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Como resultado del Examen de Fondo realizado, con fundamento en el Articulo 45 de
la Decisién 486 de la Comisién de la Comunidad Andina, se comunica;

1. Documentos estudiados

Descripcién: Folics 13 242 08/Abrilf2009
Reivindicaciones: Folios 43 a 50 08/Abril/2009
Folios 100 a 106 08/Abril/2009
Dibujos: Folios 55 a 56 08/Abril/2009
Secuencias: Folios 51 a 54 08/Abril/2009
Prioridad: EP 060215217 13/Octubre/2006

2. Analisis de la Prioridad

Se acepta la reivindicacién de prioridad porque esta solicitud fue presentada dentro
del plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con el de la
prioridad reivindicada.

3. Objeto de la invencidn

Titulo de la solicitud; “Tensioactivos reconstituidos que tienen propiedades
mejoradas”

E! problema planteado en esta solicitud consiste en la necesidad de suministrar un
tensioactivo reconstituido que sea capaz de garantizar estabilidad alveolar y por lo
tanto de mantener la permeabilidad alveolar al final de la expiracion sin requerir
ventilacién con PEEP (Presién Positiva al final de |a espiracion).

Para resolver este problema técnico la solicitud en estudio proporciona un
tensioactivo reconstituido que comprende un portador lipido y una combinacion de un
analogo de polipeptido particular de la proteina tensioactiva nativa SP-C, con un
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analogo de polipéptido particular de la proteina tensicactiva nativa SP-B.

El objeto de la presente Solicitud se relaciona con la Clasificacion Internacional de
Patentes (CIP): C 07 K 14/785; A61 K 38/16; A61 P 11/00

4. Reivindicaciones relativas a un uso o a un segundo uso (Art 14y 21 D 486)

El uso de las reivindicaciones 19 y 20 no es patentable, de acuerdo con el Art 14.
5. De la Solicitud de Patente
Titulo

El titulo no corresponde con el objeto de la solicitud porgue tanto en la descripcion
como en las reivindicaciones se divulga un tensioactivo pulmonar modificado que
comprende un analogo de ta proteina SP-C, un anédlogo de la proteina SP-B y una
mezcla de fosfolipidos, por lo cual se sugiere al solicitante hacer la correccién
necesaria.

Reivindicaciones (Art 30 D 486, Art 22 PCT)

La reivindicacidén 1 no es clara porque reclama un tensioactivo pero este no
corresponde a un Unico compuesto sino a una mezcla de compuestos. Se sugiere
definir la invencién como una composicién tensioactiva. Adicionalmente, el término
“reconstituido” hace referencia a una etapa de un proceso, como es la reconstitucion,
y no define las caracteristicas técnicas esenciales del tensioactivo reclamado. Se
sugiere excluir el término "reconstituido” o reemplazarlo por el mas adecuado. Por
otra parte, la reivindicaciéon 1 no es clara porque la definicion de Q en la férmula (1)
incluye el termino “oxidizado”, el cual es poco reconocido en el campo técnico. Se
sugiere definirio correctamente. También se sugiere corregir el termino “N” de la
formula (1) por “n” y corregir el término “Sf’ usado para definir el Gltimo residuoc de
aminoacido de la férmula (Il) por "S;".

La reivindicacion 1 no es concisa porque reclama una mezcla de fosfolipidos pero no
se incluyen las opciones preferidas de los mismos. Se sugiere definir los fosfolipidos
preferidos incluyendo su denominacién comun internacional o nombre genérico.

La reivindicacién 3 no es concisa porque reclama una combinacion fija de los
analogos de SP-C y SP-B pero no se definen las proporciones que hacen parte de
dicha combinacion fija. Se sugiere incluir las proporciones en las que se encuentran
los compuestos dentro de la composicion.

Se sugiere restringir la solicitud a una razonable generalizacién del tipo de
compuestos que ha sido sintetizado & probado, es decir, que se encuentran
debidamente sustentados. Ei péptido de férmula (1) sustentado corresponde a
IPSSPVHUKRLKLLLLLLLLILLLILGALLLGL (If); donde e, n=0: a, f, g, p=1: b=14; X=L;
B=K;y Q= L.

La reivindicacion 4 no es clara porque los puentes disulfuro del polipéptido de férmula
(Ify reclamados no son posibles cuando fes 0. Se sugiere restringir el objeto de la
invencion al polipéptido de formula (li) cuando fes 1.
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6. Determinacion del Estado de la Técnica

El estado de la técnica se determind con base en la fecha de presentacion de la
solicitud de pricridad (Octubre 13 de 2006) y se encontraron los siguientes
documentos que anticipan el objeto de esta solicitud:

Fecha de

item Documento Titulo Publicacion

Artificial peptides having surface
D1 WQO0047623 activity and the use thereof in the 17/Agostol2000
preparation of artificial surfactant

Waring AJ et al.

02 The Journal of Peptide
Research.

2005:66(6):364-74.

The role of charged amphipathic
helices in the structure and function of | Diciembre/2005
surfactant protein B

D1http:/iworldwide espacenet. com/publicationDetails/biblio ?CC=WO&ENR=0047623A18KC=A18FT=D&
ND=3&date=20000817&DB=EPODOC&locale=en_EP divulga (Pag. 1, lineas 1-9) andlogos de SP-C los
cuales, una vez combinados con lipidos adecuados, son efectivos en la reduccién de la tensidn
superficial en la interface aire-liquido. Los péptidos de la invencién también pueden ser combinades con
SP-B, uno de sus analogos activos o un sustituto de SP-B.

D2htto:/iwww. nebi.nim. nih.goev/pubmed7term=The%20role%20cf%20charged%20amphipathic%20helic
£5%20in%20the%20structure%20and%20function%200f%20surfactant%20protein%20B divulga {P&g.

366, ceolumna 1, parrafo 3, ver folic 161) el andlogc de SP-B de formula NH,-
C,WLCRALIKRIQAMIPKGGRMLPQLVCRLVLRCS,;,-COCOH.

7. Examen de Patentabilidad (Art 14 D4886)
Nivel Inventivo (Art18 D486)

La reivindicacion 1 consiste en un tensioactivo reconstituido gue comprende una
mezcla de fosfolipidos y una combinacidn de un analogo de polipéptido de la proteina
tensioactiva nativa SP-C, con un analogo de polipéptido de |a proteina tensioactiva
nativa SP-B, caracterizado porque el analogo de polipéptido de ia proteina
tensioactiva nativa SP-C es un polipéptido de al menos 20 residuos de aminoacido y
no mas de 40 residuos de amincacido gue tienen la secuencia representada por la
formula general (1)

FeGealiP1SySPVHLKRXBXn(BX)nGALLQGpLs (1

y en donde el analogo de polipéptido de la proteina tensioactiva nativa SP-B, es un
polipeptido de la formula general (l1):

CiALCRALIKRIQAQIPKGGROLPQLVCRLVLGCSy {1

Comparacidn de |las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1 D2
Un tensioactivo Péptidos con actividad
reconstituido que superficial que
comprende; comprenden:
Fosfolipidos como
. DPPC
Fosfolipidos como DPPC . - e
? Una mezcla de fosfolipidos | (dipaimitoilfosfatidilcolina), (dipalmitoilfosfatidilcolin
PG (fosfatidilglicerol), etc, a), PQP.G . T
(palmitoiloleilfosfatidilgli
cerol), etc.
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Caracteristicas esenciales D1 D2 '
| Un andlogo de polipéptido | Analogos de SP-C de
| de la proteina tensioactiva | férmula general (1):
nativa SP-C, representado
por la formula generai (1)

FeGehPiS;SPVHLKRXBX, | FeGIPZZPVHLKR(X B} X,

| {(BX:)nGALLOLG,L, Bin{ X B)mXsGALLMGL
donde donde: |
S esta opcionalmente Z=SySesta
sustituido con grupos acilo | opcionalmente sustituido
Ciza con grupos acilo Cizas
X=1 LonlL X=1 LonL
B= K, W, F, ¥ u ornitina B=K W, F Y uornitina
=M
a=1-8; b= 1-19; ¢c= 3-8; e, a=1-19: b=1-19: c=1-21; !
fg,p=061 n=0-3 d=0;e,fn m=0o1 {
XaBX,(BX. ), tiene un {(KaBHXpB)n( X B)mXy tiene
maximo de 22 un maximo de 22
aminoacidos. aminodacidos.

' Un analogo de polipéptido Un analogo peptidico

! de la proteina tensioactiva de ta proteina
nativa SP-B, de fbrmula tensioactiva SP-B, de
general (1): formula:
CIALCRALIKRIQAQIPKGG NH,-
ROLPQLVCRLVL®CS; SP8 0 uno de sus C;WLCRALIKRIQAMIP

g KGGRMLPQLVCRLVL

donde RCSa4-CO0OH
A=WolL
O=M I, LonL
P=RoT
=061

Los documentos D1 y D2 se consideran el estado de ia técnica cercano a la
invencion definida en la reivindicacién 1 porque:

D1 divuiga analogos de SP-C los cuales, una vez combinados con lipidos adecuados,
son efectivos en la reduccion de la tension superficial en la interface aire-liquido. Los
péptidos de la invencion también pueden ser combinados con SP-B, uno de sus
analogos activos ¢ un sustituto de SP-B, para preparar surfactantes artificiales utiles
en el tratamiento de sindrome de dificultad respiratoria neonatal (RDS) y otras
deficiencias de surfactante (Pag. 1, lineas 1-9). D1 ensefa analogos de SP-C de
formula general (1): FeGeliPiSqSPVHLKRX:BXo(BX)nGALLQ,G, L, (Pag. 5, lineas 23-
26; reivindicacion 1). En particular, los péptidos se han combinado con DPPC
(dipalmitoilfosfatidilcolina), PG (fosfatidilglicerof), entre otros fosfolipidos (Pag. 8,
lineas 1-4). D1 divulga que la adicién de SP-B o uno de sus analogos activos a la
mezcla de péptido/fosfolipidos otorga resultados particularmente favorables (Pag. 8,
lineas 12-13; tabla 2).

D2 da a conocer el andlogo de SP-B de formula  NH,-
CAWLCRALIKRIQAMIPKGGRMLPQLVCRLVILRCS3,-COCH, denominado péptido
Mini-B oxidado (Pag. 366, columna 1, parrafo 3, ver folio 161). Al mezclar este
peptido con fosfolipidos como DPPC (dipalmitoilfosfatidilcolina), POPG
(palmitoiloleilfosfatidilglicerol), entre otros y medir la tensién superficial se encontré
que la mezcla reproduce las funciones esenciales de la proteina SP-B de longitud
completa tanto in vivo como in vitro (Pag. 367, columna 1, parrafo 3, ver folio 161;
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Pag. 371, columna 2, parrafo 2, ver folio 163).

La diferencia entre la invencion, definida en la reivindicacion 1y los péptidos de D1
consiste en que el andlogo de SP-B tiene la férmula general
C/ALCRALIKRIQAQIPKGGRAQLPQLVCRLVLSCS:.

El hecho de incluir el analogo del péptido SP-B de férmula general
C/AALCRALIKRIQAQIPKGGROLPQLVCRLVLDCS; en la mezcla compuesta por el
analogo de SP-C y fosfolipidos no muestra un efecto técnico mejorado frente a la
estabilidad alveolar.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invencion se
puede formular asi: “como modificar los péptidos con actividad superficial conocidos
en D1 para conseguir tensioactivos alternativos con actividad similar frente a la
estabilidad alveolar”.

Sin embargo, la utilizacion del analogo del péptido SP-B de formula general
C{ALCRALIKRIQAQIPKGGRALPQLVCRLVL®CS: para reducir la tension superficial
en los alvéolos, ya esta divulgada en el documento D2 que se refiere al analogo de
SP-B denominado peptido Mini-B oxidado de férmula general como la mencionada
anteriormente (Pag. 366, columna 1, parrafo 3, ver folio 161). Al mezclar este péptido
con fosfolipidos como DPPC (dipalmitoilfosfatidilcolina), POPG
(palmitoiloleilfosfatidilglicerol), entre otros y medir la tensidn superficial se encontré
gue la mezcla reproduce las funciones esenciales de la proteina SP-B de longitud
completa tanto in vivo como in vitro (Pag. 367, columna 1, parrafo 3, ver folio 161:
Pag. 371, columna 2, parrafo 2, ver folio 163).

En consecuencia, la persona del oficio normalmente versada en la materia, incluiria
el analogo del peptido SP-B de formuia general
CiALCRALIKRIQAQIPKGGROLPQLVCRLVL®CS; de D2 en el tensioactivo de D1
para llegar asi al objeto de la reivindicacion 1 de la solicitud, por lo cual la
reivindicacién 1 se considera obvia.

Puesto que las reivindicaciones dependientes 2 2 18 no mencionan caracteristicas
inventivas adicionales tampoco se pueden considerar inventivas.

Conclusion:
Las reivindicaciones 1 a 18 cumplen el requisito de novedad (Art. 16), pero no
cumplen con el requisito de nivel inventivo (Art. 18).

8. Conclusion

Los requisitos de patentabilidad de la presente solicitud estan afectados asi:

iterm Documento Reivindicaciones Requisito que |
afectadas afecta
D1 WOQ0047623 1-18 Nivel Inventivo
Waring AJ et al.
D2 The Journal of Peptide Research. 1-18 Nivel inventivo
2005,66(6).364-74. : |

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta (60) dias
contados a partir de la fecha de notificacién de la presente comunicacion. En caso de
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no dar respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran
los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal ¢), del
itylo quinto del titulo primero de la Circular Unica No. 10 de 2001,

JESUS FERNEL GARCIA GARCIA

~Director de Nuevas Creaciones

El anterior requerimiento fue notificado por fijacion en lista, de fecha

W o] 23]
Elaborado por: Ménica Alexandra Nova Manosalva AN
Revisado por: Consuelo Leguizamén Leguizamén
Aprobado por; Jesus Fernel Garcia Garcla
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{Applicd  Bausvsiemnst
ol b
phuse high performanee Lguid  chromannstaphy

svnthesized  usmg  FastMoo

hemistry with an ARI pepuide synihasizer, and pa

(HPLC: &) Mani B restdues 1-18 correspand o the N
nnnal SFB jesidues 8-25 {1e S4B, ;1

i the full length

fiuman protein, while Muni B residues 19-34 correspand to
f1.e. SR,y b The da
TtE

protecung genups 4t cysteine posttians 1 and 31, while acid

the Cemminal 817B re

ues bi-y

sullide ces weee direeted by wsuy acnd lntale te

resistant acetmmidomethyl (ACM) side chain-prodect

proups were employed at cysteine posigons 4 and 22, The

disulfile band berween Oya-t and v was Jormed by

oxtdation fur 24l edfluorethanol - ammonium bireatlwn

1o buticr 1o ma, pH # .0} tollowed by ioding axidatum of the

AUM prowccted cvsieines. The dusulfide connecuviey was

confinmed by mass specnoetry of the enzvene el

iragoeiees  Javpsin,  chymouypsing Emory Unweaicy
Microchemical Faciliny). A reduced Mo 8 pepanide was

milarly prepared, except that the ovidizing

wps were

amireed ansd cvsteine resudues 1 oand 33 S groups ware
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blocked with Weethivlmaleimide, Mini-Bichnl, an oxadizal

vanantad Muai-Bwith chreonioe eplacing posinvelv chared
ceniduns, was synthesized anad puriticd {ulbowsmg the protical
for oxidizal Mimi-B, using  <he seguen NS,
WLCTALNTTIQAMIPTGE TMLPQLVOCTLYLTCS, -COOH.
Vhe iagment peptides SPAB, , (N-crminzl 38 residues,
NHALWLURALIKRIQAMIPEG OO and 8P By, ,a
BRMLFOQLVCRLVLRCS, -
GO, numbaied hased an che

\Caeninal seeremidues; NEHL

llagzh 81K, were
simudary synshesized. Purified oative poraae S1-8 protein
was prepared {39 and identdied by N-wcrmmal sequctne ana-

catx Fory University Miciochemsical Facilived

fourier transform infrared spectroscopy

Inliated spectra were reeorded at 24 *C uzing a Bruker

Veetar 2™ FTIR speetrometer [Breker Opties, Bille
MA, UsA} with a DTS detectar, averaged opver 256
seans 4t & gain of 3 oand a reselotien of ¥ per e, For SP-B

vriginally  in go'%  hexatluomsizopropanal
[HFIPIfic% D¢

peptide solutivns untu a 56 2 20 X 2 mm, 45° atenuated

sell-Rlms were prepared by au drying

tal reflectanee (ATRI crvstal for the Broker !Pike
Fechnulogres, Madison, WI, USAY spectiomewr {4g,41).

The by

| secundary confurmations were guahuatively

aszcaicd from dhe amide 1 band of conventional *CFTIR

spectra uf $U-B peptides {3o,42). The Irequeney Limits for

the
fsheoy 1637 1817 amd  17e-1682 per oml, Boawrng

feeent structures were: a-hahix f1662 1645 per cm.

[rase ande per om), and disordeeed o mandum (1650 1637

oo, gl

ke for YC-sise-directed Mini-B substi

muere preciscly explore secondary confonuauicns witlue:

oudized M B, FTIR speciruscopy was perfonnad wich

et tope-eahanced peptidas {30,40.41 | Suparate

pepudes were  prepared  wuh czasseries’  of  mudiiple

PiCcarbemv] sichsbilgtions that were staggensd o seguen-
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vog, and Leu-22]; and Mini
DU oar L

5. Val 2, Lou 29, and

FIPTI I

. As the streeching fregueneics of the pepuide back-

treqoueney of an olated” carbounsl wscillatas by approsi-

mately 35 por <m feg w-halin band shife from approxs-
mately 1a57 toams porem, 13,040 Fer P3N0 O subsieoted
|
between iighly substaaned “'€C-labels inadraecnt siramils, 3

N an antipara vee with clevated inieractions

manumuim Neguency siuit imatcky 1612 Lo 1§88

3y

et cnt shaold be vbisgrvanl (g5, 4000

Mblecular madeling

The exiduized amd redeved Mow-B peptides were cacl made-

led wich the CHARBMM 22 toree field in the mon
environtae (qn; Cuv of Hope, Biomedieal Infonnatics Core

LEHR Y2

1y]. The coordiates for oo confonmers of the oxidized
sani-B in the FIFIT soludan (e, go% (R 6%, D0}
wopether with a4 by af testraine, have been deprsiced in the
Protein Data Bank (POBY umicr the aceeasion code 1882,

Caoptiva bubble surfactometry

vitru actvity measurermncnls wish tw capiive bulible
wwormeter, o0 pmaol of paotein or peptide was mixed
with 35 myg toal phospholipids consistiog ol 16 mp of
PPPS, vomyg of DO, 3 omg of PO, v mg ol POPE,
y rug b POPS, and 2 oy Chol in 1 mill of phosphawe-buf-
ferred salioy {PE3L The surfoce aviivity of these surfactaent
prepacitions was determaned widh a vaptive bubble surfae-
tomete:, which fus been desaibed in detail elsewhere
{47 4wl 0o shur, the mstrumenn consises of o sample
chamber eut from eylindrical glags rubing ol high gualey
with an inper dameaer of 1 o A Tetion piston with a
tight Uv-nng, seal s liewgd inte the glass tabng (rom the wp
ernd A phug of Dulfered agarose gel 15 inserted beoween the
piston and solution The ather end s litted into a plae of

atainiless steel, which 15 proviiled widh an miee pore i the
cemet Aot skdog soletone and the ase bubble 1w the

chamber.

amber and pesten are verucally wonnted

within o stardy rack at steel whiose herghe 1z regalavesd by a

mucromensn gear with moanal redundancy, Foe usual

Ineasuremients, the chamber i with 1n% suurose
Coerke's hatter, e wlhich o pl suractzut ia added The

chamber content is stiored with & sl magmenc bar, and

A smalt ain bubble s

TCMIPC AL 15 mannzained at vy

merosdueed froem beneath, whe ure and henee serface

area can v chanzed by compressisn and decompression

i the height af ehe rack. The

brought about by chan

agarase plug’s eonic compesition inhibits bubble adhesion

1w its surfugy, thuy vreaniog an unintenupeed swrface area

Wang ¢t of Evrd e 0 s S I tatin e
and a periver bubbic. Dunng the comproision and
recoxpansion eveles, bubble rages  are cantinususly
recorded wo the hard deve and ona suden reeander, Selecoed

ets mcmory jRAM}

singhe fraees are stoced i eanlom
Tor later image processing amd analvsis iy} Bubble arcas

amd wolumes are cateulawed by ano il algenthin rela-

ting huhble height and diamrcter e arcas o cevolabyan, and
Uw bublile sudace tension s detctaned by using the
methad ol Mateeln: and Elhint 151!

In vivo measurcments with surfactant-deficient ats

Em in vive weasuwcnents with surfactant dedicient rats,

midized Mini-B surfactant was compared with parcine
SP-B suraciant, redused Mini-Boaurfacuant (SPB, Lo

SP-B.y 14 surfactant, and mutant Munt-B{thr} susticont,

and hpids alene. The sarfactasts far the i vive eaperi-

ments had the sane Lipid and pepide §

npo-

ilions a5 these used in the i vitro capuve hubble

suniacwometry  determinations  The animal experiments
were performied with the approvat of the Harbor-UCLA
Fescarch and Education institate Amimal Care and Use

Commitiee  Ancsthesia, surgery. levape, venzilation, amd

monitgnng used in this study are the sdme as previously
described {12,52). Brivily, sis proups of aighe adule mals
Sprague- Dawley rats wéighme 00 225 @ wae anesihe

tized wish 15 mpfky pentobarbia] sodives and 22 aygle
ketzmine by antraperitoneal injection, retubated, and
ventilated with a redeny venualator (Harvard Apparatus,

Holliston, MA, USAY with s00% usvgen, o tidal voleme of

7.5 mLfkg, a positive cad-capratoey pressure {VE ¢

pem LY, aod 2 rawe of dofmn An aeenzl L O

placed in the andominal aora tor memionng blood
pressuze and biood pases. The s were patabzed with
vingfkg pancuromizin bronwde nuavenously, Only ane-
mals with PaO,values of 2900 mmlls while sentifiwed
with

vowere incleded in the experiuengs,
Ateway tow and presavees and tdal eolume sees momice
ored toatinuouslv wath a prenmotachograph cimnected
the tracheal cannuly and o poenmotach sy
Rudolpl: Ine.,, Kansas City, M0, USAL T

comphanee was calculated by dividing vdal vedumie/kg

m {Hans

amite |

[

hody weight by changes in airway prassure jpesk inspira-

tary pressure minus PFEP, mlgkgfantH.of The lungs o

ek w

the rats were davaged cight a2 mL of pre warmed

£ berrde b m v owa r. | 367
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the rats woere rescued with 1oo mgfkg Wwosix

by were vootifatad for

sutfactant  preparatisms. 11

anuther wo min after surfactant instblaoun. The lavaged

rat mundel s sable tor a po af at leas z h (2, dhe

amimals recared sth Lpuds enty were wand as 0

treated anuals

ks and behave sy sha

[Mata are expressed as ncan - SEM, Beiween group cont-

pasisuns were pertormad by oneway anoca, followeld by

the Student-MNewmzo-Keuls muluple companson prece

I ior cownpe val-

dure. The 1 west was vs NS $X. CONLE

wee A P value below ooy was consil

sigritivant diference.

Results and Discussion
structuzal characterization of MiniB and related peptides

Fep native Min-B self Gl dried fram the HETP salvent,
the predaminate prak at 3037 per em an the convenzivnal
MCFIR spectrum (FRig AR ixond

ative of A owajor

2-helix component, while the small shuulder av appra
. Hecause s

mately 1625 per CIN sURgests Imney
nut pessible from O TR spectioscopy o attnibuce
fic resulues, local cun
cal FTIR
sh
horing, mukiple sites. With Mini-B autopically eahaneal
with " O labelal o Lew-z. Ala-6, Lew-y, le-d and
Ue
the #-helical peak centered a1 véir por am, amd a cun-

secondarny cunloemaiions wospe

formativas were proboed using ismapically enh,

spectra Of Mini B Libeled with "¢ L weoups at

e, Minsfy iaen o there 1 a laige sdecrease in

cunent mcrease iy 3 new peak at approxunately thz2e per

tAL The wsowopie shut of approamately 33 per

cin Fis

con s due o 00 Labeled Leu-s, Ata , and

Ne 14 pacucipaung 10 an » hehx
1

11y, speceran (Bl 1 Cloalsa shows a new peak

appronimately 1hzz por

o

and reduced absomuon ar

1657 per L consisfent wie ‘oo labeled  Lew-2s,

Yal 26, Low-zy, snd Val 30 assum cnntor
mation. Interestenely, the Mim By
1
appronimanely 1 sET pir emoand owered

Sruny

T

B presents L0 bstines patem wath a0 pew peak

wpLion 1

approsimately 1622 per em, prok the resule ot the

cex 40y e, and

SO labeled residues

Leu zz2f partie vain totn pokluces o
farpe ohift in the new "5 1) peak This shait s Likely
due e imermoleculae rranonon dipoly couphing neerac
tians between YO O i adjacent strands when twvo Wi

I omelecules Forme an ancparallel Bosheot in the loup

W68 J Pepdy e e vy
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Wavenumbers (fom)

Prgure 2. Fourier wansbocny infearcd (FIUG specaa ol the amude | hasd
for e O O e "native] oasdized Mo and a sane ol udited

B labuled with L e peptides 9o
ST
mded AL 4 10 pm

hacvail

*l s Lt
inel, mativr M jdashed Dog) {01 Mae
hing} Sec Restles aegd

n {1,350 The shelices determined  he

M- oamd C-teemunal regions of Mini-B compae favers
1th those cepored for popude tragments based on the N

1 ar Caernunal ;3] domaing of SP-6.

dernnal 130,

Diespize the 'CFTIR analysis in Tig. v, the secondare

mber of residues o Mou B weee

formation ol a small

ant determined cxpenmentally. Molecular modelng was

oo prowvide stoustural infoamaion on these g

and also o assess the averall contermational

lex by within Mimi-B. Combinmg e 0 FTIR Andugs

w Fig. 1 with earliec resules from resnduc-specitic sods

see ahovel on N and Caemunal fragments indweated the

owing prelinminaey confono map for Mivi-B

hvdruphobic envizonmenc: residues ¢ 15, wehebig aciiduces
VA 23, fieshect; residues 24 34, 7-helie. To mainthn chese
experunental stenctural Cements, and alse w accnamadan:
the two disglfide hnkages (Uvsor 1o Ors-rg, Oy
!

wandilicd W form a harpn tuan Seventy five oyeles of

-4 oy

Cwvg-27 the wrsional angdes of Pro-zy amd Lys 2y were

stmulaed annealing were periormud on the Mini-B steuc-
Lure f46] snd o conformiers weee scteeted lur the tinal con-
lormer and deposited in the P {faccesston code 1387,

hupedfwww reshoargl. The tinal confomaer st was curipat-

1hle with the nzginal model, except that residues j2-34 ne
lenger participated in the w-belix {Fig 2AL The ddinec-h
hackbane Iolding (Fig. 24} closely overlaps the contespond-
iy domains of a SP-B nuxded {Fig. 2B], obtained by wemplat-
ing the native sequence on to the known 31 structute of NK-
| By
uons {19} Thus, Fig a8 suppests that Miai-B iaithiully

&l and then perfurming dvnannc cr ininira-

reproduces the topograpiiical arganizalion of dhi charged, »-
helical N- and C-terminal deauaing i full-leagth SP-18.
Teevinus theoretical and physical expeziments an pep-
udes haged on the N- and C-erminal domeams sugpesr: thac
Mini-B partitivns into the polar headgroup repion of lipids,
Electiron spin resunance {ESR] and fluvtescence speerius:
vopy ol SPB, . indicate & surface location in tipid bilayers

for the M-terminal hales

s Mani-B esilues (-13; 38),
while rwo-dimensional oucleir magnetic resonance {203-
NMRY of the Ctenminal S0, . in SD8 miécelles showed
that s hediv e, Mini-B residucs 24 34) was reswricted

the w. wnterdnee 33} These eesults agiee with predic-
tans using hvdrophubic mement plots thay the M- and -

inal hehical domaing of SP-K ae surlace memmbrane-

enLnn oty M
hhan oprescnia

p, P aod Coaennmad
vreadue ol SR 1 Lobelod as

Ltengrh AE4 prodemm e
i, whiiz alie correspacdiing  termanal Serord

faaienion

Wowing e Al e

slomaes probably

HIWME Sinudde Compact SUUTIUes n

Both Mini-nand full-lengeh SP-R gl 2}, e cnrfaee bwa-

the

e SR lipid pers furd may B due

tion fur na

resiatance of these chaiged amphipaduc Juanains

pencizatien, Interestngly, analogous “auni-B7 conliguta.
tnfs have been reported for che N aal C termugal domains
af uthuer proteins g NK-Lysi, saposon-Band - thashare
the sapasin fald (ve,17,54], and may Hso participae w the

agsecaatn of those protcing with manbrsse hpod lavers

(16} Hydmphohir menent analvas ol the N oand Ceer

minal reons for NE-lysin, saposen-Bamd -C conlines chat

313 not shownd,

these domain: e sertace-secking helic

The overall secondiry confonmaanns of several &y
vanauts and fragments were analvzed using conventional
CRTIR specuoscopy  The FTIR spectrum of redired
Ilini
aolvent was nearly idenucal oo that of uaedized M

e, no irdrachaien disulfide finkagest i che HE[P

{F1g. 3A], supggesting that the axidized and 1educed forms
share similar secondary structures, Unlike che compact
oxidized Mini-Ib that wax ibund w he conénnmaiionally
iniflexible dua o twi disuihide bridges {Fig 2A), dypamie
enerpy minimizatons of wdoced Mini-W show thar the

M- and Crerminal s-helices tlail® abaut the venuel core

{data nut shown), The corvcapunding CAFTIR spectrum of

Aini Bithr) {i.e. an uxidized Mini-I variang with positively

v the HEFP sulvent

chunged residues replaced by ducons

alsu showed a predominan: = helial componene (Bi; 4B

However, the small shift in the Maini-Rithe! specuem w
Towee wave numbers ndicate thar che intraduction ol
thiconines probably cnhanced random/p-shecy struciures
by shightly Teaving the 2-helives of the M- andfac Cotenmanal
repons. [nteresungly, the FOIR spectrum of the S° B,

saduc 1s
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Wanng st ai Uhesad opea el s ond SE s e

ansl SP-gy oo fragmesis in HIFIP wlvent jhg Ol closely
il

mamicked that of the oaachize -Bospectium, even
thuuyh the fragments were g cowvalendle linkaed. The hagh
a-helical levels found here ine the misture of $IRy - aad
Se-,, ,oumthell

FITH aod 20 3-NMI stadies on the separate Nooaml € wwr-

Y solvent ane consistent with provieus

munal peprades of $1° B 1o mamthiane monucs 43,303
# 1857

e 1622

1720 1880 1840 1600
Wavenumbers {(fcm)

G e
d Min

TR sprvirs o

1o 20g agmcte, foe

s e

2od Bine-
R L
FMxtars o 810 HL L and S£DL, L peptede tragment s
el denc), wandiced Bans b flished Lo he oAl &

5 are numberesd accordng i the ) 2% wquence né th

il correapund oy eesnducs 1o R e 2oy,
vt the Mini B conareet jEvperementad Procelutes! Ws Hesulis and

Aicusalon (o spoctral gLty o dary stnncune.

Captive bubble surdactomeiry of SP-8. oxidized Mini-B, and
related peptides

As Mani 0 ensmics the ) orpamization of the N and

C rerming! regons n the SP-R protain (Fig. 28 Miww-B

should also eeproduce key in vina and 1ovive aetivizes of
natve SI%8 if thiz siructure is important fur SP3 functaon.
As has been nazed {030, weveral enceria must be met for 2

surtactant preparation o be funcoonal, including rapid

advorption tu the air water inertace, astainmens of acar-

vapon flme compression, amd fet and

Zere suifzee fens
efficient respreadhing of the surfactant on espansion of the
interlace. Using captive bulbible sursctomatey [49], in vitw
jon and dynannes were swudied fu surfactant
ted

dsurprion of surtzctant prepacation in the

fibn dvrma

meparations containiag SR, uvidized Mini-R g sl

fep

aerface of the ain bubble jn the

stibphase e o cle

chawnl

ftom changes in the bubhle

shape, Lipid surfactants, aither with or withoul protcinf

adily detevnni

peptiden, weee mjected e the chambee, A bubble was

then vrcated and adsorpoon was allowed far § min, The

chamber was then sealed and the al bubble volume

fapproxunately ooy oos ool moasiied, The sudace ten-

stuns At this time e teprortedd fsee eyele sin Fig, gl Except
for the mutane MincHithad preparanien, suriictants con-
xadized Mani-g, reduced Mini-R and {SP-E_, 1 SI-

Boy 74l tach exhilue stondar aetivity compared wih the

tai

pratin-iree sample japprosemately  3s-19 mN/m o vs.
approxinacely 57 onaNfml Liowever, these values fin the
Mim-R pepides are significanalv Righer chan cha for native

preoamately 25 mNfo, Fig 43, indieaung that these

pepuides einly parcly reprduce the swiace tension-lowering
propernes of the nadve pretein avevele o, A similar parial
mimicking ot the inital surface aceiviey of nazive 5P B was

whsvrved in capuve bubible sifactomesy af peptides bised

stlely on the N oweominal dotnain of SP B {xg) and hae

Vebdhazen vr of {ro! supeeetail that the N-tenuioal pep-

tdes are mioti: resistant thaa che fukl lengzh I in peric-

teatiog, an exoting, scluively tghtpacked ipid laver at

cvrle o Inderestngly, the ciane Mini-Bjchir] preparation
shawed a very bagh sunsee wensaos approaciung that of the

potein dree Lipid sample (. ing that psitive-

chargasl w-helices ane 4 neeessary regairement fur in vilw

sutlare acuviy.

Gmum and nurimum surfaey wasions jy,,,. and

Th

Founl duang cvcling with these swdaciont nnxwarnes ane

Hustratad

Fig o The ihzed and reduced Min-B

preparatans have increased aetivity compared with the

valoes of

contral hipad samples, with ach cvdde 1.

< mNym e both cadized and sedused mini-B - {vs,

approcntately ts oz mbNior protan=lnee samplos), whils

the respwe ONE 1,44 w2l are approsamateiy 12 amd y7 mN}

mivs approszmacely oo Mo e die protedn-lree samples;
L lw

fapproamateds @ miN il agrecs e walkisn experioenal ee-

stnglv, the ot cvele Yo for native SP-H

ot wath the carrespunding s, +alses for the axadized and
reduced Mins B prepazateens (Fig 4l whide the ranking (o

the coth cyele g, valucs o SEP B approcamacely 3y N/

m) ~ oxihzed Mua-B {appresimately 3 mNmd < raluced
Muan B
cale that axzdized dam 8 accurately muomes the o viero
ihe full-lenge SI-B, While the
S0 PIOINGLES MedT Ted surface rension

!

s value angrests dot disulfide binkages are necessary for

wately £oomNJme Fie ], These data indi-

cveling suriace actvity
reduced Mine-B

upon filo eomipressi

. aboks welatively hight voth oyele

Mini-B ota express optimal m vioe swilactant activiey, L
shivald he al:o nated thae the phvisical contizuity and pos-
ab M- and Caenminal

itive-charge diseribuuoan of the >

SP.R domains are ertisal 101 in vt serface activiry, aa (ST
B o, - SF B,y ool and mustant Mini-Bithrl cach show hish

nstons spun expansion and compresaion {Pig. 4}
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e caping the st Surl Lot preps

aratts wadd th ke eyomicita Aboat ¢l el vl ol e surfacran

+ and v adanrds o

sratane weas mperred e e wibgl e

num snface oo val

shusn ar¢ e 2UCIRE o o et s separat oxpenmens [~SEME

o hzlices and Nf0

Wating ot 1 VR

{n viva parf of SP-E, oxidizad Mini-B, and related peptides
Rats demonstrated a rapid reenvery of axvpenaton (Pa0y.)
amd dynamic comphance jtidal volumefke baly weightj
atier restue treaunent with oanhized Mini-B, nauve S8,

reduces]l Mini B, and (53, < SIAB,, Lol but nat with

mutant Mine-Githr] surfactane ar lipuds alene jFig. 4. The
average I7al, values following lung Livage were 14" of the
prelavage values and increased after treaunent wach oad
ized  Mini B, native  SPB, reduced  Mini B, [SIP
By v v SPBe, L mrntent Mini-Bithn, and lipuds alure o
ey, 57N, iMe. 30%, 22% and 20 of the pre-lavage
values, respectively. Posdavage dvoamic comphanes doap-

ped 0 825 of the pre-lavape values and increased afiee

treatment wadh oxidized Mani B, aadive ST-B, redueed X
B ISPB, ., « SP-R.. .4, mutant Mini-Bjthe), ond lipids

alone w 3%, 29, 6%, 73

nad g% 1d the pre-

._:
Oy -values foe oxidized Mini-b

lavage valuss, respecavely,

and native SU-B were significantly lugher than chose ol he
other surfactant preparations or lipids akme when tesoed
with onc-way aNOva [" < 0,001 and P < a.os, respeetdvelyl,
Dynanuig camplianas: vatues lon exidized Mincs sufactant
ard mative 878 sutfactant cxeecded thuse ol the uthet
sutfacsant preparatiens aad lipids alone, bt oalv the dil-

ferences wich lipids alone were staustically signilicant

1 The differences

renRCLiS

P cuon and #coo

botween exidized Mim-# and native SP-B suractans were

nat statisiically ificant.

Conclusiuns

Qur results show that Mini-B, a simthetie eonsiract

that includes the orhelical N- and C -
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