsp Ser
60

Phe Asp Phe

Glu Ser Gly

tcagtcegte
tggaaacgge
ctttateccgt
agtgtacaaa
agagcattcee
acatacatct
cggttcagac
acacggeaaa
tatcaagccé
cgagaaaggc

cgcggaagtg

Gly Leu
15

Leu Gln
Lys Leu
Leu Asn
Ile Arg

a0

Glu Phe
95

120

180

240

300

360

420

480

540

600

660

720

7648

2 Y



Gln Val Tyr Lys
100

Gln Glu Gln Asp
118

Phe Lys Ile Gly
130

Pro Lys Asp Val
145

Asp Ala Gly Gly

Gly His Gly Lys
180

Leu Ala Thyr Ala
195

Ser Gly Ser val
210

Gly Ile Phe Gly
225

Glu Thr Ala Asn

<210> 235
<211> 768
<212> DNA

Cln

Pro

ASp

Met

Lys

165

Ile

Tyr

Gly

Gly
245

Ser His Ser

Glu His Ser

1240

Ile Ala Gly
135

Ala Thr Tyr

150

Leu Thr Tyr

Glu His Leu

Ile Lys Pro
200

Tyr Asn Gln

215

Gln Ala Gln

230

Ile His His

<213> HNeisseria meningitidis

<400> 235

tgcagcageg gaggcggegg tgtogoegece

accygcaccyge tcgaccataa agacdaaaagt

4ggaazaacyg agaaactgaa gctggcggea

gacagcctta atacgggcaa attgaagaac

caaatcgaag tggacgggca gectcattace

Caaagcratt ccgecttaac cgecctteag

Ala

105

Gly

Glu

Arg

Thr

Lys

1B5

Asp

Asp

Glu

Ile

Leu

Lys

His

Gly

Ile

170

Ser

Glu

Glu

val

Gly
250

Thr

Met

Thr

Thrx

155

Asp

Pro

Lys

Lys

Ala

235

Leu

gacatcggeg

ttgeagtott

caaggtgegg

gacaaggLca

ttagagageg

accgagcaag

214

Ala Leu

vVal Ala
125

Ser Phe
140

Ala Phe

Phe Ala

Glu Leu

His His

205

Gly Ser
220

Gly Ser

Ala Ala

Gln

1ie¢

Lys

Asp

Gly

Ala

Asn

190

Ala

Tyr

Ala

Lys

cggggcLige

tgacgctgga

aaaaaactta

gcegttteoga

gagagttcca

dacaagatcc

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Ser

Glu

Gln
255

Glu

Arg

Leu

hsp

160

Gln

Glu

Ile

Leau

val
240

cgatgcacta
tcagtecagtce
tggaaacgge
ctttateccgt
agtgLacaaa

agagcattce

120

180

240

3400

360

2



gggaagatgg
tttgacaage
gatgccggeyg
atcgaacatt
gatgaaaaac
agttactcec
gaaaccgcaa
<210> 236
<211 255
«212»> PRT

<213>

<400> 236

ttgcgaaacg
tteccaaaga
gaaaactgac
tgaaatcgece
accatgecogt
tcggtatett

acggcataca

ccggttcaaa
cgtcatggey
ctatactata
cgaactcaat
catcagcggl
tggegggceaa

ccatateoggt

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly val

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln val Tyr

Gln Glu Gln
115

Phe Lys Ile
130

5

Leu Thr Alz Pro Leu

20

L.eu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

85

Lys Gln Ser His Ser

100

Asp Pro Glu His Ser

120

Gly Asp Ile Ala Gly

135

atcggegaca
acatatcgcg
gatttegeceg
gtcgagetty
Lccgteceet
gcccaggaag

cttgeccgeca

Ala Ala Asp
10

Asp His Lys
25

Arg LYs Asn

Tyr Gly Asn

val Ser Arg
75

Ile Thr Leu
a0

Ala Leu Thr
105

Gly Lys Met

Glu His Thr

215

tagcgggega
ggacggegtt
ccaaacaggg
ccaccgecka
acaatcaaga
ttgceggeag

agcaataa

Ile Gly Ala

Asp Lys Ser
3o

Glu Lys Leu

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Leu Gln
110

Val Ala Lys
126

Ser Phe Asp
140

acatacatct
cggttcagac
acacggcaaa

tatcaagecy
cgagaaaggc

cgcggaagey

Gly Leu

15

Leu Gln

Lys Leu

Leu Asn

8D

Glu Phe
g5
Thr Glu

Arg Arg

Lys Leu

420

480

540

600

660

720

768

22T



Pro Lys Asp
145

Asp Ala Gly

Gly His Gly

Leu Ala Thr
195

Ser Gly Ser
210

Gly Tle Phe
225

Glu Thr Ala

<210> 2317
<211> 771
<212> DNA
«213>

<400> 237
tgcggacccoa

ctaaccgeac
gtcagcaaaa
ggcgacagec
cgtcaaatcg
aaacaaagce
tccggaaaga
tcttitgaca
gacgatgeceg
asaatcgaac

ccggatgaaa

val Met Ala Thr Tyr
150

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Tyr Ile Lys Pro

200

Val Leu Tyr Asn Gln

215

Gly Gly Gln Ala Gln
230

Asn Gly Ile His His

245

Neisseria meningitidis

gcggaggegyg cggtgtegee

cgctcgacca
acgagaaact
Ltaatacggg
aagtggacgg
attccgeett
tggttgcgaa
agcttceccaa
gcggaaaact
atttgaaatc

aa&caccatge

taaagacaaa
gaagctggeg
caaattgaag
gcagcteatt
aaccgeectt
acgccggtic
agacgtcatg
gacctatact
gcccgaactce

cgtcatcage

Arg Gly Thr
155

Thr Ile Asp
170

Lys Ser Pro
185

Asp Glu Lys

Asp Glu Lys

Glu val Ala
235

Ile Gly Leu
250

gcecgacateg
agtttgcagt
gcacaagutg
aacgacaagyg
accutggaga
cagaccgage
aaaateggceg
gcgacatatc
atagattttg
aatgtcgagc

ggtteegtec

216

Ala Phe Gly Ser Asp

160

Phe Ala Ala Lys Gln

175

Glu Leu Asn val Qlu

190

His His Ala

205

Gly Ser Tyr

220

Gly Ser Ala

Ala Ala Lys

gegegggget
ctttgacgct
cggaaaazac
teagecegtet
gcggagagtt
aagaacaaga
acatagegyg
gcgggacgge
cigccaaaca
ttgccaccge

tttacaatca

val Ile

Ser Leu

Glu val
249

Gln
255

tgccgatgea
ggatcagtec
ttatggaaac
cgactttatc
ccaagtgtac
tcrcagagcat
cgaacakaca
gttcggttca
gggacacggc
Ctatatcaag

agacgagaaa

60

120

180

240

300

360

420

480

540

600

660

2D



ggcagttact ccocteggtat ctttggcggy caagccragg aagttgcegg cagcgcoggaa 720

gtggaaaccyg caaacggcat acaccatatc ggtettgecg ccaagcaata a 771
<210=> 238
<21l 256
«212> PRT

<213> Neisseria meningitidis

<400> 238
Cys Gly Ser Ser Gly Gly Gly Gily val Ala Ala Asp Ile Gly Ala Gly
1 S 10 15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu
20 25 30

Gln Ser Leu Thr Leu Asp Gln Ser Val Arg bys Asn Glu Lys Leu Lys
35 40 45

Leu Ala Rla Gln Gly Ala Glu Lys Thr Tyr Gly Asn Gly Asp Ser Leu
50 55 60

Asn Thr Gly Lys Leu Lys Asn Asp Lys val Ser Arg Phe Asp Phe Ile
65 70 75 80

Arg Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu
85 90 95

Phe Gln val Tyr Lys Gln Ser His Ser Ala Leu Thr Ala Leu Gln Thr
100 105 110

Glu Gln Glu Gln Asp Pro Glu His Ser Gly Lys Met val Ala Lys Arg
115 120 125

Arg Phe Lys Ile Giy Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys
130 135 140G

Leu Pro Lys Asp Val Met Ala Thr Tyr Arg Gly Thr Ala Phe Gly Ser
145 150 155 160

Asp Asp Ala Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys
165 170 175

Gln Gly His Gly Lys Ile Glu His Len Lys Ser Pro Glu Leu Asn Val
180 185 190

217



Glu Leu

Ile Ser

Ala Thr Aala
185

Gly Ser Vval

210

Leu Gly Ile

225

val Glu Thr

«210> 239
<211> 768
<212> DNA
<213>

<400> 239
atgagcagceg

accgcaccgc
aggaaaaacg
gacagcctra
caaatcgaag
caaagccatt
gggaagatgg
tttgacaage
gatgceggeyg
atcgaacatt
gatgaaaaac
agttactccc
gaaaccgcaa
<210> 240
<2}11> 255
<212 PRT

<213>

<400> 240

Tyr Ile Lys

200

Leu Tyr Asn

215

Phe Gly Gly Gln Ala
230

Ala Asn Gly Ile His

245

gaggcggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cegecettaac
ttgcgaaacg
ttcccaaaga
gaaaactgac
tgaaatcacc
accatgccgt
tcggtatctt

acggcataca

Neisseria meningitidis

tgtcgeegee
agacaaaagt
gctggeggea
attgaagaac
gctcattace
cgceettceag
ccggttcaaa
cgtcatggeyg
ctatactata
cgaactcaat
cakcageggt
tggcgggcaa

ccatatcggt

Neisseria meningitidis

Pro Asp Glu

Gln Asp Glu

Gln Glu Val
235

His Ile Gly
259

gacatcgygeg
ttgcagicte
caaggtgcgg
gacaaggcica
ttggagagceg
accgagcaag
atcggcgaca
acatatcgeg
gattiigetg
gt.cgagcttg
tcecgiecett
gcccaggaag

cttgcoccegeea

218

Lys His His Ala val

205

Lys Gly Ser Tyr Ser

220

Ala Gly Ser Ala Glu

240

Leu Ala Ala Lys Gln

cggggettge
tgacgergga
aaaaaactta
gecegtttbcga
gagagttcca
aacaagatec
tagcygyggega
ggacggcgtt
ccaaacaggyg
ccaccgecta
acaatcaaga
ttgoeocggeag

agcaataa

255

cgatgcacta
tcagtcegetc
tggaaacggc
ctttateacgt
agtgtacaaa
agageattecc
acatacatct
cggttcagac
acacggcaaa
tatcaagccg
cgagaaaggce

¢gcggaagtg

60

129

180

240

300

360

420

480

540

600

660

720

768

AXY



Met

Ala

Ser

Ala

Thr

65

Gln

Gin

Gln

Phe

Proc

145

Asp

Gly

Leu

Ser

Ser

Asp

Leu

Ala

50

Gly

Ile

Val

Glu

Lys

1290

Lys

Ala

His

Ala

Gly
210

Ser

Ala

Thr

Gln

Lys

Glu

Tyr

Gln

115

lie

Asp

Gly

Gly

Thr

155

Ser

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

100

AsSp

Gly

Val

Gly

Lys

180

Ala

Val

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Pro

Asp

Met

]Jys

165

Ile

Tyr

Leu

Gly

Ala

Gln

Glu

Asn

70

Gly

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Gly val

Pro Leu

Ser Val
4Q

Lys Thr
55

Asp Lys

Gin Leu

His Ser

His Ser

120

Ala Gly
135

Thr Tyr

His Leu

Lys Pro

200

Asn Gln
215

aAla

Asp

25

Arg

Tyr

Val

1le

Ala

1065

Glv

Glu

Thr

Lys

185

Asp

Asp

Ala

10

His

Lys

Gly

Ser

Thr

50

Leu

Lys

His

g Gly

Ile
170
Ser

Glu

Glu

Asp

Lys

Asn

Asn

Erg

75

Leu

Thr

Met

Thr

Thr

155

Pro

Lys

Lys

219

Ile

Asp

Glu

Gly

Phe

Clu

Ala

Val

Ser

140

Ala

Phe

Glu

Hisg

Gly
220

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ala

Ser

30

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Agn

150

Rla

Tyr

Gly

15

Leu

Lys

Leu

ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Ser

Leu

Gln

Leu

Asn

Arg

80

Phe

Glu

Arg

Leu

Asp

160

Gln

Glu

Ile

Leu

21°



Gly Ile Phe Gly Gly Gln Ala Gln Glu val Ala Gly Ser Ala Glu Vval
230

228

235

240

Glu Thr Ala Asn Gly Ile His His Ile Gly Leu Ala Ala Lys Gln

«210> 241
<211> 765
«212> DNA
<213>

<430> 241
tgcagcageg

accgcacege
aggaaaaacyg
cacagcectta
caaatcgaag
caaagccatt
g99aagaigg
tttgacaaqc
gatgccggceg
atcgaacatt
gatgaaaaac
agttactcecc
gaaaccycaa
<210> 242
<211> 255
<212> PRT

<213 >

<400> 242

245

gaggcggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgccttaac
ttgcgaaacg
ttcocrcaaaga
gaaaactgac
tgaaatecgeco
accatgccgt
tcggtatctt

acggcataca

Neisseria meningitidis

tgtcgeegee
agacaaaagt
gctggeggea
attgaagaac
gctcattace
cgeectteag
ccggttcaaa
cgbcatggeg
ctatactata
cgaacteaat
catcagcggr
tggegggcaa

ccatatcgge

Neisseria meningitidis

250

gacatcggeg
ttgcagtclt
caaggtgegg
gacaaggtca
ttggagagcey
accgageaag
akcggegaca
acatatcgeg
gattttgctg
gbtcgagorig
tcegtector
geecaggaag

cttgcecgeca

cggggettge
tgacgcltgga
aaasaactta
gccgtttega
gagagttecea
aacaagakce
tagcgggcga
ggacggcgtt
ccaaacaqgygy
ccacegecta
acaatcaaga
ttgcecggeag

agcaa

255

cgatgcacta
tcagtcegte
Lggaaacggc
ctttateegt
agtgtacaaa
agagcattcc
acatacatct
cggitcagac
acacggcaaa
tatcaagccg
cgagaaaggc

cgcggaagtg

Cys Ser Ser Giy Gly Gly Gly val Ala Ala Asp Ile Gly Ala Gly Leu

1

5

10

15

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu Gln

20

25

30

Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu

35

40

220

45

60

120

180

240

300

160

420

480

5490

E00

660

720

765

AR



Ala

Thr

65

Gln

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Glu

Ala

50

Gly

Ile

Val

Glu

Lys

130

Lys

Ala

His

Ala

Gly

210

Ile

Thr

<2103
<21l>
<2l12>»

Gln

Lys

Glu

Tyr

Gln

115

Ile

Asp

Gly

Gly

Thr

185

Ser

Phe

Ala

243
758
DNA

Gly

Leu

Val

Lys

100

Asp

Gly

Val

Gly

Lys

180

Ala

Val

Gly

AsSn

Ala

Lys

Asp

85

Gln

Pro

Asp

Met

Lys

165

Ile

Tyr

Leu

Gly

Glu

Asn

70

Gly

Sexr

Glu

ile

Ala

150

Leu

Glu

Iie

Tyr

Gln

230

1le

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn

215

Als

His

Thr

Lys

Leu

Ser

Ser

120

Tyr

TyY

Leu

Pro

200

Gln

Gln

His

Tyr

val

Ile

Ala

105

Giy

Glu

Arg

Thr

Lys

185

Asp

Asp

Glu

Ile

Gly

Ser

Thr

g0

Leu

Lys

His

Gly

Ile

170

Ser

Glu

Glu

Val

Gly
250

Asn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

Alz

235

Leu

221

Gly

60

Phe

Glu

hla

Val

Ser

140

Ala

Phe

Glu

His

Gly

220

Gly

Ala

Asp

Asp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ser

ala

Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

150

Ala

Tyr

Ala

Lys

Leu

Ile

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Ser

Glu

Gln
255

Asn

Arg

80

FPhe

Glu

hrg

Leu

Asp

160

Gln

Glu

Ile

Leu

val
240

228



<213>

400> 243
tgcggatcca

ctaaccgcac
gtcaggaaaa
ggcgacagoce
cgtcaaatcg
aaacaaagcc
tccgggaaga
tcttttgaca
gacgatgceceg
aaaatcgaac
ccggatgaaa

ggcagttact

gtggaaaccg

<210> 244
<211> 256
<212> PRT
<213>

<400> 244

gcggaggegyg
cgctegacca
acgagaaact
ttaatacggg
aagtggacgg
attcegectt
tggttgcgaa
agctteccaa
gcggaaaact
atttgaaatc
aacaccatgc
cccteggtat

caaacggcat

Neisseria meningitidis

cggtgtcgec
taaagacaaa
gaagctggog
caaattgaag
gcagctcatt
aaccgcectt
acgcecgghte
agacgtcatg
gacectatact
gccegaactc
cgtcatcagc
cLLtggcggg

acaccatatc

NMeisseria meningitidis

Cys Gly Ser Ser Gly Gly Gly Gly

1

Leu Ala Asp

Gln Ser Leu
35

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln 1le

5

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu Val Asp Gly Gln

gccgacatcg
agttrgeagt
gcacaagglg
aacgacaagg
accttggaga
cagaccqaqc
aaaatcggcy
gcgacatate
atagattttg
aatgltcgage
ggtrecgtcce
caageccagg

ggtcettgecey

Val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

Leu Ile Thr

222

gcgrgggget
ctttgacgct
cggaaaaaac
Lcagccgttt
geggagagtt
azgaacaaga
acatagcgag
gegggacgge
ctgccaaaca
ttgccaceye
tttacaatca
aagttgcegg

ccaagcaa

Asp lle Gly

Lys Asp Lys

30

Asn Glu Lys

45

Asn Gly Asp

60

Arg Phe Asp

Leu Glu Ser

tgccgatgea
ggatcagtcc
Lttatggaaac
cgactttatc
ccaagtgtac
tccagagcat
cgaacataca
gttcggteca
gggacacggc
ctatatcaag
agacgagaaa

cagcgcggaa

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

B0

Gly Glu

60

1290

180

360

360

420

480

540

600

660

768

T
29



Phe

Glu

Arg

Leu

145

Asp

Gln

Glu

Ile

Lev

225

Val

Gln

Gln

Phe

130

Pro

Asp

Gly

Leu

Ser

210

Gly

Glu

<210>
<211>
212>
<213 >

<400>

85

Val Tyr Gln

100

Lys

Glu Gln

115

Asp Pro

Lys Ile Asp

Val Met

150

Lys Asp

ala Gly Gly

165

Lys

His Gly Ile

180

Lys

Ala Thr

135

Ala Tyr

Gly Ser val Leu

Ile Phe Gly Gly

230

Thr Ala Asn

2485

Gly

245
765
DNA

Ser

Glu

1le

135

Ala

Leu

Glu

ile

Tyr

215

Gln

Ile

His

His

120

Ala

Thr

Thr

His

Lys

200

Ala

His

Neisseria meningicidis

245

Ser

105

Ser

Gly

Tyr

Tyr

Leu

185

Pro

Gln

Gln

His

90

Ala Leu

Gly Lys

Glu His

Arg Gly
155

Thr lie

170

Lys Ser

Glu

Asp Glu

Glu Val

235

Ile
250

Gly

Thr

Met

Thr

140

Thr

Asp

Pro

Lys

Lys

220

Ala

Leu

Ala

Val

125

Ser

Ala

Phe

Glu

His

205

Gly

Gly

Ala

Leu

110D

Ala

Phe

Phe

Ala

Leu

1%0

His

Ser

Ser

Ala

95

Gln

Lys

Asp

Gly

Ala

175

Asn

Ala

Tyr

Ala

Lys
255

Thr

Arg

Lys

Ser

160

Lys

Val

Val

Ser

Glu

240

Gln

atgagcagcg gaggeggegg tgtogoogec
accgcaccge togaccataa agacaaaagt
agyaaaaacg agaaactgaa gctggcggea

gacagcctta atacgggcaa attgaagaac

gacateggog
ttgcagtcott
caagelgcgg

gacaaggtca

223

cggggcttge
tgacgctgga
saaaaactta

gocegtbega

cgatgcacta
tcagtocgto
tggaaacgge

ctitatcecgt

60

18¢0

240

230



caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgeeggeg
atcgaacatt
gatgaaaaac
agttactecc
gaaaccgcaa
«210> 2486
«211> 255
«212> PRT
<213>
<400> 2456

Mer Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln val Tyr

Gln Glu Gln
115

tggacgggca
ccgecttaac
ttgcgaaacg
ttcecaaaga
gaaaactgac
tgaaatcgce
accatgeegt
teggtatctt

acggcataca

gctcattace
cgcectteag
ccggttcaaa
cgtcatggeg
ctatactata
cgaactcaat
catcagcggt
tggegggceaa

ccatatcagt

Heisseria meningitidis

Gly Gly Gly Gly val

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

BS

Lys Gln Ser His Ser

100

Asp Pro Glu His Ser

120

ttggagageg
accgagceaag
atcggegaca
acatatcocy
gattttgctg
gtcgagetig
tcocgtegoot
gcocaggaay

cttgecegeca

Aia Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

Ile Thr Leu

90

Ala Leu Thr
105

Gly Lys Met

224

gagagtteca
aacaagatcc
tagcgggcga
ggacggeglt
ccaaacaggg
ccaccgceeta
acaatcaaga
ttgccggeagy

agcaa

Ile Gly Ala

Asp Lys Ser
3o

Glu Lys Leu
15

Gly Asp Ser
60

Phe ABp Phe

Glu Ser Gly

Ala Leu Gln
110

vVal Ala Lys
125

agtgtacaaa
agagcattcce
acatacatct
cggttecagac
acacggcaaa
tatcaagceqg
cgagaaaggc

cgiggaagtg

Gly iLeu

15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe

Thr Glu

Arg Arg

100

360

420

480

5440

600

660

720

765

5|



Phe Lys Ile
130

Pro Lys Asp
145

Asp Ala Gly

Gly His Gly

Leu Ala Thr
195

Ser Gly Ser
210

Gly Ile Phe
225

Glu Thr ala

<210> 247
<21l> 783
<212> DNA
213>

400> 247
tgcagcageg

cttgecgatg
ttggaagact
acttatggaa
ttcgacttta
ttccaagtgt
gatccagagce
ggcgaacata

gecgtteggtt

Gly Asp 1le Ala Gly

135

Val Met Ala Thr Tyr
i50

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Tyr Ile Lys Pro

200

Val Leu Tyr Asn Gln

215

Gly Gly Gln Ala Gln
230

Asn Gly Ile His His

245

gaggcggegy
cagtaactge
ccatttececa
acggcgacag
Lccgtcaaat
acaaacaaag
attecgagaa
catccktttga

cagacgatgce

Neisseria meningitidis

aagcggagge
gccgcotcgac
aaacggaaca
ccttaatacg
cgaagtggac
ccatteegee
gatggttgeg
caagettooe

cggeggaaaa

Glu His Thr

Arg Gly Thr
155

Thr Ile Asp
170

Lys Ser Pro
185

Asp Glu Lys
Rsp Glu Lys

Glu Vval Ala
235

Ile Gly Leu
250

ggcggrgtea
cataaagaca
ctgacccegt
ggcaaattga
gggcagcetca
ttaaccyccce
aaacgecggt
azaagacgrca

ctgacctata

225

Ser Phe Asp
140

Ala Phe Gly

Phe Ala Ala

Glu Leu Asn
180

His His Ala
205

Gly Ser Tyr
220

Gly Ser Ala

Ala Ala Lys

ccgeegacat
aaggcttgaa
cggcacaagyg
dgaacgacaa
ttaccttgga
.Lcagaccocga
Lcagaatcgy
tggcgacata

ctatagattt

Lys Leu

Ser Asp
160

Lys Gln
175

Val Glu

val Ile

S8er Leu

Glu Vval
240

Gln
255

<ggracgsgg
atccetgaca
tgcyggaaaaa
ggtcageogt
gagcggagag
gcaagaacaa
cgacatagceg
tegegggacg

tgctgecaaa

60

120

180

240

igo

360

480

540

2.3 b



cagggacacyg
gcctatatea
caagacgaga
ggcagcgcgg
taa

<210> 248
<211> 260
<212> PRT
<«213>

<400> 248

gcaaaatega
agccggatga
aaggcagtta

aagtggaaac

acatttgaaa
daaacaccat
ctecctoggt

cgcaaacgge

Neisseria meningitidis

Cys Ser Ser Gly Gly Gly Gly Ser

1

Ile Gly Thr

AsSp Lys Gly

Gly Thr Leu
50

Gly Asp Ser
65

Phe Asp Phe

5

Gly Leu Ala hAsp ala

Leu Lys Ser Leu Thr

40

Thr Leu Seyr Ala Gln

55

Leu Asn Thr Giy Lys

70

Ile Arg Gln Ile Glu

BS

Glu Ser Gly Glu Phe Gln val Tyr

Ala Leu Gln
115

Val Ala Lys
130

Ser Phe Asp
145

ioo

Thr Glu Gln Glu Gln

120

Arg Arg Phe Arg Tle

135

Lys Leu Pro Lys Asp
150

tcgecggaac
gecgtcatea
atctttggeg

atacaccata

Gly Gly Gly
10

Leu Thr Ala
25

Leu Glu Asp

Gly Ala Glu

Leu Lys Asn

75

Val Asp Gly

Lys Gln Ser

105

Asp Pro Glu

Gly Asp Ile

Val Met Aala
155

226

tecaatgtcga tctggecgte
geggtteegt tetttacaac
asaaagccca ggaagttgece

tocggiocttge cgecaageag

Gly val Thr Ala Asp
15

Pro Leu Asp His Lys
30

Ser Tle Ser Gln Asn
45

Lys Thr Tyr Gly Asn
60

Asp Lys Val Ser Arg
80

Gln Leu Ile Thr Leu
95

His Ser Ala Leu Thr
110

His Ser Glu Lys Met
125

Ala Gly Glu His Thr
140

Thr Tyr Arg Gly Thr
160

600

660

720

783

3%



Ala Phe Gly

Phe Ala Ala

Glu Leu Asn
198

His Eis Ala
210

Gly Ser Tyr
225

Gly Ser Ala

Ala Ala Lys

<210> 249
<211> 786
<212> DHA
<213>

<400> 249
tgecggatccea

gggertgeeg
acattggaayg
aaaacttatg
cgtttcgact
gagttccaag
caagatccag
gcgggegaac
acggcgttecg
aazacagggac
gtegectata

aaccaagacqg

Ser Asp Asp Ala Gly

165

Lys Gln Gly His Gly

1840

Val Asp Leu Ala val

200

val Ile Ser Gly Ser

215

Ser Leu Gly Ile Phe
230

Glu val Glu Thr Ala

245

Gln
260

gcggaggegg
atgcactaac
actccatctctce
gaaacggcga
ttatcecgtea
tgtacaaaca
agcattccga
atacatctet
gttcagacga
acggcaaaat

tcaagcogga

agaaaggcag

Neisseria meningitidis

cggaagcgga
tgcgeegetc
ccaaaacgga
cagccttaat
aatcgaagtyg
aagccattece
gaagatggtt
tgacaagctt
tgccggegga
cgaacatttg
tgaaaaacac

ttactcectc

Gly Lys Leu
179

Lys Ile Glu
185

Ala Tyr Ile

Val Leu Tyr

Gly Glu Lys
235

Asn Gly Ile
250

99¢cggcggtg
gaccataaag
acactgacce
acgggraaat
gacgggcage
gecctlaaccy
gcgaaacgcc
cccaaagacg
aaactgacct
aaatecgeegg
catgcegtcea

ggtatctityg

227

Thr Tyr Thr

His Leu Lys
190

Lys Pro Asp
205

Asn Gln Asp
220

Ala Gln Glu

His His Ile

tcacecgcega
acaaaggett
tgtcggcaca
tgaagaacga
tcattacctt
cccticagac
ggtrtcagaat
tcatggcgac
atactataga
aactcaatgt
tcageggteoce

gcgaaaaage

Ile Asp
1758

Ser Pro

Glu Lys

Glu Lys

Val Ala
240

Gly Leu
255

catcggcacy
gaaatcecctg
aggtgcggaa
caaggtcagce
ggagagcgga
cgagcaagaa
cggcgacata
atatcgcgga
ttttgetgeco
cgatctggee
cgttctttac

ccaggaagtt

&0

120

180

240

300

480

540

600

660

720

‘z%q



gccggcageg cggaagtgga aaccgcaaac ggcatacacce atatcggtct tgcecgccaag 780

cagtaa 186
<210> 250
<211> 261
<212> PRT

<213> Neisseria meningitidis

<400> 250
Cys Gly Ser Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Val Thr Ala
1 5 10 15

Asp Ile Gly Thr Gly Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His
20 25 30

Lys Asp Lys Gly Leu Lys Ser Leu Thr Leu Glu Asp Ser Ile Ser Gln
35 40 45

Asn Gly Thr Leu Thr Leu Ser Ala Gln Gly Ala Glu Lys Thr Tyr Gly
50 55 60

Asn Gly Asp Ser Leu Asn Thr Gly Lys Leu Lys Asn Asp Lys Val Ser
65 70 75 B0

Arg Phe Asp Phe Ile Arg Gln Ile Glu Vval Asp Gly Gln Leu Ile Thr
a5 S0 =1}

Leu Glu Ser Gly Glu Phe Gln Val Tyr Lys Gln Ser His Ser Ala Leu
100 105 1i0

Thr Ala Leu Glr Thr Glu Gln Glu Gln Asp Pro Glu His Ser Glu Lys
115 120 125

Mect Val Ala Lys Arg Arg Phe Arg Ile Gly Asp Ile Ala Gly Glu His
130 135 140

Thr Ser Phe Asp Lys Leu Pro Lys Asp Val Met Ala Thr Tyr Arg Gly
145 150 155 lse

Thr Ala Phe Gly Ser Asp Asp Ala Gly Gly Lys Leu Thr Tyr Thr Ile
165 170 17%

Asp Phe Ala Ala Lys Gln Gly His Gly Lys Ile Glu His Leu Lys Ser

228



Pro Glu Leu
195

Lys His His
210

Lys Gly Ser
225

Ala Gly Ser

Lev Ala Ala

<210> 251
«21is> 7B3
<212> DNA
<213

<400> 251
atgagcagcg

cttgcocogatg
ttggaagact
acttaktggaa
ttcgacttera
tteccaagtgt
gatccagage
ggcgaacata
gcgtteggee
cagggacacy
gectatatea
caagacgaga
ggcagcgegy

Laa

180

Asn Val Asp Leu Ala

Ala Val

200

Ile Ser Gly

215

Tyr Ser Leu Gly Ile
230

Ala Giu val Glu Thr

245

Lys Gln
260

gaggcggcgyg
cactaactgc
ccattteocca
acggcgacag
tccgtcaaat
acaaacaaag
attccgagaa
catcrectga
cagacgatge
gcaaaatcga
agccggatga
aaggcagtta

aagtggaaac

Neisseria meningitidis

aageggagyc
gcegotcgac
aaacggaaca
cottaatacyg
¢gaagtggac
ccattecgee
gatggttgcg
caagcttccc
cggcggaaaa
acattrgaaa
aaaacaccat
ctcececteggt

cgcaaacyggc

185

Val Ala Tyr

Ser val Leu

Phe Gly Glu
235

Ala Asn Gly
2590

ggceggtgtca
catazagaca
cigaccetgt
ggcaaattga
aggcagctca
Ctaacegecce
aaacgceggt
aaagacgltca
ctgacctata
tcgccggaac
gecgteatca
atctttbggeg

atacaccata

229

130

Ile Lys Pro Asp Glu

205

Tyr Asn Gln
220

Lys Ala Gln

Ile His His

ccgocogacatl
aaggcltigaa
cggcacaagqg
agaacqgacaa
ttaccrrgga
Ltcagaccga
tcagaatcgy
tggcgacata
ctatagattt
tcaatgtcga
gcggrtcegt
aaaaagccca

tcggtottge

Asp Glu

Glu val
240

ile Gly
255

cggcacgggyg

atccctgaca
Lgcggaaaaa
ggtcagecgt
gagcggagag
gcaagaacaa
cgacatagcg
tcgegggacy
tgecegecaaa
tctggeegece
tctttacaac
ggaagttgce

cgccaagcayg

&0
120

180

3a0
360
420
480
540
600
660
720
780

783

~ 30



«21Qs
<211>
212>
<213>

<400>

Met

Ile

Asp

Gly

Gly

Phe

Glu

Ala

vail

Ser

145

Ala

Glu

Ser

Gly

Lys

Thr

50

Asp

Asp

Ser

Leu

Ala

130

Phe

Phe

Rla

Leu

252
260
PRT

252

Ser

Thr

Gly

15

Leu

Ser

Phe

Gly

Gln

115

Lys

Asp

Gly

Ala

Asn

Gly

Gly

20

Leu

Thr

Leu

Ile

Glu

100

Thr

Arg

Lys

Ser

Lys

180

Val

Gly

Leu

Lys

Leu

Asn

Arg

a5

Phe

Glu

Arg

Leu

Asp

165

Gln

Asp

Gly

Ala

Ser

Ser

Thr

70

Gln

Gln

Gln

Phe

Pro

150

Asp

Gly

Leu

Gly

Asp

Leu

Ala

55

Gly

Ile

Val

Glu

Arg

135

Lys

Ala

His

Ala

Neisseria meningitidis

Ser

Ala

Thr

40

Gln

LYS

Glu

Tyr

Gln

120

I1le

Asp

Gly

Gly

Val

Gly

Leu

25

Leu

Gly

Leu

Val

Lys

105

Asp

Gly

Gly

Lys
18s

Ala

Gly

10

Thr

Glu

Ala

Lys

ASD

Gln

Pro

Asp

1 Met

Lys
170

Ile

Tyr

Ala

Asp

Glu

Asn

75

Gly

Gly

Ser I

Lys
60

Asp

Gln

27 His

Glu

Ile

Ala

155

Leu

Glu

ile

230

His

Ala

140

Thr

Thr

His

Liys

Val

Leu

Lys

Leu

Ser

Ser

125

Gly

Tyr

Tyr

Leu

Pro

Thr

Asp

34

Ser

Tyr

Val

Ile

Ala

110

Glu

Glu

Arg

Thr

Lys

190

Asp

Ala
15

Hisg

Gln

Ser

Thr

85

Leu

Lys

His

Gly

Ille

175

Ser

Glu

Asp

Lys

Asn

Asn

Arg

8c

Leu

Thr

Met

Thr

Thr

160

ASp

Pro

Lys

3%



185

His His Ala
210

200

val Ile Ser Gly Ser val Leu Tyr

215

Gly Ser Tyr Ser Leu Gly Ile Phe
230

225

Gly Ser Ala

Ala Ala Lys

Glu Val Glu Thr Ala

2485

Gln
260

ctocgticctt
caaagccgaq
taccatagat
gcaaaatgte
tttgggcgac
cgaccgegeco

aatcggcatc

<210> 253

<211> 390

<212> DNA

<213> Neisseria meningitidis
400> 253

gacagcctga taaaccaacg
Etcaaccaac tgecctgacgy
gctggeggaa aactgaccta
gaacacctga aaacacccoga
gaaaaatcac acgccgtcat
taccacckeg ccoctrtteogg
atagggcaaa aggtltcacga
<210> 254

<211> 110G

<212> PRT

<213> Neisseria meningitidis
<220

«221> MISC_FEATURE
222> (5} ..(5)

<223>

<400> 254

Gly Glu Lys

235

Asn Gly Ile

250

gtcagcggtt
tatcacggca
ttegccgecea
gagcLigeceg
acgegclkacg

caagaaatcg

Ala Asp lle Gly Xaa Gly Leu Ala Asp Ala

1

5

10

205

Asn Gln Asp Glu Lys

220

Ala Gln Glu val ala

240

His His Ile Gly Leu

tgggcggaga
aagcattcag
aacagggaca
ccgeccgaact
gcagegaaga

ccggetogge

255

acataccgce
ctcegacgat
cggcaaaatc
caaagcagat
aaaaggcact

aaccgtgaag

Xaa equals any of the naturally occurring L-aminco acids

60

120

180

240

300

380

3%0

2 3P



<210> 255

<211> 10

<212> PRT

<213> Neisseria meningitidis

<220>

<221> MISC_FEATURE

<222> {3)..(3)

<223> Xaa equals any of the naturally occurring L-amine acids

<400> 255

Ile Gly Xaa Gly Leu Ala Asp Ala Leu Thr

1 5 14
<210> 256

<211> 10

<«212> PRT

<213> Neisseria meningitidis
<400> 256

Ser Leu Asn Thr Gly Lys Leu Lys Asn Asp

1 5 10
2210 257

<211 17

<212> PRT

<213> Neisseria meningitidis

<220>
<221> MISC_FEATURE
«222> (12)..{12)

<223> Xaa equals any of the naturally occurring L-amino acids

<400> 257

Ser Leu Asn Thr Gly Lys Leu Lys Asn Asp Lys Xaa Cer Arg Phe Asp

1 5 10 i5
Phe

<210> 258

<211> 9

<212> PRT

<213> DNeisseria meningitidis
<220>

<221> MISC_FEATURE
<222= {6)..({8}

232



<223>

<4Q0>

Xaa equals any of the naturalily cccurring L-amino acids

258

Ser Gly Glu Phe Gln Xaa Tyr Lys Gln

1

<210>
211>
<212>
<213

<220>
<221>
<222>
<223

<4 00>

S

259

8

ERT

Neisseria meningitidis

MISC_FEATURE
(6)..{86)
Xaa equals any of the naturally occurring L-amine acids

259

Ile Glu His Leu Lys Xaa Pro Glu

1

<210>
<211>
«212>
<213>

220>
«221>
«222>
223>

<4100>

5

260

10

PRT

Neisseria meningitidis

MISC_FEATURE
{10)..(10)
Xaa equals any of the maturally occurring L-amino acids

260

Gly Gly Gly val Ala Ala Asp lle Gly Xaa

1

<210
<211
<212>
<213:

<400>

5 140

261
9

PRT
Neisseria weningitidis

261

Ser Gly Glu Phe Gln Ile Tyr Lys Gln

1

«210>
211>
<212>

5

262
10
PRT

233
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<213>

<400>

Neisseria meningitidis

262

His Ser Ala Val Vval Ala Leu Gln Ile Glu

1

<210>
«211>
<212>
<213>

<400

5

263

10

PRT

Neisseria meningitidis

263

10

Glu Lys Ilie Asn Asn Pro Asp Lyé Ile Asp

1

<210>
<2115
<212>
<213>

<4 00>

5

264

i0

PRT

Neisseria meningitidis

264

10

Ser Leu Ile Asn Gln Arg Ser Phe Leu val

1

<210>
<211>
<212>
<213>

<400>

5

265

i0

PRT

Neisseria meningitidis

265

190

Ser Gly Leu Gly Gly Glu His Thr Ala bhe

1

«210>
<211>
<212>
<213>

<400

5

266

10

PRT

Neisseria meningitidis

266

1c

Gly Glu His Thr Ala Phe Asn Gln Leu Pro

1

<210>
<2ii>
<212>
<213>

5

267

11

PRT

Neisseria meningitidis

10

234

29



<400> 267

Ser Phe Leu val Ser Gly Leu Gly Gly Glu His

1 5 10
<210> 268

<z1ll> 34

<212> PRT

<213}> Neisseria meningitidis

<400> 268

Glu Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg

1 5 10

Ser Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln

20 25

Leu Pro
<210> 269
<211> 10
<212> PRT

<213> Neisseria meningitidis
<400> 289

Gly Lys Ala Glu Tyr His Gly Lys Ala Phe

1 5 i3]
«210> 270
<211> 10
«212> PRT

<213> Neisseria meningitidis
<400=> 270

Tyr His Gly Lys Ala Phe Ser Ser Asp Asp

1 5 19
<210 271

<211> 14

<212> PRT

<213> Neisseria meningitidis

<400> 271

30

Gly Lys Ala Glu Tyr His Gly Lys BAla Phe Ser Ser Asp Asp

1 5 10

235

2



«210> 272

<211l> 10

<212> PRT

<213> Neisseria meningitidis

<400> 272

Ile Glu His Leu Lys Thr Pro Glu Gln Asn

1 5 10
<210> 273

<211 10

<212> PRT

<213> Neisseria meningitidis
<400> 273

Lys Thr Pro Glu Gln Asn Val Glu Leu Ala

1 5 10
«210> 274

<211> 14

<212> PRT

<213> Neisseria meningitidis
<400> 274

Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu Ala

1 5 190
<210> 275

<211> 10

<212> PRT

<213> NHNeisseria meningitidis
<400> 275

Ala Glu Leu Lys Rla asp Glu Lys Ser His

1 ] 10
<210> 276

<21l> 10

<212> PRT

<213» Neisseria meningitidis
<400> 276

Ala Val Ile Leu Gly Asp Thr Arg Tyr Gly
1 5 10

<210> 277

236
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<21l1l> 20
<212> PRT
<213> HNeisseria meningitidis

<400> 277

Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala val Ile Leu Gly Asp
1 5 10 15

Thr Arg Tyr Gly
20

<210> 278
<211> 10
<212> PRT

<213> Neisseria meningitidis
<400> 278

Glu Glu Lys Gly Thr Tyr His Leu Ala Leu

1 ] 10
<210> 279

<211> 10

<212> PRT

<213> HNeisseria meningitidis
<400 279

Leu 1le Thr Leu Glu Ser Gly Glu Phe Gln

1 5 19
<210> 280
<211> 10
<212> PRT

«213> Neisseria meningitidis
<400> 280

Ser Ala Leu Thr Ala Leu Gln Thr Glu Gln

1 S 10
<210> 283}

<211>» 10

<212> PRT

<213> Neisseria meningitidis
<400> 281

Phe Gln Val Tyr Lys Gln Ser His Ser ala
1 S 10

24y



<210> 2B2
<211> 26
<212 PRT
<213> Neisseria meningitidis

<400> 282
Leu Ile Thr Leu Glu Ser Gly Giu Phe Gln Val Tyr Lys Gln Ser His

1 5 10 15

Ser Ala Leu Thr 2Ala Leu Gln Thr Glu Gln
20 25

<210> 283
<21li>» 10
<212> PRT

<213> Neisseria meningitidis
<400> 283

Ile Gly Asp Ile Ala Gly Glu His Thr Ser

1 5 10
<210> 28B4
<211> 10
<212> PRT

213> Neisseria meningitidis
<400> 284

Glu His Thr Ser Phe Asp Lys Leu Pro Lys

1 5 i0
<210> 28%

«211> 16

<212> PRT

<213> Neisgseria meningitidis
<400> 285

Ile Gly Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys Leu Pro Lys

1 5 10 15
<210> 286
<211> 10
<212> PRT

<213> PNeigseria meningiticdis
<400> 286

Ala Thr Tyr Arg Gly Thr Ala Phe Gly Ser

238

299



«210>
<21i>
<212>
<213»

<400

Asp Asp Ala Gly Gly Lys Leu Thr Tyr Thr

1

<210>
<21ll>
<212>
<213>»

<400>

Ile Asp Phe Ala Ala Lys Gln Gly His Gly

1

«210>
<211>s
<212
213>

<d90>

Lys Tle Glu His Leu Lys Ser Pro Glu Leu
10

1

210>
211>
<212>
<213>

<400>

Ala Thr Tyr Arg

1

Leu Thr Tyr Thr

Giu His Leu Lys

<210
<211>

287
ie
PRT
Neisseria meningitidis

287

5

288

10

PRT

Neisseria meningitidis

288

5

289

10

PRT

Neisseria meningitidis

289

5

290

42

BPRT

Meisseria meningitidis

25¢

5

20

291
10

10

10

10

Gly Thr Ala Phe Gly Ser Asp Asp Ala Gly Gly Lys

10

Ile Asp Phe Ala Ala Lys Gln Gly His Gly Lys Ile

Ser Pro Glu Leu Asn Val
35 40

239

LGB



<212> PRT
213> Neisseria meningitidis

<400> 291

His Ala val Ile Ser Gliy Ser Val Leu Tyr

1 5 10
<210 292

<211> 10

<212> PRT

<213> Neisseria meningitidis
<400> 292

Lys Gly Ser Tyr Ser Leu Gly 1le Phe Glv

1 5 10
<210> 293

<211> 10

<212> PRT

<213> Neisseria meningitidis
<400> 293

Val Leu Tyr Asn Gln Asp Glu Lys Gly Ser

1 5 10
<210> 294

<211> 24

<212» PRT

<213> Neisseria meningitidis
<400 294
His Ala val Ile Ser Gly Ser val Leu Tyr Asn Gln Asp Glu Lys Gly

1 5 10 15

Ser Tyr Ser Leu Gly lle Phe Gly
20

<210s> 295
<211> 10
<21Z> PRT

<213> Neisseria meningitidis
<400> 295

Ala Gln Glu val Ala Gly Ser Ala Glu val
1 S 10

240

293



<210>
«211>
c212>
«213>

<400>

296
10
PRT
Neisseria meningitidis

296

Ile His His Ile Gly Leu Ala Ala Lys Gln

1

«210>
<211>
<212>
«213>

<400>

5

297
10
PRT
Neisseria meningitidis

297

ip

Val Glu Thr Ala Asn Gly Ile His His Ile

1

<210»
«211l»
<212>
<213

<400>

Ala Gln Glu val Ala Gly Ser Ala Glu Val Glu Thr Ala Asn Giy Ile
10

1

His His Ile Gly Leu Ala Ala Lys Gln

<210>
«21l>
<212>
<Z213>

<400>

Val Ala Gly Ser Ala Glu val Glu Thr Ala Asn Gly Ile His His Ile
10

1

5

258

25

PRT

Neisseria meningitidis

298

5

20

259

22

PRT

Neisseria meningitidis

299

5

Gly Leu Ala Ala Lys Gln

<210
<21l>
<212>
<213>

20

300
254
PRT
Neisseria meningitidis

10

241

nyY®



220>
<221>
<222>
<223>

<220>
<221
<2225
<223>

<220>
<221>
<222>
<223

220>
<221>
<222>
<223

<220
<221>
w222>
<223

<220>
<221>
<222>
223>

<220>
<221>
<222>
<223>

<220>
<221>
<222%>
<223>

220>
<2215
<222>
<223>

<220>
<221>
«222>

MISC_FEATURE
(9y..(9)
Xaa equals any

MISC_FEATURE
(14)..(14}
Xaa eguals any

MISC_FEATURE
{22)..(22)
Xaa eguals any

MISC_FEATURE
(24) ..{24)
Xaa equals any

MISC_FEATURE
(26)..(286)
Xaa equals any

MISC_FEATURE
{30) ..(30)
Xaa equals any

MISC_FEATURE
(32)..132)
Xaa equals any

MISC_FEATURE
(37)..(37}
Xaa equals any

MISC_FEATURE
(38)..(38)
Xaa equals any

MISC_FEATURE
(4C) .. (40)

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

Qcourring

Qccurring

cccurring

occurring

242

L-amince

L-amino

L-amino

L-amino

L-amino

L-aminag

L-amino

L-aming

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

zyg



<223>

<220>
<221
222>
€223

<220>
<221>
<2225
«223>

«220>
<221>
<222
<223

<220>
<221>
222>
<«223>

<2205
<221>
<222>
<2233

<220>
<221>
222>
<223>

<220>
«221>
<222>
<223>

<220>
<221>
<222>
<2235

<220>
<221>
<2225
<223>

Xaa equals any of the

MISC_FEATURE
(41)..{41)
Xaa eguals any

MISC_FEATURE
(42) ..{42)
Xaa equals any

MISC_FEATURE
{44) .. (44)
Xaa equals any

MISC_FEATURE
(45) .. {45}
Xaa eguals any

MISC_FEATURE
(47)..{a7)
Xaa equals any

MISC_FEATURE
(49} .. (4%
Xaa equals any

MISC FEATURE
{57} ..1(57)
Xaa eguals any

MISC_FEATURE
(58) .. (58)
Xaa equals any

MISC FEATURE
(59} ..1(59}
Xaa equals any

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

t.he

the

the

naturally occurring

naturally occurring

naturally cceurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

243

L-amino

L-amino

L-amino

L-amino

L-amine

L-amino

L-aming

L-amino

L-amino

L-aming

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

N



<220>
<221>
222>
<223

<220>
<221>
<222>
<2235

<220>
<221>
<222>
223>

<220>
<221>
«222>
<223>

«220>
<221>
<222
<223>

<220>
221>
<222>»
<223

<220>
<221»
<222>
<2235

<220
<221>
<222>
<223

<220>
<221»
<222>
<223>

<220>
<221>
«<222>

MISC_FEATURE
(73)..(73)
Xaa equals any

MISC_FEATURE
{79)..(79)
Xaa equals any

MISC_FEATURE
(80) .. {BO)
Xaa equals any

MISC _FEATURE
{81) ..(g1}
X¥aa eguals any

HMISC_FEATURE
(83)..1(83)
Xaa eguals any

MISC_FEATURE
(87)..(87)
Xaa equals any

MISC_FEATURE
{86} ..{88)
Xaa equals any

M1SC_FEATURE
{e2) ..{92}
Xaa equals any

MISC_FEATURE
{98} ..1(98)
¥Xaa equals any

MISC_FEATURE
{102)..{102)

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

244

L-amino

L-amino

L-amino

L-amino

L-aming

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids



<«223>

<220>
221>
<222>
<223>

<220>
<221>
<2225
<223

<220
<221>
<222>
<223>

<220>
<221>
«222>
<2235

<2205
<221>
<222>»
<223>

<220>
<221
«222>
<223>

<220>
<221>
<222>
<223>

<220>
<221
<222>
«223>

<220>
<221>
222>
«223>

Xaa equals any

MISC_FEATURE
(106)..{106)
Xaa equals any

MISC_FEATURE
{107)..{107)
Xaa equals any

M1SC_FEATURE
{111)..(111)
Xaa equals any

MISC_FEATURE
{113)..(113)
Xaa eguals any

MISC_FEATURE
{(114)..(114)
Xaa equals any

MISC_FEATURE
{115) .. (115)
Xaa equals any

MISC_FEATURE
(116} .. {116}
Xaa equals any

MISC_FEATURE
{117)..{(117)
Xaa equals any

MISC_FEATURE
{118} ..4{118}
Xaa equals any

of

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

the

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally cccurring

naturally cccurring

naturally cccurring

naturally occurring

245

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

2SR



<220>
<221>
«222>
<223>

«220>
<221>
<233
<223>

<220>
<221>
<2225
<223

«220>
<221>
<2225
<223>

<220
<221
<222>
«223>

<220>
<Z221>»
<222
<2235

<220>
221>
<222>
223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

MISC_FEATURE
(119)..(119}
Xaa equals any

MISC_FEATURE
(120)..{120)}
Xaa eguals any

MISC_FEATURE
(121)..(121)
Xaa eguals any

MISC_FEATURE
(122).. (122}
Xaa equals any

MISC_FEATURE
(123) ..{123)
Xaa equals any

MISC_FEATURE
{124} .. (124)
Xaa equals zany

MISC_FEATURE
(125} ..1(125)
Xaa equals any

MISC_FEATURE
(126} ..(126)
Xaa equals any

MISC_FEATURE
{128} ..(128)
Xaa equals any

MISC_FEATURE
(130)..(130)

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

cccurring

246

L-amino

L-aminec

L-amino

L-amino

L-amino

L-amino

L-~amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

s S



«223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
221>
<22%2>
<223

<220>
<221>
<222>
<223>

<220>
<231>
222>
<223>

<220>
«221>
222>
<223>

<220>
<221
<222
<223>

Xaa equals any

MISC_FEATURE
(131} ..(¢131)
Xaa equals any

MISC_FEATURE
(132) .. (132)
Xaa equals any

MISC_FEATURE
(133}..(133)
Xaa equals any

MISC_FEATURE
{134} .. (134)
Xaa equals zany

MISC_FEATURE
{135)..{135)}
Xaa equals any

MISC _FEATURE
(140) .. {140}
Xaa eguals any

MISC_ FEATURE
(142)..{142)
Raa equals any

MISC_FEATURE
{143) .. (143}
Xaa equals any

MISC_FEATURE
(146} .. (146)
Xaa equals any

of

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

oCCcurring

247

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-aminoc

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

255



<220>
221>
<2225
<223>

<220>
<22)>
<222>
223>

<220
«221>
<222>
<223>

<220>
<221>
222>
<«223>

<220>
<221>
<222
<223>

<220
<221l>
<222
<223>

<220>
221>
<222»
<223>

<220>
<221
«222>
<223>

<220
<221>
<222>
<223>

«220>
<221
<222>

MISC_FEATURE
{147)..(147)
Xaa eguals any

MISC_FEATURE
(148)..{148)
Xaa equals any

MISC_FEATURE
(150) .. (150)
Xaa equals any

MISC_FEATURE
(152) ..(152)
Xaa equals any

MISC_FEATURE
(154) ..{154)
Xaa eguals any

M1SC_FEATURE
{157) .. (157
Xaa equals any

MISC_FEATURE
{161)..(161)
Xaa equals any

MISC_FEATURE
{162) .. (162}
Xaa equals any

MISC_FEATURE
(164)..{164)
Xaa equals any

MISC_FEATURE
(166) .. (166}

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

nacturally

occcurring

oeourring

occurring

occurring

occurring

occurring

occurring

oceurring

occurring

248

L-amino

L-amino

L-aming

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

25 %



.f

<2235

<220
<221>
222>
<223>

<220>
<221>
<222>
«223>

<220>
<221>
«<222>
c223>

<220>
<221>
<222
<223

<220
<221
<222
<2235

<220>
<221>
«222>
<223>

220>
«221=>
<222>
<223

<220>
<221
<«222>
<223

220>
<221>
<222>
<223

Xaa eguals any

MISC_FEATURE
(1e8) .. (168)
Xaa equals any

MI1SC_FEATURE
(172)..4{172)
Xaa equals any

MISC_FEATURE
(173}..(173)
Xaa eguals any

MISC_FEATURE
(2717)..(177)
Xaa equals any

MISC_FEATURE
(179)..(179)
xaa eguals any

MISC_FEATURE
(185)..(185)
Xaa equals any

MISC_FEATURE
(188)..(188)
Xaa equals any

MISC_FEATURE
{121)..(191)
Xaa eguals any

MISC_FEATURE
(194)..{194)
Xaa equals any

of

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

249

L-amino

L-amino

L-aming

L-amino

L-amino

L-amineo

L-amino

L-amine

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

256



<220
<221>
«222>
<223

<220
<221>
<222>
<223>

<220>
<221>
<222
223>

«220>
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220>
<221
<222>
«223>

<220>
221>
<222
<223

<220>
<221>
<2225
«223>

<220>
221>
22225
<223>

<220>»
<221>
222>

MISC_FEATURE
(185} .. (195)
Xaa eguals any

MISC_FEATURE
(196)..(196)
Xaa eguals any

MISC_FEATURE
(187)..(197)
Xaa eguals any

MISC_FEATURE
(199)..(199)
Xaa equals any

MISC_FEATURE
{203) ..(203)
Xaa equals any

MISC_FEATURE
{208) .. (208}
Xaa equals any

MISC_FEATURE
(210} ..(210)
Xaa equals any

MISC_FEATURE
{211) .. (211}
Xaa equals any

MISC _FEATURE
(212).. (212}
Xaa equals any

MISC_FEATURE
(214) .. (214)

of

of

of

of

of

of

af

of

the

the

the

the

the

the

the

the

naturally occurring

naturally occurring

nacurally occurring

naturally occurring

naturally occurring

naturally occurring

naturally oaccurring

naturally occurring

naturally occurring

250

L-amino

L-amine

L-amino

L-amina

L-amina

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

269'



<«223>

<220>
<221
<2225
<223

<220>
<221>
<2225
<223>

<220>
221>
<222>
«223>

<220
<221>
<2225
<223>

<220>
<221>
<222>
<223

<2205
<221>
<222>
<223>

<220>
221>
<322
<223>

<220>
<221>
€223 >
<223>

<220
<221>
222>
223>

Xaa equals any

MISC FEATURE
(215) ..(215}
Raa equals any

MISC_FEATURE
{216) .. (216)
Xaa equals any

#MI1SC_FEATURE
(220} ..{220)
Xaa equals any

MISC_FEATURE
(222)..(222}
¥aa equals any

MISC_FEATURE
(22¢) .. (224}
Xaa eguals any

MISC_FEATURE
{225} ..(225)
Xaa cguals any

MISC_FEATURE
(2286)..(226)
¥aa equals any

MISC_FEATURE
(228} ..1(228)
Xaa equals any

MISC_FEATURE
(229)..(229)
Xaa equals any

of

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

the

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

251

L-amino

L-amine

L-amino

L-aminoe

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

258



<220
<2215
<222>
<2213>

<220>
<221>
<222>
<2235

220>
<221>
<227 >
<223>

<220>
<221>
222>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<222>
223>

<220>
<221>
<222>
<223>

<220>
<221>»
<222>
<223>

<220>
<221>
c222>
<223>

<220>
<221>
<222>

MISC_FEATURE
(233)..(233)
Xaa equals any

MISC_FEATURE
{2386)..1(236)
Xaa eguals any

MISC_FEATURE
(238)..(238)
Xaa equals any

MISC_FEATURE
(240) .. (240)
Xaa equals any

MISC_FEATURE
(241) .. (241)
Xaa equals any

MISC_FERTURE
{242)..(242)
Xaa equals any

MISC_FEATURE
(243)..1243)
Xaa equals any

MISC_FEATURE
(244) .. {244)
Xaa equals any

MISC_FEATURE
(245) .. (245}
Xaa equals any

MISC _FEATURE
(247) .. (247)

of

of

of

of

of

of

of

of

the

the

the

the

t:he

the

the

the

the

naturally

naturally

naturally

naturally

natuvrally

naturally

naturally

naturally

naturally

ocCcurring

occurring

cccourring

accurring

occurring

occurring

occurring

occurring

occurring

252

L-amino

L-amino

L-amino

L-amino

L-aming

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

259



<223>

<220>
<221>
<2225
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<2Z22>
<223>

<400
Cys Ser Ser

1

Ala

Ser

Xaa

Thr

65

Xaa

Gln

Xaa

Phe

ASp

Leu

Ala

50

Gly

Ile

Xaa

Xaa

Xaa
130

Xaa equals any of

MISC_FEATURE
(249) .. (249)
Xaa equals any of

MISC_FEATURE
(250) .. (250)
Xaa equals any of

MISC_FEATURE
(252)..1(252)
Xaa eguals any of

300

Ala

Thr

35

Gln

Lys

Xaa

Tyr

Xaa

115

Xaa

Gly

Leu

20

Leu

Gly

Leu

Val

LyS

100

Xaa

Xaa

Gly

Thr

Xaa

Ala

Lys

Asp

85

Gln

Xaa

Xaa

the

the

the

the

naturaily

naturally

naturally

naturally

Gly Gly Vval

Xaa

Xaa

Glu

Asn

70

Gly

Xaa

Xaa

Xaa

Pro

Ser

Lys

55

Asp

Xaa

His

Xaa

XKaa
135

Xaa

aC

Thr

Lys

Xaa

Ser

Xaa

12¢

Gly

Xaa

Asp

25

raa

Xaa

Xaa

Ile

hla

105

Xaa

Glu

Ala Asp

10

Xaa Lys

Xaa Asn

Xaa Xaa

Ser Arg

75

Thr Leu

20

Xaa Xaa

Xaa Xasa

His Thr

253

Ile

Asp

Xaa

Gly

60

Phe

Xaa

Ala

Xaa

Xaa
140

occurring L-amino

cccurring L-amino

occurring L-amino

occurring L-amino

Gly Xaa

Lys Xaa
30

Xaa Leu
45

Asp Ser

Asp Phe

Ser Gly

Leu Gln
110

Xaa Xaa
125

Phe Xaa

acids

acids

acids

acids

Gly

15

Leu

Xaa

Leu

Xaa

Glu

25

Xaa

Aryg

Xaa

Leu

Xaa

Leu

Asn

80

Fhe

Glu

Xaa

Leu

X



Pro Xaa

145

Xaa Xaa

Xaa

Gly

Xaa Gly Xaa

Ala Xaa Xaa

Gly Xaa

185

Xza

210

Xaa Xaa

225

Gly

¥aa Xaa Xaa

«210>
<211>
<212>
<213>

<220>
221>
<2225
<223>

<220>
<221>
<222>
223>

<220>
<221>
222>
<223>

<220
<221>
<222>
«223>

301
254
PRT

Xaa

Xaa

Ile

180

Xaa

Xaa

Xaa

Xaa

Ala

Leu

165

Glu

Xaa

Tyr

Xaa

Xaa
245

Xaa

150

Xaa

His

Lys

Xaa

Ala

230

His

Tyr

Tyr

Xaa

Xaa

215

Gln

Xaa

Xaa Gly Xaa

Xaa Ile Asp
170

Lys Xaa Pro
185

Asp Glu Lys
200

Aaa Glu Lys

Glu Xaa Ala

Ile Xaa Xaa
250

Neisseria meningitidis

MISC_FEATURE
{14)..(14)

Xaa equals any

MISC_FEATURE
(22)..(22}

Xaa equals any

MISC_FEATURE
(24) .. {24)

Xaa equals any

MISC_FEATURE
{26) .. (26)

Xaa equals any

the

the

the

naturally occurring L-amino

naturally occurring L-amine

naturally occurring L-amino

naturally occurring L-amino

Ala

155

Phe

Glu

Xaa

Gly

Gly

235

ala

254

Phe

Xaa

Xaa

Mis

Xaa

220

Xaa

Xaa

Xaa

Xaa

Asn

Ala

205

Tyr

hla

I.Jy 5

Ser

Lys

Val

190

Val

Xaa

Xaa

Gln

Asp Asp
160

Gln Gly

175

Xaa Leu

Ile Xaa

Leu Xaa

Val Xaa
240

acids

acids

acids

acids

2e ¢



<220>
<221>
<222>
<223>

<2205
<221>
<222
<«223>

<220>
«221s
222>
<223>

<220
<221>
222>
<223>

<220
<221
<2225
<223>

<220>
<221
<222
<223

<220>
221>
<2225
<223>»

<220
2221>
<222
<223>

<220>
<221>
222>
<223>

<220>
«221>

MISC_FEATURE
(30)..(30)
Xaa equals any

MISC_FEATURE
(32)..(32)
Xaa eguals any

MISC_FEATURE
(37)..(37)
Xaa equals any

MISC_FEATURE
(38}..(38)
Xaa equals any

MISC_FEATURE
(40) ..440)
Xaa equals anv

MISC_FEATURE
(41) .. {41)
Xaa equals any

MISC_FERTURE
t42) .. 0(42)
Xaa egquals any

MISC_FEATURE
(a9) .. (44)
Xaa equals any

MISC_FEATURE
(45) .. (45)
Xaa equals any

MISC_FEATURE

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

cccurring

occurring

occurring

cceurring

oCcourring

occurring

occurring

255

L-amino

L-amino

L-amino

L-aming

L-amino

L-amine

L-amino

L-aminc

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

7ot



<222
«223>

<220>
<221>
<222>
<323

<220>
<22)>
«222>
<223>

<220>
<221>
<222
<223 >

<220
<221>
<222>
<223>

<220>
221>
222>
<223>

<220>
<221>
€222
«223>

<220>
<221>
€222
«223>

<220>
«221>
222>
223>

<220>
221>
<222
<223>

(a7)..0{47)
Xaa equals any

MISC_FEATURE
(42) .. (49}
Xaa equals any

MISC_FEATURE
(57)..4{57)
Xaa eguals any

MISC_FEATURE
{58)..(58)
Xaa equals any

MISC_FEATURE
{59)..{59}
Xaa equals any

MISC_FEATURE
€73)..(73)
Xaa equals any

MISC_FEATURE
{79y ..479)
Xaa equals any

MISC_FEATURE
{BO) .. (80}
Xaa equals any

MISC_FEATURE
(1) ..(81)
Xaa equals any

MISC_FEATURE
(83)..(83)
Xaa equals any

of

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

ocourring

accurring

ccourring

occurring

accurring

occurring

occurring

256

L,-amino

L-amino

L-aminc

L-amino

L-amino

L-aming

L-aming

L-amino

L-aming

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

163



<220>
«221>
222>
<2235

«220>
221>
<222>
<223>

«220>
<d21>
<222>
<223>

<220>
<221>
<222>
«223>

<220>
<221>
<c222>
<223

<220
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

«220>
<221>
<222>
<223>

«<220>
<221>

MISC_FEATURE
(88)..(88)
Xaa equals any

MISC_FEATURE
(92)..{92)
Xaa equals any

MISC_FEATURE
{102) ..{102)
Xaa eguals any

MISC_FEATURE
{146) .. (146}
Xaa equals any

MISC_FEATURE
{161} .. (161}
Xaa equals any

MISC_FEATURE
(162) .. (162)
Xaa equals any

MISC_FEARTURE
tiga).. (164}
Xaa equals any

MISC_FEATURE
(166)..(166)
Xaa equals any

MISC_FEATURE
(168)..(168)
Xaa equals any

MISC_FEATURE

of

of

cf

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

naturally occurring

naturally occcurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

257

L-amino

L-amino

L-aming

L-aming

L-amino

L-amino

Lh-amino

L-aminog

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

zéﬁ‘



<222>
<223>

c220>
221>
222>
<2235

<220>
«221>
<222>
<223

<220>
<2215
<2225
<223>

<220>
«221>
<222>
<223>

=220
221>
<222>
<2235

220>
2215
<222>
«223>

<220>
<221
«222>
<223>

<220
<221>
<222
<223>

<220>
<221>
<2223
<223>

(172) .. (172}
Xaa equals any

MISC_FEATURE
{173)..(173)
Xaa equals any

MISC_FEATURE
{(177)..{177)
Xaa equals any

MISC_FEATURE
{1791 ..4{179)
Xaa equals any

MISC_FEATURE
(1%4)..(194)
Xaa eguals any

MISC_FEATURE
{215} .. (215}
Xaa eqguals any

MISC_FEATURE
{226) .. (226}
Xaa equals any

MISC_FEATURE
(238} ..{2386)
Xaa equals any

MISC_FEATURE
(242) .. (242)
Xaa equals any

MISC_FEATURE
{249}..(249)
Xaa equals any

of

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

naturally

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

occurring

258

L-amino

L-amino

L-amino

L-aming

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids-

26K



<220
<2215
<222>
<223>

<400>
Cys Ser Ser

1

Ala

Ser

Xaa

Thr

65

Xaa

Gln

Lys

Phe

Pro

145

Xaa

Xaa

Ala

Asp

Leu

Ala

50

Gly

Ile

Ile

Ile

Leu

13¢

Xaa

Xaa

Gly

Xaa

MISC_FEATURE
{252} ..(252)
Xaa equals any of the naturally occurring L-amino acids

301

Ala

Thr

35

Gln

Lys

Xaa

Tyr

Asn

115

Val

Gly

Gly

Xaa

Ala

Gly

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asn

Ser

Lys

xaa

Ile

180

Glu

Gly

Thr

Xaa

Ala

Lys

Asp

85

Gln

Pro

Gly

Ala

Leu

165

Glu

Leu

Gly

Xaa

Xaa

Glu

Asn

70

Gly

Xaa

Asp

Leu

Glu

1506

Xaa

His

Lys

Gly

Pro

Serx

Lys

55

Asp

Gln

His

Lys

Gly

135

Tyr

Tyr

Leu

Ala

Val

Xaa

Xaa

40

Thr

Lys

Xaa

Ser

Ile

120

Gly

His

Xaa

Lys

Rsp

Ala

Asp

25

Xaa

Xaa

Xaa

Ile

Ala

105

ASp

Glu

Gly

Ile

Thr

185

Glu

Ala Asp
10

Xaa Lys

Xaa Asn

Xaa Xaa

Thr Leu
50

Val val

Ser Leu

His Thr

Lys Ala
155

Asp Phe
170

Pro Giu

Lys Ser

259

Ile

Asp

Xaa

Gly

60

Phe

Xaa

Ala

1le

Ala

140

Phe

Xaa

Gln

His

Gly

Lys

Xaa

45

Asp

Asp

Ser

Leu

ASn

125

Phe

Ser

Xaa

Asn

Ala

Xaa

Xaa

30

Leu

Ser

Phe

Gly

Gln

110

Gln

Asn

Ser

Lys

Val

190

val

Gly

Leu

Xaa

Leu

Xaa

Glu

95

Ile

Arg

Gln

Asp

Gln

175

Giu

Ile

Leu

Xaa

Leu

Asn

Xaa

8o

Phe

Glu

Ser

Leu

Asp

i60

Gly

Leu

Leu

e



195 200 205

Gly Asp Thr Arg Tyr Gly Xaa Glu Glu Lys Gly Thr Tyr His Leu Ala

210 215 220

Leu Xaa Gly Asp Arg Ala Gln Glu Ile Ala Gly Xaa Ala Thr Val Lys

225 230 235

Ile Xaa Glu Lys Val His Glu Ile Xaa Tle Ala Xaa Lys Gln
245 250

<210> 302
<211> 255
<212> PRT

<213> Neisseria meningitidis

<220>

<221 MISC_FEARTURE

222>  (9)..(5)

<223> Xaa equals any of the naturally occurring L-amino

220>
2221> MISC_FEATURE
«222>  (14)..(14)

<223> Xaa equals any of the naturally occurring L-amino

<220

<221> MISC_FEATURE

222>  (30)..(30)

<223> Xaa equals any of the naturally occurring L-amino

<220>

<221> MISC_FEATURE

<222> {32}..{32)

<223> Xaa equals any of the naturally occurring L-amino

<220>
<221> MISC_FEATURE
<222> (37)..({37)

<223> Xaa equals any of the naturally pccurring L-amino

<2Z0>

<221» M1S5C_FEATURE

<222>  (38B)..(38)

<223> Xaa equals any of the naturally occurring L-amino

<220>

260

240

acids

acids

acids

acids

acids

acids

ey



<221>
<222>
<223 x>

<220
<221>
<222>
<223>

«220>
<221
<222
<223>

«220>
<221>
<222>
<223>

220>
<221>
<«222>
«223>

<2205
«221>
<222>
<223>

«220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<2205
<221>
<222>»
<223>

<220>
<221>
<222>
<223>

MISC_FEATURE
(40) .. (40}
Xaa equals any

MISC_FEATURE
(41} .. {a1)
Xaa equals any

MISC_FEATURE
(42) .. (a2}
Xaa equals any

MISC_FEATURE
{44) .. (44)
Xaa equals any

MISC_FEATURE
(45)..145)
Xaa equals any

MISC_FEATURE
{47) .. (47}
Xaa equals any

MISC_FEATURE
(48)..(49)
Xaa equals any

#ISC_FEATURE
{87)..1{87)
Xaa equals any

MISC_ FEATURE
(114) .. (114)
Xaa equals any

MISC_FEATURE
f117) . .4117)
Xaa equals any

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

tLhe

the

naturally

naturally

naturally

naturally

naturally

naturally

naturally

Naturally

naturally

naturally

cccurring

OCCUrring

occurring

cccurring

occurring

occurring

occurring

occurring

ocCurring

ocecurring

261

L-amino

L-amino

L-amino

L-amino

L-amino

l.-amino

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

acids

268



<2205
<221>
C222>
<223>

<220>
«221>
<2225
<223>

<220>
<221
<222>
<2235

<220
<221>
<2225
<223

<220
<221>
<2225
<223>

<220>
<221>
<222>
223>

<220>
<221>
<222>
<223>

220>
<221>
<222>
«223>

<220
221>
<222
<223>

<220>

MISC_FEATURE
{119) .. (119)
Xaa equals any

MISC_FEATURE
{121)..(121)
Xaa equals any

MISC_FEATURE
{128)..(128)
Xaa equals any

MISC_FEATURE
{130} ..(230)
Xaa equals any

¥1SC_FEATURE
(147) .. (147
Xaa equals any

MISC_FEATURE
{l148) .. {148)
¥aa equals any

M15C_FEMNTURE
{149)..(149)
Xaa equals any

MISC_FEATURE
{182) ..{192)
Xaa equals any

MISC_FEATURE
(195) ..{195)
Xaa equals any

of

of

of

of

of

of

of

of

of

the

the

the

the

the

the

the

the

the

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

naturally occurring

262

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

L-amino

acids

acids

acids

acids

acids

acids

acids

acids

acids

19



<221

<222>

«223=>

220>

<221>

<222>
<223>

<2205

<221>

<222s
<223>

<220>
221>
«222>
«223>

<400>
Cys Ser Ser

1

Ala

Ser

Xaa

Thr

65

Gln

Gln

Gln

Phe

Asp

Leu

Ala

50

Gly

Ile

val

Xaa

Xaa

MISC_FEATURE

(196} ..(1986)

MISC_FEATURE

(204) .. (204}
Xaa equals any of

MISC_FEATURE

{229)..(229)
Xaa equals any of

MISC_FEATURE
{230)..{230)
Xaa equals any of

G2

Ala

Thr

35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Leu

20

Leu

Gly

val

Lys
100

Gly

Gly

Thr

Xaa

Ala

Lys

Asp

BS

Gln

Xaa

Asp

Xaa equals any of

Gly

Ala

Xaa

Glu

Asn

70

Gly

Ser

Glu

Ile

the naturally

the naturally

the naturally

the naturally

Gly val

Pro Lieu

Ser Xaa
10

Lys Thr
55

Asp Lys

Xaa Leu

His Ser

Xaa Ser

129

Ala Gly

Xaa

Asp

25

Xaa

Tyr

Val

Ile

Ala

105

Xaa

Glu

Ala Asp
10

His Lys

Xam Asn

Gly hsn

Ser Arg

75

Thr Leu
30

Leu Thr

Lys Met

His Thr

263

Ile
Asp
Aaa
Gly
64

Phe
Glu
Ala

val

Ser

Gly

Lys

Xaa

45

Asp

Asp

Ser

Leu

Ala

125

Bhe

occurring L-amino

occurring L-amino

occurring L-amino

occurring L-amino

Xaa

Xaa

a0

Leu

Ser

Phe

Gly

Gln

110

Lys

acids

acids

acids

acids

Gly

15

Leun

Xaa

Leu

Ile

Glu

g5

Thr

Arg

Lys

Leu

Xaa

Leu

Asn

Arg

Phe

Glu

Xaa

Leu



Pro

. 145

Asp

Gly

Leu

Ser

Gly

225

Glu

130

Lys

Ala

His

Ala

Gly

210

Ile

Thr

<210
<21i1>
<2125
<213>

<220>
<223>

<400>
gcgeggatco ttactgcttg gcggcaagac ©

<210>
<e21l>
212>
<213>

<220>
«223>

<400>
Ctattctgeca tatgactagg agc

<210>
<211>

115

Xaa Xaa Xaa Ala Thr
150

Gly Gly Lys Leu Thr
165

Gly Lys Ile Glu His
180

Xaa Xaa Tyr Ile Lys
195

Ser Val Leu Tyr Asn
215

Phe Gly Xaa Xaa Ala
230

Ala Asn Gly Ile His
245

303

31

DNA

Artificial Sequence

Primex

303

304

23

DNA

Artificial Sequence

Primer

304

3905
21

Tyr

Tyr

Leu

Pro

200

Gln

Gln

His

Arg

Thr

IJ}’ =

185

Asp

Asp

Glu

ile

Gly

Ile

170

Ser

Glu

Glu

Val

Gly
250

Thr

155

Asp

Pro

Lys

Lys

Ala

235

Leu

264

Ala

Phe

Glu

Xaa

Gly

220

Gly

Ala

Phe

Ala

Leu

His

205

Ser

Ser

Ala

Gly

Ala

Asn

150

Ala

Tyr

Ala

Lys

Ser

Lys

175

Val

Val

Ser

Glu

Gln
255

Asp

160

Gln

Xaa

Ile

Leu

val
240

Y]



<212> DNA
<213> Artificial Sequence

<220>
<2231> Primer

<400 305
agcagcggag gcggeggtgr ©

<210> 306
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 306
tgoccgatgea ctaaccgeac ©

«210> 307
«211> 21
«212> DiA

<213> Artificial Sequence

<220>
<223> Primer

<400> 307
cgtttcgcaa ccatcttece g

«<210> 308
<211> 44
«212> DNA

<213> Artificial Sequence

<«220>
<223 Primer

<400> 308
gagalctcac tcactcatta ctgettggeg gcaagaccga tatg

<210> 3p¢
<211ls> 29
<212> DHNA

<213> Artificial Sequence

<220>
<223> Primer

<400> 309
gcgoatccag cggagggggkt ggtgtogec

265

21

21

21

44

29

Y2



<210> 319

<21}k> 35

<212> DNA

<213> Artificial Segquence

<220>
«223> Primer

<400> 310

gcgratgctt actgettgge ggeaagaccg atatg 35
<210> 311

<211> 26

<212> DHA

<213> Artificial Sequence

220> .
<223> Primer

<400> 311

gcggatccag cggaggcgge ggaage 26
<210~ 312

<21lis> 65

<212> DNA

<212> Artificial Sequence

<220>
<223> Primer

<220>

<221> misc_feature
<222> {46} .. (48)

<223» "Y" equals C or T

<220>

<221> misc_feature
<222> (49) .. {49)

<223> "W" equals A or T

<400> 312

gcgcagatct catatgagca gecggagggay tggtgicgee goegayatwg gtgcgggget 60
Lgeeg 65
«210> 313

<211> 19

<2i2> DNA

<213> Artificial Sequence

266



<220>
<223> Primer

<400> 313

ctattctgcyg tatgactag 1%
<210> 314

<211> 22

<212> DNA

<213> Artificial Sequence

<220>
«223> Primer

<400> 314

gtcocgaacgg taaattatcyg tg 22
<210> 3158

<211> 29

<212> DNA

<213> Artificial Sequence

<2205
<223> Primer

<400> 315

gcggatccag cggaggcgdce ggtgtogcec 29
<210> 316

<211l> 34

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

<4Q0>» 3l6

gagatctcat atgagcageg gaggoggogg aage 34
<210> 317

211> 16

<2i2> DNA

<213> Arcificial Sequence

<220
<223> Primer

<400> 317

267

2 Yy



gacagcetga taaacc

<210
<211l>
<212>
<213>

<220>
<223>

<4 00>

318
19
DA
Artificial Sequence

Primer

3le

gatgccgatt tegtgaace

<«210s
<211
<2125
<2135

<220>
«223>

<400

319

27

DNA

Artificial Sequence

Primer

318

gcgcatgect actgtttgce ggogatyg

«210>
«211»
<212>
«213>

<220>
<223>

<400>

gagatclcac teactcacta ctgittgeeg gogatgecga tttbe

<210>»
<2i1>
<212>
<213

<220>
<223>

<400

gcgcagatct catatgagca gceggaggeyg cggaagcgga ggeggeggty tcaccgccga

320

44

DNA

Artificial Sequence

Primer

320

321
70
DNA
Artificial Sequence

Primer

3zl

cataggcacyg

268

16

19

27

44

60

70

23N



<210>
<211>
212>
<213>»

<220>
<223>

<400>

322

58

DNA

Artificial Seguence

Leader

322

atgaaaacaa cgttaaaaat gaccgcactt goggetotte ctgecttttgt tttagcrgg

<210>
<211>
«212>
<213>

<220>
«223>

<400

323
75
DNA
Artificial Sequence

Leader

323

atgactagga gcaaacctgt gaaccgaact goctbctget geoetittceoct gacegocgee

crgattctga cogcc

<210
«211>
<212
<213>

<2205
<223>

<400

324

75

DNA

Arevificial Seguence

Leader

324

atgactagga gcaaacctgt gaaccgaact gecLLcrgct gettitotel gacegeoogeo

ccgattctga cogec

<210>
<211
<212>
<213>

<220
223>

<400>

325
75
DNA
Artificial Sequence

Leader

325

atgactagga gcaaacctgt gaaccgaact accitctgtt gecttibctee gaccgccgcc

ctgattctga ccgee

269

59

60

75

60

75

60

75

X6



<210> 326

<211s> 75

<212> DNA

<213> Artificial Sequence

<220>
«223> Leader

<400> 326

atgactagga gtaaacctgt gaatcgaact geetteoger geetitetet gaccactges 60
ctgattctga cegee 75
<210> 327

<211> 335

<212> PRT

<213> Neisseria meningitidis
<400> 327

Cys Ser Pro Ala Ala Asp Ser Asn His Pro Ser Gly Gln Asn Ala Pro
1 5 i 15

Ala Asn Thr Glu Ser Asp Gly Lys Asn Ile Thr Leu Leu Asn Ala Ser
20 25 30

Tyr Asp Val Ala Arg Asp Phe Tyr Lys Glu Tyr Asn Pro Leu Phe Ile
35 40 45

Lys Thr Tyr Gln Ser Glu His Pro Gly Thr Ser val Ser 1le cln Gln
50 55 60

Ser His Gly Gly Ser Ser Lys Gin Ala Leu Ser Val Ala Asn Gly Leu
65 70 75 80

Gln Ala Asp Val Val Thr Met Asn Gln Ser Ser Asp lle Asp Leu Leu
BS 90 95

Glu Lys Lys Gly Leu Val Glu Lys Gly Trp Gln Gln Ala Leu Pro Asp
100 105 110

His Ala Ala Pro Tyr Thr Ser Thr Met val Fhe Leu Val Arg Lys Asn
115 120 125

Asn Pro Lys Gln Ile Arg Asp Trp Asn Asp Leu Ala Lys Asp Gly val
130 135 140

270



Asn

145

Phe

Gln

Phe

Ile

Lys

225

Lys

Glu

Pro

Phe

305

Tyr

Ile

Leu

Glu

Glu

Gly

210

Lys

Ser

Glv

Pro

Glu

290

Ser

Phe

<210>
<211>
<212
<213>

<40Q0>

vVal Ile ala

Gly Ala Tyr
155

Ala Gln Lys
180

Asn Gly Gly
195

Asp Val Leu

Leu Thr Gln

Ala Glu Ser
245

Thr Gin Lys
260

Ala Gln Glu
275

val Leu Ala

Pro Glu Glu

Ala Asp Gly
a25

328
68
PRT

Asn

150

Gly

Leu

Arg

Ile

Gly

230

Pro

Leu

Arg

Lys

210

Gly

Pro

Tyr

Val

Thr

215

Gln

Val

Ala

Ala

His

295

Phe

Ile

Lys

Gly

Ala

Ala

200

Phe

Phe

Ala

Arg

Ala

280

Lys

Gly

Phe

Neisseria meningitidis

328

Thr

Leu

Ser

i85

Thr

Glu

Glu

Val

Ala

265

Ser

Ala

Gly

Asp

Ser

Lys

170

Ile

Thr

Asn

Ile

Val

250

Leu

Asp

Trp

Arg
330

Gly Asn
155

Thr Thr

Leu Lys

Thr Phe

Glu Ala
2290

Val Tyr
235

ASn Ser

Leu Glu

Tyr Leu

Phe Pro
300

ASp Asn
315

Leu Thr

271

Gly

Asn

Asn

Thr

205

Asn

Pro

Tyy

Arg

285

Asp

Ile

Ala

Arg

Gly

Thr

196

Gin

Tyr

Ser

Val

Leu

270

Leu

Met

Gln

Tyr

Asn

175

Pro

Arg

val

Tyr

Ala

255

Arg

Rsp

Lys

Lvys
335

Ala

160

Glu

val

Asn

Ser

Thr

240

Lys

Ser

Thr

Thr
320

LA



Cys Ala Gly

Asp Lys Thr

Ala Val Glu
35

Gly Asn Ala
50

Asn Ala Thr
65

<210> 328
<211ls 21
<212> PRT
<213>

<400s 329

Thr Trp Glu Gly Ala

5

Gln Ala Ala ala Giu

20

Lys Gly Trp Asp Lys

40

val Gly Arg Gly Ile

Glu

55

Neisseria meningitidis

Lys Gln Asp
10

Arg Ala Ala
25

Thr Lys Glu

Ser His Leu

Thr Ala Arg

Asn Leu
15

Glu Gln Thr Gly Asn

3o

Ala val Lys

45

Gly Gly Lys

60

Lys Gly

Ile Glu

Cys Met Lys Thr Thr Leu Lys Met Thr Ala Leu Ala Ala Leu Ser Ala

1

Phe val Leu

<210> 2330
<211> 1304
<«212> DNA
<213
=400> 330
ccgrtatgec
tgcegtetga
atgcagtatg
tgactaggag
tgattctgac
ttgecgatgce

tggatcagtce

cttatggaaa

5

Ala Gly
20

aagggcgaat
accgktgtee
caaaaaaaga
caaacctgtg
cgecctgcage
actaaccgca

cgtcaggaaa

cggcgacagc

Neisseria meningitides

tgaaccaaat
ggacggcatt,
taccataace
aaccgaactg
agcggaggceg
ccgetcgace
aacgagaaac

cttaatacgg

10

cgtcaaataa
tgattttige
aaaatgttta
cortoegetyg
qcggtgicge
ataaagacag
tgaagctgge

gcaaatLgaa

272

caggttgctc
tbctttgacc
tatatcatct
cttrtectctg
cgeecgacatce
aagtttgcag
ggcacaaggt

gaacgacaag

15

gtaaacaaaa
tgccteattg
attctgcegta
accgoogece
ggcgegggge
tctttgacge
gcggaaaaaa

gtecagooget

60

120

180

240

300

360

420

480

179



tcgactttat
tccaagtgta
atccagagea
gcgaacatac
cgtteggttc
agggacacgg
cctatatcaa
aagacgagaa
gcagegegga
aaccattgtg
catacegecee
tgaaccaacqg

ceggaactte

aggaagtcgg

<210> 331
<211 332
<212> PRT
<213>

<400> 331

Thr Lys Ser Ser Asn

1

Pro Leu Phe Gly Arg

Asp Ala Vval Cys Lys

35

Ser Ile Leu Arg Met

50

Arg Cys Phe Ser Leu

65

ccgtcecaaatce
caaacaaagc
ttecegggaag
atctettgac
agacgatgce
caaaatcgaa
gccggatgaa
aggcagttac
agtggaaacc
aaaatgccgt
taggacacga
agagaatgece
ctatttgtcg

cagccgccayg

5

20

gaagtggacg
cattcegect
atggttgega
aagcttocca
ggcggaaaac
catttgaaat
aaacaccatg
tcccteggea
gcaaacggca
ccgaacacga
cggcacggca
atgcaagetg
ctecgegetge

tccgecactga

Neigseria meningitides

Agsn Arg Leu

His Leu Ile

Lys Arg Tyr

40

Thr Arg Ser

Thr Ala Ala
70

gacagctcat
taacegcect
aacgceggtt
aagacgtcat
tgacctatac
cgccegaact
ccgtcatcag
tctbttggegg
tacaccatat
taatttaccyg
ggcaagccgg
attttaaccg
gcgccgacgyg

ttctgeccgga

Leu Val Asn
10

Phe Ala Ser
25
His Asn Gln

Lys Pro Val

Leu Ile Leu
75

273

taccttggag
tcagaccegag
caaaategge
ggcgacatat
tatagatttt
caatgtcgag
cggttcegte
gcaagcccag
cggtcetgee
ttcggacgge
ttkcactata
cccogtocte
cgaaacctge

aatc

Lys Met Pro

Leu Thr Cys
30

Asn Val Tyr
415

Asn Arg Thr
60

Thr Ala Cys

agcggagagt
caagaacaag
gacatagcygg
cgcgggacgy
gctgeccaaac
cttgcecaccg
ctttacaate
gaagttgceg
gccaagcaat
atttttgege
taatgeegte
gecgtegata

ctgttcecate

Ser Glu

15

Leu Ile

Ile Ser

Ala Phe

Ser Ser
80

540

600

660

720

780

840

800

9260

1020

1080

1140

1200

1260

1304

280



Gly

Leu

Leu

Gly

Leu

145

val

Lys

Asp

Gly

Val

225

Gly

Lye

Ala

val

Gly

Gly

Thr

Asp

Ala

130

Lys

Asp

Gln

Pro

Asp

210

Met

Lys

Ile

Tyr

Leu

290

Gly

Gly

Ala

Gln

118

Glu

Asn

Gly

Ser

Glu

195

Ile

Ala

Leu

Glu

Ile
275

Tyr

Gln

Gly

Pro

100

Ser

Lys

ABp

Gln

His

180

His

Ala

Thr

Thr

His

260

Lys

Asn

Ala

val

85

Leu

Val

Thr

Lys

Leu

i65

Ser

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Gln

Gln

Ala

Asp

Arg

Tyr

Val

150

Ile

Ala

Gly

Glu

Arg

2340

Thr

Lys

Asp

Asp

Glu

Ala

His

Lys

Gly

135

Ser

Thr

Leu

Lys

His

215

Gly

Ile

Ser

Glu

Glu

285

val

Asp

Lys

Asn

120

Asn

aArg

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Ile

Asp

105

Glu

Gly

Phe

Glu

Ala

185

Val

Ser

Ala

Phe

Glu

265

His

Gly

Gly

Gly

Arg

Lys

Asp

Asp

Ser

170

Leu

Ala

Phe

Phe

Ala

250

Leu

His

Ser

Ser

Ala

Ser

Leu

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

274

Gly

Leu

Lys

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

Val

val

Ser

300

Glu

Leu

Gln

Leu

125

Asn

Arg

Phe

Glu

Arg

205

Leu

Asp

Gln

Glu

Ile

285

Leu

Val

Ala

Ser

110

Ala

Thr

Gln

Gln

Gln

150

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Glu

Asp

Leu

Ala

Gly

Ile

val

175

Glu

Lys

Lys

Ala

Hig

255

Ala

Gly

Ile

Thr

Ala

Thr

Gln

Lys

Glu

160

Tyr

Gln

Ile

Asp

Gly

240

Gly

Thr

Ser

Phe

Ala

291



305

310

318

Asn Gly Ile His His Ile Gly Leu Ala Ala Lys Gln

<210> 332

<211> 13190
<212> DNA

<213>»
<400> 332
ccgttatgee
tgeegtectga
atgcagtatg
tgactaggag
tgattctgac
cggggcttge
tgacgctgga
aaaaaactta
geegtttega
gagagttcea
aacaagatcce
tagcgggega
ggacggcgtt
ccaaacaggg
ccaccgceeta
acaatcaaga
ttgeceggecag
agcaataacc
ttgcgecata
gccgtctgaa
tcgatacegy

tccatcagga

325

aagggcgaat
accgttgtte
caaaaaaaga
caaacctgtg
cgcctgegga
cgatgcacta
teagtcegte
tggaaacggc
ctttatcegt
agtgtacaaa
agagcatbcc
acatacatct
cgygttcagac
acacggcaaa
tatcaagccg
cgagaaagygc
cgcggaagty
attgtgaaaa
ccgecctagy
ccaacgagag
aacttcceat

agtcggcagc

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacc
aaccgaactg
tccagcagey
accgeaccgce
aggaaaaacg
gacagectta
caaatcgaag
caaagccatt
gggaagatgyg
tttgacaagc
gatgeeggeg
atcgaacatt
gatgaaaaac
agttactcce
gaaaccgcaa
tgccgtecga
acacgacgge
aatgccatge
ttgtcgeteg

cgccagtceeg

330

cgtcaaataa
tgatttttgc
aaaatgttta
ccttecgetyg
gaggeggcegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
cecgecttaac
ttgcgaaacg
ttccrcaaaga
gaaaactgac
tgaaatcgece
accatgcegt
tcggtatett
acggecataca
acacgataat
acggcaggca
aagctgattt
cgctgogege

cactgattct

275

caggttgctt
ttctttgace
tatatcatct
ctbttctetyg
tgtcgecegee
agacagaagt
getggeggca
attgaagaac
gctcattacce
cgcecttceag
ceggktcaaa
cgtcatggeg
ctatactata
cgaactcaat
catcageggt
tggcgggeaa
ccatateoggt
ttaccgtteg
agceggttte
taaccgeccce
cgacggcgaa

goeggaaate

320

gtaaacaaaa
tgcecteattg
attctgegta
accgecocgeec
gacatcggeg
ttgcagtctt
caaggtgcegy
gacaaggtca
ttggagageg
accgagcaag
atcggcgaéa
acatatcgeg
gattttgctyg
gtcgagettg
teegteoecttt
geccaggaag
cttgccgccea
gacggcattt
actatataat
gteectegeeg

acctgeetgt

60

120

18¢

240

300

360

420

480

540

600

660

720

780

840

900

560

1020

1080

1140

1200

1260

1310

2197%

>3



<210>
<211>
<212>»
<213>

<400>

333
333
PRT

Neisseria meningitides

kxk

Thr Lys Ser

1

Pro
Asp
Ser
Arg
Ser
Ala
Thr
Gln
Lys

145

Glu

Tyr

Leu

Ala

Ile

50

Cys

Gly

Leu

Leu

Gly

130

Leu

val

Lys

Phe

val

35

Leu

Phe

Gly

Thr

Asp

115

Ala

Lys

AsBp

Gln

Ser

Gly

Cys

Arg

Ser

Gly

Ala

100

Gln

Glu

Asn

Gly

Ser
180

Asn

Arg

Lys

Met

Leu

Gly

85

Pro

Ser

Lys

Asp

Gin

165

His

Asn

His

Lys

Thr

Thr

70

Val

Leu

Val

Thr

Lys

150

Leu

Ser

Arqg
Leu
Arg
Arg
Ala
Ala
Asp
Arg
Tyr
138
Val

Ile

Ala

Leu

Ile

Tyr

40

Ser

Ala

Ala

Lys

120

Gly

Ser

Thr

Leu

Leu

Phe

25

His

Lys

Leu

Asp

Lys

105

Asn

Asn

Arg

Leu

Thr
185

Val

10

Ala

Asn

Pro

Ile

Ile

90

Asp

Glu

Gly

Phe

Glu

17¢

Ala

Asn

Ser

Gln

Val

Leu

75

Gly

Arg

Lys

Asp

Asp

155

Ser

Leu

276

Lys

Leu

Agn

Asn

60

Thy

Ala

Ser

Leu

Ser

140

Phe

Gly

Gln

Met

Thxr

val

45

Arg

Ala

Gly

Leu

Lys

125

Leu

Ile

Glu

Thr

Pro

Cys

30

Tyr

Thr

Cys

Leu

Gln

110

Leu

Asn

Arg

Phe

Glu
190

Ser

15

Leu

Ile

Ala

Gly

Ala

g5

Ser

Ala

Thr

Gln

Gln
175

Gln

Glu

Ile

Ser

Phe

Ser

80

Asp

Leu

Ala

Gly

Ile

160

val

Glu

83



Gln Asp Pro
185

Ile Gly Asp
210

Asp Val Met
225

Gly Gly Lys

Gly Lys Ile

Thr Ala Tyr
275

Ser Val Leu
290

FPhe Gly Gly
305

Ala Asn Gly

<210> 334
<211> 1304
<212> DNA
<213>
<400> 334
ccgttatgee
tgeegtotga
atgcagtatg
tgactaggag
tgattctgac

ttgecgatge

tggatcagtc

Glu His Ser Gly Lys

2040

Ile Ala Gly Glu His

215

Ala Thr Tyr Arg Gly
230

Leu Thr Tyr Thr Ile

245

Glu His Leu Lys Ser

260

Ile Lys Pro Asp Glu

280

Tyr Asn Gln Asp Glu

295

Gln Ala Gln Glu Val
310

Ile His His Ile Gly

325

aagggcgaat
accgttgttce
caaaaaaaga
caaacetgtg
cgccatgage
actaaccgca

cgtcaggaaa

Neisseria meningitides

tgaaccaaat
ggacggecatt
taccataacc
aaccgaactyg
agcggaggceg
cecgetegace

aacgagaaac

Met Vval ala
Thr Ser Phe

Thr Ala Phe
235

Asp Phe Ala
250

Pro Glu Leu
265

Lys His His
Lys Gly Ser

Ala Gly Ser
315

Leu Ala Ala
330

cgtcaaataa
tgattkttge
aaaatgttta
ccttoegety
gcggtgtege
ataaagacag

tgaagecrgge

277

Lys Arg Arg Phe Lys

205

Asp Lys Leu Pro Lys

220

Gly Ser Asp Asp RAla

240

Ala Lys Gln Gly His

255

Asn Val Glu Leu Ala
270

Ala Vval Ile

285

Tyr Ser Leu

300

Ala Glu val

Lys Gln

caggttgcket
ttctttgace
tatatcatct
cttttckctg
cgececgacatce
aagtttgcag

ggcacaaggt

Ser Gly

Gly Ile

Glu Thr
320

gtaaacaaaa
tgeetecattg
attctgegta
accgceogeee
ggcgeggggce
tcettgacge

gcggaaaaaa

60

120

180

240

300

360

420

- 8Y



cttatggaaa
tcgactttat
tccaagtgta
atecagagca
gcgaacatac
cgtteggtec
agggacacgg
cctatatcaa
aagacgagaa
gcagegegga
aaccattgtg
cataccgecee
tgaaccaacg
ccggaactte
aggaagtcgg
<210> 335
<211> 332
<212> PRT
<213>
<400> 335

Thr Lys Ser

1

Pro Leu Phe

Asp Ala Val
35

Ser Ile Leu
50

Arg Cys Phe
65

cggcgacagce
ccgtcaaate
caaacaaagc
ttcecgggaag
actcttttgac
agacgatgcc
caaaatcgaa
gecggatgaa
aggcagttac
agtggaaacc
aaaatgccgt
taggacacga
agagaatgcec
ctatttgtcg

cagccgecag

cttaatacgg
gaagtggacyg
cattccgeoct
atggttgcga
aagcttceca
ggcggaaaac
catttgaaat
aaacaccatg
tcoceteggea
gcaaacggea
ccgaacacga
cggcacggca
atgraagctyg
ctogegetge

tcegeactga

Neisseria meningitides

Ser Asn Asn Arg Leu

5

20

Gly Arg His Leu Ile

Cys Lys Lys Arg Tyr

40

Arg Met Thr Arg Ser

55

Ser Leu Thr Ala Ala

70

gcaaattgaa
ggcagctceat
taaccgcect
aacgceoggtt
aagacgtcat
tgacctatac
cgcccgaact
ccgtcatcag
tctttggegy
tacaccatat
taatttacecg
ggcaageegg
attttaaccy
gcgeogacgg

ttctgeecgga

Leu Val Asn
10

Phe Ala Ser

25

His Asn Gln

Lys Pro Vval

Leu Ile Leu
75

278

gaacgacaag
taccttggag
tcagaccgag
caaaatcggc
ggcgacatat
tatagatttt
caatgtcgag
cggttececgte
graagecccag
cggtecttgee
ttecggacgge
tttcactata
ccecegtecte
cgaaacctgce

aate

Lys Met Pro

Leu Thr Cys
30

Asn Val Tyr

Asn Arg Thr
60

Thr Ala Met

gtcageegtt
agecggagagt
caagaacaag
gacatagcgg
cgcgggacgg
gctgccaaac
cttgeccaceg
ctttacaatce
gaagttgcceg
gccaagcaat
atttttgcge
taatgccgtce
gccgtegata

ctgttccate

Ser Glu

15

Leu Ile

Ile Ser

Ala Phe

Ser Ser
BO

480

540

600

660

720

780

840

200

260

1020

1080

1140

1200

1260

1304

—29¢



Gly

Leu

Leu

Gly

145

val

Lys

Asp

Gly

val

225

Gly

Lys

Ala

Val

Gly

Thr

Asp

Ala

130

f.ys

Asp

Gln

Pro

AsSp

210

Met

Lys

Ile

Tyr

Leu
290

Gly

Ala

Gln

115

Glu

Asn

Gly

Ser

Glu

195

Ile

Ala

Leu

Glu

Ile
275

Tyr

Gly

Pro

100

Ser

Lys

Asp

Gln

His

180

His

Ala

Thr

Thr

Hig

260

Lys

Asn

Val

85

Leu

Val

Thr

Lys

Leu

165

Ser

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Gln

Ala

Asp

Arg

val

150

Ile

Ala

Gly

Glu

Arg

230

Thr

Lysa

Asp

Asp

Ala

His

Lys

Gly

138

Ser

Thr

Leu

Lys

His

215

Gly

Ile

Ser

Glu

Glu
295

Asp

Lys

Asn

120

Asn

Arg

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ile

Asp

105

Glu

Gly

Phe

Glu

Ala

185

Vg:ll

Ser

Ala

Phe

Glu

265

Hig

Gly

Gly

Arg

Lys

Asp

Asp

Ser

170

Leu

Ala

Phe

Phe

Ala

250

Leu

Hia

Ser

Ala

Ser

Leu

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

2315

Ala

Asn

Ala

Tyr

279

Gly

Leu

Lys

Leu

140

Ile

Glu

Thr

Arq

Lys

220

Ser

Lys

Val

Val

Ser
300

Leu

Gln

Leu

128

Asn

Arg

Phe

Glu

Arg

205

Leu

Asp

Gln

Glu

Ile

285

Leu

Ala
Ser
110
Ala
Thr
Gln
Gln
Gln
190
Phe
Pro
Asp
Gly
Leu
270

Ser

Gly

Asp

95

Leu

Ala

Gly

Ile

Val

175

Glu

Lys

Lys

Ala

His

255

Ala

Gly

Ile

Ala

Thr

Gln

Lys

Glu
160

Tyr

Gln

Ile

Asp

Gly

240

Gly

Thr

Ser

Phe

296



Gly Gly Gln Ala Gln Glu Val Ala Gly Ser Ala Glu Val Glu Thr Ala
310

305

315

Asn Gly Ile His His Ile Gly Leu Ala Ala Lys Gln

<210> 336
<211>
<212> DNA
<213>
<400> 336
cectboegtt
caaaatgceg
cattgatgeyg
gcgtatgact
tgeccectgatt
ggggcttgece
gacgctggat
daaaacttat
ccgtttegac
agagttccaa
acaagatteg
agcgggcgaa
gacggcgttco
caagcaggga
cgccgecgat
caaccaagoe
tgccggeage
gcaataacca
gtattgeacce
atataatqgcc

ctggcegteg

1322

325

atgccaaggg
tctgaaccge
gtatgcaaaa
aggagtaaac
ctgaccgect
gatgcactaa
cagtcecgtea
ggaaacggty
tttatcogee
gtatacaaac
gagcattccog
catacatctt
ggttcagacg
aacggcéaaa
atcaagccgg
gagaaagygca
gcggaagtga
ttgtgaaaat
gteegacgge
gtctgaacca

ataceggtac

Neisseria meningitides

cgaattgaac
cgttegygacg
aaagatacca
ctgtgaateyg
gcageagegy
cegraccget
ggaaaaacga
acagecteaa
aaatcgaagt
aaagccattc
ggaagatggt
ttgacaagct
atgcocggegg
tcgaacatte
atggaaaacyg
gttactcect
aaaccgtaaa
goccgteogaa
atgcccaagy
acgagagaat

ttcecegtteg

330

caaatggtea
acatttgatt
taaccaaaat
aactgcctte
agggggtagt
cgaccataaa
gaaactgaag
tacgggcaaa
g9acgggcayg
cgccttaace
tgcgaaacge
teecegaagge
aaaactgacc
gaaatcgecea
ccatgcecgte
cggtatcttt
cggcatacgc
cacgataatt
ggggaaatce
gecatgcaag

tcgoctogege

280

aataacaggt
ttrgettett
gtttatatat
tgoctgeccttt
gtegocgeoy
gacaaaggtt
ctggcggeac
ttgaagaacg
ctcattacet
gccttteaga
cagttcagaa
ggcagggcga
tacaccatag
gaactcaatg
atcagcggtt
ggcggaaaag
catatcggec
taccgttegg
ctattttcag
ctgattttaa

tgegtgecga

320

tgoctgtaaa
tgacctaccect
tatctattct
ctctgaceac
acatcggtge
tgcagtcttt
aaggtgegga
acaaggtcag
tggagagtgg
ccgageaaat
teggcgacat
catatcgegg
attbtcgecege
tcgaccegge
cegtecteta
cccaggaagt
ttgceogecaa
acggecatttt
gccaaccgcet
ccghecegte

cggcgaaacc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

9SG0

960

1020

1080

1140

1200

1260

25



cgtetgttce atcaggaagt cggeagecego cagtecgaac tgatbctgec ggaaatcaag 1320

ag 1322
<210> 337
<211> 331
<212> PRT

<213> Neisseria meningitides
<400> 337
Lys Ser Ser Asn Asn Arg Leu Pro Val Asn Lys Met Pro Ser Glu Pro

1 S 10 15

Pro Phe Gly Arg His Leu Ile Phe Ala Ser Leu Thr Cys Leu Ile Asp
20 25 30

Ala val Cys Lys Lys Arg Tyr His Asn Gln Asn Val Tyr Ile Leu Ser
35 40 45

Ile Leu Arg Met Thr Arg Ser Lys Pro Val Asn Arg Thr Ala rthe Cys
50 55 60

Cys Leu Ser Leu Thr Thr Ala Leu Ile Leu Thr Ala Cys Ser Ser Gly

65 70 75 :]4]

Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu Ala Asp Ala Leu
85 90 95

Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu Gln Ser Leu Thr Leu
100 105 110

Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu Ala Ala Gln Gly
115 120 125

Ala Glu Lys Thr Tyr Gly Asn Gly Asp Ser Leu Asn Thr Gly Lys Leu
130 135 140

Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg Gln Ile Glu Val
145 150 158 160

Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe Gln val Tyr Lys
165 170 175

Gln Ser His Ser Ala Leu Thr Ala Phe Gln Thr Glu Gln Ile Gln Asgp
180 185 190

281



Ser Glu His
195

Asp Ile Ala
210

Arg Ala Thr
225

Lys Leu Thr

Ile Glu His

Aep Ile Lys
275

Leu Tyr Asn
2590

Gly Lys Ala
305

Gly Ile aArg

«210> 338
<21ll> 1327
«212> DNA
<213>
<400> 338
ecttcecgtta
aaaatgcegt
attgatgcgg

cgtatgacta

gccctgatte

ggtgegggac

Ser Gly Lys Met val

200

Gly Glu His Thr Ser

215

Tyr Arg Gly Thr Ala
230

Tyr Thr Ile Asp Phe

245

Leu Lys Ser Preo Glu

260

Pro Asp Gly Lys Arg

280

Gln Ala Glu Lys Gly

285

Gln Glu Val Ala Gly
310

His Ile Gly Leu Ala

325

tgccaagggce
ctgaaccgec
tatgcaaaaa
ggagtaaace
tgaccgectg

ttgcegatge

Neisseria meningitides

gaattgaacc

gttecggacga

aagataccat

tgtgaatcga
cggatecage

actaaccgca

Ala Lys Arg

Phe Asp Lys

Phe Gly Ser
235

Ala Ala Lys
250

Leu Agn Val
265

His Ala Val

Ser Tyr Ser

Ser Ala Glu
315

Ala Lys Gln
330

aaatcgtcaa
catttgattt
aaccaaaatg
actgcectect
ageggaggag

ccgekcocgace

282

Gln Phe Arg

205

Leu Pro Glu

220

Asp Asp Ala

Ile Gly

Gly Gly

Gly Gly
240

Gln Gly Asn Gly Lys

Asp Leu Ala
270

255

Ala Ala

Ile Ser Gly Ser Vval

285

Leu Gly Ile

300

Val Lys Thr

ataacaggtt
tegeceette
tttatatatt
gcegecttee
gtggtgtege

ataaagacaa

Phe Gly

Val Asn
320

gectgtaaac
gacctgccte
atctattetg
tctgaccact
cgcegacatc

aggtttgcag

60

120

180

240

300

360

294



tctttgacgc
gcggaaaaaa
gtcagccgtt
agtggagagt
caaatacaag
gacatagcgg
cgcgggacgg
gcecgccaage
ctggeegeeg
ctttacaace
gaagttgceg
gccaagcaat
attttgtatt
ccgctatata
ccgtectgge
aaaccegtet

tcaaggy

<210> 339
<211> 333
<212> PRT
<213>

<400> 339

tggatcagte
cttatggaaa
tcgactttat
tccaagtata
attecggagca
gcgaacatac
cgttcggttc
agggaaacgg
ccgatatcaa
aagccgagaa
gcagegegga
aaccattgty
gcaccgteeg
atgcegtetg
cgtegatace

gttccatcag

cgtcaggaaa
cggtgacage
ccgccaaatc
caaacaaagc
ttocegggaag
atcttttgac
agacgatgcec
caaaatcgaa
gccggatgéa
aggcagttac
agtgaaaacc
aaaatgccgt
agggcatgce
aaccaacgag
ggtacttcee

gaagtcggca

Neisseria meningitides

aacgagaaac
ctcaatacgg
gaagtggacg
cattcecgecet
atggttgcga
aagcttcecg
ggcggaaaac
catttgaaat
aaacgccatg
tcceteggta
gtaaacggca
ccgaacacga
caagggggga
agaatgccat
gtctgtcget

gccgecagtc

Thr Lys Ser Ser Asn Asn Arg Leu Pro Val Asn

1

5

Pro Pro Phe Gly Arg His Leu 1lle

20

10

Phe Ala Ser
25

Asp Ala Val Cys Lys Lys Arg Tyr His Asn Gln

35

40

Ser Ile Leu Arg Met Thr Arg Ser

50

55

Lys Pro Val

283

tgaagectggce
gcaaattgaa
ggcagctcat
taacecgectt
aacgccagtt
aaggcggceag
tgacctacacg
cgccagaact
caegtcateag
tocrttggeyyg
tacgccatat
taatttaccg
aatcecctatt
gcaagetgat
cgegektgegt

cgaactgatt

Lys Met Pro

Leu Thr Cys
30

Asn Val Tyr
45

Asn Arg Thr
60

ggcacaaggt
gaacgacaag
taccttggag
tcagaccgag
cagaatcgge
ggegacatat
catagatttc
caatgtcgac
cggttecegte
aaaagcccag
cggecttygcce
tteggacgge
ttcaggccaa
tttaaccgtc
gccgacggeg

ctgcoggaaa

Ser Glu

15

Leu Ile

Ile Leu

Ala Phe

420

480

540

600

660

720

780

a40

900

260

1020

1080

1140

1200

1260

1320

1327



Cys

65

Ser

Ala

Thr

Gln

Lys

145

Glu

Tyr

Gln

Ile

Gly

225

Gly

Gly

Ala

Ser

Cys

Gly

Leu

Leu

Gly

130

Leu

val

Lys

Asp

Gly

210

Gly

Gly

Lys

Ala

Val

Leu Serx

Gly Gly

Thr Ala
100

Asp Gln
115

Ala Glu

Lys Asn

Asp Gly

Gln Ser
180

Ser Glu
195

Asp Ile

Arg Ala

Lys Leu

Ile Glu
260

Asp Ile
275

Leu Tyr

Leu

Gly

Pro

Ser

Lys

Rsp

Gln

165

His

His

Ala

Thr

Thr

245

His

Lys

Asn

Thr

70

Val

Leu

Val

Thr

Lys

150

Leu

Ser

Ser

Gly

Tyr

230

Tyr

Leu

Pro

G1ln

Thr

Ala

Asp

Arg

Tyr

135

val

Ile

Ala

Gly

Glu

215

Arg

Thr

Lys

Asp

Ala

Ala

Ala

His

Lys

120

Gly

Ser

Thr

Leu

Lys

200

His

Gly

Ile

Ser

Gly

280

Glu

Leu

Asp

Lys

105

Asn

Asn

Arg

Leu

Thr

185

Met

Thr

Thr

Aep

Pro

265

Lys

Lys

Ile

Ile

90

Asp

Glu

Gly

Phe

Glu

170

Ala

Val

Ser

Ala

Phe

250

Glu

Arg

Gly

Leu

75

Gly

Lys

Lys

Asp

Asp

155

Ser

Phe

Ala

Phe

Phe

235

Ala

Leu

His

Ser

284

Thr

Ala

Gly

Leu

Ser

140

Fhe

Gly

Gln

Lys

Asp

220

Gly

Ala

Asn

Ala

Ala

Gly

Leu

Lys

125

Leu

Ile

Glu

Thr

Arg

205

Lys

Ser

Lys

Val

val

285

Ser

Cys

Leu

Gln

110

Leu

Asn

Arg

Phe

Glu

190

Gln

Leu

ASD

Gln

Asp

270

Ile

Leu

Gly

Ala

8s

Ser

Ala

Thr

Gln

Gln

175

Gln

Phe

Pro

Asp

Gly

255

Leu

Ser

Gly

Ser

80O

Asp

Leu

Ala

Gly

Ile

160

Val

Ile

Arg

Glu

Ala

240

Aen

Ala

Gly

Ile

2



250

295

300

Phe Gly Gly Lys Ala Gln Glu Val Ala Gly Ser Ala Glu Val Lys Thr
310

305

31s

Val Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln

<210x 340

<211l> 1322

<212> DNA
<213>

<400> 340
cccttcegtt
caaaatgccg
cattgatgeg
gcgtatgact
tgcccegatt
ggggcttgec
gacgctggat
aaaaacttat
cogtttegac
agagttecaa
acaagattceg
agcgggcgaa
gacggcgtte
caagcaggga
cgoegecgat
caaccaagcce
tgccggeage
gcaataacca
gtattgcacc

atataatgece

325

atgecaaggg
tctgaacegc
gtatgcaaaa
aggagtaaac
ctgaccgceca
gatgcactaa
cagtcecgtcea
ggaaacggtg
tttatccgec
gtataéaaac
gagcattceg
catacatctt
ggttcagacg
aacggcaaaa
atcaagccgyg
gagaaaggca
gcggaagtga
ttgtgaaaat
gtecgacgge

gtctgaacca

Neisseria meningitides

cgaattgaac
cgtteggacg
aaagatacca
ctgtgaateg
tgagcagcgg
cegcaccget
ggaaaaacga
acagcctcaa
aaatcgaagt
aaagccattc
ggaagatggt
ttgacaagct
atgecggegg
tcgaacattt
atggaaaacg
gttactecect
aaaccgtaaa
gccgtocgaa
atgcccaagg

acgagagaat

330

caaatcgteca
acatttgatt
taaccaaaat
aactgccttce
agggggtgge
cgaccataaa
gaaactgaag
tacgggcaaa
ggacgggcag
cgecttaace
tgcgaaacgc
tccecgaagge
aaaactgace
gaaatcgcca
ccatgcegtce
cggtatcttt
cggcatacge
cacgataatt

ggggaaatcc

gcecatgeoaag

285

aataacaggt
tttgetetert
gtttatatat
tgctgeocottt
gtegecgeeyg
gacaaaggtt
ctggcggeac
ttgaagaacg
ctcattacct
gectttcaga
cagttcagaa
ggcagggcega
tacaccatag
gaactcaatg
atcagcggtt
ggcggaaaag
catatcggecce
taccgttcgg
ctattttcag

ctgattttaa

320

tgectgtaaa
tgacctgcc£
tatctatﬁct
ctctgaccac
acatcggtge
tgcagtcttt
aaggtgcgga
acaaggtcag
tggagagtgg
ccgagcaaat
teggcgacat
catatcgeqy
atttcgccge
tcgacctgge
ccgteettta
cccaggaagt
ttgccgecaa
acggceattte
gccaaccget

ccgtecocecgte

680

120

180

240

300

360

420

480

540

600

660

720

780

B40

900

260

1020

1080

1140

1200

2%



ctggeccgtcg ataccggtac ttcoccgtttg tcgetegege tgcgtgocga cggcgaaacce

cgtctgttecc atcaggaagt cggcagcege cagtccgaac tgattctgcc ggaaatcaag

a9

<210> 341
«211> 332
«212> PRT

<213> Neisseria meningitides

«400> 341
Thr Lys Ser
1

Pro Pro Phe

Asp Ala Val
35

Ser Ile Leu
50
Cys Cys Leu

65

Gly Gly Gly

Leu Thr Ala

Leu Asp Gln
118

Gly Ala Glu
130

Leu Lys Asn
145

Val Asp Gly

Ser

Gly
20

Cys

Arg

Ser

Gly

Pro

100

Ser

Lys

Asp

Gln

Agn

Arg

Lys

Met

Leu

Val

a5

Leu

Val

Thr

Lys

Leu
165

Asn

Hisa

Lys

Thr

Thr

7Q

Ala

Asp

Arg

Tyr

val

150

Ile

Arg

Leu

Arg

Arg
55

Thr

Ala

His

Lys

Gly

13s

Ser

Thr

Leu

Ile

Tyr

40

Ser

Ala

Asp

Lys

Asn

120

Asn

Arg

Leu

Pro

Phe

25

Hig

Lys

Leu

Ile

Asp

108

Glu

Gly

Phe

Glu

Val Asn
10

Ala Ser

Asn Gln

Pro Val

Ile Leu
75

Gly aAla
90

Lys Gly

Lys Leu

Asp Ser

Asp FPhe

155

Ser Gly
170

286

Lys

Leu

Asn

Asn
60

Thr

Gly

Leu

Lys

Leu

140

Ile

Glu

Met

Thr

Val

45

Arg

Ala

Leu

Gln

Leu

125

Asn

Arg

Phe

Pro

Cys

30

Tyr

Thr

Met

Ala

Ser

110

Ala

Thr

Gln

Gln

Ser
15

Leu

Ile

Ala

Ser

Asp

95

Leu

Ala

Gly

Ile

val
175

Glu

Ile

Leu

Phe

Ser

B0

Ala

Thr

Gln

Lys

Glu

160

Tyr

1260

1320

1322

29>



Lys Gln Ser

Asp Ser Glu
185

Gly Asp Ile
210

Gly Arg Ala
225

Gly Lys Leu
Lys Ile Glu

Ala Asp Ile
275

Val Leu Tyr
290

Gly Gly Lys
305

Asn Gly Ile

<210> 342
<211l>» 1311
212> DNA

Hig

180

His

Ala

Thr

Thr

His-

260

Lys

Asn

Ala

Arg

Ser

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Gln

Gln

His
325

Ala

Gly

Glu

Arg

230

Thr

Lys

Asp

Ala

Glu

310

Ile

Leu

Lys

His

215

Gly

Ile

‘Ser

Gly

Glu

295

Val

Gly

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Leu

<213> HNeisseria meningitides

<400> 342
cgttatgcca
gecgtetgaa
tgcggtatge

gactaggagt

gatktctgacc gectgcagea geggaggggy

agggcgaatt gaaccaaatc
ccgecgttcg gacgacattit
daaagaagat accataacca

aaacctgtga atcgaactgce

Ala Phe
18S

Val Ala

Ser Phe

Ala Phe

Phe Ala

250

Glu Leu

265

Arg His

Gly Ser

Gly Ser

Ala Ala
330

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

31s

Lys

gtcaaataac

gatttrtget

aaatgtttat

ctteckgetge

tggtgtcgee

287

Thr Glu Gln Ile Gln
150

Arg Gln Phe Arg Ile
205

Lys Leu Pro Glu Gly
220

Ser Asp Asp Ala Gly
240

Lys Gln Gly Asn Gly
255

Val Asp Leu Ala Ala
270

Val Ile -Ser Gly Ser
285

Ser Leu Gly Ile phe
300

Glu val Lys Thr val
320

Gln

aggttgcctg taaacaaaat
tctttgacct gectcattga
atattatcta ttctgegtat

cttectetga ccactgecct

gccgacateg gtgegggget

60

120

160

240

300

~2Y



tgecgatgca
ggatcagtcc
ttatggaaac
cgactttatce
ccaagtatac
ttcggagcat
cgaacataca
gttcggttca
gggaaacggce
cgatatcaag
agccgagaaa
cagcgeggaa
accattgtga
caccegtocga
tgecegtectga
gtcgataceyg
ttceatcagg
«210> 343
<211> 332
<212> PRT
<213>

<400> 343

ctaaccécac
gtcaggaaaa
ggtgacagec
cgccaaatcg
aaacaaagcc
tcogggaaga
tcttttgaca
gacgatgcceg
aaaatcgaac
ccggatggaa
ggcagttact
gtgaaaaccé
aaatgceecgte
cggcatgcecece
accaacgaga
gtacttecccg

aagtcggcag

cgcteogacca
acgagaaact
tcaatacggg
aagtggacgg
attccgcett
tggttgcgaa
agcttccega
geggaaaact
atttgaaatc
aacgcecatgyge
cccteggtat
taaacggcat
cgaacacgat
aaggggggaa
gaatgecatg
ttetgtegcete

cegecagtee

Neiggeria meningitides

Thr Lys Ser Ser Asn Asn Arg Leu

1

5

Pro Pro Phe Gly Arg His Leu Ile

20

taaagacaaa
gaagetggeyg
caaattgaag
geagetceatt
aaccgccttt
acgccagtte
aggcggcagg
gacctacace
gccagaacte
cgtcatcagc
ctttggegga
acgccatate
aatttaccgt
atecctattt
caagctgatt
gcgectgegty

gaactgattc

Pro Val Asn
10

Phe Ala Ser
25

Asp Ala Val Cys Lys Lys Arg Tyr His Asn Gln

35

40

Ser Ile Leu Arg Met Thr Arg Ser

50

55

Lys Pro Val

288

ggtttgcagt
gcacaaggtg
aacgacaagg
accttggaga
cagaccgage
agaatcoggeg
gcgacatatc
atagatttcg
aatgtegacce
ggttcegtcc
aaagcccagyg
ggccttgeeg
tcggacggea
tcaggceaac
ttaacecgtcce
cegacggega

tgccggaaat

ctttgacgct
cggaaaaaac
tcageegttt
gtggagagtt
aaatacaaga
acatagcggg
gcgggacggce
cecgccaagea
tggcegecge
tttacaacca
aagttgecygyg
ccaagcaata
ttttgtattg
cgctatataa
cgtecetggee
aaccegtetg

C

Lys Met Pro Ser Glu

Leu Thr Cys

30

15

Leu Ile

Asn Val Tyr Ile Leu

45

Asn Arg Thr

60

Ala Phe

360

420

480

S40

600

660

720,

780

840

200

960

1020

1080

1140

1200

1260

1311

—~3s



Cys
65

Gly

Leu

Gly

Leu

145

Val

Lys

Asp

Gly

Gly

225

Gly

Lys

Ala

Cys

Gly

Thr

Asp

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Arg

Lys

Ile

Asp

Leu

Gly

Ala

Gln

115

Glu

Asn

Gly

Ser

Glu

135

Ile

Ala

Leu

Glu

Ile
275

Ser

Gly

Pro

100

Ser

Lys

Asp

Gln

His

180

His

Ala

Thr

Thr

His

260

Lys

Leu

val

85

Leu

val

Thr

Lys

Leu

165

Ser

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Thr

70

Ala

Aap

Arg

Tyr

Val

150

Ile

Ala

Gly

Glu

Arg

230

Thr

Lys

Asp

Thr

Ala

His

Lys

Gly

135

Ser

Thr

Leu

Lys

His

215

Gly

Ile

sSer

Gly

Ala

Asp

Lys

Aszn

120

Asn

Arg

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys
280

Leu

Ile

Asp

105

Glu

Gly

Phe

Glu

Ala

185

Val

Ser

Ala

Phe

Glu

265

Arg

Ile

Gly

90

Lys

Lvs

Asp

Asp

Ser

170

Phe

Ala

Phe

Phe

Ala

250

Leu

Hisg

Leu

75

Ala

Gly

Leu

Ser

Phe

155

Gly

Gln

Lys

Aap

Gly

235

Ala

Asn

Ala

289

Thr

Gly

Leu

Lys

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

val

Val

Ala

Leu

Gln

Leu

125

Asn

Arg

Phe

Glu

Gln

205

Leu

Asp

Gln

Asp

Ile
285

Cys

Ala

Ser

1190

Ala

Thr

Gln

Gln

Gln

180

Phe

Pro

Asp

Gly

Leu

270

Ser

Ser

Asp

95

Leu

Ala

Gly

Ile

val

175

Ile

Arg

Glu

Ala

Asn

255

Ala

Gly

Ser

80

Ala

Thr

Gln

Lys

Glu

160

TYY

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

296



Val Leu Tyr Asn Gln Ala Glu Lys Gly Ser Tyr

290

295

Gly Gly Lys Ala Gln Glu Val Ala Gly Ser Ala
310

305

315

Asn Gly Ile Axrg His Ile Gly Leu Ala Ala Lys

<210> 344

«21l> 1318

<212> DNA
<213

<400> 344
cegttatgcee
tgcegtetga
atgcggtatg
tgactaggag
tgattctgac
c€ggggcttge
tgacgctgga
aaaaaactta
geoecgtttcga
gagagttcca
tacaagattc
tagcgggega
ggacggegtt
cocaagcaggg
ccgcegecga
acaaccaagc
ttgccggcag
agcaataacc

tgtattgcac

a2s

aagggcgaat
accgeegtte
caaaaaaaga
taaacctgkbg
cgectgeygga
cgatgcacta
teagteegte
tggaaacggt
ctttatccge
agtatacaaa
ggagcattcc
acatacatct
cggttcagac
aaacggcaaa
tatcaageeg
cgagaaagqc
cgcggaagtg
acttgtgaaaa

cgtecgacgyg

Neisseria meningitides

tgaaccaaat
ggacgacatt
taccataacce
aatcgaactyg
tccagcageyg
acegeaccge
aggaaaaacg
gacagcectea
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgccggceg
ategaacatt
gatggaaaac
agttactcce
aaaaccgtaa
tgcecgteega

catgoccaag

330

cgtcaaataa
tgatttttge
aaaatgttta
ccttetgetg
gagggggtgy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
¢cegecttaac
ttgegaaacg
cLececgaagg
gaaaactgac
tgaaatcgee
gceatgeoegt
tcggtatett
acggcatacg

acacgaktaat

gggggaaatce

290

Ser Leu Gly lle Phe

300

Glu val Lys Thr Vval

Gln

caggttgect
ttectttgace
tatattatet
cctttetceg
tgtegecgee
agacaaaggt
gctggcggea
attgaagaac
gcteattacce
cgectttcag
ccagttcaga
Cggcagggcg
ctacaccata
agaactcaat
catcageggt
tggcggaaaa
ccatatcgge
ttacegtteg

cctattttea

320

qtaaacaaaa
tgecctcattyg
attctgegta
accactgccece
gacateggtg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagtg
accgagcaaa
atcggcegaca

acatatcgeg

gatttcgeeg .

gtcgacctgg
tccgteoottt
geocaggaag
cttgeegeca
gacggcattt

ggcraaccgce

&0

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

s



tatataatgc cgtctgaace aacgagagaa tgccatgcaa getgatttta acegtccoegt 1200

cectggecgtc gataccggta cttcccogttt gtcgctegeg ctgegtgecg acggegaaac 1260

ccgtetgttc catcaggaag tcggcagecg ccagtccgaa ctgattctge cggaaatce 1318
<210> 345
<211> 333
<212> PRT

<213> Neisseria meningitides
<400> 345
Thr Lye Ser Ser Asn Asn Arg Leu Pro Val Asn Lys Met Pro Ser Glu

1 ] 10 15

Pro Pro Phe Gly Arg His Leu Ile Phe Ala Ser Leu Thr Cys Leu Ile
20 25 30

Asp Ala Val Cys Lys Lys Arg Tyr His Asn Gln Asn Val Tyr Ile Leu
35 40 45

Ser Ile Leu Arg Met Thr Arg Ser Lys Pro Val Asn Arg Thr Ala Phe
50 55 60

Cys Cys Leu Ser Leu Thr Thr Ala Leu Ile Leu Thr Ala Cys Gly Ser

65 70 75 80

Ser Gly Gly Gly Gly Val Ala Ala Asp Ile Gly Ala Gly Leu Ala Asp
85 90 95

Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu Gln Ser Leu
100 105 110

Thr Leu Asp Gln Ser Val Arg Lys Asn Glu Lys Leu Lys Leu Ala Ala
115 120 125

Gln Gly ala Glu Lys Thr Tyr Gly Asn Gly Asp Ser Leu Asn Thr Gly
13¢ 135 140

Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg Gln Ile
145 150 155 160

Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe Gln Val
168 170 175

291



Tyr Lys Gln

Gln Asp Ser
195

Ile Gly Asp
210

Gly Gly Arg
225

Gly Gly Lys

Gly Lys Ile

Ala Ala Asp
275

Ser Val Leu
250

Phe Gly Gly
305

val Asn Gly

«210> 346
<211> 1312
«212> DNA
213>
<400> 346
ccgttatgec
tgccgtetga
atgcggtatg
tgactaggag

tgattctgac

Ser His
180

Glu His

Ile Ala

Ala Thr

Leu Thr

245

Glu His

260

Ile Lys

Tyr Asn

Lys Ala

Ile Arg
325

aagggcgaat
accgeegtee
caaaaaaaga
taaacctgtg

cgecatgage

Ser

Ser

Gly

Tyr

230

Tyr

Leu

Pro

Gln

Gln

10

His

Ala

Gly

Glu

215

Arg

Thr

Lys

Asp

Ala

295

Glu

Ile

Leu

Lys

200

His

Gly

Ile

Ser

Gly

280

Glu

Val

Gly

Neisseria meningitides

tgaaccaaat
ggacgacatt
taccataacc

aatcgaactg

ageggagggy

Thr

185

Met

Thr

Thr

Asp

Pro

265

Lys

Lys

Ala

Leu

Ala

Val

Ser

Ala

Phe

250

Glu

Arg

Gly

Gly

Ala
330

Phe

Ala

Phe

Phe

235

Ala

Leu

His

Ser

Ser

315

Ala

cgtcaaataa

tgattttbge

aaaatgttta

ccttotgety

gtggtgtcac

292

Gln

Lys

Asp

220

Gly

Ala

Asn

Ala

Tyr

300

Ala

Lys

caggttgcct gtaaacaaaa
ttctttgacc tgeccteattg
tatattatect attetgcogra

cctttcectetg accactgcee

cgccgacate ggtgegggge

Thr

Arg

205

Lys

Sex

Lys

val

val

285

Ser

Glu

Gln

Glu

150

Gln

Leu

Asp

Gln

Asp

270

Ile

Leu

val

Gln

Phe

Pro

ABp

Gly

255

Leu

Ser

Gly

Lys

Ile

Arg

Glu

Ala

240

Asn

Ala

Gly

Ile

Thr
320

60

120

1890

240

300

29
|



ttgcecgatge
tggatcagtc
cttatggaaa
tcgactttat
tecaagtata
attcggagca
gcgaacatac
cgtteggete
agggaaacdgg
ccgatatcaa
aagccgagaa
gcagegacgga
aaccattgtg
gcaccgtecg
atgeegtetg
cgtegatace
gttcratcag
<210> 347
«211> 332
<212> PRT
«213>

<400> 347

actaaccgca
cgtcaggaaa
cggtgacagc
cegecaaate
caaacaaagc
ttccgggaag
atcttttgac
agacgatgce
caaaatcgaa
gceggatgga
aggcagttac
agtgaaaacc
aaaatgeegt
acggcatgecce
aaccaacgag
ggtactteeco

gaagtcggea

ccgetegacc
aacgagaaac
ctcaatacgg
gaagtggacyg
cattccgect
atggttgecga
aagcttcececg
ggcggaaaac
catttgaaat
aaacgccatg
tecectoggta
gtaaacggca
cegaacacga
caagggggga
agaatgceat
gtttgtcgcet

geecgecagte

Neisseria meningitides

Thr Lys Ser Ser Asn Asn Arg Leu

1

.5

Pro Pro Phe Gly Arg His Leu Ile

20

Asp Ala Val Cys Lys Lys Arg Tyr

as

40

Ser Ile Leu Arg Met Thr Arg Ser

50

ataaagacaa
tgaagectggce
gcaaattgaa
ggcagctcat
taaccgeett
aacgccagtt
.aaggcggcag
tgacctacac
cgccagaact
ccgtcatcag
tctttggegy
tacgccecatat
taatttaccy
aatccctatt
gcaagctgat
cgogetgegt

cgaactgatt

Pro Val Asn
10

Phe Ala Ser
25

His Asn Gln

Lys Pro Val

293

aggtttgcag
ggcacaaggt
gaacgacaag
taccttggag
tcagaccygag

cagaatecgge

‘ggcgacatat

catagatttce
caatgtcgac
cggttccgte
aaaaggcecag
cggccttgec
ttcggacgge
ttcaggccaa
tttaaccgte
gcegacggcg

ctgecggaaa

Lys Met Pro

Leu Thr Cys
30

Asn Val Tyr
45

Asn Arg Thr
60

tctttgacge
goggaaaaaa
gtcagccgtt
agtggagagt
caaatacaag
gacatagcgg
cgcgggacgyg
geegecaagce
ctggeegeeg

ctttacaage

gaagttgecqg

gccaagcaat
attttgtatt
ccgctatata
ccgteetgye
aaaccegtet

te

Ser Glu

15

Leu Ile

Ile Leu

Ala Phe

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1312

ig(?()



Cys

65

Gly

Leu

Leu

Gly

Leu

145

val

Lys

Asp

Gly

Gly

225

Gly

Lys

Ala

val

Cys

Gly

Thr

Asp

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Arg

Lys

Ile

Asp

Leu

Leu

Gly

Ala

Gln

115

Glu

Asn

Gly

Ser

Glu

195

Ile

Ala

Leu

Glu

Ile
275

Tyr

Ser

Gly

Pro

100

Ser

Lys

Asp

Gln

His

1890

His

Ala

Thr

Thr

His

260

Lys

Asan

Leu

Val

85

Leu

val

Thr

Lys

Leu

165

Ser

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Gln

Thr
70

Ala
Asp
Arg
Tyr
Val
150
Ile
Ala
Gly
Glu
Arg
230
Thr
Lys

Agp

Ala

Thr

Ala

His

Lys

Gly

135

Ser

Thr

Leu

Lys

His

215

Gly

Ile

Ser

Gly

Glu

Ala

Asp

Lys

Asn

120

Asn

Arg

Leu

Thr

Met

200

Thr

Thr

Asp

FPro

Lys

280

Lys

Leu

Ile

Asp

105

Glu

Gly

Phe

Glu

Ala

185

Val

Ser

Ala

Phe

Glu

265

Arg

Gly

Ile

Gly

90

Lys

Lys

Asp

ABp

Ser

170

Phe

Ala

Phe

Phe

Ala

250

Leu

His

Ser

Leu

75

Ala

Gly

Leu

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

294

Thr

Gly

Leu

Lys

Leu

149

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

Val

Val

Ser

Ala

Leu

Gln

Leu

125

Asn

Arg

Phe

Glu

Gln

205

Leu

Asp

Gln

Asp

Ile

285

Leu

Met

Ala

Ser

110

Ala

Thr

Gln

Gln

Gln

130

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Ser

Asp

Leu

Ala

Gly

Ile

vVal

175

Ile

Arg

Glu

Ala

Asn

255

Ala

Gly

Ile

Ser

80

Ala

Thr

Gln

Lys

Glu

160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

Phe

39/



290

295

300

Gly Gly Lys Ala Gln Glu Val Ala Gly Ser Ala Glu Val Lys Thr Val
310

305

3158

Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln

«210> 348
«211>
«212> DNA
<2]13>
<400> 348
cegttatgec
tgccgtetaa
atgcagtatg
aacataggtt
ttttectact
atttttatge
ctgcgtatga
gccgccctga
gcggggeetg
ttgacgctgg
gaaaaaactt
agecgctteg
ggagagttcc
gtacaagatt
atagcgggtg
gggacggcat
gccaagcagg
geegecteeg

tacaaccaag

gttgcecggea

1451

325

aagggcgaat
accgttbgttc
caaaaaaaga
actaaaattt
tttegetcaa
gtcaaatkte
ctaggagcaa
ttctgaccge
ccgatgeact
atcagtccegt
atggaaacygyg
actttatccg
aagtgtacaa
cggagcattc
aacatacatce
teggtteaga
gacacggcaa
atatcaageg
ccgagaaagg

gcgcagaagt

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacc
tatgctcaat
tattaggaag
gttaacagac
acctgtgaac
ctgcagcage
aaccgcaccg
caggaaaaac
cgacagceetc
tcaaatcgaa
acaaagccat
agggaagatg
ttttgacaaa
cgatgccagt
aatcgaacat
ggataaaaaa
cagttactet

ggaaacegca

330

cgtcaaataa
tgatttttge
aaaatgttta
ctcattttea
gtttttagge
tattttbgea
cgaactgcct
ggaggcggeg
ctcgaccata
gagaaactga
aatacgggca
gtggacgggce
tecgecttaa
gttgcgaaac
cttccegaag
ggaaaactga
ttgaaatcge
cgccatgeceg
ctaggcatct

aacggcatac

295

caggttgett
ttctttgace
tatattgaga
aaatgcaaaa
aattgaaaat
aaggtctceat
tctgctgecet
gtgtcgecge
aagacaaaag
agcrggeggce
aattgaagaa
agctecattac
ccgecccttca
gccagttcag
gcggeagggce
cctacagcat
cagaactcaa
tcatcagcag

ttggcgggca

gccatatcgg

320

gtaaacaaaa
tgceteattg
cctttgraat
ctLtectgat
cttteggege
attatctatt
ttctttgacc
cgacatcgge
tttgecagtct
acaaggtgeg
cgacaaggtc
cttggagagc
gaccgagceaa
aatcggcgat
gacatatcgc
agatttcgcc
tgttgacctg
ttocegteoett
agcccaggaa

tettgeegee

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

302



aagcagtaac
tttgcgecat
geegtctgaa
gtegataceg

ttcecatcagg

<210> 3495
«211> 337
«212> PRT

cattgtgaaa atgcegtceg aacacgataa tttaccgttc ggacggeatt

accgeectag atacgacgge acggeaggca agccggtttec actatataat

ccaacgagaa ccacaccaty caagcegatt tcaaccgece cgtectegee

gaacttcecta tttgtegetc gegetgegeg €cgacggcga aacccgtctg

aagteggeag cogecagbce gecactgatte tgeccggaaat o

<213> Neisseria meningitides

<400> 349
Asn Phe Met
1

Ser Tyr Phe

Fhe Trp Arg
is

Lys Gly Leu

Aan Arg Thr
65

Thr Ala Cys

Gly Leu Ala

Leu Gln Ser
115

Lys Leu Ala
130

Leu Asn Thr
145

Len

Leu

20

Ile

Ile

Ala

Ser

Asp

100

Leu

Ala

Gly

Asn

Leuy

FPhe

Leu

Phe

Ser

85

Ala

Thr

Gln

Lys

Leu Ile Phe Lys Met Gln Asn Phe Ser Asp Phe
10 15

Asn Ile Arg Lys Val Phe Arg Gln Leu Lys Ile
25 3t

Met Arg Gln Ile Ser Leu Thr Asp Tyr Phe Cys
40 45

Ser Ile Leu Arg Met Thr Arg Ser Lys Pro Val
55 €0

Cys Cys Leu Ser Leu Thr Ala Ala Leu Ile Leu
70 75 BO

Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala
30 95

Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser
165 110

Leu Asp Gln Ser Val Arg-Lys Asn Glu Lys Leu
120 125

Gly Ala Glu Lys Thr Tyr Gly Asn Gly Asp Ser
135 140

Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe
150 155 160

296

1260

1320

1380

1440

1491

393



Ile Arg Gln

Glu Phe

Gln

Thr Glu Gln

195

Arg Gln Phe

210

Lys Leu
225

Pro

Ser Asp Asp

Lys Gln Gly

Val Asp Leu

Val Ile
290

Ser Leu
305

Glu Vval

Gln

<210>
«21l>
<212>
<213>

<400>

275

Ser

Gly

Glu

350
1497
DNA

Ile

Val

180

Val

Arg

Glu

Ala

His

260

Ala

Gly

Ile

Thr

Glu
165

Tyr

Gln

Ile

CGly

Ser

245

Gly

Ala

Ser

Phe

Ala
325

Val Asp

Lys Gln

ASp Ser

Gly Asp
215

Gly Arg
210

Gly Lys

Lys Ile

Ser Asp

val Leu
295

Gly Gly
310

Asn Gly

Gly

Ser

Glu

200

Ile

Ala

Leu

Glu

Ile

280

Tyr

Gln

Ile

Neisseria meningitides

150

Gln

His

i8s

His

Ala

Thr

Thr

Hig

265

Lys

Asn

Ala

Arg

Leu

170

Ser

Ser

Gly

Tyr

Tyr

250

Leu

Pro

Gln

Gln

His
330

Ile

Ala

Gly

Glu

Arg

235

Thr

Lys

Asp

Ala

Giu

315

Ile

297

Thr

Leu

Lys

His

220

Gly

Ile

Ser

Lys

Glu

300

val

Gly

Leu

Thr

Met

205

Thr

Thr

Asp

Pro

Lys

285

Lys

Ala

Leu

Glu

Ala

180

Val

Ser

Ala

Phe

Glu

270

Arg

Gly

Gly

Ala

Ser

175

Leu

Ala

Phe

Phe

Ala

255

Leu

His

Ser

Ser

Ala
335

Gly

Gln

Lys

ABp

Gly

240

Ala

Asn

Ala

Tyr

Ala

320

Lys

39



cecgttatgee
tgeoegtcetga
atgcagtatg
aacataggtt
ttteectact
atttttatge
ctgcegtatga
gccgeectga
atcggcgegy
cagtectttga
ggtgcggaaa
aaggtcagec
gagagcggag
gagcaagtac
ggcgatatag
tatcgeggga
ttegecgeca
gacctggeeg
gtectttaca
caggaagttg
gccgeceaage
ggcatttttyg
tataatgeoeg
ctegeegteg
cgtctgttee
<210> 351
<21}> 338
<212> PRT
<213

<400> 351

aagggcgaat
accgttgtte
caaaaaaaga
actzaaattt
ttttgctecaa
gtcaaatttce
ctaggagcaa
ttetgacege
ggcttgccga
cgctggatea
aaacttatgg
gcttegactt
agttccaagt
aagattcgga
cgggtgaaca
cggcatteqy
agcagggaca
cctecegatat
accaagcecga
ccggeagege
agtaaccatt
cgccataceg
tcktgaaccaa
ataccggaac

atcaggaagt

tgaaccaaat
ggacggecatt
taccataacc
tatgctcaat
tattaggaag
gttaacagac
acctgtgaac
ctgecggatec
tgcactaacc
gtcecgtcagg
aaacggcgac
tatccgtecaa
gtacaaacaa
gcattcaggg
tacatctttt
ttcagacgat
cggcaaaatc
caageeggat
gaaaggcagt
agaagtggaa
gtgaaaatgc
ccectagatac
cgagaaccac
ttectatttg

cggcageege

Neisseria meningitides

cgtcaaataa
tgatttttge
aaaatgttta
ctcattttca
gtttttagge
tatktttgea
cgaactgccet
agcageggag
geaccgcteyg
aaaaacgaga
agcectcaata
atcgaagtgg
agccattcceg
aagatggttg
gacaaacttc
gccagtggaa
gaacatttga
aaaaaacgce
tactctctag
accgeaaacg
cgtccgaaca
gacggcacgg
acrcatgcaag
tegetegege

cagtccgeac

298

caggttgekt
ttettbgacc
tatattgaga
aaatgcaaaa
aattgaaaat
aaggtctecat
tectgetgect
gcggeggigt
accataaaga
aactgaagct
cgggcaaatt
acgggcagct
ccktaaceoge
cgaaacgccea
ccgaaggegg
daactgaccta
aatcgeccaga
atgccgteat
gcatetttgg
geatacgecea
cgataattta
caggcaagcce
ccgatticaa
tgecgegecga

tgattctgce

gtaaacaaaa
tgccteattg
cctttgeaat
cttttctgat
tttttggege
actatctatt
ttetttgace
cgcegecegac
caaaagtttg
ggcggeacaa
gaagaacgac
cattaccttg
cecttcagace
gttcagaatc
cagggcegaca
caccatagat
actcaatgtt
cageggtiec
cgggcaagcece
tatcggtett
cegeteggac
ggtttcacta
cecgeeccgte
¢ggcgaaacc

ggaaatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440

1497



Aszn

Ser

Phe

Lys

Asn

65

Thr

Ala

Ser

Leu

Ser

145

Phe

Gly

Gln

Lys

Phe

Tyr

Trp

Gly

50

Arg

Ala

Gly

Leu

Lys

130

Leu

Ile

Glu

Thr

Arg
210

Met

Phe

Arg

Leu

Thr

Cys

Leu

Gln

115

Leu

Agsn

Arg

Phe

Glu

1395

Gln

Len

Leu

29

Ile

Ile

Ala

Gly

Ala

100

Ser

Ala

Thr

Gln

Gln

180

Gln

Phe

Agn

Leu

Phe

Leu

Phe

Ser

B5

Asp

Leu

Ala

Gly

Ile

165

val

Val

Arg

Leu

ABn

Met

Ser

Cys

70

Ser

Ala

Thr

Gln

Lys

150

Glu

Tyr

Gln

Ile

Ile

Ile

Arg

Ile

55

Cys

Gly

Leu

Leu

Gly

135

Leu

val

Lys

Asp

Gly
215

Phe

Arg

Gln

40

Leu

Leu

Gly

Thr

Asp

120

Ala

Lys

Asp

Gln

Ser

200

Asp

Lys

Lys

25

Ile

Arg

Ser

Gly

Ala

145

Gln

Glu

Asn

Gly

Ser

185

Glu

Ile

Met
10

Val'

Ser

Met

Leu

Gly

S0

Pro

Ser

Lys

Asp

Gln

170

His

His

Ala

Gln

Phe

Leu

Thr

Thr

7%

val

Leu

Val

Thr

Lys

155

Leu

Ser

Ser

Gly

299

Asn

Arg

Thr

Arg

60

Ala

Ala

Asp

Arg

Tyr

140

Val

Ile

Ala

Gly

Glu
220

Phe

Gln

Asp

45

Ser

Ala

Ala

His

Lys

125

Gly

Ser

Thr

Leu

Lys

205

His

Ser

Leu

30

Tyr

Lys

Leu

Asp

Lys

110

Asn

Asn

Arg

Leu

Thr

190

Met

Thr

Asp

15

Lys

Phe

Pro

Ile

Ile

85

Aap

Glu

Gly

Phe

Glu

175

Ala

Val

Ser

Phe

Ile

Cys

Val

Leu

80

Gly

Lys

Lys

Asp

Asp

160

Ser

Leu

Ala

Phe

3@6



Asp Lys Leu
225

Gly Ser Asp

Ala Lys Gln

Asn Vval Asp
275

Ala val Ile
290

Tyr Ser Leu
305

Ala Glu val

Lys Gln

<210> 352

<211> 1491
<212> DNA

<213
<400> 352
cegttatgee
tgcecgtcectga
atgcagtatg
aacataggtt
ttttectact
atttttatgce
ctgegtatga

gcegeectga

gcggggettg

Pro Glu Gly Gly Arg
230

Asp Ala Ser Gly Lys

245

Gly His Gly Lys Ile

260

leu Ala Ala Ser Asp

280

Ser Gly Ser Val Leu

295

Gly Ile phe Gly Gly
310

Glu Thr Ala Asn Gly

325

aagggcgaat
accgttgtec
caaaaaaaga
actaaaattt
ttttgctcaa
gtcaaatttc
ctaggagceaa
ttctgaccge

ccgatgeact

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacc
tatgctcaat
tattaggaag
gttaacagac
accktgtgaac
catgagcagce

aacecgcaccg

Ala Thr Tyr
235

Leu Thr Tyr
250

Glu His Leu
268

Ile Lys Pro

Tyr Asn Gln

Gln aAla Gin
318

Ile Arg His
330

cgtcaaataa
tgatttttge
aaaatgttta
cteattttea
gtttttaggce
tatttttgea
cgaactgect
ggaggcggeg

ctcgaccata

300

Arg Gly Thr Ala Phe

240

Thr Ile Asp Phe Ala

255

Lys Ser Pro Glu lLeu

270

Asp Lys Lys Arg His

285

Ala Glu Lys Gly Ser

300

Glu Val Ala Gly Ser

320

Ile Gly Leu Ala Ala

caggttgctt
ttctttgacce
tatattgaga
aaatgcaaaa
aattgaaaat
aaggtctcat
tctgetgect
gtgtecgecge

aagacaaaag

33s

gtaaacaaaa
tgcctecattyg
cektttgeaat
cctttctgat
tttttggege
attatctatt
ttctttgace
cgacatcgge

tttgeagtct

60

120

180

240

300

360

420

480

540



ttgacgetgg
gaaaaaactt
agccgctteg
ggagagttcec
gtacaagatt
atagegggtg
gggacggeat
gecaagcagy
gcegectoeg
tacaaccaag
gttgceggea
aagcagtaac
tttgcgeoeat
gecgtctgaa
gtcgataceoyg
ttecatcagg
<210> 353
<211> 337
<212» PRT
<213>

<400> 353

atcagtcegt
atggaaacqg
actttatceg
aagtgtacaa
c¢ggagcatte
aacatacatc
tcggttcaga
gacacggcaa
atatcaagec
ccgagaaagyg
gcgcagaagt
cattgtgaaa
accgecctag
ccaacgagaa
gaacttccta

aagtcggceag

caggaaaaac
cgacagcecetce
tcaaatcgaa
acaaagcceat
agggaagatg
ttttgacaaa
cgatgeccagt
aatcgaacat
ggataaaaaa
cagttactect
ggaaaecgca
atgcegteeg
atacgacggc
ccacaccatg
ttrgtegete

ccgeocagtec

Neigseria meningitides

Asn Phe Met Leu Asn Leu Ile Phe

1

5

Ser Tyr Phe Leu Leu Asn Ile Arg

20

Phe Trp Arg Ile Phe Met Arg Gln

35

40

Lys Gly Leu Ile Leu Ser Ile Leu

50

55

Asn Arg Thr Ala Phe Cys Cys Leu

gagaaactga
aatacgggca
gtggacggge
tcegecttaa
gttgcgaaac
cttceceocgaag
ggaaaactga
ttgaaatecge
cgccatgeeg
ctaggcatct
aacggcatac
aaéacgataa
acggcaggca
caagccgatt
gcgctgegeg

gcactgatte

Lys Met Gln
10

Lys Val Phe
25

Ile Ser Leu

Arg Met Thr

Ser Leu Thr

301

agetggeogge
aattgaagaa
agctcattac
gcgcoccttea
gccagttecag
gcggcagggc
cctacaccat
cagaactcaa
Lcatcagecgg
ttggcgggea
gcecatategg
tttaccgrte
agccggttte
tcaaccgcec
ccgacggega

tgccggaaat

acaaggtgcg
cgacaaggtc
cttggagage
gaccgagcaa
aatcggcgat
gacatatege
agatttegee
tgttgacety
tteegteoctt
agcccaggaa
tectgecogec
ggacggcatt
actatataat
cgtectegec
aaccegtctg

c

Asn Phe Ser Asp Phe

Arg Gln Leu Lys Ile

30

Thr Asp Tyr Phe Cys

45

Arg Ser Lyd

60

Ala Ala Leu

Pro val

Ile Leu

600

660

720

780

B490

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1491



65

Thr

Gly

Leu

Lys

Leu

145

Ile

Glu

Thr

Arg

Lys

225

Ser

Lys

Val

Val

Ala

Leu

Gln

Leu

130

Asn

Arg

Phe

Glu

Gln

210

Leu

Asp

Gln

Asp

Ile
290

Met

Ala

Ser

115

Ala

Thr

Gln

Gln

Gln

195

Phe

Pro

Asp

Gly

Leu

275

Ser

Ser

Asp

100

Leu

Ala

Gly

Ile

val

180

val

Arg

Glu

Ala

His

2560

Ala

Gly

Ser

85

Ala

Thr

Gln

Lys

Glu

165

Tyr

Gln

Ile

Gly

Ser

245

Gly

Ala

Ser

70

Gly
Leu
Leu
Gly
Leu
150
val
Lys
Asp
Gly
Gly
230
Gly
Lys

Ser

val

Gly

Thr

Asp

Ala

135

Lys

Asp

Gln

Ser

Asp

215

Arg

Lys

Ile

Asp

Leu
295

Gly

Ala

Gln

120

Glu

Asn

Gly

Ser

Glu

200

Ile

Ala

Leu

Glu

Ile

2B0

Tyr

Gly

Pro

105

Ser

Lys

Asp

Gln

His

185

His

Ala

Thr

Thr

His

265

Lys

Asn

val

990

Leu

Val

Thr

Lys

Leu

170

Ser

Ser

Gly

Tyr

Tyzr

250

Leu

Pro

Gln

75

Ala

Asp

Arg

Tyr

vVal

155

Ile

Ala

Gly

Glu

Arg

235

Thr

Lys

Asp

Ala

302

Ala

His

Lys

Gly

140

Ser

Thr

Leu

Lys

His

220

Gly

Ile

Ser

Lys

Glu
300

Asp

Lys

Asn

125

Asn

Arg

Leu

Thr

Met

205

Thr

Thr

Asp

Pro

Lys

285

Lys

Ile

Asp

110

Glu

Gly

Phe

Glu

Ala

190

val

Ser

Ala

Phe

Glu

270

Arg

Gly

Gly

95

Lys

Lys

Asp

Asp

Ser

175

Leu

Ala

Phe

Phe

Ala

255

Leu

His

Ser

80

Ala

Ser

Leu

Ser

Phe

180

Gly

Gln

Lys

Asp

Gly

240

Ala

Asn

Ala

Tyr



Ser Leu Gly Ile Phe Gly Gly Gln Ala Gln Glu Val Ala Gly Ser Ala
308 310

315

320

Glu Val Glu Thr Ala Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys

325
Gln
<210> 1354
<211> 768
<212> DNA
<213> HNeisseria meningitides
<400> 354

tgcagecageyg gaggcggegg
accgcaccgce tegaccataa
aggaaaaacqg agaaactgaa
gacagcctca atacgggcaa
caaatcgaaq tggacgggca
caaagccatt ccgccttaac
gggaagatgg ttgcgaaacyg
tttgacaaac tteccgaagy
gatgccagtg gaaaactgac
atcgaacatt tgaaatcegoe
gataaaaaac gccatgeoeogt
agttactcte taggcatctt

gaaaccgcaa acggcatacg

<210> 355
<21l> 258
<212> PRT
<213>

<400> 355

1

tgtcgecegee
agacaaaagt
gctggeggea
attgaagaac
gcteattacc
cgccctteag
ccagttcaga
€ggcagggcg
ctacaccata
agaacteaat
catcagcggt
tggcgggcaa

ccatatcggt

Neisseria meningitides

Cys Ser Ser Gly Gly Gly Gly val Ala
5

a30

gacatcggceyg
ttgcagtctt
caaggtgegy
gacaaggtca
ttggagagceg
accgagcaayg
atcggcgata
acatatcgeg
gatttcgecg
gttgacctgg
tccgteettt
gcccaggaag

cttgcegeea

10

303

©ggggcttge
tgacgctgga
daaaaactta
gccgettega
gagagttcca
tacaagattc
tagcgggtga
ggacggcatt
ccaagcaggg
cecgeetecga
acaaccaagc
ttgceggeag

agcagtaa

335

cgatgcacta
tcagtecegte
tggaaacggce
ctttatecgt
agtgtacaaa
ggagcattca

acatacatcet

cgattcagac

acacggcaaa
tatcaagccg
cgagaaaggce

¢gcagaagtyg

Ala Asp Ile Gly Ala Gly Leu

15

60

120

180

240

i00

360

420

480

540

600

660

720

768

2}/O



Ala
Ser
Ala
Thr
65

Gln
Gln
Gln
Phe
Pro
145
Asp
Gly
Leu

Ser

Gly
225

ASp

Leu

Ala

50

Gly

Ile

val

Val

Arg

130

Glu

Ala

Hisg

Ala

Gly

210

Ile

Ala

Thr

35

Gln

Lys

Glu

Tyr

Gln

115

Ile

Gly

Ser

Gly

Ala

195

Ser

Phe

Leu

20

Leu

Gly

Leu

val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ser

Val

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Ser

Agp

Arg

Lys

165

Ile

Asp

Leu

Gly

Ala

Gln

Glu

ABn

70

Gly

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Gln
230

Pro

Ser

Lys

55

Agp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn

218

Ala

Leu

Val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

Asp
25

Arg

Tyr

Vval

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Glu

His

Lys

Gly

Ser

Thr

90

Leu

Lys

His

Gly

Ile

170

Ser

Lys

Glu

Val

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Thr

15§

ABp

Pro

Lys

Lys

Ala
235

304

Agp

Glu

Gly

60

Phe

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

Arg

Gly

220

Gly

Lys

Lys

45

hgp

Asp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ser

Ser
a0

Leu

-Ser

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

130

Ala

Tyr

Ala

Leu

Lys

Leu

Ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

val

val

Ser

Glu

Gln

Leu

Asn

Arg

80

Phe

Glu

Gln

Leu

Asp

160

Gln

Asp

Ile

Leu

val
240

3



Glu Thr Ala Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln

<210> 356
<211> 774
<212> DNA
<213>
<400> 356
tgcggateca
gcactaaceg
tcecgteoagga
aacggcgaca
atcegteaaa
tacaaacaaa
cattcaggga
acatcttttg
tcagacgaty
ggcaaaatcyg
aagccggata
aaaggcagtt
gaagtggaaa
<210> 357
<211> 256
«<212> PRT

<213>

<400> 357

Cys Gly Ser Ser
1

245

gcageggagg
caccgetcga
aaaacgagaa
gcctcaatac
tcgaagtgga
gceattecge
agatggttgce
acaaacttece
ccagtggaaa
aacatttgaa
aaaaacgceca
actctctagg

ccgcaaacgg

5

Neisseria meningitides

cggcggtgte
ccataaagac
actgaagctg
gggcaaattg
cgggecagetc
cttaaccgee
gaaacgccag
cgaaggcgge
actgacctac
atcgecagaa
tgecegteate
catectttggc

catacgccat

Neisseria meningitides

250

geegoecgaca
aaaagtttgc
gcggcacaag
aagaacgaca
attaccttgg
cttcagaccey
ttcagaatcg
agggcgacat
accatagatt
ctcaatgttg
agcggttecy
gggcaagece

atcggtcttyg

10

teggegeggy
agtctttgac
gtgeggaaaa
aggtcagccg
agagcggaga
agcaagtaca
gcgatatage
atcgogggac
tcgecgecaa
acctggeege
tcctttacaa
aggaagttgc

cegecaagea

255

gcttgecegat
gctggatcag
aacttatgga
cttecgactet
gttccaagtyg
agattcggag
gggtgaacat
ggcatteggt
gcagggacac
ctccgatate
ccaagcegag
cggcagegea

gtaa

Gly Gly Gly Gly Val ala Ala Asp Ile Gly Ala Gly

135

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu

20

25

30

Gln Ser Leu Thr Leu Asp Gln Ser Val Arg Lyé Asn Glu Lys Leu Lys

35

10

305

45

60

120

180

240

300

360

420

480

540

600

660

720

774

3L



Leu

Asn

65

Arg

Phe

Glu

Gln

Leu

145

Asp

Gln

Asp

Ile

Leu

225

Val

Ala

50

Thr

Gln

Gln

Gln

Phe

130

Pro

ABp

Gly

Leu

Ser

210

Gly

Glu

<210>
<21l>

<212>
<213

Ala

Gly

Ile

val

val

115

Arg

Glu

Ala

His

Ala

195

Gly

Ile

Thr

358
768
DNA
Neisseria meningitides

Gln

Lys

Glu

Tyr

100

Gln

Ile

Gly

Ser

Gly

180

Ala

Ser

Phe

Ala

Gly

Leu

Val

85

Lys

ABp

Gly

Gly

Gly

165

Lys

Ser

Val

Gly

Asn
245

Ala

Lys

70

Asp

Gln

Ser

Asp

Arg

150

Lys

Ile

Asp

Leu

Gly

230

Gly

Glu

55

Asn

Gly

Ser

Glu

Ile

135

Ala

Leu

Glu

Ile

Tyr
215

Gln

Ile

Lys

Asp

Gln

His

His

120

Ala

Thr

Thr

His

Lys

200

Asn

Ala

Axg

Thr

Lys

Leu

Ser

105

Ser

Gly

Tyr

Tyr

Leu

185

Pro

Gln

Gln

His

Tyr

Val

Ile

90

Ala

Gly

Glu

Arg

Thr

170

Lys

Asp

Ala

Glu

Ile
250

Gly

Ser

75

Thr

Leu

Lys

Higs

Gly

155

Ile

Ser

Lys

Glu

val

235

Gly

306

Asn

60

Arg

Leu

Thr

Met

Thr

140

Thr

Asp

Pro

Lys

Lys

220

Ala

Len

Gly

Phe

Glu

Ala

Val

125

Ser

Ala

Phe

Glu

Arg

205

Gly

Gly

Ala

Asp

Asp

Ser

Leu

1i0

Ala

Phe

Phe

Ala

Leu

130

Hisg

Ser

Ser

Ala

Ser

Phe

Gly

95

Gln

Lys

Asp

Gly

Ala

175

Asn

Ala

Ala

Lys
255

Leu

Ile

80

Glu

Thr

Arg

Lys

Ser

160

Lys

val

Val

Ser

Glu

240

Gln

33



<400> 358
atgagcagcyg
accgeaccge
aggaaaaacg
gacagcctea
caaatcgaag
caaagccatt
g9gaagatgg
tttgacaaac
gatgcecagtg
atcgaacatt
gataaaaaac
agttactcte
gaaaccgcaa
<210> 359
<211l> 255
€212> PRT
<213>
<400> 359

Met Ser Ser
1

gaggcggegg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgecttaac
ttgcgaaacy
ttceccgaagy
gaaaactgac
tgaaatcgce
gecatgeegt
taggcatctt

acggcatacg

Gly Gly Gl
5

Ala Asp Ala Leu Thr Al

20

Ser Leu Thr Leu Asp G1

as

Ala Ala Gln Gly Ala Gl

50

Thr Gly Lys
€5

Gln Ile Glu

Leu Lys As
70

Val Asp G1

tgtcgeegee
agacaaaagt
gctggcggea
attgaagaac
gctcattace
cgcectteag
ccagttcaga
tggcagggcg
ctacaccata
agaactcaat
catcageggt

tggcgggcaa

ccatatoggt

Neisseria meningitides

y Gly val

a Pro Leu

n Ser Val
40

u Lys Thr
55

n Asp Lys

Y Gln Leu

gacatcggeyg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagageg
accgagcaag
atcggegata
acatatcgceg
gatttegeceg
gttgacckgg
tccgteett
gcccaggaag

cttgcegeea

Ala Ala Asp
190

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu

307

cggggctige
tgacgctgga
aazaaactta
gccgettega
gagagttcca
tacaagatte
tagcgggtga
ggacggcatt
ccaagcaggg
cegecetbeega
acaaccaagc
ttgccggeag

agcagtaa

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagteegte
tggaaacgge
ctttatcegt
agtgtacaaa
ggagcattca
acatacatct
cggttecagac
acagggcaaa
tatcaageeg
cgagaaaggc

cgcagaagtg

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe

60

120

180

240

300

360

420

480

540

600

§60

720

768

31y
363



85 90 as

Gln val Tyr Lys Gln Ser His Ser Ala Leu Thr Ala Leu Gln Thr Glu
100 105 110

Gln Val Gln Asp Ser Glu His Ser Gly Lys Met val Ala Lys Arg Gln
115 120 125

Phe Arg Ile Gly Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys Leu
130 135 140

Pro Glu Gly Gly Arg Ala Thr Tyr Arg Gly Thr Ala Phe Gly Ser asp
1458 150 155 160

Asp Ala Ser Gly Lys Leu Thr Tyr Thr ile Asp Phe Ala Ala Lys Gin
165 T 170 175

Gly His Gly Lys Ile Glu His Leu Lys Ser Pro Glu Leu Asn Val ASp
180 185 190

Leu Ala Ala Ser Asp Ile Lys Pro Asp Lys Lys Arg His Ala val Ile
185 200 205

Ser Gly Ser Val Leu Tyr Asn Gln Ala Glu Lys Gly Ser Tyr Ser Leu
210 215 220

Gly Ile Phe Gly Gly Gln Ala Gln Glu Val Ala Gly Ser Ala Glu Val
225 230 235 240

Glu Thr Ala Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln
245 250 255

«21(> 360
<211 1332
<212> DHNA

<213> Neisseria meningitides

<400> 360

agaattecee ttegttatge caagggcgaa ttgaaccaaa tcgtcaaata acaggttgec 60
ggtaaacaaa atgcegtcotyg aaccgetgtt cggacggcat ttgatttttg ctttgacctg 120
ccteattgat geagtatgea aaaaaagata ccataaccaa aatgtttata tattatctat 180

tcbgegtatg acaaggagta aacctgtgaa ccgaactace ttctgttgee tttctttgac 2440

308



cgeegececetyg
tgcggggeet
tttgacgctg
ggaaaaaact
cagececgettce
cggagagtte
agtacaagat
tatagcgggt
cgggacggceg
cgccaageag
ggocgoogee
ttacaaccaa
agttgccgge
caagcaataa
tttgtattge
gctatataat
gtectggecyg
daceegtotge
aagggcgaat
<210> 361
<211> 331
<212> PRT
«213>

<400> 361

attetgaccg
gcegatgeac
gatcagteccg
tatggaaacg
gactttatcc
caagtgtaca
tcggageatt
gaacatacat
ttcagttecag
ggacacggca
gatatcaagc
gacgagaaagqg
agcgeggaag
ccattgtgaa
accgtocgac
gcecgtcetgaa
tcgataccgg
tccatcagga

te

cotygcageag
Laaccgcace
tcaggaaaaa
gcgacagect
gtcaaatega
aacaaagccea
cagggaagat
cttttgacaa
acgatgccgyg
aaatcgaaca
cggatgaaaa
gcagttacte
tgaaaaceqgt
aatgeegtec
ggecatgtceg
ccaacgagag
tacttecegt

agtcggcagce

Neisseria meningitides

¢ggagggggc
gctegaccat
cgagaaactg
caatacggge
agtggacggg
ttecgectta
ggttgcgaaa
gctteccegaa
tggaaaactyg
tttgaaatcg
acaccatgee
cectecggtate
aaacggcata
gaacacaata
aggggggaga
aataccatgc
ttgtcgeteg

cgccagtecoy

ggtgtegeeg
aaagacaaaa
aagctggegg
aaattgaaga
¢cagctcatta
accgceette
cgccaéttca
gg9cggcaggg
acctaéacca
ccagaactca
gtcatcagcg
tttggcggaa
cgccatateg
atttacegtt
Leccctatttt
aagctgatte
cgctgegtge

aactgattet

ccgacatcgg
gtttgcagtce
cacaaggtgc
acgacaaggt
ccttggagag
agacegagca
gaatcggega
cgacatatcg
tagatttcge
atgttgatct
gttecegtect
aagcccagga
gcctegecge
cggacggcat
caggccaacc
taaccgteec
cgacggcgaa

gccggaaate

Thr Lys Ser Ser Asn Asn Arg Leu Pro Val Asn Lys Met Pro Ser Glu

1

5

10

15

Pro Leu Phe Gly Arg His Leu Ile pPhe Ala Leu Thr Cys Leu Ile Asp

20

25

30

Ala Val Cys Lys Lys Arg Tyr His Asn Gln Asn Val Tyr Ile Leu Ser

a5

40

309

45

300

360

420

480

540

600

660

720

780

840

9200

S60

1020

1080

1140

1200

1260

1320

1332

R~



Ile
Cys
65

Gly
Thr
Asp
Ala
Lys
145
Asp
Gln
Ser
Asp
Arg
225

Lys

Ile

Leu
50

Leu

Gly

Ala

Gln

Glu

130

Asn

Gly

Ser

Glu

Ile

210

Ala

Leu

Glu

Arg

Ser

Gly

Pro

Ser

115

Lys

Asp

Gln

His

His

195

Ala

Thr

Thr

His

Met

val

Leu

100

Val

Thr

Lys

Leu

Ser

180

Ser

Gly

Tyr

Tyr

Leu
260

Thr

Thr

Ala

a5

Agp

Arg

Tyr

Val

Ile

165

Ala

Gly

Glu

Arg

Thr

245

Lys

Arg

Ala

70

Ala

Hie

Lys

Gly

Ser

150

Thr

Leu

Lys

His

Gly

230

Ile

Ser

Ser
55

Ala

Asp

Lys

Asn

Asn

135

Arg

Leu

Thr

Met

Thr

215

Thr

Asp

Pro

Lys

Leu
Ile
Asp
Glu
120
Gly
Phe
Glu
Ala
Val
200
Ser
Ala

Phe

Glu

Pro

Ile

Gly

Lys

105

Lys

Asp

Asp

Ser

Leu

185

Ala

Phe

Phe

Ala

Leu
265

Val

Leu

Ala

90

Ser

Leu

Ser

Phe

Gly

170

Gln

Lys

Asp

Ser

Ala

250

Asgn

Asn

Thr

75

Gly

Leu

Lys

Leu

Ile

155

Glu

Thr

Arg

Lys

Ser

235

Lys

val

310

Arg
60

Ala

Leu

Gln

Leu

Asn

140

Arg

Phe

Glu

Gln

Leu

220

Asp

Gln

Asp

Thr

Cys

Ala

Sex

Ala

125

Thr

Gln

Gln

Gln

Phe

205

Pro

Asp

Gly

Leu

Thr

Ser

Asp

Leu

11¢

Ala

Gly

Ile

val

val

120

Arg

Gilu

Ala

His

Ala
270

Phe

Ser

Ala

35

Thr

Gln

Lys

Glu

Tyr

175

Gln

Ile

Gly

Gly

Gly

255

Ala

Cye

Gly

19

Leu

Leu

Gly

Leu

val

160

Lys

Asp

Gly

Gly

Gly

240

Lys

Ala

/9%



Agp Ile Lys
275

Leu Tyr Asn
290

Gly Lys Ala
305

Gly Ile Arg

Pro Asp Glu Lys His

280

Gln Asp Glu Lys Gly

2395

His Ala val

Ser Tyr Ser

Gln Glu val Ala Gly Ser Ala Glu
310

His Ile Gly Leu Ala

azs

<210> 362

<211> 1338
<212> DNA
<213>
<400> 1362
agaattcecce
ggtaaacaaa
ccteattgat
tctgegtatg
cgcecygecctg
categgtgeg
gcagtctttyg
aggtgcggaa
caaggtcagc
g9gagagcgga
cgagcaagta
cggcgatata
atatcgeggg
tttegecgee
tgatctggece
cgtcctttac

ccaggaagtt

ttcgrtatge
atgcegtctg
gcagtatgca
acaaggagta
attctgaccg
gggcttgeeg
acgctggatc
aaaacttatg
cgetteogact
gagttccaag
caagattcgg
gcgggtgaac
acggcgttca
aagcagggac
gececgecgata
aaccaagacg

gceggeageg

Neisseria meningitides

caagggcgaa
aaccgetgtt
aaaaaagata
aacctgtgaa
cctgeggate
atgcactaac
agtccgtcag
gaaacggcga
ttatcegtea
tgtacaaaca
agrattcagg
atacatctte
gttcagacga
acggcaaaat
tcaagccgga
agaaaggcag

cggaagtgaa

315

Ala Lys Gln
330

ttgaaccaaa
cggacggeat
ccataaccaa
ccgaactace
cagcagcgga
cgraccgete
gaaaaacgag
cagcctecaat
aatcgaagtg
aagcecattcc
gaagatgget
tgacaagcett
tgccggtgga
cgaacatttkg
tgaaaaacac
ttactcecte

daacecgtaaac

i

Ile Ser Gly Ser Val

285

Leu Gly Ile Phe Gly

oo

Val Lys Thr Val Asn

tcgtcaaata
ttgattttty
aatgtttata
ttetgttgec
99999cggtyg
gaccataaag
aaactgaagc
acgggcaaat
gacgggeage
gecttaaceyg
gcgéaacgcc
ccogaaggeg
aaactgacct
aaatcgcecag
catgcegtca
ggtatctttg

ggcatacgce

320

acaggttgec
ctttgacctg
tattatctat
tttctttgac
tcgeecgeega
acaaaagttt
tggeggcaca
tgaagaacga
tecattacctt
cccttcagaé
agttcagaat
gcagggcgac
acaccataga
aactcaatgt
tcageggttce
gcggaaaage

atatcggeet

60

120

180

240

300

360

420

480

540

600

660

720

780

B840

200

960

1020

D%



tgccgocaag

cggcattttg

ccaaccgcta

cgtececgtee

ggcgaaaccec

gaaatcaagy

<210> 363
<211> 332
<212> PRT
<213> Neis

<400> 363

Thr
1
Pro
Ala
Ile
Cys
65
Gly
Leu
Leu

Gly

Leu
145

Lys Ser

Leu Phe

Val Cys
a5

Leu Arg
50

Leu Ser

Gly Gly

Thr Ala

Asp Gln
115

Ala Glu
130

Lys Asn

caataaccat tgtgaaaatg ccgtecgaac

tattgcaccg tccgacggea tgtecgaggg

tataatgccyg tetgaaccaa cgagagaata

tggcegtega taccoggtact tecegtregt

gtctgttera tcaggaagtc ggcagccgcec

gcgaatte

seria meningitides

Ser Asn Asn Arg Leu Pro

Gly Arg His Leu Ile Phe
20 25

Lys Lys Arg Tyr His Asn
40

Met Thr Arg Ser Lys Pro
55
Leu Thr Ala Ala Leu Ile

70

Gly Val Ala Ala Asp Ile
BS

Pro Leu Asp His Lys Asp
100 105

Ser Val Arg Lys Asn Glu
120

Lys Thr Tyr Gly Asn Gly
135

Asp Lys Val Ser Arg Phe
150

Val

10

Ala

Gln

Val

Leu

Gly

90

Lys

Lys

Asp

Asp

Asn

Leu

Asn

Asn

Thr

75

Ala

Ser

Leu

Ser

Phe
158

312

acaataattt accgttcgga
gggagatcce tatttteagg
Ccatgcaage tgattttaac
cgctegeget gegtgccgac

agteegaact gattctgeeg

Lys Met Pro Ser Glu
15

Thr Cys Leu Ile Asp
30

val Tyr Ile Leu Ser
45

Arg Thr Thr Phe Cys
60
Ala Cys Gly Ser Ser

80

Gly Leu Ala Asp Ala
55

Leu Gln Ser Leu Thr
110

Lys Leu Ala Ala Gln
125

Leu Asn Thr Gly Lys
140

Ile Arg Gln Ile Glu
160

1080

1140

1200

1260

1320

1338

379



Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe Gla Val Tyr
165 170 175

Lys Gln Ser His Ser Ala Leu Thr Ala Leu Gln Thr Glu Gln Val Gln
180 185 120

Asp Ser Glu His Ser Gly Lys Met Val Ala Lys Arg Gln Phe Arg Ile
1385 200 205

Gly Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys lLeu Pro Glu Gly
210 215 220

Gly Arg Ala Thr Tyr Arg Gly Thr Ala Phe Ser Ser Rsp Asp Ala Gly
225 230 235 _ 240

Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly His Gly
245 250 255

Lys Ile Glu His Leu Lys Ser Pro Glu Leu Asn Vval Asp Leu Ala Ala
260 265 270

Ala Asp Ile Lys Pro Asp Glu Lys His His Ala val Ile Ser Gly Ser
275 280 285

Val Leu Tyr Asn Gln Asp Glu Lys Gly Ser Tyr Ser Leu Gly Ile Phe
290 295 300

Gly Gly Lys Ala Gln Glu val Ala Gly Ser Ala Glu Val Lys Thr val
305 310 31is 320

Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln
325 330

«<210> 364
<211l> 1332
<212> DNA

<213> Neisgeria meningitides

<400> 364
agaattceee ttegttatge caagggegaa ttgaaccaaa tcgtcaaata acaggttgec 60
gytaaacaaa atgecgtctg aaccgetgtt cggacggeat ttgatttttg ctttgacctg 120

313



cctcattgat
tctgegtatg
cgcecgcoctg
tgcggggett
tttgacgctg
ggaaaaaact
cagccgette
cggagagtte
agtacaagat
tatagcgggt
c€gggacggcg
cgccaagcag
ggcegecgee
ttacaaccaa
agttgcegge
caagcaataa
tttgtattge
gctatataat
gtectggeeg
acecegtetgt
aagggcgaat
<210> 365
«21k> 331
«212>» PRT
<213>

<400> 365

gcagtatgca
acaaggagta
attctgacceg
gcegatgeac
gatcagtcecg
tatggaaacy
gactttatec
caagtgtaca
teggageatt
gaacatacat
ttcagttcag
ggacacggca
gatatcaagce
gacgagaaag
agcgcggaag
ccéttgtgaa
accgtecgac
gccgtctgaa
tcgataccegg
tcecatcagga

tc

aaaaaagata
aacctgtgaa
ccatgagcag
taaccgeace
tcaggaaaaa
gcgacagect
gtcaaatcga
aacaaagcca
caggdgaagat
cttttgacaa
acgatgcecgg
aaatcgaaca
¢ggatgaaaa
gcagttacte
tgaaaaccgt
aatgecgtec
ggcatgtccg
ccaacgagag
tacttcecegt

agtcggcage

Neisseria meningitides

ccataaccaa
ccgaactace
¢ggagggggce
gctcgaccat
cgagaaactg
caatacgggc
agtggacggg
ttcecgectta
ggttgcgaaa
gctteecgaa
tggaaaactg
tttgaaateg
acaccatgce
ccteggtate
aaacggcata
gaacacaata
aggggggaga
aataccatgc
tetgtegeteg

cgccagtccg

aatgtttata
ttetgttgee
ggtgtecgccg
aaagacaaaa
aagcbggegg
aaattgaaga
cagctcatta
accgecette
cgccagttea
ggcggcaggg
acctacacca
ccagaactca
gtcatcagcyg
tttggeggaa
cgeccatatceg
atttaccgtt
tceectatttt
aagctgattt
cgetgegtge

aactgattet

tattatctat
tttctttgac
cocgacatcgg
gtttgcagtce
cacaaggtgc
acgacaaggt
ccttggagag
agaccgagca
gaatcggcga
cgacatateg
tagatttcgce
atgttgatet
gtteccgtecet
aagcccagga
gcoecttgecge
cggacggcat
caggccaacc
taaccgtcgc
cgacggegaa

gecggaaatce

Thr Lys Ser Ser Asn Asn Arg Leu Pro Val Asn Lys Met Pro Ser Glu

1

5

10

15

Pro Leu Phe Gly Arg His Leu Ile Phe Ala Leu Thr Cys Leu Ile Asp

20

25

314

30

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1320

1332

=32/



Ala

Ile

Cys

65

Gly

Thr

Asp

Ala

Lys

145

ABp

Gln

Ser

Asp

Arg

225

Lys

Ile

Val

Leu
S0

Leu

Gly

Ala

Gln

Glu

130

Azsn

Gly

Ser

Glu

Ile

210

Ala

Leu

Glu

Cys
35

Arg

Ser

Gly

Pro

Ser

115

Lys

Asp

Gln

His

His

195

Ala

Thr

Thr

His

Lys

Met

Leu

Val

Leu

100

val

Thr

Lys

Leu

Ser

180

Ser

Gly

Tyr

Tyr

Leu

Lys

Thr

Thr

Ala

85

Asp

Arg

Tyr

val

Ile

165

Ala

Gly

Glu

Arg

Thr

245

Lys

Arg

Arg

Ala

70

Ala

His

Lys

Gly

Ser

150

Thr

Leu

Lys

His

Gly

230

Ile

Ser

Tyr

Ser
55

Ala

Asp

Lys

Asn

Asn

135

Arg

Leu

Thr

Met

Thr

215

Thr

Asp

Pro

His
40

Lys

Leu

Ile

Asp

Glu

120

Gly

Phe

Glu

Ala

Val

200

Ser

Ala

Phe

Glu

Asn

Pro

Ile

Gly

Lys

1o0s

Lys

Asp

Asp

Ser

Leu

185

Ala

Phe

Phe

Ala

Leu

Gln

Val

Leu

Ala

20

Ser

Leu

Ser

Phe

Gly

170

Gln

Lys

ABD

Ser

Ala

250

Asn

Asn

Asn

Thr

75

Gly

Leu

Lys

Leu

Ile

185

Glu

Thr

Arg

Lys

Ser

235

Lys

Val

315

Val

Arg
60

Ala

Leu

Gln

Leu

Asn

140

Arg

Phe

Glu

Gln

Leu

220

Asp

Gln

Asp

Tyr
45

Thr

Met

Ala

Ser

Ala

125

Thr

Gln

Gln

Gln

Phe

205

Pro

Asp

Gly

Leu

Ile

Thr

Ser

Asp

Leu

110

Ala

Gly

Ile

val

Val

190

Arg

Glu

Ala

His

Ala

Leu

Phe

Ser

Ala

95

Thrx

Gln

Lys=

Glu

Tyx

175

Gln

Ile

Gly

Gly

CGly

255

Ala

Ser

Cys

Gly

80

Leu

Leu

Gly

Leu

val

160

Lys

Asp

Gly

Gly

Gly

240

Lys

Ala

222
2L\



Asp Ile Lys
27s

Leu Tyr Asn
2390

Gly Lys Ala
308

Gly Ile Arg

<210> 366
<211> 768
<«212> DNA
<213>
<400> 366
tgcagcageg
accgcacege
aggaaaaacy
gacagcctcea
caaatcgaay
caaagccatt
gggaagatgg
tttgacaage
gatgceggtg
atcgaacatt
gatgaaaaac
agttactecc
aaaaccgtaa
<210> 367
«211> 285

<212> PRT
«213>

260

Pro Asp Glu Lys His

280

Gln Asp Glu Lys Gly

295

Gln Glu Vval Ala Gly
310

His Ile Gly Leu Ala

325

gagggggcgg

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeocttaac
ttgcgaaacy
ttceceogaagg
gaaaactgac
tgaaatcgec
accatgccgt
tcggtatcett

acggcatacg

Neisseria meningitides

tgtegeegec
agacaaaagt
gctggeggea
attgaagaac
gctcattacc
¢gcccttcag
ccagttcaga
<ggcagggcg
ctacaccata
agaactcaat
catcagcggt
tggcggaaaa

ceatategge

Neisseria meningitides

265

His Ala val

Ser Tyr Ser

Ser Ala Glu
315

Ala Lys Gln
330

gacatcggtyg
ttgeagtctt
caaggtgegg
gacaaggtca
ttggagagceg
accgagcaag
atcggegata
acatatcgegq
gatttcgeceg
gttgatctgg
tcecgtecete

gcccaggaag

cttgcegeea

316

270

Ile Ser Gly Ser val

285

Leu Gly Ile Phe Gly

00

Val Lys Thr val Asn

cggggcttge
tgacgctgga
aaaaaactta
geecgeticoga
gagagttcca
tacaagatec
tagcgggtga
ggacggcgtt
ccaagcaggy
cegecgeega
acaaccaaga
ttgcecggeag

agcaataa

320

cgatgcacta
tcagtccgte
tggaaacggc
ctttatcegt
agtgtacaaa
ggagcattca
acatacatct
cagttcagac
acacggcaaa
tatecaagccg
cgagaaaggc

¢gcggaagtg

60

120

180

240

300

350

420

480

540

600

660

720

768

323



<400>

367

Cys Ser Ser

1

Ala

Ser

Ala

Thr

65

Gin

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Asp

Leu

Ala

50

Gly

Ile

Val

Val

Arg

130

Glu

Ala

His

Ala

Gly
210

Ala

Thr

+35

Gln
Lys
Giu
Gln
115
Ile
Gly
Gly
Gly
Ala

195

Sexr

CGly

Leu

20

Leu

Gly

Leu

Val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ala

Val

Gly

Thr

Asp

Ala

Lys

Asp

85

Gln

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly
Ala
Gln
Glu
Asn
70

Gly
Ser
Glu
Ile
Ala
150
Leu
Glu

Ile

Tyr

Gly

Pro

Ser

Lys

55

Asp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn
215

Val

Leu

Val

40

Thr

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Ala

Asp

25

Arg

Tyr

val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Asp

Ala

10

His

Lys

Gly

Ser

Thr

90

Leu

Lys

His

Gly

Ile

170

Ser

Glu

Glu

Asp

Lys

Asn

JAsn

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lvs

317

Ile

Asp

Glu

Gly

60

Phe

Glu

Ala

Val

Ser

14Q

Ala

Phe

Glu

His

Gly
220

Gly

Lys

Lys

45

Asp

Asp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ala

Ser

3Q

Leu

Ser

Phe

Gly

Gln

110

Lys

Asp

Ser

Ala

Asn

13¢

Ala

Tyr

Gly

15

Leu

Lys

Leu

Ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Ser

Leu

Gln

Leu

Asn

Arg

80

Phe

Glu

Gln

Leu

Asp

i60

Gin

Asp

Ile

Leu

32Y



Gly Ile Phe Gly Gly Lys Ala Gln Glu val Ala Gly Ser Ala Glu Val
230

225

235

240

Lys Thr Val Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln

245

<210> 368

«211> 774
<212> DNA
«213>
<400> 368
tgcggatcca
gcactaaccg
tcegtcagga
aacggcgaca
atcegtcaaa
tacaaacaaa
cattcaggga
acatcttttg
tcagacgaty
ggcaaaatcg
aageccggatg
aaaggcagtt
gaagtgaaaa
<210> 369
<211> 256
<212» PRT

<213>

<400> 369

Cys Gly Ser Ser
1

gcagcggagg
caccgetega
aaaacgagaa
gccteaatac
tcgaagtgga
gecatteege
agatggt;gc
acaagcttcce
ccggtggaaa
aacatttgaa
aaaaacacca
actcectegg

ccgtaaacgg

5

Neisseria meningitides

gggeggtgte
ccataaagac
actgaagctg
gggcaaattg
€gggcagetc
ctraaccgec
gaaacgccay
cgaaggcggoe
actgacctac
atcgccagaa
tgcegtcatce
tatctttgge

catacgcceat

Neisseria meningitides

250

gccgecgaca
aaaagtttge
gcggcacaaqg
aagaacgaca
attaccttgg
cttcagaccg
ttcagaatcyg
agggcgacat
accatagatt
ctcaatgttg
agcggttceg
ggaaaagecce

atcggecttg

10

tcggtgeggg
agtctttgac
gtgcggaaaa
aggtcagecyg
agagcggaga
agcaagtaca
gcgatatagc
atcgecgggac
togeogecaa
atctggccge
tectttacaa
aggaagttge

cegccaagca

255

gettgeegat
gctggatceag
aacttatgga
cttcgacttt
gttccaagtg
agattcggag
gggtgaacat
ggcgtteagt
gcagggacac
cgcegatatc
craagacgag
cggcagegeg

ataa

Gly Gly Gly Gly Vval Ala Ala Asp Ile Gly Ala Gly

15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Ser Leu

20

25

318

30

60

120

180

240

300

360

420

480

540

600

660

720

774

3235



Gln

Leu

Asn

65

Arg

Phe

Glu

Gln

Leu

145

Asp

Gln

Asp

Ile

Leu

225

val

Ser

Ala

50

Thr

Gln

Gln

Gln

Phe

130

Pro

Asp

Gly

Leu

Ser

210

Gly

Lys

Leu

a5

Ala

Gly

Ile

val

Val

115

Arg

Glu

Ala

His

Ala

195

Gly

Ile

Thr

Thr

Gln

Lys

Glu

Tyr

100

Gln

Ile

Gly

Gly

Gly

180

Ala

Ser

Phe

Val

Leu

Gly

Leu

Val

8BS

Lys

Asp

Gly

Gly

Gly

165

Lys

Ala

Vval

Gly

Asn
245

Asp
Ala
Lys
70

Asp
Gln
Ser
Asp
Arg
150
Lys
Ile
Asp
Leu
Gly
230

Gly

Gln

Glu

55

Asn

Gly

Ser

Glu

Ile
135

Ala

Leu

Glu

Ile

Tyr

215

Lys

Ile

Ser

40

Lys

Asgp

Gin

His

His

120

Ala

Thr

Thr

His

Lys

200

Asn

Ala

Arg

val

Thr

Lys

Leu

Ser

105

Ser

Gly

Tyr

Tyr

Leu

18S

Pro

Gln

Gln

His

Arg

Tyr

Val

Ile

g0

Ala

Gly

Glu

Arg

Thr

170

Lys

Asp

Asp

Glu

Ile
250

Lys

Gly

Ser

75

Thr

Leu

Lys

His

Gly

155

Ile

Ser

Glu

Glu

val

235

Gly

319

Asn

Asn

60

Arg

Leu

Thr

Met

Thr

140

Thr

Asp

Pro

Lys

Lys

220

Ala

Leu

Glu

45

Gly

Phe

Glu

Ala

Val

125

Ser

Ala

Phe

Glu

His

205

Gly

Gly

Ala

Lys

ABD

Asp

Ser

Leu

110

Ala

Phe

Phe

Ala

Leu

130

His

Ser

Ser

Ala

Leu

Ser

Phe

Gly

Gln

Lys

Asp

Ser

Ala

175

Asn

Ala

Tyr

Ala

Lys
255

Lys
Leu
Ile
80

Glu
Thr
Arg
Lys'
Ser
160
Lys
Val
Val
Ser
Glu

240

Gln

326



<210> 370
<211l> 768
<212> DNA
<213>
;400> 370
atgagcagceg
accgcaccge
aggaaaaacg
gacagcctcea
caaatcgaag
caaagccatt
gggaagatgag
tttgacaage
gatgceggtg
atcéaacatt
gatgaaaaac
agttactece
aaaaccgtaa
<210> 371
<21ls 255
<212> PRT

<213>

<400> 371

gagggggcgyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgecttaac
ttgcgaaacg
ttcececgaagg
gaaaactgac
tgaaatcgec
accatgcegt
teggtatett

acggcatacy

Neisseria meningitides

tgtcgecgeco
agacaaaagt
gctgécggca
attgaagaac
gcteattace
cgccetteag
ccagttcaga
c€ggcagggcyg
ctacaccata
agaactcaat
catcagecggt
tggcggaaaa

ccatatecagce

Neisseria meningitides

gacatcgatyg

ttgcagtctt
caaggtgegg
gacaaggtca
ttggagageg
accgagcaag
atcggegata
acatatecgeg
gatttecgeeg
gttgatctgg

teegtecttt

gceccaggaag

cttgcegeca

Met Ser Ser Gly Gly Gly Gly val ala Ala Asp
1 S 10

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys
20 25

Ser Leu Thr Leu Asp Gln Ser Val Arg Lys Asn
35 40 ‘

Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly Asn
50 S5

320

cggggettge
tgacgctgga
aaaaaactta
gecgettega
gagagttcca
tacaagattc
tagcgggtga
ggacggegtt
ccaagcaggyg
ccgecegecga
acaaccaaga
ttgeeggeag

agcaataa

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

cgatjcacta
tcagteegte
tggaéacggc
ctttatccgt
agtétacaaa
ggagcattca
acatacatcet
cagttcagac
acacggcaaa
tatcaagecg
cgagaaaggc

c¢gcggaagtg

Gly Leu
i5
Leu Glin

Lys Leu

Leu Asn

60

120

180

240

oo

360

420

480

540

600

660

720

768

223



Thr

65

Gln

Gln

Gln

Fhe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Lys

Gly

Ile

Val

val

Arg

130

Glu

Ala

His

Ala

Gly

210

Ile

Thr

<210>
<211>
<212>

<2135

<400>

ccgttatgoc aagggogaat tgaaccaaat cgtcaaataa caggttgoct gtaasacaaaa

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala

1395

Ser

Phe

Val

172
1312
BNA

372

Leu

Val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ala

Val

Gly

Asn

Lys

Asp

85

Gln

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly

Gly
245

Asn

70

Gly

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Lys

230

Ile

Asp

Gln

His

His

Ala

135

Thr

Thr

Hig

Lys

Asn

215

Ala

Arg

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

His

Neisseria meningitides

Val

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

1BS

Asp

Asp

Glu

Ile

Ser

Thr

80

Leu

Lys

His

Gly

Ile

170

Ser

Glu

Glu

Val

Gly
250

Arg Phe
75

Leu Glu

Thr Ala

Met Vval

Thr Ser
140

Thr Ala
158

Asp Phe

Pro Glu

Lys His

Lys Gly
220

Ala Gly
235

Leu Ala

321

Rsp

Ser

Leu

Ala

125

Phe

Phe

Ala

Leu

His

208

Ser

Ser

Ala

Phe

Gly

Gln

110

Lys

Asp

Sex

Ala

Asn

190

Ala

Tyr

Ala

Lys

Ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

Val

val

Serx

Glu

Gln
255

Arg

80

Phe

Glu

Gln

Leu

Asp

160

Gln

Asp

Ile

Leu

val
240

2298



tgeecgtctga
atgcgggatg
tgactaggag
tgattctgac
ttgcegatge
tggatcagtc
cttatggaaa
tcgactttat
tccaagtata
attcggagca
gcgaacatac
cgtteggtie
agggaaacgg
ccgatatcaa
aagccgagaa
gcagegegga
aaccattgtg
geacegicceg
atgeceogtetg
cgtcgatacce
gttecatcag
<210> 373
«211> 331
«212> PRT
<213>

<400> 373

accgecgtte
caaaaaaaga
taaacctgtg
cgectgeage
actaaccgca
cgtcaggaaa
cggtgacage
ccgceaaatce
caaacaaagc
ttcegggaag
atcttttgaé
agacgatgcc
caaaatcgaa
goeggatgga
aggcagttac
agtgaaaacc
aaaatgeccegt
acggcatgec
aaccaacgag
ggtacttcec

gaagtcggca

ggacgacatt
taccataacc
aatcgaactyg
agcggagggyg
ccgektegace
aacgagaaac
ctcaatacgg
gaagtggacyg
cattcegect
atggttgecga
aagcttceceg
ggcggaaaac
catttgaaat
aaaggccatg
tecccteggta
gtaaacyggca
ccgaacacga
c¢aagggggga
agaatgecat
gtttgteget

gcegecagte

Neisseria meningitides

tgatttttgce
aaaatgttta
ccttetgetyg
gtggtgtecge
ataaagacaa
tgaagetgge
dgcaaattgaa
ggtagctcat
taacegectt
aacgccagtt
aaggcggeag
tgacctacac
cgcecagaact
cegtecatcag
tetttggegy
tacgceatat
taatttaccy
aatccetatt
gcaagctgat
cgegetgogt

cgaactgatt

ttctitgacce
tatattatct
cctttototyg
cgcocgacaktce
aggtttgeoag
ggcacaaggt
gaacgacaag
taccttggag
tcagaccgag
cagaatcggce
ggcgacatat
catagatttc
caatgtegac
cggtteegte
aaaageocegag
cggccttgece
ttecggacgge
ttcaggecaa
tttaaccgte
gccgacgygeg

ctgccggaaa

tgcctcattg
attctgegta
accactgecc
ggtgcgggge
tctttgacge
goggaaaaaa
gtcagecgtt
agtggagagt
caaatacaag
gacatagegg
¢gegggacgg
gcegeocaage
ctggcecgecg
ctttacaacc
gaagttgcecg
gccaagcaat
attctgtatt
ccgctatata
ccgtecetgge
aaacecgtcet

o)

Thr Lys Ser Ser Asn Asn Arg Leu Pro Val Asn Lys Met Pro Ser Glu

1

S

10

15

Pro Pro Phe Gly Arg His Leu Ile Phe Ala Ser Leu Thr Cys Leu Ile
25

20

322

30

120

180

240

300

360

420

480

540

600

660

729

780

8490

900

2960

1020

1080

1140

1200

1260

1312

329



Agp

Ser

Cys

&S

Gly

Leu

Leu

Gly

Leu

145

val

Gln

Ser

Asp

Arg

225

Lys

Ala

Ile
50

Cys

Gly

Thr

Asp

Ala

130

Lys

Asp

Ser

Glu

Ile

210

Ala

Leu

Gly
as

Leu

Leu

Aly

Ala

Gln

115

Glu

Asn

Gly

His

His

195

Ala

Thr

Thr

Cys

Arg

Ser

Gly

Pro

100

Ser

Lys

Asp

Leu

Ser

180

Ser

Gly

Tyr

Lys

Met

Leu

Val

85

Leu

Val

Thx

Lys

Ile

165

Ala

Gly

Glu

Arg

Thr
245

Lys

Thr

Thr
70

Ala

Asp

Arg

Tyr

Val

150

Thr

Leu

Lys

His

Gly

230

Ile

Arg

Arg
55

Thr

Ala

His

Lys

Gly

135

Ser

Leu

Thr

Met

Thr

215

Thr

Asp

Tyr
40

Ser

Ala

Asp

Lys

Asn

120

Asn

Arg

Glu

Ala

Val

200

Ser

Ala

Phe

His

Lys

Leu

ile

Asp

105

Glu

Gly

Phe

Ser

Phe

185

Ala

Phe

Phe

Ala

Asn

Pro

Ile

Gly

20

Lys

Lys

Asp

Asp

Gly

170

Gin

Lys

Asp

Gly

Ala
250

Gln

Val

Leu

75

Ala

Gly

Leu

Ser

Phe

155

Glu

Thr

Arg

Lys

Ser

235

Lys

323

Asn

Asn
60

Thr

Gly

Leu

Lys

Leu

140

Ile

Phe

Glu

Gln

Leu

220

Asp

Gln

Val
45

Arg

Ala

Leu

Gln

Leu

125

Asn

Arg

Gln

Gln

Phe

205

Pro

Asp

Gly

Tyr

Thr

Cys

Ala

Ser

110

Ala

Thr

Gln

Val

Ile

130

Arg

Glu

Ala

Asn

Ile

Ala

Ser

Asp

85

Leu

Ala

Gly

Ile

Tyr

175

Gln

Ile

Gly

Gly

Gly
255

Leu

Phe

Ser

80

Ala

Thr

Gln

Lys

Glu

160

Lys

Asp

Gly

Gly

Gly

240

Lys

324
330



Ile Glu His

Asp Ile Lys
275

Leu Tyr Asn
290

Gly Lys Ala
305

Gly Ile Arg

<210> 374

<211> 1318
<212> DNA

<213>
«<400> 374
cegttatgeco
tgeccgtetga
atgegggatg
tgactaggag
tgattetgac
cggggcttge
tgacgctgga
aaaaaactta
gecegtbbega
gagagticca
tacaagattc
tagcgggega
ggacggegtet
ccaagcaggg

cocgeegeoga

Leu Lys Ser Pro Glu

260

Pro Asp Gly Lys Arg

280

Gln Ala Glu Lys Gly

295

Gln Glu Val Ala Gly
310

His Ile Gly Leu Ala

25

aagggcgaat
accgeegtece
caaaaaaaga
taaacctgty
cgcetgegga
cgatgcacta
tcagtcegte
tggaaacggt
cktttatccge
agtatacaaa
ggagcattce
acatacatct
cggttcagag
aaacggcaaa

tatcaageceg

Neiggeria meningitides

tgaaccaaat
ggacgacatt
taccataacc
aatcgaactg
tccageageg
accgceacceygce
aggaaaaacg
gacagcectceca
caaatcgaag
caaagﬁcatt
gggaagatgg
tttgacaage
gatgccggeyg
atcgaacatt

gatggaaaac

Leu Asn val
265

His Ala val

Ser Tyr Ser

Ser Ala Glu
315

Ala Lys Gln
330

cgtcaaataa
tgatttttge
aaaatgttta
ccttctgetg
gaggggytgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggta
cegecttaac
ttgegaaacy
ttccecgaagg
gaaaactgac
tgaaatcgece

gceatgeegt

324

Asp Leu Ala Ala Ala

270

Ile Ser Gly Ser val

285

Leu Gly Ile

300

Phe Gly

Val Lys Thr val Asn

caggttgect
ttctttgace
tatattatct
cettictetyg
tgtcgccgece
agacaaaqgt
gctggeggea
attgaagaac
gctcattaéé
cgectttcag
ccagttecaga
cggcagggeg
ctacaccata
agaactcaat

catcageggt

320

gtaaacaaaa
tgcctca;tg
attctgegta
accactgcee
gacatcggtg
ttgcagteott
caaggtgegg
gacaaggtca
ttggagagtyg
accgagcaaa
atcggegaca
acatategeg
gatttcgecey
gtcgacctgg

tccgtectte

60

120

180

240

300

360

420

480

540D

600

660

720

780

840

ang

331



acaaccaagc
ttgccggeag
agcaataacc
tgtattgeac
tatataatge
cetggeegtc
ccgtetgtte
«210> 375
«211> 332

<212> PRT
<213>

cgagaaaggc
cgcggaagty
attgtgaaaa
cgtccgacyy
cgtctgaace
gataccggta

catcaggaag

<400> 375 °

agttactcee
aaaaccgtaa
tgccgteoega
catgcccaag
aacgagagaa
cttccogtte

teggeoageeg

Neisseria meningitides

Thr Lys Ser Ser Asn Asn Arg Leu

1

Pro Pro Phe

Gly Arg His Leu Ile

20

Asp Ala Gly Cys Lys Lys Arg Tyr

35

Ser Ile Leu

50

Cys Cys Leu

65

40

Arg Met Thr Arg Ser

55

Ser Leu Thr Thr Ala

70

Ser Gly Gly Gly Gly Val Ala Ala

Ala Leu Thr Ala Pro Leu Asp His

Thr Leu hsp
115

Gln Gly Ala

130

100

Gln Ser val Arg Lys

120

Glu Lys Thr Tyr Gly

135

tcggtatett
acggecatacg
acacgataat

gggggaaatc
tgccatgcaa
gtcgctegeg

ccagtccgaa

Pro Val Asn
10

Phe Ala Ser
25

His Asn Gln

Lys Pro val

Leu Ile Leu
75

Asp Ile Gly
S0

Lys Asp Lys
105

Asn Glu Lys

Asn Gly Asp

325

tggeggaaaa
ccatategge
ttaccgtteg
cctattttea
getgatttta
ctgegtgecg

ctgattetge

Lys Met Pro

Leu Thr Cys

3¢

gccecaggaag
cttgcocgeca
gacggcattt
ggccaaccge
accgteccgt
acggcgaaac

cggaaatc

Ser Glu
15

Leu Jle

Asn Val Tyr Ile Leu

45

Asn Arg Thr Ala Phe

60

Thr Ala Cys Gly Ser

BO

Alz Gly Leu Ala Asp

Gly Leu Gln
110

95

Ser Leu

Leu Lys Leu Ala Ala

125

Ser Leu Asn

140

Thr Gly

960

1020

1080

1140

1200

1260

1318



Lys

145

Glu

Lys

Agp

Gly

Gly

225

Gly

Lys

Ala

Val

Gly

308

Asn

Leu

Val

Gln

Ser

Asp

210

Arg

Lys

Ile

Asp

Leu

2380

Gly

Gly

«210>
<211>
<212>
<213>

<400>

ccgttatgee aagggegaat tgaaccaaat cgtcaaataa caggttgeoct gtaaacaaaa

Lys

Asp

Ser

Glu

185

Ile

Ala

Leu

Glu

Ile
275

Tyr

Lys

Ile

378
1312
DNA

Asn

Gly

Him

180

Hig

Ala

Thr

Thr

His

260

Lys

Asn

Ala

Arg

Asp Lys
150

Leu Ile
165

Ser Ala

Ser Gly

Gly Glu

Tyr Arg
230

Tyr Thr
245

Leu Lys
Pro Asp
Gln Ala
Gln Glu

310

His Ile
325

Val

Thr

Leu

Lys

His

215

Gly

Ile

Ser

Gly

Glu

295

Val

Gly

Ser Arg Phe

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Leu

Neisseria meningitides

378

Glu

Ala

185

val

Ser

Ala

Phe

Glu

265

Arg

Gly

Gly

Ala

Ser

170

Phe

Ala

Phe

Phe

hla

250

Leu

His

Ser

Ser

Ala
330

Asp

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

315

Lys

326

Phe

Glu

Thr

Arg

Lys

220

Ser

Lys

val

Val

Ser

300

Glu

Gln

Ile

Phe

Glu

Gln

205

Leu

Asp

Gln

Asp

Ile

285

Leu

Val

Arg

Gln

Gln

190

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Lys

Gln

Val

175

Ile

Arg

Glu

Ala

Aan

255

Ala

Gly

Ile

Thr

Ile
160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

Phe

Val
320

333



tgecegtetga
atgcgggatg
tgactaggag
tgattctgac
ttgcegatge
tggatcagtc
cttatggaaa
tcgactttat
tccaagtata
attecggagcea
gcgaacatac
cgtteggttce
agggaaacgqqg
ccgatatcaa
aagcecgagaa
gcagcgegga
aaccattgtg
gcacegteeg
atgccgtetg
cgtcgatacc
gttccatcag
<210> 377
«21l> 331
«212> PRT
<213>

<400> 377

accgeegtte
caaaaaaaga
taaacctgtg
cgccatgage
actaaccgea
cgtcaggaaa
cggtgacagce
ccgccaaatc
caaacaaagc
ttecgggaag
atcttttgac
agacgatgcc
caaaatcgaa
geccggatgga
aggecagttac
agtgaaaacc
aaaatgeeogt
acggcatgee
aaccaacgag
ggtacttccc

gaagtcggca

ggacgacatt
taccataacce
aatcgaactg
agcggagggg
cecgetogace
aacgagaaac
ctcaatécgg

gaagtggacg

cattcegeek

atggttgega
aagcttcccg
ggcggaaaac
catttgaaat
aaacgccatg
tceetoggta
gtaaacggca
ccgaacacga
caagggggga
agaatgceat
gtttgteget

gcegecagece

Neisseria meningitides

tgatttttge
aaaatgttta
cectitctgerg
gtggtgtege
ataaagacaa
tgaagctgge
gcaaattgaa
ggtagctcat
taaccgeett
aacgccagtt
aaggcggcag
tgacctacac
cgccagaact
ccgtcatcag
tctttggegg
tacgccatat
taatttaccg
aatccctatt
gcaagctgat
cgcgetgegt

cgaactgatt

ttotttgace
tatattatct
ccttictety
cgccgacatce
aggtttgcag
ggcacaaggt
gaacgacaag
taccttggag
tcagaccgag
cagaatcggc
ggcgacatcat
catagattte
Caatgtcgac
cggtteegee
aaaagcccag
cggccttgee
Lteggacgge
ttcaggccaa
tttaaccgtce
gccgacggeg

ctgccggaéa

tgcecteattg
attctgeogta
accactgcce
ggtgegggge
tctttgacge
gcggaaaaaa
gtcagceogrt
agtggagagt
caaatacaag
gacatagcgg
cgcgggacgg
gccgecaage
ctggocegeeg
ctttacaacc
gaagttgceg
gccaagcaat
attttgtatt
ccgctatata
ccgtectgge
aaacccgtct

Le

Thr Lys Ser Ser Asn Asn Arg Leu Pro Val Asn Lys Met Pro Ser Glu

1

5

10

15

Pro Pro Phe Gly Arg His Leu Ile Phe Ala Ser Leu Thr Cys Leu Ile

20

25

327

30

120

180

240

300

360

420

4B0C

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1312

33Y



Asp

Ser

Cys

65

Gly

Leu

Leu

Gly

Leu

145

Val

Gin

Ser

Asp

Arg

225

Lys

Ile

Ala

Ile
50

Cys

Gly

Thr

Asp

Ala

130

Lys

Asp

Ser

Glu

Ile

210

Ala

Leu

Glu

Gly
35

Leu

Leu

Gly

Ala

Gln

115

Glu

Asn

Gly

Hisg

His

195

Ala

Thr

Thr

His

Cys

Arg

Ser

Gly

Pro

100

Ser

Lys

Asp

Leu

Ser

ia0

Ser

Gly

Tyr

Tyr

Leu

Lys

Met

Leu

V_al

85

Leu

Val

Thr

Lys

Ile

165

Ala

Gly

Glu

Arg

Thz

245

Lys

Lys
Thr
Thr
70

Ala
Asp
Arg
Tyr
val
1850
Thxr
Leu
Lys
His
Gly
230

Ile

Ser

Arg

Arg

Thr

Ala

His

Lys

Gly

135

Ser

Leu

Thr

Met

Thr

215

Thr

AsSp

Pro

Tyr
40

Ser

Ala

Asp

Lys

Asn

120

Asn

Arg

Glu

Ala

val

200

Ser

Ala

Phe

Glu

His

Lys

Leu

Ile

Asp

105

Glu

Gly

Phe

Ser

Phe

185

Ala

Phe

Phe

Ala

Leu

Asn

Pro

Ile

Gly

90

Lys

Lys

Asp

Asp

Gly

170

Gln

Lys

Asp

Gly

Ala

250

Asn

Gln

Val

Leu

75

Ala

Gly

Leu

Ser

Phe

155

Glu

Thr

Arg

Lys

Ser

235

Lys

val

328

Asn

Asn
60

Thr

Gly

Leu

Lys

Leu

140

Ile

Phe

Glu

Gln

Leu

220

Asp

Gln

Asp

val
45

Arg

Ala

Leu

Gln

Leu

125

ABH

Arg

Gln

Gln

Phe

205

Pro

Asp

Gly

Len

Tyr

Thr

Met

Ala

Ser

110

Ala

Thr

Gln

Val

Ile

1390

Arg

Glu

Ala

Asn

Ala

Ile

Ala

Ser

Asp

95

Leu

Ala

Gly

Ile

Tyr

175

Gln

Ile

Gly

Gly

Gly

255

Ala

Leuy

Phe

Ser

BO

Ala

Thr

Gln

Lys

Glu

160

Lys

Rsp

Gly

Gly

Gly

240

Lys

Ala

g

W
2



260

Asp Ile Lys Pro Asp Gly Lys Arg

275

Leu Tyr Asn Gln Ala
290

280

Glu Lys Gly

285

Gly Lys Ala Gln Glu Val Ala Gly

305

Gly Ile Arg His Ile
325

«210> 378

<211> 768

<212> DNA

Gly Leu

310

<213> Neisseria meningitides

<400> 378

tgcagcageg gagggggtgg tgtcgcegee

accgcacege tcgaccataa
aggaaaaacg agaaactgaa
gacagccteca atacgggcaa
caaatcgaag tggacgggta
caaagecatt cegeckttaac
gggaagatgg ttgcgaaacg
tttgacaagec ttccoegaagg
gatgcocggeg gaaaactgac
atcgaacatt tgaaatcgec
gatggaaaac gccatgcegt
agttactecc tcggtatctt

aaaaccygtaa acggratacg

<210> 379
<211> 254
<212» PRT

agacaaaggt
gctggeggea
attgaagaac
gctecattacc
cgccttteag
ccagttcaga
cggcagggey
ctacaccata
agaactcaat
catcageggt
tggcggaaaa

ccatatcgge

<213> Neisseria meningitides

265

His Ala val

Ser Tyr Ser

Ser Ala Glu
315

Ala Ala Lys Gln

30

gacatcggtyg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagtg
accgagcaaa
atecggegaca
acatatcgeg
gatttegceg
gtcgacctgg
tcegteettt
gcccaggaag

cttgeegeca

329

270

Ile Ser Gly Ser Val

285

Leu Gly Ile Phe Gly

300

Val Lys Thr Val Agen

cggggcttge
tgacgctgga
aaaaaactta
gecegrrtega
gagagttcca
tacaagattc
tagcgggega
ggacggcgtt
ccaageaggg
cegoegoecga
acaaccaagc
ttgeceyggeag

agcaataa

320

cgatgcacta
teagtecgtce
tggaaacggt
ctttatcege
agtatacaaa
ggagcattce
acatacatct
cggttecagac
aaacggcaaa
tatcaagceg
cgagaaaggc

cgcggaagtg

60

120

180

240

300

6o

420

480

540

600

660

720

768

236



<400>

379

Cys Ser Ser

1

Ala

Ser

Ala

Thr

65

Gln

Val

Ile

Arg

Glu

145

Ala

Aan

Ala

Gly

Asp

Leu

Ala

50

Gly

Ile

Tyr

Gln

Ile

130

Gly

Gly

Gly

Ala

Ser
210

Ala

Thr

35

Gln

Lys

Glu

Lys

Asp

115

Gly

Gly

Gly

Lys

Ala

195

Val

Gly

Leu

20

Leu

Gly

Leu

val

Gln

100

Ser

Asp

Arg

Lys

Ile

180

Asp

Leu

Gly

Thr

Asp

Ala

Lys

Asp

85

Ser

Glu

Ile

Ala

Leu

165

Glu

Ile

Tyx

Gly

Ala

Gln

Glu

Agn

70

Gly

His

His

Ala

Thr

150

Thr

His

Lys

Asn

Gly

Pro

Ser

Lys

55

Asp

Leu

Ser

Ser

Gly

135

Tyr

Tyr

Leu

Pro

Gln
215

Val

Leu

Val

40

Thr

Lys

Ile

Ala

Gly

120

Glu

Arg

Thr

Lys

Asp

200

Ala

Ala

App

25

Arg

Tyr

Val

Thr

Leu

105

Lys

His

Gly

Ile

Ser

i85

Gly

Glu

Ala

10

His

Lys

Gly

Ser

Leu

990

Thr

Met

Thr

Thr

Asp

170

Pro

Lys

Lys

Asp

Lys

Asn

Agn

Arg

75

Glu

Ala

Val

Ser

Ala

155

Phe

Glu

Arg

Gly

330

Ile

Asp

Glu

Gly

&0

Phe

Ser

Phe

Ala

Phe

140

Phe

Ala

Leu

Hisg

Ser
220

Gly

Lya

Lys

45

Rsp

Asp

Gly

Gln

Lys

125

Asp

Gly

Ala

Asn

Ala

205

Tyr

Ala

Gly

30

Leu

Ser

Phe

Glu

Thr

110

Arg

Lys

Ser

Lys

val

190

Val

Ser

Gly

15

Leu

Lys

Leu

Ile

Phe

85

Glu

Gln

Leu

Asp

Gln

175

Asp

Ile

Leu

Leu

Gln

Asn

Arg

Gln

Gln

Phe

Pro

Asp

160

Gly

Leu

Ser

Gly

227



Ile Phe Gly Gly Lys Ala Gln Glu Val Ala

225

Thr Val Asn Gly Ile Arg His Ile Gly Leu Ala Ala Lys Gln

<210> 380
<21l> 774
«212> DNA
<213
<400> 380
tgcggatcea
gcactaaccg
tccgtcagga
aacggtgaca
atccgccaaa
tacaaacaaa
cattccggga
acatettteg
tcagacgatg
ggcaaaatcg
aagccggatyg
aaaggcagtt
gaagtgaaaa
<210> 381
<211» 255
<212> PRT

<213>

«400> 381

Cys Gly Ser Ser G

1

230

245

geagecggagg
caecgctcga
aaaacgagaa
gcctcaatac
tcgaagtgga
geccatteege
agatggttge
acaagcttcc
ccggeggaaa
aacatttgaa
gaaaacgcca
actcectegy

ccgtaaacgg

5

Neisseria meningitides

gggtggtgte
¢cataaagac
actgaagctg
gggcaaatty
cgggtageee
cttaaccgee
gaaacgccrag
cgaaggecggc
actgaccetac
atcgcragaa
tgccgtcate
tatctttgge

catacgcceat

Neisseria meningitides

ly Gly Gly Gly val

235

250

gcegceccgaca
aaaggtttge
geggeacaag
aagaacgaca
attaccttgg
tttcagaccyg
ttcagaatcyg
agggcgacat
accatagatt
ctcaatgtcg
agcggttceg
ggaaaaéccc

atcggcetty.

10

tcggtgeggg
agtctttgac
gtgcggaaaa
aggtcagceg
agagtggaga
dagcaaataca
gcgacatagce
atcgegggac
tcgecgecaa
acetggeege
tocctttacaa
aggaagttgc

ccgccaagea

Gly Ser Ala Glu Val Lys

240

gcttgccgat
gctggatcag

aacttatgga

tttcgacttt

gttccaagta
agattcggag
gggcgaacat
ggcgttoggt
gcagggaaac
cgeocgatate
ccaagccgag
cggcagcgeg

ataa

Ala Ala Asp Ile Gly Ala Gly

15

Leu Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys Asp Lys Gly Leu

20

25

n

30

&0

120

180

240

300

360

420

480

540

600

660

720

774

23



Gln

Leu

Agn

65

Arg

Gln

Gln

Phe

Pro

145

Asp

Gly

Leu

Ser

Gly

225

Lys

Ser

Leu

. 35

Ala

50

Thr

Gln

Val

ile

Arg

130

Glu

Ala

Asn

Ala

Gly

210

Ile

Thr

Ala

Gly

Ile

Gln

115

Ile

Gly

Gly

Gly

Ala

195

Ser

Phe

val

Thx

Gln

Lys

Glu

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ala

val

Gly

Asn

Leu

Gly

Leu

Val

85

Gln

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly

Gly
245

Asp

Ala

Lys

70

Asp

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Lys

230

Ile

Gln

Glu

55

Asn

Gly

Hia

His

Ala

135

Thr

Thr

His

Lys

Asn

215

Ala

Arg

Ser

40

Lys

Asp

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

His

Val

Thr

Lys

Ile

Ala

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Glu

Ile

Arg

Tyr

Val

Thr

20

Leu

Lys

His

Gly

Ile

170

Ser

Gly

Glu

Val

Gly
250

Lys

Gly

Ser

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

Ala

235

Leu

332

Asn

Asn

60

Arg

Glu

Ala

Val

Ser

140

Ala

Phe

Glu

Arg

Gly

220

Gly

Ala

Glu

45

Gly

Phe

Ser

Phe

Ala

125

Phe

Phe

Ala

Leu

His

205

Ser

Ser

Ala

Lys

Asp

Asp

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

190

Ala

Tyr

Ala

Lys

Leu

Ser

Phe

Glu

95

Thr

Arg

Lys

Ser

Lys

175

Val

Val

Ser

Glu

Gln
255

Lys

Leu

Ile

80

Phe

Glu

Gln

Asp

160

Gln

Asp

Ile

Leu

Val
240



<210> 382
<211> 768
<212> DNA
<213>
<400> 382
atgagcagcg
acecgcacege
aggaaaaacyg
gacagcctcea
Caaatcgaag
caaagccatt
gggaagatgg
tttgacaagce
gatgceggeg
atcgaacatt
gatggaaaac
agttactcec
aaaaccgtaa
«210> 3B3
<211> 254
<212> PRT

<213>

<400> 283

gagggggtgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggta
ccgeccttaac
ttgcgaaacy
ttccecgaagy
gaaaactgac
tgaaatcgcc
gcecatgeegt
tcggtatctt

acggcatacg

- Neisseria meningitides

tgtegecgec
agacaaaggt
gctggeggea
attgaagaac
gctcattace
cgectttoag
ccagttcaga
c¢ggcagggaecyg
ctacaccata
agaactcaat
catcageggt
tggeggaaaa

ccatatcgge

Neisseria meningitides

gacatcggtg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagtg
accgagcaaa
atcggcgaca
acatatcgcg
gatttcgceg
gtcgacetygg
tecgtecttt
gcecaggaag

cttgcegeca

Met Ser Ser Gly Gly Gly Gly Val Ala Ala Asp

1

Ala Asp Ala Leu Thr Ala

Ser Leu Thr Leu Asp Gln

35

5

20

40

Ala Ala Gln Gly Ala Glu Lys Thr

50

55

10

Pro Leu Asp His Lys

25

Ser Vval Arg Lys Asn

Tyr Gly Asn

333

tggggcttge
tgacgctgga
daadaactta
goegtttega |
gagagttcca
tacaagatte
tagegggega
ggacggegtt
ccaagcaggg
ccgeegecga
acaaccaage
ttgcecggeag

agcaataa

Ile Gly ala

cgatgcacta
tecagtecgte
tggaaacggt
ctttatccge
agtatacaaa
ggagecattcc
acatacatct
cggttcagac
aaacggcaaa
tatcaagcceg
cgagaaaggc

¢gcggaagtg

Gly Leu
15

Asp Lys Gly Leu Gln

30

Glu Lys Leu
45

Gly Asp Ser
60

Lys Leu

Leu Asn

60

120

180

240

300

360

420

484

540

600

660

720

768

2.9
3Y0



Thr

65

Gln

val

Ile

Arg

Glu

145

Ala

Asn

Ala

Gly

Ile

225

Thr

Gly

Ile

Tyr

Gln

Ile

130

Gly

Gly

Gly

Ala

Ser

210

Phe

Val

<210>
<211>
<212>

«213>

<400>

ccgttatgcec aagggcgaat tgaaccaaat cgtcaaataa caggttgctt gtaaacaaaa

Lys

Glu

Lys

Asp

115

Gly

Gly

Gly

Lys

hla

195

Val

Gly

Asn

384
1492
DNA

384

Leu

val

Gln

100

Ser

Asp

Arg

Lys

Ile

180

ASp

Leu

Gly

Gly

Lys

Asp

85

Ser

Glu

Ile

Ala

Leu

1lss

Glu

Ile

Tyr

Lys

Ile
245

Asn

70

Gly

His

Hig

Ala

Thr

150

Thr

His

Lys

Asn

Ala

230

Arg

Asp

Leu

Ser

Ser

Gly

135

Tyr

Tyr

Leu

Pro

Gln

215

Gln

His

Lys

Ile

Ala

Gly'

120

Glu

Arg

Thr

Lys

hap

200

Ala

Glu

Ile

Neiggeria meningitides

Val

Thxr

Leu

105

Lys

Gly

Ile

Ser

185

Gly

Glu

Val

Gly

Ser

Leu

30

Thr

Met

Thr

Thr

Asp

170

Pro

Lys

Lys

Ala

Leu
250

Arg Phe
75

Glu Ser

Ala Phe

val Ala

Ser Phe
140

Ala Phe
155

Phe Ala

Glu Leu

Arg His

Gly Ser
220

Gly Ser
235

Ala Ala

334

Asp

Gly

Gln

Lys

125

Asp

Gly

Ala

Asn

Ala
205

Tyr

Ala

Lys

Phe

Glu

Thr

110

Arg

Lys

Ser

Lys

val

120

Val

Ser

Glu

Gln

Ile

Phe

95

Glu

Gln

Leu

Asp

Gln

175

Asp

Ile

Leu

Val

Arg

80

Gln

Gln

Phe

Pro

Agp

160

Gly

Leu

Ser

Gly

Lys
240

3/



tgccgtctga
atgcagtatqg
aacataggtt
ttttcctact
atttttatge
ctgcgtatga
gecgeoectga
geggggeteg
ttgacgetgg
gaaaaaactt
agececgetbeg
ggagagttcec
gtacaagatt
atagcgggtg
gggacggceatc
gccaagcagg
gcecgectecg
tacaaccaag
gttgccgaca
aagcagtaac
tttgcgecat
tgecgbctga
catcgatace
gttecatcag
<210> 385
<211 337
<212> PRT
<213>

<400> 1385

accgttgtte
caaaaaaaga
actaaaattt
ttttgcteaa
gteaaattte
ctaggagcaa
ttetgacege
ccgatgcact
atcagtcegt
atggaaacgg
actttatceceyg
aagtgtacaa
cggagcattce
aacatacate
teggtteaga
gacacggcaa
atatcaagee
ccgagaaagyg
gogeoagaagt
cattgtgaaa
accgecctag
accaacgaga
agtacttcec

gaggcaggca

ggacggeatt
taccataacc
tatgctcaat
tattaggaag
gttaacagac
acctgtgaac
ctgragcagce
aaccgcaceqg
caggaaaaac
cgacagectce
tcaaatcgaa
acaaagccat
agggaagatyg
ttttgacaaa
cgatgecagt
aatcgaacat
ggataaaaaa
cagctactet
ggaaagcgcea
atgcegtecg
gatacgacgg
accacaccat
gtttgtegcet

gccgecagtce

Neisgeria meningitides

tgatttttge
aaaatgttta
ctcattttca
gtttttagge
cattteegeca
cgaactgccet
ggaggcgygceg
ctcgaccata
gagaaactga
éatacgggca
gtggacggge
tcegecttaa
gttgcgaaac
ctteecgaag
ggaaaactga
ttgaaatcge
cgcecatgecg
ctaggecatct
aacggcatac
aacacgataa
cacggcaggc
gcaagcetbgak
cgcgetgegt

cgaactgatt

335

ttetttgace
tatattgaga
aaatgcaaaa
aattgaaaat
aaggtctcat
tctgetgect
gtgteogeegce
aagacaaaag
agctggegge
aattgaagaa
agctcattac
ccgececttca
gccagttcag
gcggeagggce
cctacaccat
cagaactcaa
tcatcagcgg
ttggcgggca
gccatatcgg
tttaccgtte
aagccggttt
tttaacegte
gtcgacqggeg

ctgoccggaaa

tgccteattg
cetttgeaat
cttttctgat
ttrttggege
attatctatt
tteoctttgace
cgacatcgge
tttgcagtct
acaaggtgcg
cgacaaggtce
cttggagagc
gaccgagcaa
aatcggecgat
gacatatege
agatttcgece
tgttgacctg
ttcecgtectt
agcccaggaa
tcttgeecgeo
ggacggeatt
cagtatataa
cegtectgac
aaacccgtet

tc

120

180

240

oo

360

420

480

540

600

660

720

780

840

800

260

1020

1080

1140

1200

1260

1320

1380

1440

1492

3y2-



Asgn

Ser

Phe

Lys

Asn

65

Thr

Gly

Leu

Lys

Leu

145

Ile

Glu

Thr

Arg

Lys

Phe

Tyr

Trp

Gly

50

Arg

Ala

Leu

Gln

Leu

130

Asn

Arg

Phe

Glu

Gln

210

Leu

Met

Phe

Arg

Leu

Thr

Cys

Ala

Ser

115

Ala

Thr

Gln

Gln

Gln

135

Phe

BPro

Leu

Leu

20

Ile

Ile

Ala

Ser

Asp

100

Leu

Ala

Gly

Ile

Val

180

val

Arg

Glu

Asgn

Leu

Phe

Leu

Phe

Ser

85

Ala

Thr

Gln

Lys

Glu

165

Tyr

Gln

Ile

Gly

Leu

Asn

Met

Ser

Cys

70

Gly

Leu

Leu

Gly

Leu

150

Val

Lys

Asp

Gly

Gly

ile

Ile

Arg

Ile
55

Cys

Gly

Thr

Asp

Ala

135

Lys

Asp

Gln

Ser

Asp

215

Arg

Phe

Arg

Gln

40

Leu

Leu

Gly

Ala

Gln

120

Glu

Asn

Gly

Ser

Glu

200

Ile

Ala

Lysa

Lys

25

Ile

Arg

Sexr

Gly

Pro

105

Ser

Lys

Asp

Gln

His

185

Hig

Ala

Thr

Met

10

Val

Ser

Met

Leu

val

90

Leu

Val

Thr

Lys

Leu

170

Ser

Ser

Gly

Tyr

Gln

Phe

Leu

Thr

Thr

75

Ala

Asp

Arg

Tyr

Vall

155

Ile

Ala

Gly

Glu

Arg

336

Asn

Arg

Thr

Arg

&0

Ala

Ala

His

Lys

Gly

140

Ser

Thr

Leu

Lys

His

220

Gly

Phe

Gln

Asp

45

Ser

Ala

Asp

Lys

Asn

125

Agn

Arg

Leu

Thr

Met

205

Thr

Thr

Ser

Leu

30

Tyr

Lys

Leu

Ile

Asp

110

Glu

Gly

Phe

Glu

Ala

190

Val

Ser

Ala

Asp
15

Lys
Phe
Pro
Ile
Gly
Lys
Lys
Asgp
Asp
Ser
175
Leu
Ala

Phe

Phe

Phe

Ile

Cys

Val

Leu

B8O

Ala

Ser

Leu

Ser

Phe

160

Gly

Gln

Lys

Asp

Gly

Y3



225

Ser Asp Asp

Lys Gln Gly

Val Asp Leu
275

Val Ile Ser
290

Ser Leu Gly
305

Glu Val Glu

Gln

<210> 1386

<211> 1498
«212> DNA

<213>
<400> 386
ccgttatgec
tgecgtotga
atgcagtatg
aacataggtt
tbttectact
atttttatge
¢tgcgtatga
gcegecectga
atcggegegy

cagtctttga

230

Ala Ser Gly Lys Leu

245

His Gly Lys Ile Glu

260

Ala Ala Ser Asp Ile

280

Gly Ser Val Leu Tyr

238

Ile Phe Gly Gly Gln
310 :

Thr Ala Asn Gly Ile

325

aagggcgaat
accgttgttc
caaaaaaaga
actaaaattc
ttttgctecaa
gtcaaatttc
ctaggagcaa
ttetgacege
ggcttgcecega

cgctggatca

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacce
tatgctcaat
tattaggaag
gttaacagac
acctgtgaac
ctgcggatcc

tgcactaace

gtccgteagg

235

Thr Tyr Thr
250

His Leu Lys
265

Lys Pro Asp

Aan Gln Ala

Ala Gln Glu
315

Arg Hisg Ile
33¢

cgtcaaataa
tgatttttge
aaaatgttta
ckcattttea
gtttttagge
tatttttgca
cgaactgcct
agcagcggag
geaccgetoyg

aaaaacgaga

337

Ile Agp Phe

Ser Pro Glu
270

Lys Lys Arg
285

Glu Lya Gly
300

val Ala Gly

Gly Leu Ala

caggttgett
ttctttgace
tatattgaga
aaatgcaaaa
aattgaaaat
aaggtcteat
tctgetgeet
gcggeggtge
accataaaga

aactgaaget

240

Ala Ala
255

Leu Asn

His Ala

Ser Tyr

Ser Ala
320

Ala Lys
335

gtaaacaaaa
tgcctecateg
cectttgcaat
cttttctgat
Lttttggege
attatctatt
ttettbgace
cgcogecgac
caaaagtttg

ggcggeacaa

60

120

18G

240

300

360

420

480

540

600



ggtgcggaaa
aaggtcagce
gagagcggag
gagcaagtac
ggcgatatag
tatecgeggga
ttegeecgeca
.gacctggccg
gteetttaca
caggaagttg
geccgccaage
ggcattttrg
atataatgce
cctggccatce
ccgtctgtee
«210> 387
<211> 338
<212> PRT

<213>

<400> 387

Asn Phe Met Leu Asn

1

Ser Tyr Phe Leu Leu

Phe Trp Arg Ile Phe

35

aaacttatgg
gcttegactt
agttccaagt
aagattcgga
cgggtgaaca
cggcattegg
agcagggaca
cctccgatat
accaagccga
ccggeagoge
agtaaccatt
cgccataccey
gtctgaacca

gataccagta

catcaggagg

S

20

aaacggcgac
tatccgtcaa
gtacaaacaa
gcattcaggg
tacatetttt
ttecagacgat
cggraaaatc
caagccggat
gaaaggcagt
agaagtggaa
gtgaaaatgc
ccctaggata
acgagaacca
cttceegttt

caggcagecg

Neisseria meningitides

Leu Ile Phe

Asn Ile Arg

Met Arg Gln

Lys Gly Leu Ile Leu Ser Ile Leu

50

55

Asn Arg Thr Ala Phe Cys Cys Leu

65

70

agcctraata

atcgaagtgg

agccattecg
aagatggttg
gacaaacktte
gecagtggaa
gaacatttga
aaaaaacgcc
tacktctctag
accgraaacg
cgtccgaaca
cgacggcacy
caccatgcaa
gtcgctegey

ccagtccgaa

Lys Met Gln
10

Lys Val Phe
25

Ile Ser Leu

Arg Met Thr

Ser Leu Thr
75

338

¢gggcaaatt
acgggcagct
ccttaacege
cgaaacgcca
cegaaggcgg
aactgaccta
aatcygccaga
atgccgteat
geatctttgg
gcatacgcca
cgataattta
gcaggcaage
getgatttta
ctgegtgteg

ctgattctge

Asn Phe Ser

Arg Gln Leu
30

Thr Asp Tyr
45

Arg Ser Lys
60

Ala Ala Leu

gaagaacgac
cattaccttg
ccttcagacc
gttcagaatc
cagggcgaca
caccatagat
actcaatgtt
cageggttce
cgggcaagec
tatcggtctt
cecgttcggac
cggtttcact
accgtccege
acggcgaaac

cggaaatc

Asp Phe

15

Lys Ile

Phe Cys

Pro val

Ile Leu
80

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

14958

3YS



Thr

Ala

Ser

Leu

Ser

145

Phe

Gly

Gln

Lys

Asp

225

Gly

Ala

Asn

Ala

Ala

Gly

Leu

Lys

130

Leu

Ile

Glu

Thr

Arg

210

Lys

Ser

Lys

val

val
290

Cys

Leu

Gln

115

Leu

Asn

Arg

Phe

Glu

195

Gln

Leu

Asp

Gln

Asp

275

Ile

Gly

Ala

100

Ser

Ala

Thr

Gln

Gln

180

Gln

Phe

Pro

Asp

Gly

260

Leu

Ser

Ser

85

Asp

Leu

Ala

Gly

Ile

165

Val

Val

Arg

Glu

Ala

245

His

Ala

Gly

Ser

Ala

Thr

Gln

Lys

150

Glu

Tyr

Gln

Ile

Gly

230

Ser

Gly

Ala

Ser

Gly

Leu

Leu

Gly

135

Leu

vVal

Lys

Asp

Gly

215

Gly

Gly

Lys

Ser

Val
295

Gly

Thr

Asp

120

Ala

Lys

Asp

Gln

Ser

200

Asp

Arg

Lys

Ile

Asp

Gly

Ala

145

Gln

Glu

Asn

Gly

Ser

185

Glu

Ile

Ala

Leu

Glu

265

Ile

280 °

Leu

Gly

90

Pro

Ser

Lys

Asp

Gln

170

His

His

Ala

Thr

Thr

2590

His

Lys

Asn

val

Leu

Val

Thr

Lys

155

Leu

Ser

Ser

Gly

Tyr

215

Tyr

Leu

Pro

Gln

339

Ala

Asp

Arg

Tyr

140

Val

ile

Ala

Gly

Glu

220

Arg

Thr

Lya

Asp

Ala
300

Ala

Hisg

Lys
125

Gly

Ser

Thr

Leu

Lys

205

His

Gly

Ile

Ser

Lys

28BS

Glu

Asp

Lys

110

Asn

Asn

Arg

Leu

Thr

150

Met

Thr

Thr

Asp

Pro

270

Lys

Lys

Ile

95

Asp

Glu

Gly

Phe

Glu

175

Ala

val

Ser

Ala

Phe

255

Glu

Arg

Gly

Gly

Lys

Lys

Asp

Asp

160

Ser

Leu

Ala

Phe

Phe

240

Ala

Leu

His

Ser



Tyr Ser Leu Gly Ile Phe Gly Gly Gln Ala Gln Glu val Ala Gly Ser
310

305

315

azo

Ala Glu Val Glu Thr Ala Asn Gly Ile Arg His Ile Gly Leu Ala Ala

Lys Gln

«210> 388
<21il>
<212> DNA
<213>
<400> 388
cegttatgce
tgccgtctga
atgcagtatg
dacataggtt
ttttcctact
attrttatge
ctgcgtatga
gceogeeckga
gcggggettg
ttgacgctgy
gaaaaaactt
agecgcttcg
ggagagttcce
gtacaagatt
atagcgggtg
gggacggeat
gccaageagg
gecegecteocy

tacaaccaag

1492

325

aagggcgaat
accgttgttce
caaaaaaaga
actaaaattt
tttetgectcaa
gtcaaatttc
ctaggagcaa
ttctgacege
ccgatgeact
atcagtcecgt
atggaaacgg
actttatccg
aagtgtacaa
cggageatte
aacatacate
teggitcaga
gacacggcaa

atatcaagecce

ccgagaaagg

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacc
tatgctcaat
tattaggaag
gttaacagac
acctgtgaac
catgageage
aaccgcaceg
caggaaaaac
cgacagcctc
tcaaatcgaa
acaaagccat
agggaagatg
ttttgacaaa
cgatgccagt
aatcgaacat
ggataaaaaa

cagttactct

330

cgtcaaataa
tgatttttgc
agaatgtcta
ctcattttca
gtttttagge
tattcttgca
cgaactgoct
ggaggcggceg
ctcgaccata
gagaaactga
aatacgggca
gtggacgggce
tccgecttaa
gttgcgaaac
ctteccgaag
ggaaaactga
Ltgaaatege
cgccatgceyg

ctaggeatcet

340

cagattgett
ttetttgace
tatattgaga
aaatgcaaaa
aattgaaaat
aaggtctcat
tctgetgeeot
gtgtegecge
aagacaaaag
agetggegge
aattgaagaa
agctcattac
ccgeecttea
gccagttcag
geggeaggge
cctacaccat
cagaactcaa
tcatcagegg

ttggcgggea

335

gtaaacaaaa
tgecteattg
cctttgraat
cttktetgat
Lttbtggege
attatctate
ttctttgace
cgacatcgge
tttgcagtet
acaaggtgceyg
cgacaaggtc
cttggagagc
gaccgagcaa
aatcggcgat

gacatatcgce

agatttecgece

tgttgaccty
ttcocgtectt

agcccaggaa

60

120

180

240

oo

360

420

4849

540

600

660

720

780

840

900

960

1020

1080

1140

377



gttgecggea
aagcagtaac
tttgcgeceat
tgccgtetga
catcgatace
gttecatcag
<210 389
<211> 337
<212» PRT
<213
<400> 389
Asn Phe Met

1

Ser Tyr Phe

Phe Trp Axg
is

Lys Gly Leu
S0

Asn Arg Thr
65

Thr Ala Met

Gly Leu Ala

Leu Gln Ser
115

Lys Leu Ala
139

gcgcagaagt
cattgtgaaa
accgccetag
accaacgaga

agtacttccce

ggaaaccgca
atgcegteceg
gatacgacgg
accacaccat

gtttgteget

aacggeatac
aacacgataa
cacggcagge
gcaagcetgat

cgegotgegt

gaggcaggca

Leu Asn Leu Ile

Leu Leu Asn Ile
20

Ile Phe Met Arg

Ile Leu Ser Ile
55

Ala Phe Cys Cys
70

Ser Ser Gly Gly
85

Asp Ala Leu Thr
100

Leu Thr Leu Asp

Ala Gln Gly Ala
135

geegeeagte

Neisseria meningitides

Phe

Arg

Gln

40

Leu

Leu

Gly

Ala

Gln

120

Glu

cgaactgatt

Lys

Lys

25

Ile

Arg

Ser

Gly

Pro

105

Ser

Lys

Met

10

Val

Ser

Met

Leu

Val

S0

Leu

Val

Thr

Gln

Phe

Leu

Thr

Thr

75

Ala

Asp

Arg

Tyx

341

gccatateqqg
tttaccgtte
aagceggttbt
tttaacecgte
gtégacggcg

ctgccggaaa

Asn Phe Ser

Arg Gln Leu
30

Thr Asp Tyr
45

Arg Ser Lys
60

Ala Ala Leu
Ala Asp Ile

His Lys Asp
110

Lys Asn Glu
125

Gly Asn Gly
140

tettgcegec
ggacggcatt
cactataﬁaa
ccgtoctygge

aaaccegtcet

te

Asp

15

Lys

Phe

Pro

Ile

Gly

95

Lys

Lys

Asp

Phe

Ile

Cys

Val

Leu
a0

Ala

Ser

Leu

Ser

1200

1260

1320

1380

1440

1492

3v8



Leu

145

Ile

Glu

Thr

Arg

Lys

225

Ser

Lys

val

val

Ser

305

Glu

Gln

Asn

Arg

Phe

Glu

Gln

210

Leu

Asp

Gin

Asp

Ile

290

Leu

Val

<210>
<211>
<212>
<213>

Thr
Gln
Gln
Gln
1885
Phe
Pro
Asp
Gly
Leu
275
Ser

Gly

Glu

350
768
DNA
Neisseria meningitides

Gly

Ile

Val

180

val

Arg

Glu

Ala

His

260

Ala

Gly

Ile

Thr

Lys Leu Lys

Glu

165

Tyr

Gln

Ile

Gly

Ser

245

Gly

Ala

Ser

Phe

Ala
325

is0

val

Lys

asp

Gly

Gly

230

Gly

Lys

Ser

val

Gly

310

Asn

Agp

Gln

Ser

Asp

215

Arg

Lys

Ile

Asp

Leu

295

Gly

Gly

Asn

Gly

Ser

Glu

200

Ile

Ala

Leu

Giu

Ile

2840

Tyr

Gln

Ile

Asp

Gln

His

185

His

Ala

Thr

Thr

His

265

Lys

Asn

Ala

Axg

Lys

Leu

170

Ser

Ser

Gly

Tyr

Tyr

250

Leu

Pro

Gln

Gln

His
330

Val

155

Ile

Ala

Gly

Glu

Arg

235

Thxr

Lys

Asp

Ala

Glu

315

Ile

342

Ser

Thr

Lgu

Lys

His

220

Gly

Ile

Ser

Lys

Glu

300

Vval

Gly

Arg

Leu

Thr

Met

- 205

Thr

Thr

Asp

Pro

Lys

285

Lys

Ala

Leu

Phe

Glu

Ala

180

Val

Ser

Ala

Phe

Glu

270

Arg

Gly

Gly

Ala

Asp

Ser

175

Leu

Ala

Phe

Phe

Ala

255

Leu

Hig

Ser

Ser

Ala
335

Phe

160

Gly

Gln

Lys

Asp

Gly

240

Ala

Asn

Ala

Tyr

Ala

20

Lys

BY?



<400> 380
tgcagcagcg
accgcacege
aggaaaaacyg
gacagcctcea
caaatcgaag
caaagccatt
gggaagatgg
tttgacaaac
gatgccagtg
atcgaacatt
gataaaaaac
agttactetc
gaaaccgcaa
«210> 3391
<2)1> 255
«212> PRT
«213>
<4Q0> 3891

Cys Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

gaggcggcgg
tecgaccataa
agaaactgaa
atacgggcaa
tggacgggea
cegecttaac
ttgcgaaacg
ttcocogaagy
gaaaactgac
tgaaatcgee
geccatgecgt
taggcatctt

acggcatacg

tgtegecgee
agacaaaagt
gctggeggea
attgaagaac
gcteattace
cgcectteag
ccagttcaga
cggcagggeg
¢tacaccata
agaacteaat
catcagecggt
tggcgggcaa

ccatatcggt

Neisseria meningitides

Gly Gly Gly Gly val

5

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

gacatcggeg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagcg
accgagraag
atcggecgata
acatategeg
gatttcgeoyg
gttgacctgg
tecgteocttt

gcoccaggaag

cttgeegccea

Ala Ala Asp
10

Asp His Lys

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

75

Ile Thr Leu

343

c€ggggettge
tgacgectgga
daaaaactta
geccgocttega
gagagttcea
tacaagatte
tagegggtga
ggacggcatt
ccaagcaggyg
cegectocga
acaaccaage
ttgccggeag

agcagtaa

Ile Gly Ala

Asp Lys Ser
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagtcegte
tggaaacggce
ctttatecegt
agtgtacaaa
ggagcattca
acatacatcet
cggttcagac
acacggcaaa
tatcaageocyg
cgagaaaggc

cgcagaagtg

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

8O

Glu Phe

60

120

180

240

300

360

420

480

540

600

660

720

768



Gln

Gln

Phe

Fro

145

Asp

Gly

Leu

Sex

Gly

225

Glu

Val

Val

Arg

130

Glu

Ala

His

Ala

Gly

210

Ile

Thr

<210>
<211>»
<212>
<213s

<400>

Tyr

Gln

115

Ile

Gly

Ser

Gly

Ala

195

Ser

Phe

Ala

392
774
DNA

Lys

190

Asp

Gly

Gly

Gly

Lys

180

Ser

val

Gly

Asn

85

Gln

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly

Gly
245

Ser

Glu

Ile

Ala

156

Leu

Glu

Ile

Tyr

Gln

230

Ile

His

Hisg

Ala

135

Thr

Thr

His

Lys

Asn

215

Ala

Arg

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

His

Neisseria meningitides

392

Ala

195

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Glu

Ile

90

Leu

Lys

His

Gly

Ile

170

Ser

Lys

Glu

Val

Gly
250

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

Ala

235

Leu

tgcggateea geageggagg cggcgghgte gecgecgaca

gcactaaceg caccgetcga ccataaagac aaaagtttge

tcegtcagga

aacggcgaca

aaaacgagaa actgaagctg gcggcacaag

gcctcaatac gggcaaattg aagaacgaca

344

Ala Leu

val Ala
125

Ser Phe
140

Ala Phe

Phe Ala

Glu Leu

Arg His

205

Gly Ser
220

Gly Ser

Ala Ala

teggrgeggy gettgcogat
agtctttgac gctggatcag
gtgcggaaaa aacttatgga

aggtecageeg cttegacttt

Gln

110

Lys

Asp

Gly

Ala

Asn

180

Ala

Tyr

Ala

Lys

85

Thr

Arg

Lys

Ser

Lys

175

val

Val

Ser

Glu

Gln
255

Glu

Gln

Leu

Asp

160

Gln

Asp

Ile

Leu

val
240

60

120

180

240

2§71



atecgtcaaa
tacaaacaaa
cattcaggga
acatcttttg
tcagacgatyg
ggcaaaatey
aagccggata
aaaggcagtt
gaagtggaaa
<210> 393
<211s> 256
" <212> PRT
<213>
<400> 393
Cys Gly Ser

1

Leu Ala Asp

Gln Ser Leu
s

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

Phe Gln Val

Glu Gln Vval
115

tcgaagtgga
geccattooge
agatggttgce
acaaacttcc
¢cagtggaaa
aacatttgaa
aaaaacgeca
actctetagy

cegeaaacgg

cgggcagcte
cttaacecgec
gaaacgccag
cgaaggcggce
actgacctaﬁ
atcgccagaa
tgccgteatce
catctttgge

catacgccat

Neisseria meningitides

Ser Gly Gly Gly Gly

2a

Ala Leu Thr Ala Pro

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu Vval Asp Gly Giln

85

Tyr Lys Gln Ser His

100

Gln Asp Ser Glu His

120

attaccttygg
cttcagaccy
ttcagaakcg
agggcgacat
accatagatt
ctcaatgtty
ageggttecg
gggcaagccec

atcggtettg

val Ala ala
10

Leu Asp His
25

Vval Arg Lys

Thr Tyr Gly

bLys Val Ser
75

Leu Ile Thr
90

Ser Ala Leu
105

Ser Gly Lys

345

agagcggaga
agcaagtaca
gcgatatage
atcgcgggac
tcgccecgecaa
agcktggeeace
tcctttacaa
aggaagttge

ccgecaagea

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
&0

Arg Phe Asp

Leu Glu Ser

Thr Ala Leu
110

Met Val ala
125

gttccaagtg
agattcggag
gggtgaacat
ggcattecggt
gcagggacac
ctoegatate
ccaagcogag
cggcagcgca

gtaa

Ala Gly

15

Ser Leu

Leu Lys

Ser Leu

Phe Ile
80

Gly Glu

Gln Thr

Lys Arg

300

360

420

480

540

600

660

720

774

38 e



Gln

Leu

145

Asp

Gln

Asp

Ile

Leu

225

val

Phe

130

Pro

Asp

Gly

Leu

Ser

210

Gly

Glu

<210>
<211>
<212>
<213>

<400>

Arg
Glu
Ala
His
Ala
1958
Gly
Ile

Thr

394
768
DNA

Ile

Gly

Ser

Gly

180

Ala

Ser

Phe

Ala

Gly

Gly

Gly

165

Lys

Ser

Val

Gly

Asn
245

Asp Ile Ala
135

Arg Ala Thr
150

Lys Leu Thr

Ile Glu His

Asp Ile Lys
200

Leu Tyr Asn
215

Gly Gln Ala
230

Gly Ile Arg

Neisseria meningitides

394

atgagcagcg gaggeggegg tgtegoogec

accgcaccgce

aggaaaaacy

gacagectea

caaatcgaag

caaagccatt

9g9gaagatgg

tttgacaaac

tcgaccataa agacaaaagt
agaaactgaa gctggcggea
atacgggcaa attgaagaac
tggacggygca gctcattacc
ccgecttaac cgecctteag
ttgcgaaacg ccagttcaga

ttececgaagg cggcagggceg

Gly Glu His

Tyr Arg Gly
155

Tyr Thr lle
170

Leu Lys Ser
185

Pro Asp Lys

Gln Ala Glu

Gln Glu val
235

His Ile Gly

250

gacatcggcg
ttgcagtett
caaggtgcgg
gacaaggtca
ttggagagcg
accgagcaag
atcggcgata

acatatcgceg

346

Thr Ser Phe
140

Thr Ala Phe

Asp Phe Ala

Pro Glu Leu
190

Lys Arg His
205

Lys Gly Ser
220

Ala Gly Ser

Leu Ala Ala

cggggcttge
tgacgctgga
aaaaaactta
accgettega
gagagttcca
tacaagattc
tagcgggtga

ggacggeatt

ABp Lys

Gly Ser
160

Ala Lys
175

ABn Val

Ala Val

Tyr Serx

Ala Glu
240

Lys Gln
255

cgatgcacta
tcagteecgte
tggaaacggc
ctttatcegt
agtgtacaaa
ggagcattca
acatacatct

cggttcagac

60

120

180

240

300

360

420

480

382



gatgccagtg gaaaactgac
atcgaacatt tgaaatcgcec
gataaaaaac gccatgccgt
agttactcte taggecatctt

gaaaccgcaa acggcatacg

<210> 385
<211> 255
<212> PRT

ctacaccata gatttogecg

agaactcaat

catcageggt

gttgacctgyg

tcogtectte

tggcgggcaa geccaggaag

cecatatcggt

<213> Neisseria meningitides

<400> 385

Met Ser Ser Gly Gly Gly Gly val

1 S

Ala Asp Ala Leu Thr Ala Pro Leu

20

Ser Leu Thr Leu Asp Gln Ser Val

35

40

Ala Ala Gln Gly Ala Glu Lys Thr

50

55

Thr Gly Lys Leu Lys Asn Asp Lys

65 70

Gln Ile Glu Val Asp Gly Gin Leu

85

Gln val Tyr Lys Gln Ser His Ser

100

Gln Vval Gln Asp Ser Glu His Ser

115

120

Phe Arg Ile Gly Asp Ile Ala Gly

130

135

Pro Glu Gly Gly Arg Ala Thr Tyr
145 150

cttgcecgeca

Ala

Asp

25

Arg

Tyr

val

Ile

Ala

105

Gly

Glu

Arg

Ala Asp

10

His Lys

Lys Asn

Gly Asn

Ser Arg

75

Thr Leu

20

Leu Thr

Lys Met

His Thr

Gly Thr
155

347

ccaagcaggyg acacggcaaa
ccgcctecga tatcaagecy
acaaccaagc cgagaaagge
ttgcecggeag cgcagaagtg

agcagtaa

Ile Gly Ala Gly Leu
15

Asp Lys Ser Leu Gln
30

Glu Lys Leu Lys Leu
a5

Gly Asp Ser Leu asn
60

Fhe Asp Phe Ile Arg
ao

Glu Ser Gly Glu Phe
85

Ala Leu Gln Thr Glu
110

Val Ala Lye Arg Gln
125

Ser Phe Asp Lys Leu
la0

Ala Phe Gly Ser Asp
160

540

600

660

720

768

3ITY



Asp Ala Ser

Gly His Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Glu Thr Ala

«210> 396

<211> 1305
<212> DNA

<213>
<400> 396
cegttatgec
tgoocgtetga
atgcagtatyg
tgactaggag
tgattctgac
ttgccgatge
tggatcagte
cttatggaaa
tcgactttat
tccaagtgta
actcggagga

gcgaacatac

cgttgggttic

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ser Asp Ile Lys Pro

200

Val Leu Tyr Asn Gln

2i5

Gly Gly Gln Ala Gln
230

Asn Gly Ile Arg His

245

aagggcgaat
accgttgtte
caaaaaaaga
taaacctgtg
cgcctgcage
actaaccegca
cgtcaggaaa
cggcgacage
ccgtcaaate
caaacaaagc
ttccgggaag
atcttttgac

agacgatgct

Neisseria meningitides

tgaaccaaat
gaacggcatt
taccataacc
aaccgaactg
agcggagggg
ccgetegace
aacgagaaac
cttaatacgg
gaagtggacg
cattcegcect
atggttgega
aagcttecca

ggeggaaaac

Thr Ile Asp
170

Lys Ser Pro
185

Asp Lys Lys

Ala Glu Lys

Glu val Ala
235

Ile Gly Leu
250

cgtcaaataa
tgattttcgce
aaaatgttta
cctteotgctg
gcggtglege
ataaagacaa
tgaagectgge
gcaaattgaa
ggaagctcat
taaccgecect
aacgecaget
aaggcggcag

tgacctatac

348

Phe Ala Ala

Glu Leu Asn
1940

Arg Hie Ala
205

Gly Ser Tyr
220

Gly Ser Ala

Ala Ala Lys

caggttgctt
ttctttgace
tatattatct
cttitectetg
cqcecgacatce
aggecttgcag
ggcacaaggt
gaacgacaag
taccttggag
tcagaccgag
cagaatcgge
tgcgacatat

tatagattte

Lys Gln
175

Val Asp

Val Ile

Ser Leu

Glu val
240

Gln
255

gtaaacaaaa
tgcctcattyg
attctgegta
accgoegece
ggtgcgagggc
tectttaacge
gcggaaaaaa
gtcagcegcet
agcggagagt
caagtacaag
gacatagcgg
¢gcgggacgg

gccgecaage

60

120

180

240

300

- 360

420

480

540

600

660

720

780



agggacacgg
cctatatcaa
aagacgagaa
gcagcgegga
aaccattgtyg
cataccgecce
tgaaccaacg
accggtactt
caagaggccg
<210> 397
«211> 332
<212> PRT
<213>
<400> 397

Thr" Lys Ser

1

Pro Leu Phe

Asp Ala Val
35

Ser Ile Leu
50

Cys Cys Phe
65

caaaatcgaa
gocggatgaa
aggcagttac
agtggaaacc
aaaatgeegt
taggacacga
agaaccatac
cctatttgte

gcageegeea

catttgaaat
aaacgcceatg
tcecteggta
gtaaacggca
ccgaacacaa
cggcacggca
catgcaaget
gctecgegetg

atccgaactg

cgeecgaact
cegttateag
tetetggegy
tacaccatat
taatttaccg
ggcaagctga
gattttaacc
cgcgecgacy

attetgecgy

Neiggeria meningitides

Ser Asn Asn Arg Leu Leu Val Asn

10

Glu Arg His Leu Ile Phe aAla Ser

20

25

Cys Lye Lys Arg Tyr His Asn Gln

40

Arg Met Thr Arg Ser Lys Pro Val

Ser Leu Thr Ala Ala Leu Ile Leu

70

75

Gly Gly Gly Gly val Ala Ala Asp Ile Gly Ala

Leu Thr Ala

Leu Asp Gln
118

a5

Pro Leu Asp His Lys Asp Lys Gly

100

105

Ser Val Arg Lys Asn Glu Lys Leu

120

349

caatgtcgag
cggttcegte
gcaagcccag
cggtettgece
tteggacgge
tttcactata
gtceccgtect
gcgaaaccca

aaatc

Lys Met Pro

Leu Thr Cys
30

Asn Val Tyr
45

Asn Arg Thr
60

Thr Ala Cys

Gly Leu Ala

Leu Gln Ser
110

Lys Leu Ala
125

cttgecaccg
ctttacaacc
gaagttgceg
gccaagceagt
atttttgego
taatgeogte
ggccatcgat

cctgttccat

Ser Glu
15

Leu Ile

Ile Leu

Ala Phe

Ser Ser
B0

Asp Ala
95

Leu Thr

Ala Gln

840

200

960

1020

1080

1140

1200

1260

1305

3576



Gly
Leu
145
Val
Lys
Aép
Gly
Gly
225
Gly
Lys
Ala
Val
Gly

305

Asn

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Ser

Lys

Ile

Tyr

Leu

290

Gly

Gly

<210>
<211>
<212»

<213>

Glu

Asn

Gly

Ser

Glu

195

Ile

Ala

Leu

Glu

Ile
275

Tyr

Gln

Ile

398
1311
DNA

Lys

Asp

Lys

His

180

Asp

Ala

Thr

Thr

Hig

260

Lys

Asn

Ala

His

Thr Tyr

Lys Vval
150

Leu Ile
165

Ser Ala

Ser Gly

Gly Glu

Tyr Arg
230

Tyr Thr
245

Leu Lyse

Pro Asp

Gln asp

Gln Glu

310

His Ile
325

Gly

135

Ser

Thr

Leu

Lys

Hisg

215

Gly

Ile

Ser

Glu

Glu

295

val

Gly

Asn

Arg

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Leu

Reisseria meningitides

Gly

Phe

Glu

Ala
185

Val

Ser

Ala

Phe

Glu

265

Arg

Gly

Gly

Ala

Asp

Asp

Ser

170

Leu

Ala

Phe

Leu

Ala

250

Leu

His

Ser

Ser

Ala
330

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

315

Lys

350

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

Val

Val

Ser

300

Glu

Gln

Asgn

Arg

Phe

Glu

Gln

205

Leu

Asp

Gln

Glu

Ile

285

Leu

val

Thr

Gln

Gln

Gln

190

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Glu

Gly

Ile

Val

175

val

Arg

Lys

Ala

His

255

Ala

Gly

Ile

Thr

Lys

Glu

160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Thr

Ser

Phe

Val
320

2317



<400> 398
cegttatgec
tgcecgtctga
atgcagtatg
tgactaggag
tgattctgac
cggggcttge
taacgetgga
aaaaaactta
goegettega
gagagttcea
tacaagacte
tagcgggega
ggacggegtt
ccaagcaggy
ccacegecta
acaaccaaga
ttgecggeag
agcagtaacc
ttgegecata
gccgtetgaa
atcgataccyg
ttecatcaag
<210> 399
<211> 333
<212> PRT
<213 >

<400> 399

aagggcgaat
accgttgtte
caaaaaaaga
taaacctgtg
cgocctgegga
cgatgcacta
tcagtcegtce
tggaaacggce
ctttatecgt
agtgtacaaa
ggaggattcce
acatacatct
gggttcagac
acacggcaaa
tatcaagceg
cgagaaaggce
cgcggaagtg
attgtgaaaa
ccgeecctagg
ccaacgagaa
gtacttccta

aggcocggceag

tgaaccaaat
gaacggcatt
taccataacce
aaccgaactg
tcecagecageg
accgcaceygc
aggaaaaacyg
gacagcctta
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgctggeg
atcgaacatt
gatgaaaaac
agttactece
gaaaccgtaa
tgcegteega
acacgacggc
ccataccatg
tttgtegete

cogccaatce

Neisseria meningitides

¢gtcaaataa
tgatttttge
aaaatgttta
ccktctgetg
gagggggcgy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggaa
ccgecttaac
ttgcgaaacy
ttcccaaagg
gaaaactgac
tgaaatcgcce
gccatgeegt
teggtatett
acggcataca
acacaataat
acggeaggca
caagctgatt
gcgetgegeg

gaactgatte

caggttgctt
ttctttgacce
tatattatet
cttttctetg
tgtcgeegece
agacaaaggt
gctggcggea
attgaagaac
gctcattace
cgccchteag
ccagttcaga
cggcagtgeg
ctatactata
cgaactcaat
tatcageggt
tggcgggeaa
ccatatecggt
ttacecgttcg
agetgatrte
ttaaccgtee
ccgacggcega

tgcocggaaat

gtaaacaaaa
tgcctcattyg
artctgcgta
acegceogece
gacateggtg
ttgcagtcett
caaggtgegg
gacaaggtca
ttggagagcg
accgagcaag
atcggcgaca
acatatecgeg
gatttcgecg
gtcgagetteg
tcegtecttt
gcccaggaag
cttgeeogeca
gacggcattt
actatataat
cgtectggee
aacceacctyg

c

Thr Lys Ser Ser Asn Asn Arg Leu Leu Val Asn Lys Met Pro Ser Glu

1

5

10

351

15

60

120

180

240

300

360

420

480

540

600

660

720

780

840

so0

950

1020

1080

1140

1200

1260

1311

3§



Pro

Asp

Ser

Cys

65

Ser

Ala

Thr

Gln

Lys

145

Glu

Tyr

Gln

Ile

Gly
225

Leu

Ala

Ile
50

Cys

Gly

Leu

Leu

Gly

130

Leu

Val

Lys

Asp

Gly

210

Gly

Phe

val

35

Leu

Phe

Gly

Thr

Asp

115

Ala

Lys

Asp

Gln

Ser

195

Asp

Ser

Glu
20

Cys

Arg

Ser

Gly

Ala

100

Gln

Glu

Asn

Gly

Ser

180

Glu

Ile

Ala

Arg

Lys

Met

Leu

Gly

85

Pro

Ser

Lys

Asp

Lys

165

His

Asp

Ala

Thr

Hig

Lys

Thr

Thr

70

val

Leu

val

Thr

Lys

150

Leu

Ser

Ser

Gly

Tyr
230

Leu

Arg

Arg
55

Ala

Ala

Asp

Arg

Tyr

135

Val

Ile

Ala

Gly

Glu

215

Arg

Ile

Tyr
40

Ser

Ala

Ala

Hise

Lys

120

Gly

Ser

Thr

Leu

Lys

200

His

Gly

Phe
25

His

Lys
Leu

Asp

Lys

105

Asn

Asn

Arg

Leu

Thr

185

Met

Thr

Thr

Ala

Asn

Pro

Ile

Ile

20

Asp

Glu

Gly

Phe

Glu

170

Ala

Val

Ser

Ala

Ser

Gln

Val

Leu

75

Gly

Lys

Lys

Asp

Asp

155

Ser

Leu

Ala

Phe

Leu
235

352

Leu

Asn

Asn
60

Thr

Ala

Gly

Ser

140

Phe

Gly

Gln

Lys

Asp

220

Gly

Thr

val

45

Arg

Ala

Gly

Leu

Lys

125

Leu

Ile

Glu

Thr

Arg

205

Lys

Ser

Cys
30

Tyr

Thr

Cys

Leu

Gln

110

Leu

Asn

Arg

Phe

Glu

190

Gln

Leu

AsD

Leu

Ile

Ala

Gly

Ala

85

Ser

Ala

Thr

Gln

Gln

175

Gln

Phe

Pro

Asp

Ile

Leu

Phe

Ser

80

Asp

Leu

Ala

Gly

Ile

160

Val

Val

Axrg

Lys

Ala
240



Gly Gly Lys

Gly Lys Ile

Thr Ala Tyr
275

Ser Val Leu
290

Phe Gly Gly
305

Val Asn Gly

<210> 400
<211> 1305
<212> DNA
<213>
<400> 400
cegttatgece
tgecgtetga
atgcagtatg
tgactaggag
tgattctgac
ttgcegatge
tggatcagtce
cttatggaaa
tcgactttat
tccaagtgta
actcggagga

gcgaacatac

cgttggattce

Leu Thr Tyr Thr Ile

245

Glu His Leu Lys Ser

260

Ile Lys Pro Asp Glu
280

Tyr Asn Gln Asp Glu

295

Gln Ala Gln Glu Val
310

Ile His His Ile Gly

3aa2s

aagggcgaat
accgktgtte
caaaaaaaga
taaacctgtg
cgcecatgage
actaaccgca
cgtcaggaaa
cggcgacage
ccgtceaaatce
caaacaaagc
ttecgggaag
atcttttgac

agacgatgct

Neisseria meningitides

tgaaccaaat
gaacggcatt
Laccataacc
aaccgaactg
agcggagyggg
cegetegace
aacgagaaac
cttaatacqgy
gaagtggacg
cattececgect
atggttgega
aagcttccra

ggcggaaaac

Asp Phe Ala
250

Pro Glu Leu
265

Lys Arg His

Lys Gly Ser

Ala Gly Ser
318

Leu Ala Ala
330

cgtcaaataa
tgatttttgc
aaaatgttta
ccttctgeeg
gcggtgtcege
ataaagacaa
tgaagectgge
gcaaattgaa
ggaagctceat
taaccgecect
aacgccagtt
aaggcggcag

tgacctatac

353

Ala Lys Gln

Asn Val Glu
270

Ala val Ilé
285

Tyr Ser Leu
30

Ala Glu val

Lys Gln

caggttgett
ttctttgace
Catattatct
ctittctetg
cgcegacatce
aggtttgcag
ggcacaaggt
gaacgacaag
taccttggag
tcagacegag
cagaatcggce
tgcgacatat

tatagatttc

Gly His
255

Leu Ala

Ser Gly

Gly Ile

Glu Thr
20

gtaaacaaaa
tgcctcattg
attctgegta
accgecegece
ggtgcggggce
tetttaacge
gcggaaaaaa
gteageeget
agcggagagt
caagtacaag
gacatagecgy
cgcgggacgg

gcegcecaage

&0

120

180

240

o0

360

420

480

540

600

660

720

780

360



agggacacgg
cctatatcaa
aagacgagaa
gcagcegegga
aaccattgtyg
cataccgecec
tgaaccaacg

accggtactet

caagaggecyg

<210> 401
«211> 332
<212> PRT
«<213>

<400> 401
Thr Lys Ser
1

Pro Leu Phe

Asp Ala Val
35

Sexr Ile Leu
50

Cys Cys Phe
65

caaaatcgaa
gcecggatgaa
aggcagttac
agtggaaace
aaaatgccgt
taggacacga
dgaaccatac
cctatkttgtc

gcagcegeca

catttgaaat
aaacgecatg
tceoctoggta
gtaaacggca
ccgaacacaa
cggcacggea
catgeaagct
gctegegetyg

atcecgaactg

Neisseria meningitides

Ser ABn Asn Arg Leu

¢gccegaact
cegttatcag
tctttggegy
tacaccatat
taatttaccg
ggcaagctga
gattttaace
cgcgecgacg

attctgcegyg

Leu Val Asn

10

caatgtcgag
cggtteegte
gcaagecccay
cggtettgcece
ttcggacggce
tttecactata
gtoccegtect
gcgaaaccca

aaatc

Lys Met Pro

cttgecaceg
ctttacaace
gaagttgeeg
gccaagcagt
atttttgege
taatgecgte
ggccategat

cctgttecat

Ser Glu
15

Glu Arg His Leu

20

Cys Lys Lys Arg

Arg Met Thr Arg

55

Ser Leu Thr Ala

70

Gly Gly Gly Gly Val Ala Ala

Leu Thr Ala

Leu Asp Gln
115

85

Pro Leu Asp His

100

Ser Val Arg Lys

Ile

Tyr

40

Ser

Ala

Asp

Lys

Asn
1290

Phe
25

His

Lys

Leu

Ile

Asp
108

Glu

Ala

Asn

Pro

Ile

Gly

30

Lys

Lys

Ser

Gln

Val

Leu

75

Ala

Gly

Leu

354

Leu Thr Cys
30

Asn val Tyr
15

Asn Arq Thr
60

Thr Ala Met

Gly Leu Ala

Leu Gln Ser
110

Lys Leu Ala
125

Leu Ile

Ile Leu

Ala Phe

Ser Ser
80

Asp Ala
85

Leu Thr

Ala Gln

840

500

260

1020

1080

1140

1200

1260

1305

36|



Gly

145

Val

Lys

Asp

Gly

Gly

Ala

130

Lye

Asp

Gln

Ser

Asp

210

Ser

225 .

Gly

Lys

Ala

val

Gly

308

Asn

Lys

Ile

Tyr

Leu

290

Gly

Gly

<210>
<211

<«212>
<213>

Glu

Asn

Gly

Ser

Glu

155

Ile

Ala

Leu

Glu

Ile
275

Tyr

Gln

Ile

402
768
DNA
Neisseria meningitides

Lys

Asp

Lys

His

1890

Asp

Ala

Thr

Thr

His

260

Lys

Asn

Ala

His

Thr

Lys

Leu

165

Ser

Ser

.Gly

Tyr

Tyr

245

Leu

Pro

Gln

Gln

His
325

Tyr

Val

150

Ile

Ala

Gly

Glu

Arg

230

Thr

Lys

Asp

Asp

Glu

310

Ile

Gly

135

Ser

Thr

Leu

Lys

His

21s

Gly

Ile

Ser

Glu

Glu

285

val

Gly

Asn

Arg

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Leu

Gly

Phe

Glu

Ala

185

val

Ser

Ala

Phe

Glu

265

Arg

Gly

Gly

Ala

Asp

Asp

Ser

170

Leu

Ala

Phe

Leu

Ala

250

Leu

His

Ser

Ser

Ala
330

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

315

Lys

355

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

val

val

Ser

300

Glu

Gln

Asn

Arg

Phe

Glu

Gln

205

Leu

Asp

Gln

Glu

Ile

285

Leu

val

Thx

Gln

Gln

Gln

130

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Glu

Gly

Ile

Val

175

Val

Arg

Lys

Ala

His

255

Ala

Gly

Ile

Thr

Lys

Glu
160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Thr

Ser

Phe

Val
320

362



<400> 402
tgcagcageg
accgcaccge
aggaaaaacg
gacagectta
caaatcgaag
caaagccatt
gggaagatgg
tttgacaagc
gatgctggeg
atcgaagatt
gatgaaaaac
agttactcece
gaaaccgtaa
<210> 403
<211> 255
<212> PRT
«213>»
<400> 403

Cys Ser Ser

1

Ala Asp Ala

Ser Leu Thr
3s

Ala Ala Gln
S0

Thr Gly Lys
65

Gln Ile Glu

gagggggcgg

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggaa
ccgeccecttaac
ttgegaaacy
ttceccaaagg
gaaaactgac
tgaaatcgec
gcecatgcegt
teggtatctt

acggcataca

tgtcgecgec
agacaaaggt
gctggcggea
attgaagaac
gctcattace
cgceccttcag
ccagttcaga
cggcagtgeg
ctatactata
cg;actcaat
tatcagcggt
tggcyggcaa

ccatateggt

Neisgeria meningitides

Gly Gly Gly
5

Leu Thr ala
20

Leu Asp Gln

Gly Ala Glu

Leu Lys Aén
70

Val Asp Gly

Pro

Ser

Lys

S5

Asp

Lys

Leu

Val

40

Thr

Lys

Leuy

gacateggtg
ttgcagtctt
caaggtgegg
gacaaggtca
ttggagageg
accgagceaag
atcggcgaca
acatatcgeg
gatttcgeog
gtcgagcttg
tcegtecttr
gcccaggaag

cttgecegeca

Gly val Ala Ala Asp

10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

val Ser Arg
75

Ile Thr Leu

356

cggggactige
taacgetgga
aaaaaactta
gcegoettega
gagagtteca
tacaagacte
tagcgggcga
ggacggcget
ccaagcaggg
ccaceggecta
acaaccaaga
ttgceggeag

agcagtaa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

cgatgcacta
tcagtcegte
tggaaacggc
ctttatecgt
agtgtaéaaa
ggaggattce
acatacatct
gggttcagac
acacggcaaa
tatcaagcceg
¢gagaaaggc

¢gcggaagtg

Gly Leu
15

Leu Gln
Lys Leu
Leu Asn
Ile Arg

B8O

Glu Phe

&0

120

180

240

oo

360

420

480

5490

600

660

720

768

62
2473



85 S0 85

Gln Val Tyr Lys Gln Ser His Ser Ala Leu Thr Ala Leu Gln Thr Glu
100 105 110

Gln Val Gln Asp Ser Glu Asp Ser Gly Lys Met Val Ala Lys Arg Gln
115 120 125

Phe Arg Ile Gly Asp Ile Ala Gly Glu His Thr Ser Phe Asp Lys Leu
130 135 140

Pro Lye Gly Gly Ser Ala Thr Tyr Arg Gly Thr Ala Leu Gly Ser Asp
145 150 155 160

Asp Ala Gly Gly Lys Leu Thr Tyr Thr 1le Asp Phe Ala Ala Lys Gln
165 17¢ 175

Gly His Gly Lys Ile Glu His Leu Lys Ser Pro Glu Leu Asn Val Glu
180 185 190

Leu Ala Thr Ala Tyr Ile Lys Pro Asp Glu Lys Arg His Ala Vval Ile
155 200 205

Ser Gly Ser Val Leu Tyr Asn Gln Asp Glu Lys Gly Ser Tyr Ser Leu
210 215 220

Gly Ile Phe Gly Gly Gln Ala Gln Glu Val Ala Gly Ser Ala Glu val
225 230 235 240

Glu Thr Val Asn Gly Ile His His Ile Gly Leu Ala Ala-Lys Gln

245 250 255
<210> 404
<21l> 774
<212> DNA

<213> Neisseria meningitides

<400> 404
tgegaatcea gcagcggagg gggcggtgte gecgecgaca teggtgeggg gcttgecgat 60
gcactaaccg caccgctcga ccataaagac aaaggtttgc agtctttaac gctggatcag 120

tccgtcagga aaaacgagaa actgaagctg gcggcacaay gtgcggaaaa aacttatgga 180

aacggcgaca geettaatac gggcaaattg aagaacgaca aggtcagccg cttogacttt 240

357



agagcggaga
agcaagtaca
gcgacatage
ategegggac
tegecgeocaa
agcttgegac
tcectttacaa
aggaagttgce

ccgocaagea

Asp

gttceaagtg
agactcggag
gggcgaacat
ggegltgggt
geagggacac
cgectatate
ccaagacgag
cggcagegeg

gtaa

Ile Gly Ala Gly

15

atcegteaaa tcgaagtgga cgggaagete attaccttgg
tacaaacnaa gccattcogce cttaaccgee ctteagaceg
gattcecggga égatggttgc gaaacgecag ttcagaateg
acatcttttg acaagctten caaaggcgge agtgcgacat
tcagacgatg ctggcggaaa actgacctat actatagatt
ggcaaaatcg aacatttgaa atcgoccgaa ctcaatgteg
aagccggatg aaaaacgeca tgccgttatc ageggttceg
aaaggcagtt actceetegg tatctttgge aggcaagocece
gaagtggaaa ccgtaaaegy catacaccgat atcggtettyg
«210> 4058
<211> 2686
«212> PRT
<213> Neisseria meningitides
<400> 408
Cys Gly Ser Ser Gly Gly Gly Gly Val Ala Ala
1 5 10
Leu Ala Asp Ala Leu Thr aAla Pro Leu Asp His
20 25
Gln Ser Leu Thr Leu Asp Gln Ser Val Arg Lys
35 40
Leu Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly
SQ 58
Asn Thr Gly Lys Leu Lys Asn Asp Lys Val Ser
65 70 75
Arg Gln Ile Glu Val Asp Gly Lys Leu Ile Thr
B5 90
Phe Gln Val Tyr Lys Gln Ser His Ser Ala Leu
100 105
Glu Gln val Gln Asp Ser Glu Asp Ser Gly Lys
11s 120
358

Lys

Asn

Asn

60

Arg

Leu

Thr

Met

Asp

Glu

45

Gly

Fhe

Glu

Ala

Val
125

Lys

30

Lys

Aep

Asp

Ser

Leu

110

Ala

Gly

Leu

Ser

Phe

Gly

85

Gln

Lys

Leu
Lys
Leu
Ile
80

Glu

Thr

Arg

200

360

4290

480

540

600

660

720

774

3¢

Y



Gln Phe Arg
130

Leu Pro Lys
145

Asp Asp Ala

Gln Gly His

Glu Leu Ala
188

Ile Ser Gly
210

Leu Gly Ile
225

val Glu Thr

<210> 406
<211> 768
<212 DNA
<213>
<400> 406
atgagcagcg
accgcaccge
dggaaaaacg
gacagcetta
caaatcgaag
caaagccatt
gggaagatgg

tttgacaagc

Ile Gly Asp Ile Ala

135

Gly Gly Ser Ala Thr
150

Gly Gly lys Leu Thr

165

Gly Lys Ile Glu His

180

Thr. Ala Tyr Ile Lys

200

Ser Val Leu Tyr Asn

215

Phe Gly Gly Gln Ala
230

Vval Asn Gly Ile His

245

dagggggcgg
tcéaccataa
agaaactgaa
atacgggcaa
tggacgggaa
ccgecttaac
ttgcgaaacg

ttcccaaagyg

Neisseria meningitides

ctgtegecgece
agacaaaggt
gctggeggcea
attgaagaac
gctcattacce
cgeccttcag

ccagttcaga

cggcagtgey

Gly Glu His

Tyr Arg Gly
155

Tyr Thr Ile
170

Leu Lys Ser
185

Pro Asp Glu

Gln Asp Glu

Gln Glu Vval
235

His Ile Gly
250

gacatcggtg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagagcg
accgagcaag
atcggcgaca

acatatcgcg

359

Thr Ser Phe

1490

Thr Ala Leu

Asp Lys

Gly Ser
160

Asp Phe Ala Ala Lys

178

Pro Glu Leu Asn Val
150

Lys Arg His

205

Ala val

Lys Gly Ser Tyr Ser

220

Ala Gly Ser

Leu Ala Ala

cggggctige
taacgetgga
aaaaaactta
gcocgettcga
gagagttcca
tacaagactc
tagcgggega

ggacggcgtt

Ala Glu
240

Lys Gln
255

cgatgcacta
tcagtecgtc
tggaaacggc
ctttatcegt
agtgtacaaa
ggaggattcc
acatacatct

gggttcagac

60

120

180

240

300

360

420

480



gatgectggeg gaaaactgac
atcgaacatt tgaaatggec
gatgaaaaac gccatgecgt
agttactcce teggtatctt

gaaaccgtaa acggcataca

<210> 407
<211> 255
«212> PRT

ctatactata gatttcgeey

cgaactcaat

tatcageggt

gtcgagcttyg

tcogtoettt

tggegggcaa gcoccaggaag

ccatatcggt

<213> Neigseria meningitides

<400> 407

Met Ser Ser Gly Gly Gly Gly val

1 : 5

Ala Asp Ala Leu Thr Ala Pro Leu

20

Ser Leu Thr Leu Asp Gln Ser Val

35

40

Ala Ala Gln Gly Ala Glu Lys Thr

50

55

Thr Gly Lys Leu Lys Asn Asp Lys

65 70

Gln Ile Glu Val Asp Gly Lys Leu

Gln Val Tyr Lys Gln Ser His Ser

100

Gln Val Gln Asp Ser Glu Asp Ser

115

120

Phe Arg Ile Gly Asp Ile Ala Gly

130

135

Pro Lys Gly Gly Ser Ala Thr Tyr
145 150

cttgccgeca

Ala

Asp

25

Arg

Tyr

Val

Ile

Ala

105

Gly

Glu

Arg

Ala

10

His

Lys

Gly

Ser

Thr

90

Leu

Lys

His

Gly

Asp

Lys

Asn

Asn

Arg

75

Leu

Thr

Met

Thr

Thr
155

360

ccaagcaggg acacggcaaa
ccaccgocta tatcaagceg
acaaccaaga cgagaaaggc
ttgeeggeag cgeggaagtg

agcagtaa

Ile Gly Ala Gly Leu
15

Asp Lys Gly Leu Gln

Glu Lys Leu Lys Leu
45

Gly Asp Ser Leu Asn
60

Phe Asp Phe Ile Arg
80

Glu Ser Gly Glu Phe
95

Ala Leu Gln Thr Glu
110

Val Ala Lys Arg Gln
125

Ser Phe Asp Lys Leu
140

Ala Leu Gly Ser Asp
160

540

600

660

720

768

367%



Asp'Ala Gly
Gly His Gly

Len Ala Thr
195

Ser Gly Ser
210

Gly Ile Phe
225

Glu Thr Val

<210> 408
<211> 1311
<212> DNA
<213>
<400> 408
cegttatgec
tgccgtcega
gtgcggtata
tgactaggag
tgattctgac
ttgecgatge
tggatcagtc
cttatggaaa
tocgactttat
tccaagtgta
-actcggagca
gegaacatac

cgtteggetce

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Tyr Ile Lys Pro

200

Val Leu Tyr Aen Gln

215

Gly Gly Gln Ala Gln
230

Asn Gly Ile His His

245

aagggcgaat

accgecgetc
caaaaaaaga
taaacctgtg
cgcectgeage
actaaccgca
cgteaggaaa
cggcgacagce
ccgetcaaatc
caaacaaagc
ttcgggaagt
atcttttgac

agacgatgca

Neisseria meningitides

tgaaccaaat
ggacggeatt
taccataacc
aatcgaactyg
agcggagggg
ccgcteogace
aacgagaaac
ctcaatacgg
gaagtggacg
céttccgcct
atggttgcga
aagctteccg

ggcggaaaac

Thr ile Asp
170

Lys Ser Pro
185

Asp Glu Lys

Asp Glu Lys

Glu val Ala
235

Ile Gly Leu
250

cgtcaaataa
tgatttttge
aagatgtttt
cettctgetg
gecggtgttge
ataaagacaa
tgaagctggce
graaattgaa
ggcagceteat
taaccgeect
aacgceagtt
aaggcggcag

tgatctacac

361

Phe Ala Ala Lys Gln

175

Glu Leu Asn Val Glu

190

Arg His Ala Vval Ile

205

Gly Ser Tyr Ser Leu

220

Gly Ser Ala Glu val

Ala ala Lys

caggttgact
tretttgace
tatattatet
cctttetety
cgccgacatce
aggtttgcag
ggcacaaggt
gaacgacaaq
taccttggag
tcagaccgag
cagaatcggc
ggcgacatat

catagatttc

240

Gln
255

gtaaacaaaa
tgcctcatktg
attctgegta
accactgeee
ggtgegggyge
tectttgatge
gcggaaaaaa
gteageccget
aacggagagt
caagtacaag
gacatagcgg
c€gegggacygg

gccgecaage

60

120

180

240

A00

360

420

480

540

600

660

720

780

368



agggacacgg
cctatatcaa
aagccgagaa
gcagcgegga
aaccattgtg
gcaccgtocyg
tgcecgtetga
gttgataccyg
ttceatcagg
<210> 40%
<211> 332
<212> PRT
<213>
<400> 409

Thr Lys Ser

1

Pro Pro Phe

Gly Ala val
35

Ser Ile Leu
50
Cys Cys Leu

65

Gly Gly Gly

Leu Thr Ala

Leu Asp Gln
115

caaaatcgaa
accggatgaa
aggcagttac
agtgaaaacc
aaaatgccgt
acggcatgtc
accaacgaga
gtacttcceg

aagkcggeag

catttgaaat
aaacaccatg
tceceteggta
gtaaacggca
ccgaacacga
€g9aggggggg
gaatgccatg
tttgtcgete

cegocagtee

cgceagaact
ccgtcatcag
tctttggegg
tacgccatat
taatttaccg
atccectattt
caagctgatt
gegetgegeg

gaactgattce

Neisseria meningitides

Ser Asgn Asn Arg Leu Thr Val Asn

20

10

Gly Arg His Leu Ile Phe Ala Ser

25

Tyr Lys Lys Arg Tyr His Asn Gln

40

Arg Met Thr Arg Ser Lys Pro Val

55

Sex Leu Thr Thr Ala Leu Ile Leu

70

75

Gly val Ala Ala Asp Ile Gly Ala

8%

90

Pro Leu Asp His Lys Asp Lys Gly

i00

105

Ser Val Arg Lys Asn Glu Lys Leu

120

362

caatgtcgac
cggttcegte
aaaagcccag
cggccttgee

tteggacgge

tcaggecaac

ttaaccgtec

ccgacggega

tgcecggaaat

Lys Met Pro

Leu Thr Cys
ag

Asp Val Phe
45

Asn Arg Thr
60

Thr Ala Cys

Gly Leu Ala

Leu Gln Ser
116

Lys Leu RAla
125

ctagecegetg
ctttacaacc
gaagttgceg
gccaagcaat
afttcgtatt
cgctatataa
cgtcctggee
aaccegtetg

C

Ser Glu
15

Leu Ile
Ile Leu
Ala Phe
Ser Ser
80
Asp Ala

Leu Met

Ala Gln

B840

200

960

1020

10890

1i40

1200

1260

1311

369



Gly
Leu
145
Val
Lys
Asp
Gly
Gly
225
Gly
Lys
aAla
Val
Gly

305

Asn

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Arg

Lys

Ile

Tyr

Leu

250

Gly

Gly

<210>
<21l1>
<212>
<213s

Glu

Asn

Gly

Ser

Glu

195

Ile

Ala

Leu

Glu

Ile
275

Tyr

Lys

Ile

410
1317
DNA

Lys

Asp

Gln

Hig

180

His

Ala

Thr

Ile

His

250

Lys

Asn

Ala

Arg

Thr

Lys

Leu

165

Ser

Ser

Gly

Tyr

Tyx

Tyr

Val

150

Ile

Ala

Gly

Glu

Arg

230

Thr

245

Leu

Pro

Gln

Gln

His
325

Lys

Asp

Ala

Glu

310

Ile

Gly

135

Ser

Thr

Leu

Ser

Hig

2185

Gly

Ile

Ser

Glu

Glu

295

val

Gly

Asn
Arg
Leu
Thr
Met
200
Thr
Thr
Asp
Pro
Lya
280
Lys

Ala

Leu

Neisseria meningitides

Gly

Phe

Glu

Ala

185

val

Ser

Ala

Phe

Glu

265

His

Gly

Gly

Ala

Asp

Asp

Asn

170

Leu

Ala

Phe

Phe

Ala

250

Leu

His

Ser

Ser

Ala
330

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

215

Ala

Asn

Ala

Tyr

Ala

315

Lys

363

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

Val

Val

Ser

300

Glu

Gln

Aan

Arg

Phe

Glu

Gln

205

Leu

Asp

Gln

Asp

Ile

285

Leu

Val

Thr

Gln

Gln

Gln

120

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Lys

Gly

Iie

Val

175

val

Arg

Glu

Ala

His

255

Ala

Gly

Ile

Thr

Lys

Glu
160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

Phe

Val
320

330



<400> 410
cegttatgcce
tgcegtetga
gtgcggtata
tgactaggag
tgattctgac
cggggcttge
tgatgctgga
aaaaaactta
gcecgottoga
gagagttcceca
tacaagacte
tagcgggega
ggacggcgtt
ccaagcaggg
ccgetgecta
acaaccaagc
ttgceggeag
agcaataacc
tgtattgcac
atataatgec
ctggecgteg
cgtctgttec
<210 411
<211> 333
<212> PRT
<213>

<400> 411

aagggcgaat
accgeegtte
caaaaaaaga
taaacctgtg
cgcctgegga
cgatgcacta
tcagtcegte
tggaaacggc
ctttatecegt
agtgtacaaa
ggageatteg
acatacatct
cggttcagac
acacggcaaa
tatcaaaccy
cgagaaaggc
cgcggaagtg
attgtgaaaa
cgtcecocgacgyg
gtctgaacca
ataccggtac

atcaggaagt

tgaaccaaat
ggacggcatt
taccataacc
aatcgaactg
tcecageageg
accgecaccege
aggaaaaacg
gacagcctca
caaatcgaag
caaagccatt
ggaagtatgg
tttgacaagce
gatgcaggceg
atcgaacatt
gatgaaaaac
agttactccc
aaaaccgtaa
tgccgteega
catgtccgag
acgagagaat
ttccegtttg

cggcagcoge

Neisseria meningitides

cgtcaaataa
bgatttttgce
aagatgtttt
ccrteotgetg
g9agg9g999¢cg99
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeccttaac
ttgcgaaacg
ttccecgaagy
gaaaactgat
tgaaatecgee
accatgeegt
tcggtatett
acggcatacg
acacgataat
ggggggatcc
gccecatgcaag
tcgerecgege

cagtccgaac

caggttgact
ttctttgace
tatattatcé
ccrteetetg
tgrtgeegec
agacaaaggt
getgygeggea
attgaagaac
gctecattace
cgcocettcag
ccagttcaga
cggcagggcy
ctacaccata
agaactcaat
catcagecggt
tggcygaaaa
ccatatcggce
ttaccgtteg
ctattttcag
ctgattttaa
tgcgtgeega

tgattctgce

gtaaacaaaa
tgecteattg
actctgegta
accactgcce
gacatcagtg
ttgcagtctt
caaggtgcgg
gacaaggtca
ttggagaacyg
accgagcaag
atcggegaca
acatategey
gatttegecy
gtcgacctag
tcegteettt
gcccaggaag
cttgceogeca
gacggcattt
gccaaccgcet
ccgboccgte
cggcgaaace

ggaaatc

Thr Lys Ser Ser Asn Asn Arg Leu Thr Val Asn Lys Met Pro Ser Glu

1

5

10

364

15

60

120

iso

240

300

360

420

480

$40

600

660

720

780

840

S00

960

1020

1080

1140

1200

1260

1317

3 H



Pro
Gly
Ser
Cys
65

Ser
Ala
_ Met
Gln
Lys
145

Glu

Tyr

Gln

Ile

Gly
225

Pro

Ala

Ile
50

Cys

Gly

Leu

Leu

Gly

134

Leu

Val

Lys

Asp

Gly

210

Gly

Phe

val

35

Leu

Leu

Gly

Thr

Agp

115

Ala

Lys

Asp

Gln

Ser

155

Asp

Arg

Gly

Tyr

Arg

Ser

Cly

Ala

100

Gln

Glu

Asn

Gly

Ser

180

Glu

Ile

Ala

Arg

Lys

Met

Leu

Gly

a5

Pro

Ser

Lys

Asp

Gln

165

His

His

Ala

Thr

His

Lys

Thr

Thr

70

Val

Leu

Val

Thr

Lys

150

Leu

Ser

Ser

Gly

Tyr
210

Leu

Arg

Arg
55

Thr

Ala

Asp

Arg

Tyr

135

Val

Ile

Ala

Gly

Glu

215

Arg

Ile

Tyr

40

Ser

Ala

Ala

His

Lys

120

Gly

Ser

Thr

Leu

Ser

200

His

Gly

Phe
25

His

Lys

Leu

ApBp

Lys

105

Asn

Asn

Arg

Leu

Thr

185

Met

Thr

Thr

Ala

Asn

Pro

Ile

Ile

ELY

Asp

Glu

Gly

Phe

Glu

170

Ala

Val

Ser

Ala

Ser

Gln

Val

Leu

75

Gly

Lys

Lys

Asp

Asp

155

Asn

Leu

Ala

Phe

Phe
235

365

Leu

Asp

Asn
60

Thr

Ala

Gly

Leu

Ser

140

Phe

Gly

Gln

Lys

Asp

220

Gly

Thr

Vval

45

Arg

Ala

Gly

Leu

Lys

125

Leu

Ile

Glu

Thr

Arg

205

Lys

Ser

Cyea
30

Phe

Thr

Cys

Leu

Gln

110

Leu

Asn

aArg

Phe

Glu

1390

Gln

Leu

Asp

Leu

Ile

Ala

Gly

Ala

98

Ser

Ala

Thr

Gln

Gln

175

Gln

FPhe

Pro

Asp

Ile

Leu

Phe

Ser

BO

Asp

Leu

Ala

Gly

Ile

160

Val

val

Arg

Glu

Ala
240

332



Gly Gly Lys

Gly Lys Ile

Ala Ala Tyr
275

Ser Val Leu
290

Phe Gly Gly
305

val Asn Gly

«210> 412
<211> 1311
<212> DNA
<213>
<4 00> 412
ccgttatgec
tgcegtetga
gtgcggtata
tgactaggag
tgattctgac
ttgccgatge
tggatcagte
cttatggaaa
tcgactttat
tcecaagtgta
actcggagea

gcgaacatac

cgttcggttce

Leu Ile Tyr Thr Ile

245

Glu  His Leu Lys Ser

260

Ile Lys Pro Asp Glu

280

Tyr Asn Gln Ala Glu

295

Asp Phe Ala
250

Pro Glu Leu
265

Lys His Hisg

Lys Gly Ser

Lys Ala Gln Glu Val Ala Gly Ser
310

Ile Arg His Ile Gly

325

aagggcgaat
accgecgttc
caaaaaaaga
taaacctgtg
cgccatgage
actaaccgca
cgtecaggaaa
cggcgacage
ccgkcaaate
caaacaaagc
ttegggaagt
atcttttgac

agacgatgca

Neigseria meningitides

tgaaccaaat

ggacggcatt

‘taccataacc

aatcgaactg
égCQQEQQQQ
ccgetegace
aacgagaaac
ctcaatacygy
gaagtggacyg
cattcegect
atggttgcga
aagcttceeg

ggcggaaaac

315

Leu Ala Ala
330

cgtcaaataa
tgatttrtge
aagatgttit
cctbctgekg
geggbgttge
ataaagacaa
tgaagctgge
gcaaattgaa
gygcagcectcat
taaccgeccet
aacgccagtt
aaggeoggcag

tgatctacac

366

Ala Lys Gln

Asn Val Asp
270

Ala Val Ile

285

Gly His
255

Leu Ala

Ser Gly

Tyr Ser Leu Gly Ile

300

Ala Glu val

Lys Gln

caggttgact
ttcrrrgacce
tatattatct
cctttctctyg
cgccgacatc
aggtttgecag
ggcacaaggt
gaacgacaag
taccttggag
tcagaccgag
cagaatcgge
ggcgacatat

catagattte

Lys Thr
320

gtaaacaaaa
tgeccteattyg
attctgegta
accactgccc
gatgcgggge
tctttgatge
gcggaaaaaa
gtcageccoget
aacggagagt
caagtacaag
gacatagcgg
cgcgggacyg

gcegecaage

60

120

180

240

300

360

420

480

540

600

660

720

780

33'3



agggacacgg

cctatatcaa
aagccgagaa
gcagogegga
aaccattgtg
grcaccgtcceg
tgcegtctga
gttgataccg

tteeatcagg
<210> 413
<211 332
<212» PRT
€213>
<400> 413
Thr Lys Ser
1

Pro Pro Phe

Gly Ala val
35

Ser Ile Leu
50
Cya Cys Leu

65

Gly Gly Gly

Leu Thr Ala

Leu asp Gln
115

caaaatcgaa
accggatgaa
aggcagttac
agtgaaaacc
aaaatgcegt
acggecatgtce
accaacgaga
gtacttceeg

aagtcggcag

catttgaaat
aaacaccatg
tcccteggta
gtaaacggca
ccgaacacga
©g9agg999999
gaatgccaty
tttgtcgete

ccgoccagtecr

Neisseria weningitides

Ser Asn Asn Arg Leu

Gly Arg His Leu Ile

20

Tyr Lys Lys Arg Tyr

490

Arg Met Thr Arg Ser

55

Ser Leu Thr Thr Ala

70

Gly val Ala Ala Asp

BS

Pro Leu Asp His Lys

100

Ser val Arg Lya Asn

120

cgccagaact
cecgtecatceag
tctttggegyg
tacgrcatat
taatttaccg
atcectatte
¢aagctgatt
gcgectgegtg

gaactgattc

Thr val Asn
10

Phe Ala Ser
25

His Asn Gln

Lys Pro val

Leu JTle Leu
75

Ile Gly Ala
9¢

Asp Lys Gly
105

Glu Lys Leu

367

caatgtcgac
cggttecgte
aaaagcccag
cggecttgee
ttcggacggc
tcaggccaac
ttaacecgtec
ccgacggega

tgeeggaaat

Lys Met Pro

Leu Thr Cys
3o

Asp Val Phe
45

Asn Arg Thr
60

Thr Ala Met

Gly Leu Ala

Leu Gln Ser
110

Lys Leu Ala
125

ctagcegeeg
ctttacaacc
gaagttgeceg
gccaagcaat
attttgtatt
cgctatataa
catectggece
aaccecgtctyg

[o]

Ser Glu
15

Leu Ile

Ile Leu

Ala Phe

Ser Ser

80

Asp RAla

Leu Met

Ala Gin

840

so0Q

960

1020

1080

1140

1200

1260

1311

32
3G



Gly

Leu

145

val

Lys

Asp

Gly

Gly

225

Gly

Lys

Ala

val

Gly

305

Asn

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Axg

Lys

Ile

Tyr

Leu

290

Gly

Gly

<210>
<211>
212>
<213>

Glu

Asn

Gly

.Ser

Glu

195

Ile

Ala

Leu

Glu

Ile
27%

Tyr

Lys

Ile

414
768
DNA
Neisseria meningitides

Lys

Asp

Gln

Hisg

180

His

Ala

Thr

Ile

His

260

Lys

Asn

Ala

Arg

Thr

Lys

Leu

165

Ser

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Gln

Gln

His
325

Tyr

val

150

Ile

Ala

Gly

Glu

Arg

230

Thr

Lys

ASp

Ala

Glu

310

Ile

Gly

135

Ser

Thr

Leu

Ser

Hisg

215

Gly

Ile

Ser

Glu

Glu

285

Val

Gly

Asn

Arg

Leu

Thr

Mel

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Leu

Gly
Phe
Glu
Ala
185
val
Ser
Ala
Phe
Glu
265
His
Gly

Gly

Ala

Asp

Asp

Asn

170

Leu

Ala

Phe

Phe

Rla

250

Leu

His

Ser

Ser

Ala
330

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

315

Lys

368

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

val

val

Ser

300

Glu

Gln

Asn

Arg

Phe

Glu

Gln

205

Leu

Asp

Gln

Asp

Ile

285

Leu

val

Thr

Gln

Gln

Gln

1890

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Lys

Gly

Ile

Val

175

val

Arg

Glu

Ala

His

255

Ala

Gly

Ile

Thr

Lys

Glu

160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

Phe

Val
320

3

~

Ea)



<400> 414
tgcagcagcg
accgcaccdgce
aggaaaaacg
gacagcctea
caaatcgaag
caaagccatt
ggaagtatgg
tttgacaage
gatgcaggcyg
ategaacatt
gatgaaaaac
agttactccc
adaaccgtaa
<210> 415
«211s 258
<212s PRT
<«213>
<400> 41§

Cys Ser Ser

1

Ala Asp Ala

Ser Leu Met
35

gagggggcgyg
tegaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgecttaac
ttgcgaaacg
ttecegaagg
gaaaactgat
tgaaatcgee
accatgeegt
tecggtatett

acggcatacyg

tgttgcegee
dagacaaaggt
gctggoeggea
attgaagaac
gctcattacce
cgccettecag
ccagttcaga
€ggcagggcg
ctacaccata
agaactcaat
catcagcggt
tggcggaaaa

ccatategge

Neisseria meningitides

Gly Gly Gly Gly val

Leu Thr Ala Pro Leun

20

Leu Asp Gln Ser Val

40

Ala Ala Gln Gly Ala Glu Lys Thr

50

Thr Gly Lys
65

Gln Ile Glu

55

Leu Lys Asn Asp Lys

70

Val Asp Gly Gln Leu

gacatcggty
ttgragtctt
caaggtgcgg
gacaaggtca
ttggagaacg
accgagcaayg
atcggcgaca
acatatcgcg
gattteogeeg
gtcgacctag
tcegtecttt

gcccagygaag

cttgcegeca

Ala Ala Asp
10

Agp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu

369

cggggettge
tgatgetgga
aaaaaactta
gecgcttoga
gagagttcca
tacaagacte
tagegggega
ggacggegtt
ccaagcaggg
ccgekgecta
acaaccaage
ttgcecggeag

agcaataa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45
Gly Asp Ser

Phe Asp Phe

Glu Asn Gly

cgatgcacta
tcagtcegte
tggaaacggc
ctttatcegr
agtgtacaaa
ggagecattcg
acatacatct
cggttcagac
acagggcaaa
tatcaaaccy
cgagaaagge

cgcggaagtg

Gly Leu

Leu Gln

Lys Leu

Leu Asn

Ile Arg

B

Glu Phe

60
120
180
240
300
160
420
480
540
600
660
720

768



85 90

Gln val Tyr Lys Gln Ser His Ser Ala Leu Thr
100 165

Gln Val Gln Asp Ser Glu His Ser Gly Ser Met
115 120

Phe Arg Ile Gly Asp Ile Ala Gly Glu His Thr
130 135

Pro Glu Gly Gly Arg Ala Thr Tyr Arg Gly Thr
145 150 155

Asp Ala Gly Gly Lys Leu Ile Tyr Thr lle Asp
165 17¢

Gly His Gly Lys Ile Glu His Leu Lys Ser Pro
180 185

Leu Ala Ala Ala Tyr Ile Lys Pro Asp Glu Lys
195 200

Ser Gly Ser Val Leu Tyr Asn Gln Ala Glu Lys
210 - 215

Gly Ile Phe Gly Gly Lys Ala Gln Glu val Ala
225 230 235

Lys Thr Val Asn Gly Ile Arg His Ile Gly Leu

245 25¢
<210> 41§
<211> 774
<212> DNA

<213> Neisseria meningitides

<400> 416

tgcggatcca gcageggagy gggeggtgtt goccgccgaca
gcactaaccg caccgctega ccataaagac aaaggtttge
tccgtcagga aaaacgagaa actgaagctg goggcacaag

aacggcgaca goctcaatac gggcaaattyg aagaacgaca

370

95

Rla Leu Gln Thr Glu
110

Val Ala Lys Arg Gln
125

Ser Phe Asp Lys Leu
140

Ala Phe Gly Ser Asp
160

Phe Ala Ala Lys Gln
175 -

Glu Leu Asn Val Asp
1920

His His Ala val ile
205

Gly Ser Tyr Ser Leu
220

Gly Ser Ala Glu Val
240

Ala Ala Lys Gln
255

tcggtgeggg gcetbgecgat
agtctttgat gctggatcag
gtgcggaaaa aacttatgga

aggtcagceg cttegacttet

60
120
180

240

33F



atccgte
tacaaac
cattcgg
acatectt
tcagacg
ggcaaaa
aaaccgg
aaaggca
gaagtga
<210>
<211>
<212>
<213>

<400>

aaa
aaa
gaa
ttg
atg
tcg
atg
gtt
aaa
417

256
PRT

tegaagtgga
qaccattecge
gtatggttge
acaagcttcece
caggcggaaa
aacatttgaa
aaaaacacca
actcecectogg

ccgtaaacgg

cgggeagcete
cttaaccgec
gaaacgecag
cgaaggegygc
actgatctac
atcgecagaa
tgecgteate
tatctttggc

catacgeeat

Neisseria meningitides

417

Cys Gly Ser Ser Gly

1

Leu Ala

Gln Ser

Leu Ala

50

Azsn Thr

658

Arg Gln

Phe Gln

Glu Gln

Asp

Leu

35

Ala

Gly

Ile

Val

val
115

Ala

20

Met

Gln

Lys

Glu

Tyxr

100

Gln

5

Leu

Leu

Gly

Leu

val

85

Lys

Asp

attaccttgg
cttcagacceyg
ttcagaatcyg
agggcgacat
accatagatt
ctcaatgteg
ageggttcceg
ggaaaageccc

atcggecttyg

Gly Gly Gly Vval Ala Ala

Thr

Asp

Ala

Lys

70

Asp

Gln

Ser

Ala

Gln

Glu

55

Asn

Gly

Ser

Glu

Pro

Ser

4Q

Lys

Asp

Gln

His

His
120

10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys val Ser
75

Leu Ile Thr
20

Ser Ala Leu
108

Ser Gly Ser

7

agaacggaga
agcaagtaca
gcgacatagce
atcgegggac
tegecgeraa
acctageccge
tectttacaa
aggaagttgc

ccgcoccaagcoa

Asp Ile Gly

Lys Asp Lys
3a

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Leu Glu Asn

Thr Ala Leu
110

Met Val Ala
125

gttccaagtg
agactcggag
ggacgaacat
ggcgttcggt
gcagggacac
tgoctatate
ccaagccgag
cggcageogeg

ataa

Ala Gly
15 '

Gly Leu
Leu Lys
Ser Leu

Phe Ile

80
Gly Glu

Gln Thr.

Lys Arg

300

360

420

480

540

600

660

720

774

Y



Gln Phe Arg
130

Leu Pro Glu
145

Asp Asp Ala

Gln Gly His

Asp Leu Ala
195

" Ile Ser Gly
210

Leu Gly Ile
225

Val Lys Thr

<210> 418
<211> 768
<212> DNA
<213>
<400> 418
atgagcagceg
accgcaccgce
aggaaaaacyg
gacagcctca
caaatecgaaqg
caaagccatt
ggaagtatgg

tttgacaagc

Ile Gly Asp Ile Ala Gly Glu His

135

Gly Gly Arg Ala Thr Tyr Arg Gly
150

155

Gly Gly Lys Leu Ile Tyr Thr Ile

165

Gly Lys Ile Glu His

180

Ala Ala Tyr 1lle Lys

200

Ser Val Leu Tyr Asn

215

Phe Gly Gly Lys Ala
230

Val Asn Gly Ile Arg

245

9agggggcgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgecttaac
ttgcgaaacy

ttcecgaagg

Neisseria meningitides

tgttgeegec
agacaaaqgt
gctggeggea
attgaagaac
gcteattace
cgeecckteag

ccagttcaga

cggeagggceg

170

Leu Lys Ser

185

Pro Asp Glu

Gln Ala Glu

Gln Glu Vval

235

His Ile Gly

250

gacatcggrg
ttgcagtett
caaggtgcgg
gacaaggtca
ttggagaacg
accegagcaag
atcggcgaca

acatategeg

372

Thr Ser Phe
140

Thr Ala Phe

Asp Phe Ala

Pro Glu Leu
190

Lys His His
205

Lys Gly Serx
220

Ala Gly Ser

Leu Ala Ala

cggggettge
tgatgcetgga
aaaaaactta
geccgettega
gagagttcca
tacaagactce
tagcgggcga

ggacggegtt

Asp Lys

Gly Ser
160

Ala Lys
17s

Asn Val

Ala val

Tyr Ser ,

Ala Glu
240

Lys Gln
255

cgatgcacta
tcagtccgte
tggaaacgge
ctttatccgt
agtgtacaaa
ggagcattcg
acatacatct

cggttcagac

60

120

180

240

300

360

420

480



gatgcaggeg
atcgaacatt
gatgaaaaac
agttactecc
aaaaccgtaa
<210> 419
<211l> 255
<212s PRT
<213>
<400> 419

Met Ser Ser

1

Ala Asp Ala

Ser Leu Met
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Val Tyr

Gln val Gln
ils

Phe Arg Ile
130

Pro Glu Gly
145

gaaaactgat
tgaaategec
accatgccgt
tcggtatctt

acggcatacg

Gly Gly Gl
5

Leu Thr Al
20

Leu Asp Gl

ctacaccata
agaactcaat
catcagecggt

tggeggaaaa

ccatatcgge

Keisseria meningitides

y Gly val

a Pro Leu

n Ser Val
40

Gly Ala Glu Lys Thr

Leu Lys As
70

5%

n Asp Lys

Val Asp Gly Gln Leu

B85

Lys Gln Se
100

Asp Ser Gl

Gly Asp Il

Gly Arg Al
15

r His Ser

u His Ser
. 120

gatttegeoeg
gtcgacetag
teccgtecttt

gcccaggaag

cttgcecgeca

Ala Ala Asp

10

Asp His Lys

25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg

75

Ile Thr Leu

90

Ala Leu Thr
105

Gly Ser Met

e Ala Gly Glu His Thr

135

a Thr Tyr Arg Gly Thr

0

155

373

ccaagcaggg

ccgetgecta
acaaccaage.

ttgceggecag

agcaataa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser

Phe Asp Phe

Glu Asn Gly

Ala Leu Gln
110

Val Ala Lys
125

Ser Phe Asp
140

Ala Phe Gly

acacggcaaa

tatcaaaccg
cgagaaagge

cgcggaagtyg

Gly Leu
15

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe

95

Thr Glu

Arg Gln

Lys Leu

Ser Asp
160

540

600

660

720

768

T
220



Asp Ala Gly

Gly His Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr Val

<210> 420
<211> 1322
<212> DNA
<213
<400> 420
‘cecktecget
caaaatgceg
cattgatgcg
gcgtatgact
tgccctgatt
ggggcttgcee
gacgecrggat
aaaaacttat
cegtttegac
agagttccaa
acaagattcg
agcgggegaa

gacggegtte

Gly Lys Leu Ile Tyr

165

Lys Ile Glu His Leu

180

Ala Tyr Ile Lys Pro

200

Val Leu Tyr Asn Gln

215

Gly Gly Lys Ala Gln
230

Asn Gly Ile Arg His

245

atgccaaggy
tokgaacege
gtatgcaaaa
aggagtaaac
ctgaccgecct
gatgcactaa
cagtccgtca
ggaaacggtg
tttatccgce
gtatacaaac
gagcatteeg

catacatctt

ggttcagacyg

Neigseria meningitides

cgaattgaac
cgttecggacyg
aaagatacca
ctgtgaatcg
gcageagtag
ccgcaccget
ggaaaaacga
acagcctcaa
aaatcgaagt
aaagccattce
ggaagatggt
ttgacaagct

atgceceggegg

Thr Ile Asp
170

Lys Ser Pro
185

Asp Glu Lys

Ala Glu Lys

Glu Val Ala
235

Ile. Gly Leu
250

caaatcgtca
acatttgatt
taaccaaaat
aactgcckete
agggggtggt
cgaccataaa
gaaactgaag
tacgggcaaa
ggacgggceag
cgecttaace
tgcgaaacge
tcccgaagge

aaaactgacc

374

Phe Ala Ala

Glu Leu Asn
190

His His Ala
205

Gly Ser Tyr
220

Gly Ser Ala

Ala Ala Lys

aataacaggt
tctgettett
gtttatatat
tgetgecttt
gtcgececgecyg
gacaaaggtt
ctggecggeac
ttgaagaacyg
ctcattacct
gcocctttcaga
cagttcagaa
ggcagggcga

tacaccatag

Lyse Gln
175

Val Asp

val Ile

Ser Leu

Glu Val
240

Gln
255

tgcectgtaaa
tgacctgect
tatctatctet
ctctgaccac
acatcggtgc
tgcagtetrct
aaggtgegga
acaaggtcag
tggagagtgg
ccgageaaat

tcggegacat

catatcgegg

atttcgcegce

60

120

180

240

300

360

420

480

540

600

660

720

780

33|



caagcaggga aacggcaaaa tcgaacattt
cgecgeccgat atcaagecgg atggaaaacg
caaccaagec gagaaaagca gttactccct
tgceggcaqge geggaagtga aaaccegtaaa
gcaataacca ttgtgaaaat gccgtccgaa
gtattgcacc gtccgacgge atgcccaagg
atataatgce gtetgaacca acgagagaat
ctggccgtecg ataccggtac ttcoccoegbttg
cgtctgttec atcaggaagt cggcagecge
gg
«210> 421
«211> 332
<212> PRT
<213> Neisseria meningitides
<400> 421
Thr Lys Ser Ser Asn Asn Arg Leu
1 5
Pro Pro Phe Gly Arg His Leu Ile
20
Asp Ala Val Cys Lys Lys Arg Tyr
35 40
Ser Ile Leu Arg Met Thr Arg Ser
50 55
Cys Cys Leu Ser Leu Thr Thr Ala
65 70
Gly Gly Gly Gly Vval Ala Ala Asp
85
Leu Thr Ala Pro Leu Asp His Lys
100
Leu Asp Gln Ser val Arg Lys Asn

gaaatcgcca
ccatgcegte
cggtaccttt
cggcatacgc
cacgataatt
ggggaaatec
gccatgcaag
tcgetcgege

cagtccgaac

gaactcaatg
atcageoggtt
ggcggaaaag
catatcggec
taccgttegy
ctatttteay
ctgattttaa
tgcgtgeega

tgattctgee

tegaccetgge
ccgtecttta
cccaggaagt
ttgcegecaa
acggcatttt
gecaacocgcot
ccgtcocgte
cggcgaaacc

ggaaatcaag

Pro

Phe
25

His

Lys

Leu

Ile

Asp
105

Glu

Val
10

Ala

Asn

Pro

Ile

Gly

90

Lys

Lys

Asn

Ser

Gln

val

Leu

75

Ala

Gly

Leu

375

Lys

Leu

Asn

Asn
60

Thr

Gly

Leu

Lys

Met

Thr

val

45

Arg

Ala

Leu

Gln

Leu

Pro

Cys
30

Tyx

Thr

Cys

Ala

Ser

110

Ala

Ser

15

Leu

Ile

Ala

Ser

Asp

Leu

Ala

Glu

Ile

Leu

Phe

Ser

8o

Ala

Thr

Gln

840

900

960

1020

1080

1140

1200

1260

1320

1322

33



Gly

Leu

145

Val

Lys

Asp

Gly

Gly

225

Gly

Lys

Ala

Val

Gly

305

Asn

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Arg

Lys

Ile

Asp

Leu

2590

Gly

Gly

«210>»
2211s

115

Glu

Asn

Gly

Ser

Glu

155

Ile

Ala

Leu

Glu

Ile

275

Tyr

Lys

Ile

422
1328

Lys Thr

ASp Lys

Gln Leu
165

His Ser
180

His Ser

Ala Gly

Thr Tyr

Thr Tyr

245

His Leu
260

Lys Pro

Asn Gln

Ala Gln

Arg His
325

Tyr

val

150

Ile

Ala

Gly

Glu

Arg

230

Thr

Lya

Asp

Ala

Glu

310

Ile

Gly

135

Ser

Thr

Leu

Lys

Hig

215

Gly

Ile

Ser

Gly

Glu

295

Val

Gly

120

Agn

Arg

Leu

Thr

Met

200

Thr

Thr

Asp

Pro

Lys

280

Lys

Ala

Leu

Gly

Phe

Glu

Ala

185

Val

Ser

Ala

Phe

Glu

265

Arg

Ser

Gly

Ala

Asp

Asp

Ser

170

Phe

Ala

Phe

Phe

Ala

250

Leu

His

Ser

Ser

Ala
330

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

235

Ala

Asn

Ala

Tyr

Ala

31s

Lys

376

Leu

140

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

Val

Val

Ser

300

Glu

Gln

125

Azn

Arg

Fhe

Glu

Gln

205

Leu

Asp

Gln

Asp

Ile

285

Leu

Val

Thr

Gln

Gln

Gin

190

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Lys

Gly

Ile

val

175

Ile

Arg

Glu

Ala

Asn

255

Ala

Gly

Ile

Thr

Lys

Glu
160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

Phe

Val
320

393



<212> DNA
<213>

<400> 422
ccettoogtt
caaaatgccg
cattgatgcg
gegbatgact
tgcectgatt
cggtgegggy
gtctttgacy
tgeggaaaaa
ggtcageccegt
gagtggagag
gecaaatacaa
cgacatagcg
tegegggacg
cgcegccaag
Vcctggccgcc
cctttacaac
ggaagttgcce
cgecaagcaa
cattttgtat
accgetatat
ceegtectygy
gaaacccgte
atcaagqqg
<210> 423
<211> 333

<212> PRT
<213>

atgccaaggg

tctgaaccge
gtatgcaaaa
aggagtaaac
ctgaccgect
cttgregatyg
ctggatcagt
acttatggaa
ttcgacttta
tfccaagtat
gatteggage
ggcgaacata
gegtbegytt
cagggaaacyg
gccgatatca
caagccgaga
ggcagegegg
taaccattgt
tgcacegtoo
aatgcegtet
cegtegatac

tgttccatca

Neisseria meningitides

cgaattgaac
cgttcggacg
aaagatacca
ctgtgaateg
geggatccag
cactaaccgc
ccgtcaggaa
acggtéacag
tccgecaaat
acaaacaaag
artccgggaa
catettttga
cagacgatgce
gcaaaatcga
agccggatgg
aaageagtta
aagtgaaaac
gaaaatgccg
gacggcatge
gaaccaacga
cggtacttce

ggaagtogge

Neisseria meningitides

caaatcgtcea
acatttgatt
taaccaaaat
aactgectte
cagtggaggg
accgctegac
aaacgagaaa
cctcaatacy
cgaagtggac
ccattcegece
gatggttgeg
caagcttoec
cggeggaaaa
acatttgaaa
aaaacgceat
ctoecteggt
cgtaaacggce
teecgaacacg
¢caaggggag
gagaatgcca
cgtitgtege

ageegcocagt

7

aataacaggt
tttgettett
gtttatatat
tgctgeckete
ggtggtatcg
cataaagaca
ctgaagectgg
ggcaaattga
gggcagctca
ttaacegect
aaacgccagt
gaaggcggca
ctgacctaca
tcgccagaac
geegtcatca
atctttggeg
atacgccata
ataatttacc
aaatecctat
Lgcaagctga
tecgegetgeg

ccgaactgat

tgectgtaaa
tgacctgect
tatctattet
ctctgaccac
ccgecgacat
éaggtttgca
c€ggcacaagg
agaacgacaa
ttaccttgga
ttcagaccga
tcagaatcgg
gggcgacata
ccatagattt
tecaatgtcga
geggttoogt
gaaaagccca
tcggecttge
gtteggacgg
tttcaggceca

ttttaaccgt

tgccgacgge

tctgccggaa

60

i20

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1328

3 9Y



<100>

423

Thr Lys Ser

i

Pro

Asp

Ser

Cys

65

Ser

Ala

Thr

Gln

Lys

145

Glu

Gln

Ile

Pro

Ala

Ile
50

Cys

Gly

Leu

Leu

Gly

130

Leu

val

Lys

Asp

Gly
210

Phe
val
a5

Leu

Leu

Gly

Thr

Asp

115

Ala

Lys

Asp

Gln

Ser

195

Asp

Ser

Gly
20

Cys

Arg

Ser

Gly

Ala

100

Gln

Glu

Asn

Gly

Ser

180

Glu

Ile

Asn

Arg

Lys

Met

Leu

Gly

85

Pro

Ser

Lys

Asp

Gln

165

His

His

Ala

Asn

His

Lys

Thr

Thr

70

Val

Leu

Val

Thr

Lys

150

Leu

Ser

Ser

Gly

Arg

Leu

Arg

Arg
55

Thr

Ala

Asp

Arg

Tyr

135

Val

Ile

Ala

Gly

Glu
215

Leu

Ile

Tyr

40

Ser

Ala

Ala

His

Lys

120

Gly

Ser

Thr

Leu

Lys

200

His

Pro

Phe

25

His

Lys

Leu

Asp

Lys

108

Asn

Asn

Arg

Leu

Thr

185

Met

Thr

Val

10

Ala

Asn

Pro

Ile

Ile

30

Asp

Glu

Gly

Phe

Glu

170

Ala

val

Ser

Asn

Ser

Gln

val

Leu

75

Gly

Lys

Lys

Asp

Asp

155

Ser

Phe

Ala

Phe

378

Lys

Leu

Agn

Asn
60

Thr

Ala

Gly

Leu

Ser

140

Phe

Gly

Gln

Lys

Asp
220

Met

Thr

val

45

Arqg

Ala

Gly

Leu

Lys

125

Leu

Ile

Glu

Thr

Axrg

205

Lys

Pro

Cys

ao

Tyr

Thr

Leu

Gln

110

Leu

Asn

Arg

Phe

Glu

190

Gln

Leu

Ser

15

Leu

Ile

Ala

Gly

Ala

a5

Ser

Ala

Thr

Gln

Gln

175

Gln

Phe

Pro

Glu

Ile

Leu

Phe

Ser

20

Asp

Leu

Ala

Gly

Ile

160

vVal

Ile

Arg

Glu

288



Gly Gly Arg
225

Gly Gly Lys

Gly Lys Ile

Ala Ala Asp
275

Ser Vval Leu
290

Phe Gly Gly
308

Val Asn Gly

<210> 424

<211> 1322
<212> DNA

<213
<400> 424
cccttecgtt
caaaatgccg
cattgatgcg
gcgtatgact
tgcectgatt
ggggcttgcec
gacgctggat
aaaaacttat
ccgtricgac

agagttccaa

acaagattcg

Ala Thr Tyr Arg Gly
230

Leu Thr Tyr Thr Ile

245

260

Glu His Leu Lys Ser

Ile Lys Pro Asp Gly

280

Tyr Asn Gln Ala Glu

235

Thr Ala Phe
235

Asp Phe Ala
250

Pro Glu Leu
265

Lys Arg His

Lys Ser Ser

Lys Ala Gln Glu Val Ala Gly Ser
’ 310

Ile Arg His Ile Gly

325

atgccaaggg
tctgaacege
gtatgcaaaa
aggagtaaac
ctgaceacecea
gatgcactaa
cagtecegtea
ggaaacggtg
tttatccgeco
gtatacaaac

gagcatteccg

Neieseria meningitides

cgaattgaac
cgttoggacg
aaagatacca
ctgtgaatcg
tgagcagtgg
ccgoaccgcet
ggaaaaacga
acagccteaa
aaatcgaagt
aaagccattc

ggaagatggt

315

Leu Ala Ala
330

caaatcgtea
acattrtgatt
taaccaaaat
aactgcctte
agggggtggt
cgaccataaa
gaaactgaag
tacgggcaaa
ggacgggcag
cgccttaacc

tgcgaaacgce

379

Gly Ser Agp

Ala Lys Gln

Asn Val Asé
270

Ala Vval Ile
285

Tyr Ser Leu
300

Ala Glu val

Lys Gln

aataacaggt
cttgettete
gtttatatat
tgetgectit
gtegeegecg
gacaaaggtt
ctggeggeac
ttgaagaacg
ctcattacct
gcctttcaga

cagttcagaa

Asp Ala
240

Gly Asn
255

Leu Ala

Ser Gly

Gly Ile

Lys Thr
320

tgcctygtaaa
tgacctgect
tatctattet
ctetgaceac
acateggtgc
tgcagtcttt
aaggtgcgga
acaaggtcag
tggagagtgg
ccgagceaaat

teggegacat

60

120

180

240

300

360

420

480

540

600

660

E



agegggegaa
gacggegttce
caagraggga
cgcegeegat
caaccaagcc
tgcocggeage
gcaataacca
gtattgcacc
atataatgcc
ctggeegieg

cgtetgttce

g9

<210> 425
«211s 332
<212> PRT
<213

<400> 425

1

Pro Pro Phe

Asp Ala Val

35

catacatett
ggttcagacg
aacggcaaaa
atcaageegy
gagaaaagca
gcggaagtga
ttgtgaaaat
gtecegacggce
gtctgaacca
ataceggtac

atcaggaagt

ttgacaaget
atgceggegg
tcgaacattt
atggaaaacg
gttactcect
azaccgtaaa
gccgteocgaa
atgcccaagg
acgagagaat
tteceegtitg

cggeagecge

Neisseria meningitides

Thr Lys Ser Ser Asn Asn Arg Leu

Gly Arg His Leu Ile

20

Cys Lys Lys Arg Tyr

Ser Ile Leu Arg Met Thr Arg Ser

50

55

Cys Cys Leu Ser Leu Thr Thr Ala

65

70

Gly Gly Gly Gly Vval Ala ala Asp

a5

Leu Thr Ala Pro Leu Asp His Lys

1900

tccecgaagge
aaaactgacc
gaaatcgcca
ccatgecgte
cggtatcttk
cggcatacge
cacgataatt
ggggaaatcc
gccatgcaag
tocgetegege

cagtccgaac

Pro Val Asn
10

Phe Ala Ser
25

His Asn Gln

Lys Pro Val

Leu Ile Leu
75

Ile Gly Ala
90

Asp Lys Gly
105

380

ggcagggega
tacaccatag
gaactcaatg
atcageggtt
ggcragaaaag
catatcggee
taccgttegg
ctatttteag
ctgattttaa
tgegtgecga

tgattctgec

Lys Met Pro

Leu Thr Cys

30

catategeqg
atttcgecge
tcgacctgge
ccgtecttta
cccaggaagt
ttgeeogecaa
acggeatett
éccaaccgct
cegtecegtce
cggcgaaace

ggaaatcaag

Ser Glu
15

Leu Ile

Asn Val Tyr Ile Leu

45

Asn Arg Thr Ala Phe

60

Thr Ala Met

Gly Leu Ala

Ser Ser
80

Asp Ala

Leu Gln Ser Leu Thr

110

720

780

840

200

560

1020

1080

1140

1200

1260

1320

1322

3y



Gly

Leu

145

Val

Lys

Asp

Gly

Gly

225

Gly

Lys

Ala

Val

Gly

345

Asn

Asp

Ala

130

Lys

Asp

Gln

Ser

Asp

210

Arg

Lys

Ile

Asp

Leu

290

Gly

Gly

Gln

1i5

Glu

Asn

Gly

Ser

Glu |

195

Ile

Ala

Leu

Glu

Ile

275

Tyr

Lys

Ile

Ser

Lys

Asp

Gln

His

Val

Thr

Lys

Leu

165

Ser

180 -

His

Ala

Thr

Thr

His

260

Lys

Asn

Ala

Arg

Ser

Gly

Tyr

Tyr

245

Leu

Pro

Gln

Gln

His
325

Arg

Tyr

val

i50

Ile

Ala

Gly

Glu

Arg

230

Thr

Lys

Asp

Ala

Glu

310

Ile

Lyse

Gly

135

Ser

Thr

Leu

Lys

His

215

Gly

Ile

Ser

Gly

Glu

295

val

Gly

Asn
120
Asn
Arg
Leu
Thr
Met
200
Thr
Thr
Asp
Pro
Lys
280
Lys

Ala

Leu

Glu

Gly

Phe

Glu

Ala

185

Val

Ser

Ala

Phe

Glu

265

Arg

Ser

Gly

Ala

Lysa

Asp

Asp

Ser

170

Phe

Ala

Phe

Phe

Ala

250

Leu

Hisg

Ser

Ser

Ala
330

Leu

Ser

Phe

155

Gly

Gln

Lys

Asp

Gly

215

Ala

hgn

Ala

Tyr

Ala

31s

Lys

381

Lys

Leu

1490

Ile

Glu

Thr

Arg

Lys

220

Ser

Lys

Val

Val

Ser

300

Glu

Gln

Leu

125

Asn

Arg

Phe

Glu

Gln

208

Leu

Asp

Gln

Asp

Ile

285

Leu

val

Ala

Thr

Gln

Gln

Gln

190

Phe

Pro

Asp

Gly

Leu

270

Ser

Gly

Lye

Ala

Gly

Ile

Val

175

Ile

Arg

Glu

Ala

Asn

255

Ala

Gly

Ile

Thr

Gln

Lys

Glu
160

Tyr

Gln

Ile

Gly

Gly

240

Gly

Ala

Ser

Phe

Val
320

393



<210> 426
<211l> 768
«212» DNA
<213>
<400=> 426
tgcagcagty
accgcacege
aggaaaaacg
gacagcctca
caaatcgaag
caaagccatt
gggaagatgg
tttgacaage
gatgceggeg
atcgaacatt
gatggaaaac
agttactcce
aaaaccgtaa
<210> 427
<211> 255
<212> PRT

<213

<400> 427

Cya Ser Ser Gly Gly Gly

1

Ala Asp Ala Leu Thr Ala

Ser Leu Thr Leu Asp Gln

as

Ala Ala Gln Gly Ala Glu

50

9agggggtgg

tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea
ccgecttaac
ttgcgaaacg
tctceccgaagg
gaaaactgac
tgaaatcgceco
gccatgcogt
tcggtatctt

acggcatacg

5

20

Neisseria meningitides

tgtcgeccogee
agacaaaggt
gctggcggea
attgaagaac
gctecattacce.
cgectttcag
ccagttcaga
cggcagggcyg
ctacaccata
agaactcaat
catcagcggt
tggcggaaaa

ccatatcgge

Neisseria meningitides

gacateggtg
ttygcagtctt
caaggtgeyy
gacaaggtca
ttggagagtyg
accgagcaaa
atcggecgaca
acatatcgeg
gatttcgceg
gtcgacctgg
tcecgtecttt

gcccaggaag

cttgecgeea

Gly Val Ala Ala Asp

10

Pro Leu Asp His Lys

25

40

55

Ser Val Arg Lys Asn

Lys Thr Tyr Gly Asn

382

¢ggggcttge
tgacgctgga
aaaaaactta
gcegtttega
gagagttcca
tacaagatte
tagcgggega
ggacggcgtt
ccaagcaggy
cegeogecga
acaaccaagc
ttgeeggcag

agcaataa

cgatgecacta
tcagtccgtce
tggaaacggt
ctttatccge
agtatacaaa
ggagcattcc
acatacatct
cggttcagac
aaacggcaaa
tatcaageeg
cgagaaaagc

cgcggaagtg

Ile Gly Ala Gly Leu

15

Asp Lys Gly Leu Gln

30

Glu Lys Leu Lys Leu

45

Gly Asp Ser Leu Asn

60

60

120

180

240

300

360

420

480

540

600

660

720

768

389



Thr Gly
65

Gln Ile

Gln Vval

Gln Ile

Phe Arg
130

Pro Glu
145

Asp Ala

Gly Asn

Leu Ala

Ser Gly
210

Gly Ile
225

Lys Thr

<210>
<211>
<212>
<213>

<400>

tgcggatcca gcagtggagg gggtggtgte gocgocgaca tcggtgeggg gcettgecgat

Lys

Glu

Tyr

Gln

115

Ile

Gly

Gly

Gly

Ala

195

Ser

Phe

val

428
774
DNA

428

Leu

val

Lys

100

Asp

Gly

Gly

Gly

Lys

180

Ala

Val

Gly

Asn

Lys

Asp

BS

Gln

Ser

Asp

Arg

Lys

165

Ile

Asp

Leu

Gly

Gly
245

Asn

70

Gly

Ser

Glu

Ile

Ala

150

Leu

Glu

Ile

Tyr

Lys

230

Ile

ASp

Gln

His

His

Ala

135

Thr

Thr

His

Lys

Asn

215

Ala

Arg

Lys

Leu

Ser

Ser

120

Gly

Tyr

Tyr

Leu

Pro

200

Gln

Gln

His

Neisgeria meningitides

Val

Ile

ARla

105

Gly

Glu

Arg

Thr

Lys

185

Asp

Ala

Glu

Ile

Ser

Thr

a0

Leu

Lys

His

Gly

Ile

170

Ser

Gly

Glu

val

Gly
250

Arg

75

Leu

Thr

Met

Thr

Thr

155

Asp

Pro

Lys

Lys

Ala

235

Leu

383

Phe

Glu

Ala

Val

Ser
140

‘Ala

Phe

Glu

Arg

Ser

220

Gly

Ala

Asp

Ser

Phe

Ala

125

Phe

Phe

Ala

Leu

Hisg

205

Ser

Ser

Ala

Phe

Gly

Gln

110

Lys

Asp

Gly

Ala

Asn

1380

Ala

Tyr

Ala

Lys

Ile

Glu

95

Thr

Arg

Lys

Ser

Lys

175

val

Val

Ser

Glu

Gln
255

Arg

RO

Phe

Glu

Gln

Leu

Asp

160

Gln

Asp

Ile

Leu

val
240



gcactaaccy
tcegtcagga
aacggtgaca
atcegeraaa
tacaaacaaa
cattccggga
acatecttteg
tcagacgatyg
ggcaaaatceyg
aagccggatg
aaaagcagtt
gaagtgaaaa
<210> 429
<211l> 256
<212» PRT
<213>
<400> 429

Cys Gly Ser

1

Leu Ala Asp

Gln Ser Leu
a5

Leu Ala Ala
50

Asn Thr Gly
65

Arg Gln Ile

caccgctega
aaaacgagaa
gectcaatac
tcgaagtygga
gccattcecge
agatggtrge
acaagcttcc
ccggoggaaa
aacatttgaa
gaaaacgcca
actcecetegg

ccgtaaacag

¢cataaagac
actgaagctg
gggcaaattg
cgggcagctce
cttaaccgcce
gaaacgccag
cgaaggcggc
actgacctac
atcgccagaa
tgccgtcatc
tatctttgge

catacgccat

Neisseria meningitides

Ser Gly Gly Gly Gly

Ala Leu Thr Ala Pro

20

Thr Leu Asp Gln Ser

40

Gln Gly Ala Glu Lys

55

Lys Leu Lys Asn Asp

70

Glu val Asp Gly Gln

85

aaaggtttge
gcggcacaag
aagaacgaca
attaccttgy
tttcagacceg
ttecagaateg
agggcgacat
accatagatt
ctcaacgtceg
agcggttceyg
ggaaaagccce

ateggecttg

Val Ala Ala
1a

Leu Asp His
25

val Arg Lys

Thr Tyr Gly

Lys Val Ser

75

Leu Ile Thr
90

384

agtctttgac
gtgcggaaaa
aggtcageccy
agagtggaga
agcaaataca
gcgacatage
atcgcgggac
tcgecgecaa
acctggcege

tecctttacaa

aggaagttgc

ccgccaagea

gctggatecag
aacttatgga
tttegacttt
gttocaagta
agatteggag
gggegaacat
ggcgttceggt
gcagggaaac
cgecgatate
ccaagccogag
cggcagcgeyg

ataa

Asp Ile Gly Ala Gly

Lys Asp Lys

30

Asn Glu Lys

45

Asn Gly Asp

60

Arg Phe Asp

Leu Glu Ser

15

Gly Leu

Leu Lys

Ser Leu

Phe Ile

80

Gly Glu
95

120

180

240

300

3160

420

480

540

600

660

720

774



Phe Gln Val

Glu Gln Ile
115

Gln Phe Arg
130

Leu Pro Glu
145

ASp Asp Ala

Gln Gly Asn

Asp Leu Ala
195

Ile Ser Gly
210

Leu Gly Ile
225

val Lys Thr

<210> 430
«211> 768
«212> DNA
<213>
<400> 430
atgagcagtg
accgecacege
aggaaaaacg

gacagceotca

caaatcgaag

Tyr Lys Gln Ser His

100

Gln Asp Ser Glu His

120

Ile Gly Asp Ile Ala

135

Gly Gly Arg Ala Thr
150

Gly Gly Lys Leu Thr

165

Gly Lys Ile Glu His

180

Ala Ala Asp Ile Lys

200

Ser Val Leu Tyr Asn

215

Phe Gly Gly Lys Ala
230

Val Asn Gly Ile Arg

245

9agggggatag
tcgaccataa
agaaactgaa

atacgggcaa

tggacgggea

Neisseria meningitides

tgtcgcegec
agacaaaggt
gctggeggea
attgaagaac

gctcattace

Ser Ala Leu
105

Ser Gly Lys

Gly Glu His

Tyr Arg Gly
155

Tyr Thr Ile
170

Leu Lys Ser
185

Pro -Asp Gly

Gln Ala Glu

Gln Glu val
238

His Ile Gly
250

gacatcggtg
ttgcagtcet
caaggtgcegg
gacaaggtca

ttggagagtg

385

Thr Ala Phe
110

Met Val Ala
125

Thr Ser Phe

" 140

Thr Ala Phe

Asp Phe Ala

Pro Glu Leu
190

Lys Arg His
205

Lys Ser Ser
220

Ala Gly Ser

Leu Ala Ala

cggggcttge
tgacgctgga
aaaaaactta
gecegtibtega

gagagttcca

Gln Thr

Lys Arg

Asp Lys

Gly Ser
160

Ala Lys
175

Asn Val

Ala val

Tyr Ser

Ala Glu
240

Lys Gln
255

cgatgcacta
Lcagtccgtce
tggaaacggt
ctttatccge

agtatacaaa

60

120

180

240

300

29



caaagccatt
gggaagatgg
tttgacaagce
gatgccggeg
atcgaacatt
gatggaaaac
agttactccc
aaaaccgtaa
<210> 431
«211> 255
<212> PRT
<213>
<400> 431

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu
Gln val Tyr
Gln Ile Gln

115

Phe Arg Ile

ccgectraac
ttgcgaaacg
ttcccgaagg
gaaaactgac
tgaaatcgec
gccatgeegt
ccggtatctt

acggcatacg

Gly Gly Gl

Leu Thr Al
20

Leu Asp Gl

Gly Ala Gl

Leu Lys As
70

val Asp Gl
B85 .

Lys Gln Se
100

Asp Ser Gl

Gly Asp Il

cgcctttcag
ccagttcaga
€ggcagggceg
Ctacaccata
agaactcaat
catcagcggt

tggcggaaaa

ccatatcgge

Neisseria meningitides

y Gly val

a Pro Leu

n Ser Val
40

u Lya Thr
55

n Asp Lys

¥y Gln Leu

r His Ser

u His Ser
120

e Ala Gly

accgagcaaa
atcggcgaca
acatategeg
gatttecgeccg
gtcgacctgg
tecgtectrt
geccaggaag

cttgecegeca

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
90

Ala Leu Thr
105

Gly Lys Met

Glu His Thr

386

tacaagattc
tagcgggoga
ggacggegtt
ccaagcaggg
cegeegeega
acaaccaagc
ttgcecggecag

agcaataa

Ile Gly Ala

Asp Lys Gly
30

Glu Lys Leu
45

Gly Asp Ser
60

Phe Asp Phe

Glu Ser Gly

Ala Phe Gln
110

val Ala Lys
125

Ser Phe Asp

ggagcattec
acatacatct
cggttcagac
aaacggcaaa
tatcaagccyg
cgagaaaagce

cgcggaagey

Gly Leu

Leu Gln

Lys Leu

Leu Asn

Ile Arg

80

Glu Phe

25

Thr Glu

Arg Gin

Lys Leu

360

420

480

540

600

660

720

768

393



130

Pro Glu Gly
145

Asp Ala Gly

Gly'Asn Gly

Leu Ala Ala
195

Ser Gly Ser
210

Gly Ile Phe
225

Lys Thr Val

<210» 432

<211> 1301
<212> DNA

<213>
<400> 432
ccgttatacce
tgccgtetga
atgcagtatg
tgactaggag
tgattctgac
ttgececgatge
tggatcagtc
cttatggaaa

tcgactttat

tccaaatata

135

Gly Arg Ala Thr Tyr
150

Gly Lys Leu Thr Tyr

165

Lys Ile Glu His Leu

180

Ala Asp Ile Lys Pro

200

Val Leu Tyr Asn Gln

215

Gly Gly Lys Ala Gln
230

Asn Gly Ile Arg His

245

aagggcgaat
accgttgttc
caaaaaaaga
caaacctgtg
cgcctgeage
actaaccgca
cgtcaggaaa
cggcgacage
ccgtcaaatce

caaacaggac

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacc
aaccgaactg
agcggaggeg
ccgectogace
aacgagaaac
ctcaatacgg
gaagtggacg

cactcocgeeg

Arg Gly Thr
155

Thr Ile Asp
170

Lys Ser Pro
185

Asp Gly Lys

Ala Glu Lys

Glu val Ala
235

Ile Gly Leu
250

cgtcaaataa
tgatrtttge
aaaatgttta
ccttctgctg
gecggtgtege
ataaagacaa
tgaagctgge
gcaaattgaa
ggcagctceat

tcgttgeeet

387

140

Ala Phe Gly Ser Asp

Phe Ala Ala

160

Lys Gln
175

Glu Leu Asn Val Asp

199

Arg His Ala val Ile

205

Ser Ser Tyr Ser Leu

220

Gly Ser Ala

Ala Ala Lys

caggttgett
ttetbttgace
tatattatct
cctttoeety
cgccgacate
aagtttgecag
ggcacaaggt
gaacgacaag
taccttggag

acagattgaa

Glu val
240

Gln
255

gtaaacaaaa
tgcctcattg
attctgcgta
accgecgeee
ggcegeggygge
tctbttgacge
gcggaaaaaa
gtcagceget
agcggagagt

aaaatcaaca

&0

120

180

240

300

360

420

480

540

600

3‘?7[



acceccegacaa
gagaacatac
tcagctcocga
gacacggcaa
aactcaaagce
aagaaaaagg
cggcaaccgt
atttgaaaaa
ccgeectagg
ccaacgagaa

gtacttccca

aggccggcag

<210> 433
<211> 331
<212» PRT
<213>
<400> 433

Thr Lys Ser
1

Pro Leu Phe

Asp Ala Val
35

Ser Ile Leu
50
Cys Cys Leu

63

Gly Gly Gly

Leu Thr Ala

aatcgacagc
cgcctteaac
cgatgctgge
aatcgaacac
agatgaaaaa
cacttaccac
gaagataggg
tgeegteoega
atacgacggce
ccataccatg
tttgtogete

ccgecaatog

ctgatéaacc
caactgcctg
ggaaaactga
ctgaaaacac
tcacacgecyg
ctecgeecttt
gaaaaggttc
acacgataat
acggcaggea
caagctgatt
gcgctgegeg

gaactgattc

Neisseria meningitides

aacgctectt
acggcaaage
cctataccat
ccgagcaaaa
tecattttggg
tcggcgaceg
acgaaatbecgg
ttaccgtteg
agceggttee
ttaacegtcee
ccgacggega

tgccggaaat

Ser Asn Asn Arg Leu Leu Val Asn

Gly Arg His Leu Ile

20

Cys Lys Lys Arg Tyr

40

Arg Met Thr Arg Ser

55

Ser Leu Thr Ala Ala

70

Gly Vval Ala Ala Asp

8s

10

Phe Ala Ser
25

His Asn Gln

Lys Pro Val

Leu Ile Leu
75

Ile Gly Ala
90

Pro Leu Asp His Lys Asp Lys Ser

388

ccttgteoage
cgagtatcac
agatttegee
tgtcgagett
cgacacgegc
¢gcccaagaa
catcgecgge
gacggecattt
actatataat
cgtecectegec
aacccacctg

c

Lya Met Pro

Leu Thr Cys
30

Asn Val Tyr
48

Asn Arg Thr
60

Thr Ala Cys

Gly Leu Ala

Leu Gln Ser

ggtttgggeg
ggcaaageat
gccaaacagg
gecegecgeog
tacggcageg
atecgeegget
aaacagtagc
ttgegecata
geccgictgaa
gtcgataceg

ttccatcaag

Ser Glu
15

Leu Ile

Ile Leu

Ala Phe

Ser Ser
BO

Asp Ala
8s

Leu Thr

660

720

780

840

900

260

102¢

iaso0

1140

1200

1260

1301

39Y



Leu

Gly

Leu

145

Val

Lys

Asn

Ser

Lys

225

Lys

Ile

Glu

Arg

Asp

305

Lys

Asp

Ala

130

Lys

Asp

Gln

Pro

Gly

210

Ala

Leu

Glu

Leu

Tyr

290

Arg

Val

Gln

115

Glu

Asn

Gly

Asp

Asp

195

Leu

Glu

Thr

His

Lys

275

Gly

Ala

His

100

Ser

Lys

Asp

Gln

His

180

Lys

Gly

Tyr

Tyr

Leu

260

Ala

Ser

Gln

Glu

Val

Thr

Lys

Leu

165

Ser

Ile

Gly

Hig

Thr

245

Lys

Asp

Glu

Glu

Ile
325

Arg
Tyr
Val
i50
Ile
Ala
Asp
Glu
Gly
230
Ile
Thr
Glu
Glu
Ile

310

Gly

Lys

Gly

135

Ser

Thr

val

Ser

His

215

Lys

Asp

Pro

Lys

Lys

295

Ala

Ile

Asgn

120

Asn

Arg

Leu

val

Leu

200

Thr

Ala

Phe

Glu

Ser

280

Gly

Gly

Ala

105

Glu

Gly

Phe

Glu

Ala

185

Ile

Ala

Phe

Ala

Gln

265

His

Thr

Ser

Gly

Lys

Aap

Asp

Ser

170

Leu

Asn

Phe

Ser

Ala

250

Asn

Ala

Tyr

Ala

Lys
130

Leu

Ser

Phe

155

Gly

Gln

Gln

Asn

Ser

235

Lys

V-al

Val

His

Thr

315

Gln

389

Lys
Leu
140
Ile
Glu
Ile
Arg
Gln
220
Asp
Gln
Glu
Ile
Leu

300

Val

Leu

125

Asn

Arg

Phe

Glu

Ser

205

Leu

Asp

Gly

Leu

Leu

285

Ala

Lys

110

Ala
Thr
Gln
Gln
Lys
190
Phe
Pro
Ala
His
Ala
270
Gly

Leu

Ile

Ala

Gly

Ile

Ile

175

Ile

Leu

Asp

Gly

Gly

255

Ala

Asp

Phe

Gly

Gln

Lys

Glu

160

Tyr

Asn

Val

Gly

Gly

240

Lys

hla

Thr

Gly

Glu
320

Y

.%



<210> 434

<211> 1307
<212> DNA

«213>»
<400> 434
cegttatgece
tgcegtetga
atgcagtatg
tgactaggag
tgattctgac
¢ggggctige
tgacgctgga
aaaaaactta
gcegettcga
gagagttcca
trcaacaacere
tgggeggaga
aagcattcag
aacagggaca
ccgocgaact
gcagcgaaga
ccggeteogge
agtagcattt
gecatacege
tectgaaccaa
ataccggtac
atcaagaggc
<210> 435

<211> 332
<212> PRT

aagggcgaat
accgttgttc
caaaaaaaga
Caaacctgtg
cgeectgegga
ctgatgcacta
tcagtcegte
tggaaacggc
ctttatcegt
aatatacaaa
cgacaaaatc
acataccgec
ctecgacgat
cggcaaaatc
caaagcagat
aaaaggcact
aaccegtgaag
gaaaaatgce
cctaggatac
¢gagaaccat
ttcccattty

cggcagcegco

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataace
aaccgaactg
tcecageageg
accgbaccgc
aggaaaaacg
gacagcectca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
gctggceggaa
gaacacctga
gaaaaatcac
taccacctcg
ataggggaaa
gtccgaacac
gacggcacgy
accatgcaag
tcgctegege

caatccgaac

cgtcaaataa
tgatttttge
aaaatgttta
cctieocrgety
gaggcggcgyg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggca
ccgeegtegt
taaaccaacg
tgcctgacgg
aactgaccta
aaacacccega
acgcegteat
ccectettegy
aggtteacga
gétaatttac
caggcaagce
ctgattttaa
tgcgcgecga

tgattctgece

390

caggttgett
ttettbgace
tatattatcet
cctitecekg
tgtcgeccgec
agacaaaagt
getggeggea
attgaagaac
getcattacce
tgeeocctacag
ctcecttectt
caaagcecgayg
taccatagat
gcaaaatgtce
tttgggcgac
cgaccgcgoo
aatcggeatce
cgttcggacg
ggtttecacta
ccgtecogee
cggcgaaacc

ggaaate

gtaaacaaaa
tgccteattg
attetgegta
accgecgece
gacatcggeg
ttgecagtett
caaggtgcgg
gacaaggtca
ttggagagcy
attgaaaaaa
gtcagecggtt
tatcacggcea
Ltegcogceca
gagcttgceg
acgcgctacy
caagaaatcy
gecggcaaac
gcattbttge
tataatgecg
ctcgeegreg

cacctgttce

60

120

180

240

300

360

420

480

540

600

660

720

780

840

200

960

1020

1080

1140

1200

1260

1307

29y



«213>»

<400>

435

Thr Lys Ser

1

Pro

Asp

Ser

Cys

65

Ser

Ala

Thr

Gln

Lys

145

Glu

Tyr

Asn

Val

Leu

Ala

Ile
50

Cys

Gly

Leu

Leu

Gly

130

Leu

val

Lys

Asn

Ser
210

Phe

val
35

Len

Leu

Gly

Thr

Asp

115

Ala

‘Lys

Asp

Gln

Pro
185

Gly

Ser

Gly
20

Cys

Arg

Ser

Gly

Ala

100

Gln

Glu

Asn

Gly

Asp

180

Asp

Leu

Agn

Arg

Lys

Met

Leu

Gly

as

Pro

Ser

Lys

Asp

Glin

165

His

Lys

Gly

Asn

His

Lys

Thr

Thr

70

Val

Leu

val

Thr

Lys

150

Leu

Ser

Ile

Gly

Arg

Leu

Arg

Arg
55

Ala

Ala

Asp

Arg

Tyr

135

Val

Ile

Ala

Asp

Glu
215

Neisseria meningitides

Leu
Ile
Tyr
40

Ser
Ala
Ala
Hise
Lys
120
Gly
Ser
Thx
val
Ser

200

Hisg

Leu

Phe

25

Hig

Lys

Leu

Asp

Lys

105

Asn

Asgn

Arg

Leu

Val

185

Leu

Thr

Val

10

Ala

AsSn

Pro

Ile

Ile

90

Asp

Glu

Gly

Phe

Glu

170

Ala

Ile

Ala

Asn

Ser

Gln

Val

Leu

75

Gly

Lys

Lys

Asp

Agp

155

Ser

Leu

Asn

Phe

391

Lys

Leu

Asn

Asn
60

Thr

Ala

Ser

Leu

Ser

140

Phe

Gly

Gln

Gln

Asn
220

Met

Thr

val

45

Arg

Ala

Gly

Leu

Lys

125

Leu

Iie

Glu

Ile

Arg

205

Gln

Pro

Cys

30

Tyr

Thr

Cys

Leu

Gln

110

Leu

Agn

Arg

Phe

Glu

180

Ser

Leu

Ser
15

-Leu

Ile

Ala

Gly

Ala

95

Ser

Ala

Thr

Gln

Gln

175

Lys

Phe

Pro

Glu

Ile

Leu

Phe

Ser

80

Asp

Leu

Ala

Gly

Ile

160

Ile

Ile

Leu

Asp

29Y



Gly Lys Ala
225

Gly Lys Leu

Lys Ile Glu

Ala Glu Leu
275

Thr Arg Tyr
290

Glu Tyr His Gly Lys
230

Thr Tyr Thr Ile Asp

245

His Leu Lys Thr Pro

260

Lys Ala Asp Glu Lys

280

Gly Ser Glu Glu Lys

285

Gly Asp Arg Ala Gln Glu Ile Ala
310

3405

Glu Lys Val

<210> 436

<211> 1301
<212> DNA

<213
<400> 436
ccgthatgee
tgcegtetga
atgcagtatg
tgactaggag
tgattctgac
ttgeegatge
tggatcagtc
cttatggaaa

tcgactttat

Lccaaatata

His Glu Ile Gly ile

325

aagggcgaat
accgttgttc
caaaaaaaga
caaacctgtg
cgceatgage
actaaccgca
cgtcaggaaa
cggegacage
ccgtcaaatce

caaacaggac

Neisseria meningitides

tgaaccaaat
ggacggcatt
taccataacc
aaccgaactg
agcggaggcg
ccgetegace
aacgagaaac
ctcaatacgy
gaagtggacg

cactcegeeg

Ala Phe Ser
235

Phe Ala Ala
250

Glu Gln Asn
255

Ser His Ala

Gly Thr Tyr

Gly Ser Ala
318

Ala Gly Lys
330

cgtcaaataa
tgatttttge
amaatgttta
ccttetgerg

gcggtgtcge

ataaagacaa

tgaagctgge
gcaaattgaa
ggcagctcat

tcgttgeect

392

Ser Asp Asp

Ala Gly
240

Lys Gln Gly His Gly

255

Val Glu Leu Ala Ala
270

Val Ile Leu Gly Asp

285

His Leu Ala

300

Thr val Lys

Gln

caggttgett
ttecrtttgace
tatattatct
ccttteectg
cgccgacatce
aagtttgcag
ggcacaaqggt
gaacgacaag
taccttggag

acagattgaa

Leu Phe

Ile Gly
320

gtaaacaaaa
tgecectcateg
attctgcgra
accgcégccc
ggegceggggce
tectttgacge
gcggaaaaaa
gtcagcecget
agcggagagt

aaaatcaaca

60

120

180

240

300

360

420

480

540

600



acccegacaa
gagaacatac
tcagetccga
gacacggcaa
aactcaaagc
aagaaaaagg
cggcaaccgt
atttgaaaaa
ccgcectagg
ccaacgagaa

‘gtacttccca

aggccggcag

<210> 437
<211> 331
«212> PRT
<213>
<400> 437
Thr Lys Ser
1

Pro Leu Phe

Asp Ala Val
. 35

Ser Ile Leu
50
Cys Cys Leu

65

Gly Gly Gly

Leu Thr Ala

aatcgacagc
cgecticaac
cgatgetgge
aatcgaacac
agatgaaaaa
cacttaccac
gaagataggg
tgecegtecga
atacgacggc
ccataccatg
crcegtegete

ccgccaatee

ctgataaacc
caactgcetg
ggaaaactga
ctgaaaacac
tcacacgeeyg
ctecgecettet
gaaaaggttc
acacgataat
acggcagéca
caagctgatt
gcgetgegeg

gaactgattc

Neisseria meningitides

Ser Asn Asn Arg Leu

Gly Arg His Leu Ile

Cys Lys Lys Arg Tyr

40

Arg Met Thr Arg Ser

55

Ser Leu Thr Ala Ala

70

Gly val Ala Ala Asp

85

Pro Leu Asp His Lys

100

aacgctectt
acggcaaagc
cctataccat
ccgagcaaaa
tcattttggg
tcggcgacceg
acgaaatcgg
traccgtteg
agccggeete
ttaacecgtcc
ccgacggoga

tgcoggaaat

Leu Val Asn
10

Phe Ala Ser
25

His Asn Gln

Lys Pro Val

Leu Ile Leu
75

Ile Gly Ala
90

ASp Lys Ser
105

393

ccttgtcagce
cgagtatcac
agatttegec
tgtegagett
cgacacgcge
cgcccaagaa
caktecgcecggce
gacggeattt
actatataat
cgtectegec
aacccacctg

(o4

Lys Met Pro

Leu Thr Cys

30

Asn val Tyr

45

ggtttgygceg
ggcaaagcat
gccaaacagg
gcegeoegeeg
tacggcageg
atcgecaget
aaacagtage
ttgcgecata
gcecgtctgaa
gtcgatacca

ttccatcaag

Ser Glu
15

Leu Ile

Ile Leu

Asn Arg Thr Ala Phe

60

Thr Ala Met

Gly Leu Ala

Leu Gln Ser
110

Ser Ser
80

Asp Ala-
35

Leu Thr

660

720

780

840

900

860

1020

1080

1140

1200

1260

1301



Leu

Gly

Leu

145

val

Lys

Asn

Ser

Lys

225

Lys

Ile

Glu

Arg

Asp

305

Lys

Asp

Ala

136

Lys

Asp

Gln

Pro

Gly

210

Ala

Leu

Glu

Leu

Tyr

290

Arg

Val

Gln

115

Glu

ABn

Gly

Asp

Asp

185

Leu

Glu

Thr

His

Lys

275

Gly

Ala

His

Ser

Lys

Asp

Gln

His

180

Lys

Gly

Tyr

Tyr

Leu

260

Ala

Ser

Gln

Glu

val
Thr
Lys
Leu
165
Ser
Ile
Gly
His
Thr
245
Lya
Asp
Glu

Glu

Ile
325

Arg

Tyr

val

150

Ile

Ala

Asp

Glu

Gly

230

Ile

Thr

Glu

Glu

Iie

310

Gly

Lys

Gly

135

Ser

Thr

val

Ser

His

215

Lys

Asp

Fro

Lys

Lys

295

Ala

Ile

Asn

120

Asn

Arg

Leu

val

Leu

200

Thr

Ala

Phe

Glu

Ser

280

Gly

Gly

Ala

Glu

Gly

Phe

Glu

Ala

185

Ile

Ala

Phe

Ala

Gln

265

His

Thr

Ser

Gly

Lys

Asp

Asp

Ser

170

Leu

Asn

Phe

Ser

Ala

250

Asn

Ala

Tyr

Ala

Lys
330

Leu

Ser

Phe

155

Gly

Gln

Gln

Asn

Ser

235

Lys

Val

Val

RBis

Thr

315

Gln

394

Lys

Leu

140

Ile

Glu

Ile

Arg

Gln

220

Asp

Gln

Glu

Ile

Leu

300

val

Leu

125

Asn

Arg

Phe

Glu

Ser

205

Leu

Asp

Gly

Leu

Leu

285

Ala

Lys

Ala

Thr

Gln

Gln

Ala

Gly

Ile

Ile

. 175

Lys

190

Phe

Pro

Ala

His

Ala

270

Gly

Leu

Ile

Ile

Leu

Asp

Gly

Gly

258

Ala

Asp

Phe

Gly

Gln

Lys

Glu
160

Tyr

Asn

val

Gly

Gly

240

Lys

Ala

Thr

Gly

Glu
320

‘/.0!



«210> 438
<211> 765
«212> DNA
<213>
<400> 438
tgecagcageg
accgeaccge
aggaaaaacg
gacagectca
caaatcgaag
caggaccact
gacagcctga
ttcaaccaac
getggeggaa
gaacacctga
gaaaaatcac

taccacctcg

ataggggaaa

<210> 439
<2il> 254
<212> PRT
<213

<400> 439

1

Jaggeggegy
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggcea
ccgeegtegt
taaaccaacg
tgcetgacyg
aactgaccta
aaacacccga
acgcecgtceat
cecttttegy

aggttcacyga

Neisseria meningitides

tgtcgeegee
agacaaaagt
gctggeggea
attgaagaac
gctcattace
tgccétacag
Cteckteett
caaagccgag
taccatagat
gcaaaatgtc
tttgggegac
cgaccgegec

aatcggcatc

Neisseria meningitide

gacatcgécg
ttgeagtctt
caaggtgcgg
gacaaggtca
ttggagagceg

attgaaaaaa

gtcageggtt

tatcacggca
ttcgecegeca
gagettgecg

acgcgctacg

caagaaatcg

gecggceaaac

Cys Ser Ser Gly Gly Gly Gly Vval Ala Ala Asp
5

10

Ala Asp Ala Leu Thr Ala Pro Leu Asp His Lys

20

25

Ser Leu Thr Leu Asp Gln Ser val Arg Lys Asn

35

40

Ala Ala Gln Gly Ala Glu Lys Thr Tyr Gly Asn

50

55

395

cggggcttge
tgacéctgga
adaaaactta
goegettega
gagagttcea
tcaacaaccce
tgggeggaga
aagcattcag
aacagggaca
cegeogaack
gcagcgaaga
ccggeteogge

agtag

cgatgcacta
tcagteegte
tggaaacgge
ctttatccgt
aatatacaaa
cgacaaaate
acataccgece
ctcogacgat
cggcaaaate
caaagcagat
aaaaggeact

aaccgtgaag

Ile Gly Ala Gly Leu

15

Asp Lys.Ser Leu Gln

30

Glu Lys Leu Lys Leu

45

Gly Asp Ser Leu Asn

60

60

120

180

240

300

360

420

480

540

600

660

720

765

o2



Thr Gly Lys Leu Lys Asn Asp Lys Val Ser Arg Phe Asp Phe Ile Arg
65 70 75 80

Gln Ile Glu Val Asp Gly Gln Leu Ile Thr Leu Glu Ser Gly Glu Phe
85 80 9s

Gln Ile Tyr Lys Gln Asp His Ser Ala val Val Ala Leu Gln Ile Glu
100 108 110

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln Arg Ser
115 120 125

Phe Leu Val Ser Gly Leu Gly Gly Glu His Thr Ala Phe Asn Gln Leu
130 135 140

Pro Asp Gly Lys Ala Glu Tyr His Gly Lys Ala Phe Ser Ser Asp Asp
145 150 155 160

Ala Gly Gly Lys Leu Thr Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly
165 170 175

His Gly Lys Ile Glu His Leu Lys Thr Pro Glu Gln Asn Val Glu Leu
180 185 130

Ala Ala Ala Glu Leu Lys Ala Asp Glu Lys Ser His Ala Val Ile Leu
195 200 205

Gly Asp Thr Arg Tyr Gly Ser Glu Glu Lys Gly Thr Tyr His Leu Ala
210 215 220

Leu Phe Gly Asp Arg Ala Gln Glu Ile Ala Gly Ser Ala Thr Val Lys
225 230 235 240

Ile Gly Glu Lys Val His Glu Ile Gly Ile Ala Gly Lys Gln
245 250

<210> 440
<211> 771
<212> DNA

<213> Neisseria meningitide

<400> 440

tgcggatceca geageggagyg cggoggtgtc geocgoegaca tcggcgeggg gottgecgat 60

396



gcactaaceg
tccgtcagga
aacggcgaca
atccgtcaaa
tacaaacagg
aaaategaca
accgecttca
gacgatgctg
aaaatcgaac
gragatgaaa
gagcacttacc

gtgaagatag

<210> 441
<211> 255
<212> PRT
<213>

<400> 441

caccgetcga
aaaacgagaa
gcctcaatac
tcgaagtgga
accactcoeoge
gecetgataaa
daccaactgcc
gcggaaaact
acctgaaaac
aatcacacgc

acctegecect

gggaaaaggt

Cys Gly Ser Ser Gly Gl

1

Leu Ala Asp Ala

Gln Ser Leu Thr

35

5

20

Leu Ala Ala Gln Gly Al

50

Asn Thr Gly Lys

65

70

Arg Gln Ile Glu val As

85

ccataaagac
actgaagctg
gggcaaattg
cgggcagcte
cgtcgttygee
ccaacgctcc
tgacggcaaa
gacctatace
acccgagcaa
cgtcattttg
ttteggegac

tcacgaaatc

Neisseria meningitides

Y Gly Gly

Leu Thr Ala Pro

Leu Asp Gln Ser

40

a GIu Lys
55

Leu Lys Asn Asp

aaaagtttgc
geggeacaag
aagaacgaca
attaccttgg
ctacagattg
cttcecttgtea
gcegagtate
atagatttcg
aatgtegagce
ggcgacacge
cgcgeccaag

ggcatcgccg

Val Ala Ala
10

Leu Asp His
25

Val Arg Lys

Thr Tyr Gly

Lys Val Ser
75

p Gly Gln Leu Ile Thr

90

397

agtctttgac
gtgcggaaaa
aggtcageeg
agageggaga
aaaaaatcaa
geggtttggg
acggcaaage
ccgccaaaca
ttgeegeege
gctacggeag
aaatcgeceqgg

gcaaacagta

Asp Ile Gly

Lys Asp Lys
30

Asn Glu Lys
45

Asn Gly Asp
60

Arg Phe Asp

Leu Glu Ser

gctggatcag
aacttatgga
cttcgactet
gttccaaata
caaccecgac
cggagaacat
attcagctece
gggacacggce
cgaactcaaa
cgaagaaaaa
cteoggeaace

g

Ala Gly
15

Ser Leu

Leu Lys

Ser Leu

Phe Ile

80

Gly Glu
95

120

189

240

300

360

420

480

540

600

660

720

771

Yoy



Phe Gln Ile

Glu Lys Ile
115

Ser Phe Leu
130

Leu Pro Asp
145

Asp Ala Gly

Tyr Lys Gln Asp His

ico

Agn Asn Pro Asp Lys

120

Val Ser Gly Leu Gly

135

Gly Lys Ala Glu Tyr
150

Gly Lys Leu Thr Tyr

165

Gly His Gly Lys Ile Glu His Leu

Leu Ala Ala
195

Leu Gly Asp
210

Ala Leu Phe
225

Lys Ile Gly

<210> 442
<211s 765
«<212> DNA
<213>

<400> 442
atgagcagcg

accgeacege
aggaaaaacyg
gacagectcea
caaatcgaag

caggaccact

180

Ala Glu Leu Lys Ala

200

Thr Arg Tyr Gly Ser

215

Gly Asp Arg Ala Gln
230

Glu Lys Val His Glu

245

gaggceggrgg
tcgaccataa
agaaactgaa
atacgggcaa
tggacgggea

cecgoegtegt

Neisseria meningitides

tgtcgecgece
agacaaaagt
gctggeggea
attgaagaac
gectcattace

tgcccetacag

Ser Ala Val
105

Ile Asp Ser

Gly Glu His

His Gly Lys
155

Thr Ile Asp
170

Lys Thr Pro
185

Asp Glu Lys

Glu Glu Lys

Glu Ile Ala
2315

Ile Gly Ile
250

gacatcggceg
ttgcagtcobt
caaggtgegg
gacaaggtca
ttggagagcg

actgaaaaaa

398

val Ala Leu
110

Leu Ile Asn
125

Thr Ala Phe
140

Ala Phe Ser

Phe Ala Ala

Glu Gln Asn
130

Ser His Ala
205

Gly Thr Tyr
220

Gly Ser Ala

Ala Gly Lys

tggggcttge
tgacgetgga
aaaaaactta
gccgcttega
gagagttcca

Lcaacaaccc

Gln Ile

Gln Arg

Asn Gln

Ser Asp
160

Lys Gln
175

val Glu

Val Ile

Hia Leu

Thr Val
240

Gln
255

cgatgcacta
tcagtcecgtce
tggaaacggc
ctttatccgt
aatatacaaa

cgacaaaatc

60

120

180

240

300

360



gacagcctga
ttcaaccaac
gctggcggaa
gaacacctga
gaaaaatcac
tacraccteg
lataggggaaa
<210> 443
<211l> 254
<212> PRT
<213>
<400> 443

Met Ser Ser

1

Ala Asp Ala

Ser Leu Thr
35

Ala Ala Gln
50

Thr Gly Lys
65

Gln Ile Glu

Gln Ile Tyr

Lys Ile Asn
115

Phe Leu Val
120

taaaccaacy
Lgectgacgg
aactgaccta
aaacacccga
acgccgteat
ceettttegy

aggttcacga

ctcectiecte
caaagcegag
taccatagat
gcaaaatgte
tttgagecgac
cgaccgegee

aatecggeatc

Neisseria meningitides

Gly Gly Gly Gly val

S

Leu Thr Ala Pro Leu

20

Leu Asp Gln Ser val

40

Gly Ala Glu Lys Thr

55

Leu Lys Asn Asp Lys

70

val Asp Gly Gln Leu

as

Lys Gln Asp His Ser

100

Asn Pro Asp Lys Ile

120

Ser Gly Leu Gly Gly

135

gtcageggtt
tatcacggca
ttegeegeca
gagettgeeg
acgcgcetacg
caagaaatcg

gecggeaaac

Ala Ala Asp
10

Asp His Lys
25

Arg Lys Asn

Tyr Gly Asn

Val Ser Arg
75

Ile Thr Leu
20

Ala val val
105

Asp Ser Leu

Glu His Thr

399

tgggcggaga
aagcattcocag
aacagggaca
ccgecgaact
gcagcgaaga
ccggetogge

agtag

Ile Gly Ala

Asp Lys Ser

30

acataccgecc
ctecgacgat
cggcaaaatce
caaagcagat
aaaaggcact

aaccgtgaag

Gly Leu

Leu Gln

Glu Lys Leu Lys Leu

45

Gly Asp Ser

Phe Asp Phe

Leu Asn

Ile Arg

Glu Ser Gly Glu Phe

Ala Leu Gln
110

Ile Asn Gln

125

Ala Phe Asn

140

95

Ile Glu

Arg Ser

Gln Leu

420

480

540

600

660

720

765



Pro Asp
145

Ala Gly

His Gly

Ala Ala

Gly Asp
210

Leu Phe
225

Ile Gly

<210>
<211>
<212>

Gly Lys Ala Glu Tyr His Gly
150

Gly Lys Leu Thr Tyr Thr Ile
165

Lys Ile Glu His Leu Lys Thr
180 185

Ala Glu Leu Lys Ala Asp Glu
195 200

Thr Arg Tyr Gly Ser Glu Glu
2158

Gly Asp Arg Ala Gln Glu Ile
230

Glu Lys Val His Glu Ile Gly
245

444

10

PRT

<213> Neisseria meningitides

<400>

444

Lys Ala
155

Asp Phe
170

Pro Glu

Lys Ser

Lys Gly

Ala Gly

235

Ile Ala
250

Met Val Ala Lys Arg Gln Phe Arg Ile Gly

1

<210>
<211~
<212>
<213>

<400>

5

445

12

PRT

Neisseria meningitides

445

10

Phe

Ala

Gln

His

Thr

220

Ser

Gly

Asp Ile Ala Glu His Thr Ser Phe Asp Lys Leu Pro

1

<210>
<211>
<212>

5

446
10
PRT

<213> Neisseria meningitides

10

400

Ser Ser

Ala Lys

Asn Val

1590

Ala Vval

205

Tyr His

Ala Thr

Lys Gln

Asp

Gln

175

Glu

Ile

Leu

Val

Asp

160

Gly

Leu

Leu

Ala

Lyes
240

ﬁ/(j:}



<400> 446

Tyr Thr Ile Asp Phe Ala Ala Lys Gln Gly

1 5 10
<210> 447

<211> 13

<212> PRT

<213> Neisseria meningitides
<400> 447

Gly Lys Ile Glu His Leu Lys Ser Pro Glu Leu Asn Val

1 5 10
<210> 448

«211> 12

«212> PRT

<213> Neisseria meningitides
<400> 448

His Ala val Ile Ser Gly Ser Val Leu Tyr Asn Gln

1 5 10
«210> 449
<211> 10
<212> PRT

<213> Neisseria meningitides
<400> 449

Ala Gln Glu val Ala Gly Ser Ala Glu val

1 5 10
<210> 450

<211> 14

<212> PRT

<213> Neisseria meningitides

<400> 450

Lys Ile Asn Asn Pro Asp Lys Ile Asp Ser Leu Ile Asn Gln

1 S 10
«210> 451
<211s> 10
<212> PRT

<213> Neisseria meningitides

<400> 451

401



Asp Glu Lys Ser His Ala Val Ile Leu Gly

1

<210>
<211>
<212>
<213>

<4 00>

5

452
1¢
PRT
Neisseria meningitides

452

10

Lys Ile Gly Glu Lys Val His Glu Ile Gly

1

5

10

402



