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Solicito expresamente a nombre de la sociedad THIE

PROCTER & GAMBLE COMPANY, sociedad

constituida de conformidad con las leyes del estado de
Ohio, Estados Unidos de América, domiciliada en One
Procter & Gamble Plaza, Cincinnati, Ohio 45202,
Estados Unidos de América, el otorgamiento de Patente
para la  invencién titulada ''Métodos para la
identificacion de compuestos para regular la masa o
funciom muscular utilizando los receptores del
factor liberador de corticotropina”.
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STATE of OHIO } ..
COUNTY OF HAMILTON

- I, GREGORY HARTMANN Clerk of the Common Pleas Court,
the same being a court of record for aforesaid county, having by law a seal do hereby certify that

JUDITH BOZILE Esq., whose name is subscribed to the attached certificate was at

thetimeaNOTARY PUBLIC, duly commissioned and sworn, and at the time of taking said acknowledgement,
proof or affidavit, was residing in said county, and was, as such, an officer of said state, duly authorized by
the laws thereof to take and certify the same, as well as to take and certify the proof and acknowledgement
of deeds and other instruments in writing to be recorded in said state, and that full faith and credit are and
ought to be given to his official acts; and I further certify that I am wel! acquainted with his handwriting, and
verily believe that the signature to the attached certificate is his genuine signature. 1 further cernify that the
filing of the impression of the notary seal is not required in this state.

IN WITNESS WHEREOF I have hereunto set my hand and affixed my
AUGUST 20 03

O official seal this day of

7 //O" GREGORY HARTMANN

Clerk of Common Pleas Court. Hamiiton County, Ohio
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A oL . Attorney Docket Number 8448
Page 1 of

GLOBAL GENERAL ASSIGNMENT

WHEREAS liwe, the undersigned inventor(s) herewith declare that | am the sole inventor/we are the
joint inventors and l/iwe have made a certain invention as set forth in a patent application (including industrial
designs and utility models} entitled Methods For ldentifying Compounds for Regulating Muscle Mass or
Functlon using Corticotropin Releasing Factor Receptors, Attorney's Docket No. 8448 and filed in the
United States Patent Office as Number 09/799,978, on March 6, 2001 (the hereinafter named assignee being
authorized to insert said Number and filing date when ascertained):

Robart Joseph Isfort of Fairfield, County of Butler, State of Ohio;
Russell James Sheldon of Fairfiald, County of Butler, State of Ohio;

I’'We made said invention set forth in said patent application while employed by, or otherwise under an
obligation to assign said invention to The Procter & Gamble Company or one of its Affiliates (including, Procter &
Gamble Asia Pacific Ltd.; Procter & Gamble Australia Pty. Ltd.; Procter & Gamble Technology (Beljing) Co., Ltd.;
Procter & Gamble Far East, Inc.; Procter & Gamble Hong Kong Ltd.; Procter & Gamble India, Ltd.; Procter &
Gamble Indonesia; Procter & Gambie Korea, Inc., Procter & Gamble Malaysia Sdn. Bhd.; Procter & Gamble
Philippines, Inc.; Procter & Gamble Taiwan Ltd; Procter & Gamble Manufacturing (Thailand) Ltd.; Procter &
Gamble (Guangzhou) Ltd.; Procter & Gamble de Mexico; and Procter & Gamble de Venezuela) and
acknowledge my/our obligation at the time the invention was made to assign said invention 1o The Procter &
Gamble Company or the Affiliate, respectively. Pursuant to sald obligation and (in the case of employment by or
obligation to the Affiliate) at the request of the Affiliate, Iiwe assign to The Procter & Gamble Company, its legal
representatives, successors and assigns, the entire right, titte and interest (including the right to claim priority of
the filing date of said patent application under international conventions) in said invention as set forth in said
patent application, and in all patents of the United States and of any other country which may be issued for said
invention, as fully and completely as the same would have been held by mefus had this assignment not been
made. The entire right, title and interest shall vest irevocably In The Procter & Gamble Company. “We further
agree upon request, without additional compensation but at no expense to melus, to execute or assent to
applications, and to execute all other fegal documents as may be necessary or desirable to vest the enjoyment
of the rights assigned to The Procter & Gamble Company, its legal representatives, successors and assigns, or
as sald Company may direct.

I/We request the Commissioner of Patents and Trademarks to issue any Letters Patent of the
United States which may be issued for said invention herein assigned and as set forth in U. S. Application Serial
Number 09/799,978 (the hereinafter named assignee being authorized to insert said U.S. Serial Number when
ascertained) to The Procter & Gamble Company, its legal representatives, successors or assigns, as the sole
owner of the entire right, title, and interest in said patent and the invention and the invention covered thereby.

GANMENT of sald invention is effective as of the eartier of 1) the date of execution shown

5777/ /

Date
}
} SS
County of Warren }
On this LZ&_ day of M[,?J/I . 2001, before me personally appeared Robert Joseph

\sfort, to me known to be the person.nafmed in and who executed the above instrument, and acknowledged to
me that ha/she executed the same for the uses and purposes therein set forth.

Rt
Notary Public/Witness 0

LORI L. DEATHERAGE, Notaty Fublia
in and for the Siate of Ohlo
My Commission Explres February 1, 2008

1




v : L Attorney Docket Number 8448
: i ) Page 2 of
Russell James-Sheljon Date
State of Ohio }
} 88

County of Warren }

On this {ﬁ'fﬁ day of Mﬂ.u , 2001, before me personally appeared Russell James Sheldon,
to me known to be the person namedAn and who executed the above instrument, and acknowledged to me that
he/she executed the same for the uses and purposes therein set forth.

Notary Public/Witness

LORI L. DEATHERAGE, Notary Public
tn and fof the State of Chlo
My Commission Explres February 1, 2003

REVISED 7/1/2000



“08/¥272003 09:56 FAXI 703 305 2019

e

N

LT O 0 LR O G

908 A3

oA

06

USPFLO PUL HELP DESBK

(12) INTERNATIONAL APPLICATION FUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
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(43) Interoational Publication Date
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.-~ (10) International Publication Number
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(51) Internatioos! Patent Classification  GOIN 33/53,
33/566, AG1K 39/00, 39/395, CO7K 16728, 16/46
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(30) Priority Data:
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—  with international search report
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(8%) Date of publication of the internatioanl search report:
20 March 2003

For two-lettsr codes and other abbrnwiations, refer to the "Guid-
ance Noter on Codes and Abbreviations” appearing al the begin-
ning of each regular issus of the PCT Gurette.

(54) Titde: METHODS FOR IDENTIFYING COMPOUNDS FOR RBGULATING MUSCLE MASS OR FUNCTICN USING

CORTICOTROPIN RELBASING FACTOR RECEPTORS

< (57) Abstract: Screening methods for ldentfying compounds that bind to or sctivate corticotropln releasing factor2 receptors
(CRFZR) and regulatc o potentially regulate sieletal muscle mass or function in vivo. Also disclased are screening methods for
identifying compounds that prolong ur uugment the activation of CRF2R1 or of CRFIR signal transduction pathways, increase
O CRFZR of Increase CRF expression are provided, Pharmaceatical compositions comprising CRF2R agoniats, andbodiss to CRF2R
and mathods for increasing skeletal muscle mass or function or for the treatment of skeical muscle atrophy using CRF2R as the
target For intervention and methods for reatmen: of muscular dysiroptics are described.
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(54) Title: METHODS FOR IDENTIFYING COMPOUNDS FOR REGULATING MUSCLE MASS OR FUNCTION USING
CORTICOTROPIN RELEASING FACTOR RECEPTORS
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= (57) Abstraet: Screening methods for identifying compounds that bind to or activate corticotropin releasing factor? reccptors
(CRF2R) and regulate or potentially regulate skeletal muscle mass or function in vivo. Also disclosed are screening methods for
identilying compounds thal prolong or augment the activation of CRI2Rs or of CRF2R signal transduction pathways, increase
CRF2R or increase CRF cxpression are provided. Pharmaceutical composilions comprising CRF2R agonists, antibodies to CRF?R
% and methods for increasing skeletal muscle mass or function or for the treziment of skeletal muscle atrophy vsing CRF2R as the
target for imtervention and methods for treatment of muscular dystrophies are described.
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/ METODOS PARA LA IDENTIFICACION DE COMPUESTOS PARA REGULARLA

MASA O FUNCION MUSCULAR UTILIZANDO LOS RECEPTORES DEL FACTOR
LIBERADOR DE CORTICOTROPINA

Rohert J, Lsfort
Ruseell J. Sheldon
C co

La presente invencion se refiere a métodos paru identificar compuestos candidato para regular la
masa o funcién musculoesquelética o para regular la actividad o expresién de un receptor del factor-2
likorador de cortirntrapina (CRF»R). La invencién se refiers tarbien a métodos para el tratamento de la
atrofia musculoesquelética o & 1os méludus para indudir 13 aprrindia muavwlveos el il utilionndn el
CRF3R como el objetivo de la intervencion, y & los métodos para tratar las distrofias musculares

utlizando como ohjetivas al CRF7R y al receptor del factor-1liberador de corticotropina (CRF1R).

ANTECEDENTES DE LA INVENCION

CRER. v ligandos

Hasta 1n feulig s¢ han identificado dos factorey liberadores de la corticotrupina (el CRIF1R y
CRF,R) que pertenecen e la clase de receptor acoplado a la proteina G (GPCR). La activacion agonista
del CRF{R o del CRF2R provoca la aetivacidn Geg de la 2denilatociclasa. La adenilatociclasa caraliza la
formacién del AMPe, ¢l cual a su vez, ticue multiples efectos, entre Ins que s¢ incluyen la activacién de
la proteina cinasa A, 1a liberacion de calcio intracelular y la activacién de la proteine cinasa activada por
mitégeno (cinasa MAP). En otros estudios, el aumento en 1a sintesis do Losfaro do fnovitul witeaanlniny,

después e |8 setivaoion del agnnisia de los receptores CRF, sugiere que los CRFR también se acoplan

con la Ggq-

El CRFiR y ¢l CRF)R se han ¢lonado a partir de MUMANOs, Tuiss, 1atones, pollos, vacas, bupirs,
ranas y ovejas. Cada uno del CRF|R y del CRF2R tienen patrones de distribucién unicos. En los seres
humanos se han clonado tes isoformas, alfa, beta y gama de! receptor CRF,R. En ratar se hen
{dentifiuade los homologos del CRF2R alfa v beétd,

Se conocen varios ligandos/agonistas de los CRFR. Bl factor liberagor de corticuliopiud (4
hormona, CRF o CRH) se une al CRFjR y al CRF9R y los activa, El CRF ¢s un importante modulador
de las respuestas del cuerpo al estres. kste pépridu de 41 aminodoidos gobierna N ranjuuly Je praccins
neuronales, endocrinos € inmunitarios como regulador primario de! eje hormonal hipotilamo-hipdfisis-
suprarrenal (o gje HPA, por sus siglas en inglés). Ademés, hay una importante homologia de secuencia

entre ¢l CRF y el péptido sauvagina de anfibio, asi como con el péptido urotensina de teledsteos, los




10

15

20

25

30

AUG.25.2803 1:51PM LADAS & PARRY NY 212 246 8959

METODOS PARA LA IDENTIFICACION DE COMPUESTOS PARA REGULARLA
MASA O FUNCION MUSCULAR UTILIZANDO LOS RECEPTORES DEL FACY OR
LIBERADOR DE CORTICOTROPINA

Rovert J. Isfort
Russell J, Sheldon
0 TECNICO

La presente invencion se refiere a métodos pare identificar compuestos candidato para regular la
masa o funcién musculoesquelética o para regular la actividad o expresién de un receptor del factor-2
liberador de corticotropina (CRF2R). La invencién se refiere también 2 métodos pars el tratamiento de la
atrofia musculoesquelética o a'los métodos para inducir la hipertrofia musculoesquelética utilizando el
CRF7R como el abjetivo de la intervencidn, vy & los métodos para tratar las distrofias musculares

utilizando como objetivos al CRFR y al receptor del factor-1liberador de corticotropina (CRF{R).
D A JCION
CRER v ligandos

Hasta la fecha se han identficado dos factorcs liberadores de la corticotropina (el CRFiR v
CRF1R) que pertenecen a la clase de receptor acoplado a la proteina G (GPCR). La activacibn agonisia
del CRF{R o del CRF2R provoca la activacién Gag de la adenilatociclasa. La adenilatociclasa cataliza la
formacién del AMPe, el cual a su vez, tiene multiples efectos, entre los que s¢ incluyen la activacién de
ia proteina cinasa A, la liberacion de calcio intracelular y la activacién de la proteina cinasa activada por
mitépeno (cinasa MAP). En otros estudios, el aumento en 1a shntesis de trifosfato de inositol intracelular,
despusés de la activacidn del agonista de los receptores CRT, ;ugierc que les CRFR tembién se acoplan

con 1B Gaq

El CRF{R y ¢l CRF3R se han clonado a partir de humanos, ratas, ratorics, pollos, vacas, bagres,
ranas y ovejas. Cada uno del CRFiR y del CRF4R tienen patrones de distribucién dnicos. En los seres
humanos se han cionado tes isoformas, slfs, beta y gama del receptor CRFaR. En retas se han
identificado los homélogos del CRF2R aife vy beta,

Se conocen varios lgandos/agonistas de los CRFR. El factor liberador de corticotropina (u
hormena, CRF o CRH) se une al CRF{R y &l CRF5R y los activa. E1 CRT es un importante modulador
de las respuestas del cuerpo al estrés. Este péptido de 41 aminodcidos gobierna un conjunto de procesos
neuronales. endocrinos e inmunitarios como regulador primario del eje hormonal hipotilamo-hipdfisis-

suprarrenal (o eje HPA, por sus siglas en inglés). Ademds, hay una importante homologia de secuencia

entre ¢l CRF y el péptido sauvagina de anfibio, asi como con el péptido urotensina de teleosteos, los
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cuales actiian como agomistas del CRFR y del CRF4R. Estos tres péptidos tienen propiedades biologicas
semejantes como agentes hipotensivos y secretagogos de la ACTH., Adicionalmente, se ha caracterizado

2 Ja urocortina, un congénere de mamifero de la urotensina,

Los receptores CRF pueden distinguirsc; farmacolégicamente, de los no CRFR por medio del
uso de los agonistas y antagonistas que som selectivos del recepior. Estos agonisias y antagonistas
selectivos, junto con los ratones knockout (ratones con una modificacién génica especifica) en el CRFR,
han sido utiles en la determinacién de cudl receptor del CRF efectia la mediacién de las respuestas

biologicas especificas.

La funcién del CRF]R estd perfectamente bien establecida. Los ratoﬁes en los que se¢ ha
extirpado el gen CRFR (knockout en ¢l CRF1R) muestran un deterioro en la respuesta al estrés y una
reduccién en el comportamiento relacionado con la ansiedad. EL CRF|R es el principal mediador del efe
HPA. Especificamente, el factor liberador de la corticotropina, la cual se liberz desde el hipotalamo y se
ansporta hacia la hipéfisis anterior por medio dql sistema portal hipotalénﬁco-lﬁpoﬁsiario. interactia
con ¢l CRFR presente en las células ubicadas en la hipofisis anterior, La activacién del agonista del
CRFR resulta en la liberacién de la ACTH desde las células de la hip6fisis anterior hacia la circuiacion
sistémica, La ACTH liberada se une al receptor de la ACTH presente en las células ubicadas en la
corteza suprarrenal dando como resultado la liberacion de hormonas suprarrenales que incluyen a los
corticosteroides. Los corticosteroides median muchos efectos que incluyen, en forma enunciativa, la
supresién del sistema inmuniterio por medio de un raecanismo que involucra la awofia del timo y del
vaso. Esta activacién del CRF1R indirectumnente resulta on la subregulacién del sisterna inmunitarie por

medio de 12 activacidn del eje HPA.

Le funcién del CRF2R no esté tan bien establecida, Los ratones en Jos que se ha extraido el gen
CRF7R (knockout en el CRF7R) muesTan una reduccién en el deterioro de la ingeste de alimentos
después de la estimulacidn con urocorting, ¥ falta. de vasodilatacion, aungue -.u-m respuesta normal &l
esrés. Los experimentos con CRFR demuestran que ¢! CRF2R es responsabie de los efectos
hipotensor/vasodilatador de los agonistas del CRFR y de la reduccién en la ingesta de alimentos

observada durante el tratamiento de ratones con agonistas del CRFR.

tro hi ofia mus g ic

El musculo esquelético es un tejido plastico que facilmente se adapta a los camnbios, ya sea en la

demande fisiolégica de trabejo o por necesidad metabdlica. L2 hiperrofia se refiere a un aumento ¢n la
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masa musculoesquelética, en tanto gque la atrofia musculoesquelética se refiere a una disminucion en
dieha masa. La aofia musculoesquelética aguda." puede rastrearse hasta una variedad de causas que
incluyen, ¢n forma enunciativa: la falta de uso debido 8 yna cirugis, al reposo en cama o 2 huesos
fracturados; 12 desnervacién/dafio a los nervios Jdebidos a una lesién en 12 médula espinal, enfermedades
autoinmunitarias o enfermedades infecciosas; €l uso de glucocorticoides en condiciones no relacionadas,
la sepsis debida a la infeccién o @ otras causns; 1a limitaeién de nutrientes debids 2 enfermedad 0 2 la
falta de alimentos; v a los viajes espaciales. La atrofia musculoesquelética se presenta por medio de
procesos biologicos normales, no obstante, en ciertas situaciones médicas este proceso biolégico nermal
da como resultado un nivel de debilidad en la atrofia muscular. Por ¢jemplo, la atrofie
musculoesquelética aguda presenta una importante limitacién en la rehabilitacién de pacientes después
de estar inmovilizados, que incluye, en forma enunciativa, a la que acompafia a2 un procedimiento
ortopédico. En estos casos, el periodo de rehabilitacion necesario para revertir la atrofia
rmusculoesquelética es con frecucﬁcia bastante més largo que el periodo de tiempo necesario para reparar
1a lesién original. Bsta strofia aguda causada por falta de uso ¢s un problema particular en los ancianos -
quienes padecen ya de importantes deficiencias en la masa y funciér muscular relacionadas con la edad -

debido a que esta atrofia puede llevarlos a una incapacidad permanente y 2 una musrie prematura.

La atrofia musculoesquelética también puede originarse 2 partir de trastornos crénicos, por
ejemplo, la caquexia por chneer, la inflamacién crénica, la caquexia por SIDA, la enfermedad
obstructivo-pulmonar crénica (COPD, por sus siglas en inglés), la insuﬁcicncig '_cardiaca congestiva, los
trastornos genéticos, come por ejemplo las distrofias musculares, las enfermedades neurodegenerativas y
la sarcopenia (pérdida muscular asociada con la edad). En estas condiciones crénicas y la atrofia
rmusculoesquelética puede llevar a la prematura pérdida de movilidad, aumentando asi el porcentaje de

morbididad relacionada con la enfermedad.

Se sabe poco con respecto a los procesos moleculares que controlan la atrofia o la hipertrofia del
museulo esquelético. En tanto que 1a activacién que inicia Ia atrofia musculoesquelética es diferente para
los diversos eventos iniciadores de la atrofia, en la fibra musculoesquelética- afectada se presentan
cambios bioquimicos comunes que incluyen una i;lisminucién en la sintesis de proteinas, un aumento én
la degradacion protefnica y cambios en las isoenzimas prote{nicas de enzimas tanto contrdctiles como
metabélicas caracteristicas de un cambio de la fibra de lenio (merabolismo muy oxidante/isoformas
proteinicas de contraceién lenta) a ripido (metabolismo muy rlicolitico/isoformas proteinicas de rapida
contraceién). Algunos cambios adicionales que se presentan en el muscule esquelético incluyen la

pérdida de vasculawra y la remodelacién de la matiz extracelular. En las condiciones adecuadas, la

3
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conmutacién muscular rdpida y lenta demuestran la atrofia, en donde la pérdida relativa del musculo
depende de los ¢stimulos 0 condicién especifica de la atrofia. En forma importante, todos estos cambios
son regulados en forma coordinada y se activan o desactivan dependiendo de los cambios en las

necesidades fisiclggicas y metabdlicas.

Los procesos por medio de los cuales se presenta la atrofia y la hipertrofia ¢ conservan ¢n las
especies de mamiferos. Une multitud de estudios ha demostrado que los mismos procesos noleculares,
celulares y fisiolégicos basicos se presentan durante la atrofia, tanto en roedores como en humanos. De
este modo, los modelos de la atrofia musculoesquelética en roedores se han utilizado con éxito para
comprender y predecir las respucstas de la atrofia humana. Por ejemplo, la atrofia inducida por una
variedad de medios tanto en roedores como €n humanos, da como resultado. cambios similares en la
anstomia muscular, en el drea en seccidn transversal, en la funci6n, en la conmutacién del tipo de fibra,
en la expresion de la proteina contractil y en !a histologfa, Ademas, se ha demnostrado que varios agentes
regulan la atrofia rmusculoesquelética tanto en roedores como en humanos. Estos agentes incluyen a los
esteroides anabdlicos, 2 Ja hormona del crecimiento, el factor-1 de crecimiento Ge tipo insulina y 2 los
agonistas beta adrenérgicos. Estos datos demuestran, en su conjunto, que la atrofia musculoesquelética se

origina a partir de mecanismos comunes tanto en roedores como en serés humanos.

En tanto que se¢ ha mostrado que algunos agentes regulan la atrofia musculoesquelénca y se
aprueban para Su USO en SETCS humanos para esta condicion, estos agentes tienen efectos secundarios
indeseables como por gjemplo, la hipertrofia del musculo cardfaco, 1a neoplasia, ¢l hirsudsmo, la
androgenizacién de las mujeres, un aumento en el porcentaje de morbididad y la mortalidad, dafio
bcpéﬁco. hipoglicemia, dolor musculoesquelético, aumento en el wrgor tisular, taquicardia y edema, En
fa actualidad, no hay tratamientos que S5ean muy eficaces y selectivos, ya sea para 1a atrofia
musculoesquelética aguda o crénica. De este modo, existe la necesidad de identificar otros agenics

terapéuticos que regulen la atrofia musculoesquelética.

Distrofias musculares

Las distrofiss musculares abarcan un grupo de trastornos musculares progresivos hereditarios
que se distinguen clinicamente por 1a distribucién selectiva de la debilidad musculoesquelética. Las dos
formas més comunes de distrofia muscular son las distrofias de Duchenne y Becker, cada una de las
cuales se origina por la herencia de una mutacién en el gen distrofina, que esta ubicado en el locus Xp21l.
Otras distrofias incluyen, en forma enunciative, la distrofia muscular en la zona de unién con las

extremidades que resulta de la mutacion de multiples loci genéticos, que incluyen a los loci de calpaina

4
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p94, adhalina, y-sarcoglicano y P-sarcoglicano; la diswofia muscular fascioescapulohumeral (de
Landouzy-Dejerine) la distrofia mioténica y la distrofia muscular do Emery-Dreifuss. Los sintomas de la
distrofia muscular de Duchenne, la cual se presenta casi exclusivamente en hombres, incluyen la marcha
de anade, la caminata sobre las puntas de los dedos de los pies, s lordosis, caidas frecuentes y la
dificultad para levantarse y subir escaleras, Los sintomas comienzan alrededor de los 3 2 los 7 afios de
cdad en la mayoria de los pacientes confinados a una silla de ruedas durante 10-12 afios y muchos
mueren aproximadamente a los 20 aflos de edad debido a complicaciones respiraterias. E tratarnicnto
actual para la distrofia muscular de Duchenne incluye [a administracién de prednisona (un firmaco
corticosterside), el cual, aunque no cura, desacelera la declinacién de la fuerza muscular y retrasa la
incapacidad. Se cree que los corticasteroides, como por ¢jemplo la prednisons, actian bloqueando 12
activacién e infiltracién de la ¢élula inmunitaria que se precipiia por los dafios en ta fibra muscular que
resultan de la enfermedad. Desafortunadamente, el tratamiento con corticosteroide también da como
resultado la atrofia musculoasquelética que niega parte del beneficio potencial de bloquear 1a respuesta
inmunitaria en estos pacientes. De este modo, existe la necesidad de identificar agentes terapéuticos que
desaceleren los dafios en la fibra muscular y retrasen e} inicio de la incepacidad en pacientes con
distrofias musculares, pero que provoquen atrofia musculoesquelética en menor grado que las terapias

actuaiss.

Un problema asociado con la identificacién de los compuestos a ser utilizados en ¢l tratamiento
de la atrofia musculoesquelética o de las distrofias musculares ha sido la falta de buenos métodos de
tamizado para la identificacién de dichos compuestos. Los solicitantes han encontrado actualmente que
los CRF9Rs estén involucrados en la regulacién de la masa o funcion musculoesquelética y que los
agonistas de los CRFyRs pueden bloquear la atrofia musculoesquelética e inducir la hipertrofia del
muscuto esquelético. La presente invencién resuelve ¢l problema de identificar los compuestos para el
tratamiento de la atrofia muscular al proporcionar métodes de tamizado que utilizan el CRF2R, los
cuales pueden ser utilizados para identificar & los compuestos candidato utiles para el tratamiento de la
atrofia muscular, La presentc'invencién también resuelve el problema de encontrar compuestos para ¢l
ratemiento de las distrofias musculares al propotcionar un método de tamizado para identificar a los

compuestos candidato que activan tanto al CRF|R como al CRF2R.

SUMARIO DR LA INVENCION

La presente invencién se refiere al uso de CRFR para identificar compuestos candidato que son
potenciaimente dtiles en el tratamiento de la atrofia musculoesquelética, para inducir la hipertrofia
musculoesquelética o ambos. En particular, la invencién proporciona métodos in vifre para identificar

5
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compuestos candidato para la regulacién de la masa o funcién musculoesquelética, los métodos
compreénden poRer en contacto un compuesto de prueba con une célula que expresa CRF2R o poner en
contacto un compuesto de prueba con el CRF2R aislado y determinar si el compuesto de prueba se une al
CRF2R 0 lo activa. Otra modalidad de la invencidn se refiere & un método para identificar compuestos
terapéuticos candidatos de un grupo de uno o mads compuestos candidato, compuestos que s¢ ha
determinado s¢ unen al CRF2R o lo activan, lo que comprende administrar ¢l compuesto candidato a un
animal y determinar si el compuesto candidato regula la masa musculoesquelética o 12 funcidén muscular

en el wiinal Latads,

Una modalidad adicional de la invencidn se¢ relaciona con un método pare identificar los
compuestos candidato que regulan la mass o funcién musculoesquelétic, el método comprende, en
cualquier orden: (i) poner en contacto un compuesto de prueba con una célula que expresa un CRFoR
funcional y determinar el nivel de activacién del CRF)R resultante por el compuésto de prueba; (i)
poter ¢n contacto un compuesto de prueba con una célula que expresa un CRF R funcional y determinar

el nivel de activacién del CRF (R que resulta del compuesto de pruebas; seguido de (Jil) comparar el nive!l

iQ de activacién del CRFsR y el nivel de activacién del CRF|R; y (iv) identificar equellos compuestos de

prueba que muestren una actividad similar hacia €1 CRFR y el CRF|R o que muestmen selectividad para

¢l CRF2R como compuestos candidato para regular la masa o funcién musculoesquelética.

La invencidn proporciona, ademds, métodos para identificar 2 los compuestos candidato que
prolongan o aumentan lz activacién inducida por el agonisis deFCRF3R o de una ruta de transducoién de
sefial del CRFoR. Estos métodos comprenden, ya sea en cualquier orden ¢ e forma concomitante! (i)
poner en contacto un compuesto de prueba con una célule que expresa al CRFoR fimcional, (i) tratar a ls
célula con un agonista de CRF7R durante el tiempo suficiente y a la concentracién necesaria para
provocar la desensibilizacidn del CRF2R en las células de control; seguido por (iii) la determinacidn del
nivel de activacidén del CRFR e identificar a los compuestos de prueba que prolongan o aumentan la
activacion de un CRFR o de una ruta de transduccion de la seflal del CRYR, como compuestos candidato
para regular la masa o funcién musculoesqueiética. En una modalidad particular, la presente invencién se
relaciona con un método para identificar compuestos terapéuticos candidatos de un grupo de uno o mds
compuestos candidato que se determund prolongan o aurentan la activacién de un CRF9R o de una ruta
de transduccidn de seflal del CRF)R; el método comprende: administrar el commpuesto candidato, junto
con un agonista del CRFR, a un animal y determinar ¢i ¢l compuesto candidato regula la masa o funcién

musculoesquelétca en el anima) trrtado.

NO. 9BR P.7/832
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La invencién proporciona ademds métodos para identificar & los compuestos candidato que
aumentan la expresién del CRF4R; los métados comprenden poner en contacto 2l compuesto de prueba
con una ¢élula o con un lisado celular que contiene un gen reportero asaciado en forma operativa con un
elemento regulador del gen del CRF3R vy detectar la expresion del gen reportero, Los compuestos de
prueba que aumentan la expresién del gen reportero se identifican como compuestos candidato para
aumentar la expresién del CRFR, En una modalidad particular, la presente invencidn se relacions con
un método para determinar si esos compuestos candidato que sumentan la expresidn del CRF)R pueden
ser utilizados para regular la masa o funcidn musculoesquelétics in vivo por medic de la administracion
de un compuesto candidato a un animsal y determinar si el compuesto candidato regula la masa o funcién

musculoesquelética en el animal tratado.

La invencidn proporciona ademéis métodos para identificar los compuestos candidato que
aumentan la expresién del CRF, los métodos comprenden poner en contacto un compuesto de prueba con
una célula o con un lisado celular que contiene un gen reportero asociado operativamente con un
elemento regulador del gen del CRF y detectar la expresién dcl gen reportero. Log compuestos de prueba
que aumentan la expresién de!l gen reportero se identifican como compuestos candidato para sumentar la
expresién de CRF. En una modalidad particulaf, la presente invencion se refiere a un método para
determinar si ¢sos compuestos candidato, que aumentan la expresién del CRF, pueden ser utilizados para
regular Ja masa o funcién musculoesquelética in vivo por medio de la administracién de un compucsto
candidato 2 un snimal y determinar si ¢l compuesto candidato regula. la masa o funcidn

musculoesquelética en el animal watado.

La presente invencidn también se relaciona cot. el uso de agonistas del CRF2R, que expresan
vectores que codifican un CRFgR funcionsal, vectores de expresién que codifican un CRF2R
constitutivamente activo o compuestos que sumentan lz expresién del CRFoR o dei CRF para tratar la
atrofia musculoesquelética, En particular, la invencién proporciona métodos para tratar la atrofia
musculoesquelética en una persoma que necesite de dicho tratamiento; los métodos comprenden
edministrar a la persona una cantidad segura y eficaz de un sgonista de] CRFR, un vector de expresién
que codifica para un CRFR funcional, un vector de expresion que codifica para un CRFzR
constitutivamente activo, un vector de expresién que codifica para un CRF o un andlogo del CRF o un
compuesto que eumenta la expresién del CRF2R o del CRF. En una modalidad particular, la presente
invencién se refiere 2 un método para tratar la atrofia musculoesquelética en una persona que necesite de

dicho tratamiento, el método comprende administrarle a la persona una cantidad segura y eficaz de un
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agonista del CRF2R junto con una cantidad segura y eficaz de un compuesto que prolonga o eumenta la
activacién, inducida por agonista, del CRFaR, o de una ruta de transduccidon de la serial del CRF2R.

La presente invencién también se refiere al uso de un agonista del CRP2R para aumentar la masa
o funcidén musculoesquelética en una persona, En particular, 1a invencién proporciona un meétodo para
aumentar la masa o funcién musculoesquelética en una persona en la que este aumento ¢s deseable; los
métodos comprenden identificar a una persona en la que es deseable ¢l aumento en la masa o funcion

muscular y administrarle una cantidad segure y eficaz de un agonista del CRFR: -

La invencién proporciona sdemds composiciones farmacéuticas que comprenden una cantidad
segura y eficaz de un agonists del CRF2R y un portador fanmacéuticamente aceptable. En una modalidad
particular, la composicién farmacéutica comprende un anticuerpo humano o quimérico especifico para
un CRFR. En otra modatidad particular, la composicién farmacéutica comprende un CRF o un andlogo

del CRF, de preferencia urocortina II.

La presente invencién tembién proporciona anticuerpos para el CR.FZR y, ¢n particular, para

apticuerpos quiméricos o humanos que son agonistas del CRFoR.

En toda esta solicitud, se hace referencia e diversas publicaciones. La totalidad de lo expuesto en
estag publicaciones se incorpora de este modo como referencia en esta solicitud con &l fin de describir de

manera m4s completa et estado de la técnica & la que esta invencidn pertenece.
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DE ON DEL LISTADO DE SE NCIAS

Cada una de las secuencias de proteinas y de nucleéridos del CRFR o la secuencia de proteinas
andlogas del CRF incluidas en el listado de secuencias, junto con los correspondientes pumeros de
acceso de Qenbank o de Derwent y las especies de animales a partir de las cuales se clonaron, se

" muestran en el Cuadro 1. También se muestran los nimeros de acceso de 1as secuencias de nucledtidos
relacionadas que codifican para secuencias de aminodcidos idénticas o casi idénticas a la secuencia
mostrada en el listado de secuencias. Estas secuencias relacionadas difieren principelmente en la
cantidzd de la secuencia 5' 0 3' no traducida mostréda.
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CUADRO]
Deseripcion SEQID Especie Numero de acceso Numeros de acceso
dela NO: Genbank (GB) ¢ | relacionados con Genbank
secuencia nucledtido, Derwent (D) de la (GB) o Derwent (D),
aminodcido secuencis de |
nu¢ledtidos
CRFIR 1,2 Homo sapiens X72304 (GB) E1143] (GB) L23332 (GB)
192584 (D)
T37068 (D)
T28968 (D)
Q81932 (D)
variante del 3,4 Homo sapiens 123333 (GB)
CRF1R
varinate dol 5,6 Homo sapiens | NM_004387 ({iR)
CRFiR
variante de! 7,8 Homo sapiens |  AF180301 (GB)
CRFiR ‘
CRF3R alfa 910 Homo sapiens | U34587 (GB) E12752 (GB) T12247 (D)
NM_001883 (GB) T66508 (D)
CRF2R beta 11,12 Homo sapiens | AF011406 (GB) '
CRF7R 13,14 Homo sapiens | AF015381 (GB)
gama ‘
CRF{R 15,16 Rartus - T28970 (D) L25438 (GB)
norvegicus L24096 (GB)
192386 (D)
Q81954 (D)
AH006791 (GB)
CRF)R alfa 17,18 Rartus U16253 (GB) NM_022714 (GB)
norvegicus X01009 (D)
T12243 (D)
variante del 19,20 Raitus T12244 (D)
CRF3R beta norvegicus
CRFR 21,22 Mus museulus | NM 007762 (GB) X72305 (D)
CRFZR 2324 | Mus musculus T28972 (D) U17858 (GB)
CRF,R 25,26 Mus musculus | NM_009953 (GB)
CRF{R 27,28 - Ovis aries AF054582 (GB)
CRF1R 29,30 Xenopus Y14036 (GB)
laevis
CREsR 31,32 Xenopus Y14037 (GB)
laevis '
CRFiR 33,34 Ameiyrus AF229359 (GB)
nebulosus
CRF|R 35,36 Ameiuvrus AF229361 (GB)
nebulosus
CRF2R 37,38 Ameiurus AFP229360 (GB)
nebulosus
CRF1R 39,40 Bos tavrus AB035434 (GB)

10
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CRFJR 41,42 [ Gallus gallus | L41363 (GH) Il

Urocorting 43 Mus musculus AF331317
I

Péptido 44 Homo sapiens BC002647
relacionado :

conla
urocortina

BREVE DESCRIPCION DE LAS FIGURAS

La Figura 1 demuestra el efecto antiatrdfico del agonisia del CRF|R/CRYF3R, 1a sauvagina
{administrada por via subcutinea 2X al dia), sobre e! musculo gastocnemio medio en ¢] modelo de

atrofia por desnervacién del nervio cidtico de ratén.

La Figura 2 dermuestra el efecto antiatréfico de Ia sauvagina (administrada en forma continua
mediante una minibomba osmdtica) sobre el miiscula anterior de la tibia en ¢l modelo de atrofiz por

desnervacién del nervio cidtico de ratén,

Las Figuras 3A y 3B dermuestran el efecto entiatréfico de Ja sauvagina (administrads en forma
continug mediante una minibomba osmética) sobre la awofia inducida por glucocortico@dc del musculo
enterior de la tibia (Figura 3A) ¥ ¢l muisculo gastrocnemio medio (Figura 3B).

La Figura 4A demuestra ¢l efecto antiatréfico de Ia sauvagina (2dministrada en forma subcurénea
2X al dia) sobre 1a atrofia inducida por enyesado del misculo anterior de la tibia y el efecto inductor de
la hipertrofia sobre e] musculo anterior de la tibia no enyesada (normal), La Figura 4B demuestra el
efecto antiatréfico de la sauvaging sobre la atrofia inducida por enyesado del musculo gastrocnemio
medio y el efecto inductor de la hipertrofia de la sauvagina sobre el musculo gastrocnemio medio no

enyesadn (narmal)

La Figura 5 demuestra los efectos inductores antiatréfico e hipertréfico de la Sauvagina y la
urocorting (administrada en forma continua mediante una minibomba osmatica) sobre ¢l miisculo

anterior de la tibia en el modelo de atrofia inducida por desnervacién del nervio ciatico de ratén.

Las Figuras 6A y 6B demuestan los efectos antiatréficos de la urocorting (administrada en
forma subcutdnea 2X 3] dia) sobre la atrofia inducids por falta de uso del misculo anterior de Ia tbia
(Figura 6A) y del musculo gastrocnemio medio (Figura 6B).

11
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La Figura 7 demuestra ¢] efecto antiatréfico de Ig Sauvagina (adminiswrada en forma subcutinea,
2X z] dia) en el modelo de atrofia inducida por desnervacion del nervio cistico adrenalectomizado de
rata, sobre la atrofiz inducida por desnervacién de los mdsculos tibial anterior (Figura 7A), extensor
largo del dedo (EDL, siglas de extensor digitorum longus) (Figura 7B), séleo (Figura 7C), gastrocnemio
medio (Figura 7D) y plantar (Figura 7E). Ademds, la hipertrofia inducida POr sauvagina del miisculo
EDL no desnervado (Figura 78),

La Figura § demuesira que en el modelo de atrofia por desnervacién del nervio cigtico de ratén,
la sauvagina (administrada ¢n forma continua mediante una minibomba osmética) tuvo un efecto
antiatréfico sobre el mitsculo anterior de la tibia en ratones de tipo silvestre, pero no en ratones knockout
¢n el CRFoR.

Las Figuras 9A y 9B demuestran que en un modelo de atrofia por falta de Us0 por enyesado de la
pierna del ratén, la sauvagina mvo un efecto antistréfico sobre el miisculo EDL y el séleo, conforme se
midié por medio de la masa (Figura 9A) o ln funeién muscular (Figura 9B),

12
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RESCRIFCION DETALLADA DE LA INVENCIAN

L. Términos y definiciones:

La siguiente es una lista de las definiciones de los términos utilizados en Ia presente.

“Agonista” se refiere a cualquier compuesto, que incluye en forma enunciative anticuerpos, y
3 queactiva un receptor. Por ejemplo, los agonistas del CRFR incluyen, en farma enunciativa, al CRF y a
los andlogos del CRF.

“Variante alélica” se refiere a una variante de un gen o producto génico determinado, Cualquier
persona con experiencia en la campo reconoce que un gran nimero de genes estdn presentes en dos o

mis formas alélicas en una poblacién y que algunos genes tienen numerosos alelos.

10 “Anticuerpo”, en sus diversas formas gramaricales, se refiere a moléculas de inmunoglobulina y

a las parciones inmunociégicamente activas de moléeulas de inmunoglobulina, es decir, a las moléculas

que contienen un sitio de unién con el antigeno, las que se unen especificamente a un antigeno,

Q “Anticuerpo purificado" se refiere a un anticuerpo que ha sido separado total o parcialmente de las
proteinas y de las moléculas orgdnicas naturales con las que estd asociado en forma naturs], De

15 preferencia, la preparecién es de al menos 60% del anticuerpo, con mis preferencia de al menos 75% del

anticuerpo, con meyor preferencia de al menos 30% del anticuerpo y con la méxima preferencia de a

menos 99% en peso seco dal anticuerpo.

La "afinidad de unién” se refiere a la proclividad de un ligando & interactusr eon un receptor y

esta inversamente relacionada con la constente de disgeiacién de una irtfcraccién’,rligando{CRFR del CRF ,
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incluyen, en forma enunciativa, substaneiag ta]eg como la sauvagina (ver, Por ejemplo, la patente de log
EE.UU. ntim. 4,605,642), 1a urotensina (ver, por ejemplo, las patentes de los EE.UU. nims, 4,908,352 y
4,533,654), Iz urocortina I de ratén (SEQ ID NO: 43), el péptido relacionado con la urocorting humana
(SEQID NO:44) (Reyes, TM. ot al,, Proc, Nat’l Acad S¢; 98:2843-2848 (2001)), 1a wrocorting (ver, por
¢jemplo, la WO 57/00063) vy los andlogos del CRF descritos en las patentes-de log EEUU, nim.
4,415,558; 4,489,163. 4,594,329; 4,605,642, 5,109,111; 5,235,036; 5,278,14¢; 5,439,885; 3,493,006;
5663292; 5,824,771; 5,844,074; ¥ 5,869,450. Cada una de stas se incorporg en | presents como
referencia, Los andlogos de] CRF preferidos son 13 sauvagina, la Urocortina, e] péptido refacionado com la

uroeorting, la urocortina I yla urdtensina.

CRF|R al CRF3R 0 a Jos dos, La activacién de los CRER puede medirse conforme se describe mgs

adelante,

“CRFR" se refiere al CRF 1R 0 al CRF 4R,

CRF IR se le ha referido Previamente como CRF-RA, PC-CRF, CRF, (Perrin, MH., e al.
Endoaﬁnology 133:3058-3061 (1993), Chen, R,, et al, Proc. Natl Acad Sci. US4 90:8967-8971 (1993),
Chang, C_p, ot al.,, Neuron 11:1187-1195 (1993), Kishimoto, T, et al., Prog Natl, Acad, Sel, US4,
92:1108-11]2 (1995) y, Vita, N. et al., FEBS Lert. 335: 1.5 (1993)) o el receptor de la CRH,
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“CRF 2R" se refiere a cualquier isoforma del CRF3R de cualesquiera especies animales, Al

CRF 2R también se Je ha referido como HM-CRE, C -RB, (Kishimoto, T,, et al., Proc. Narl, Acad.
Sei.US4, 92:1108-1112 (1995) y Perrin, M. er al. Proc. Nadl. Acad, Sei. US4 92:2969.2973 (1995)),

La definicién del receptor de] CRFoR incluye, en forma enunciativa, a Jog receptores para los
cugles la secuencia de ADN que codifica para el receptor s¢ ha depositado ep unz base de datos de
Secuencias.Estas secuencias incluyen & los nimeros de acceso: U34587, E12752, NM_001883, T12247,
T66508, AF011406, AF019381, U16253, T12244, T28972, U17858, NM_009953, Y14037 y AF229360,
Las secuencias de nucledridos y de protefnas de estos receptores pueden obtenerse del GenBank o de

Derwent Y, por conveniencia, en ¢ listado de secuencias de la presents se proporc¢ionan secuencias

representativas,

El término “CRFR » también incluye protefnas truncas, con mutaciones o ambas, en donde ]as
regiones no necesarias de |3 molécula receptora para la unidn con e ligando o 1a sefinlizacién han sido
suptimides o modificadas. Por ejemplo, alguien con experiencia en &} ¢ampo reconocers que un CRFR

conservadores son bien conocidos en el campo. Por ejemplo, se sabe que los GPCR pueden tolerar
sustituciones de residuos de amino4cidos en lag alfa-hélices transmembrana, lag que estdn orientadas

15
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Ademds, alguien de experiencia en el campo reconocera que Ias variantes alélicas funcionales o
les variantes de empalme funcionales de los CRFR pueden ester presentes en una especie particular y que
estag varjantes también tendrdn utilidad en la presents invencién. Se conocen las variantes de empalme
de los CRER, por ejemplo, de las patentes de los EE. UU, mims. 5,888,811; 5,786,203; v 5,728545, cada
una de las cugles s¢ incorpora en la presente como referencia. Lag variantes del CRF)R también estén
incluidas en la definicién de CRF{R y las variantes de! CRF9R también estén incluidas en la definicién
de CRF2R.

A las fusiones de un polipéptido de CRF{R o de CRF3R, o de un fragmento de polipéprido de
CRFR o de CRF2R con un polipéptido que no es de CRFR se les conoce como proteinas de fusién del
CRFR. Mediante cl uso de métodos conocidos, alguien con experiencia en el campo podrd preparar
proteinas de fusién de un CRFR o de un CRF2R que, en tanto que es diferente del CRF(R o del CRF2R

* nativos, seguird siendo Gtil en la presente invencion, Por cjemplo, el polipéptido que no es de CRFR

puede ser una secuencia de polipéptido de sefizl (o lider), 1a cual dirigcvcn forma co-traduccional o post-
traduccional la transferencia de la proteina de su sitio de sintesis hacia otro lugar (por ejemplo, el lider
del factor & de la levadura). O ¢l polipéptido que no cs de CRFR puede afiadirse pars facilitar la
purificacién o identificacién del CRFR (por ejemplo, poli-His o el péptido de bandera). Las proteinas de

3Z

fusién del CRF R también estdn incluidas dentro de la definicién de CRFR y las proteinas de fusién del -

CRF3R también estdn incluidas dentro de la deflnicién de CRF3R.

“Ruta de transduccién de la sefial de CRF9R” se refiere a cualquier ruta de sefializacién (por

ejemplo, AMPc, cinasa MAP) o combinacién de rutas de sefializacién que estén moduladas por la unidn

de ligandos endégenos o exdgenos con el CRFpR.

“Los CRFR funcienales” se refieren a CRFR, los cuales se unen al CRF o a un anslogo del CRF

in VIve 0 in vitro Y se activan como resultado de 1a unién con el ligando.

“Gen de fusién” se refiere a dos o més secuencias que codifican para el ADN, asociadas en
forma operative, de modo que codifiquen para una proteina hibrida, Una “proteina de fusién” es el

producto proteinico de un gen de fusién.

“Inhibir" se refiere a bloquear total o parcialments un proceso o actividad particular, Por
ejemple, un compuesto inhibe la atrofia musculoesquelética si evita ya sea total o parcialmente la atrofia

muscular.

16
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Conforme se utiliza en la presente, se dice que dos secuencias de ADN estin "asociadas en forma
operativa" si I naturaleza de] vinculo o enlace enpre Jas dos secuencias de ADN no: (1) da como

tiene la capacidad de efectuar la transeripeidn de la secuencia de ADN, de tal forma que la transeripeién
resultante es susceptible de ser traducidg en la proteina o polipéptido deseade.

“Porcentaje de identidad” se refiere gl porcentaje de nucleétidos o aminodcidos que dog
SCCUenICias tienen en comin, se calcula como sigue. Para caleular €l porcentaje de identidad de uns
secuencia especifica (la incégnita) la parte relevante de la secuencia Incégnita ge compara ¢on una
secuencia de referencia, utilizando el programa de computadora de comparacion BestFit, Wisconsin
Package, Version 10.1, que puede obtenerse de Geneties Computer Group, Inc. Este programa utilizs e]
algoritmo de Smith y Waterman, Advances in Applied Mathematics, Issue 2! 482-489 (1981). El
porcentaje de identidad se calcyla con los sigujentes parémetros por omisidn para ¢l programa BestFit: Ja
matriz de marcacién es blosumeé2.cmp, 1a penalizacién por creacidn de la brecha es de g y la

"Polipéptido” se refiere cualﬁmcr cadena de aminoicidos, sin considerar la longitud o
medificacién post-traduccional (por ejemplo, la fosforilacién o la glicosilacién),

"Promotor" se refiere a una secuencia de ADN que controla el inicio de Ja ranseripeién y la

velocidad de ranscripeidn de Un gen o region de codificacidn.

"Tratamiento profilictico" se refiere al tratamiento preventivo de yna Persona, que actualmente

D0 muestra signos de atrofia musculoesquelética, con ef fin de bloquear rota) 0 parcialmente 1z

33
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pacientes.

"Regular” en todas sys formas gramaticales, se refiere aumentar, disminujr o mantener, por
ejernplo, regular la masa 0 fimeién nusculoesquelética ge refiere a aumentar, disminuir o mantener el
10 nivel de la masa o funcién musculoesquelética,

"Regulacién de la maga o funcién musculoesquelética” incluye la regulacién de la masa

musculoesquelética, de Jg funcién musculoesquelétics o da ambas.

“Elemento regulador se refiere a una secuencia que tiene la capacidad de controlar el nivel de
transcripeidn de ung secuencia d¢ ADN asaciada en forma operativa. Dentro de esta definicién de
IS elemento regulader se incluyen los promotores ¢ intensificadores. Por ¢jemplo, un elemento regulador

20 promotor o elemento intensificador heterdlogo que responde a una sefia) que s 12 que serd medida, En

"Agonista selectivo” se refiere a que o] 8EOTISta tiene una achividad significativamente mayor
hacia ciertos TECEPIOTes en comparacidn con otros receptores, y no a que este es completamente inactivo
O 25 conrespecto a otros receptores.

funcién musculoesquelética ¢ en ambas,

“Atrofia Inusculoesquelética” se refiere a lo mismo que "consuncién musgular” Y s¢ refiere a una

disminucién en la maga musculoesquelética o en Ja funcién musculoesquelética o en ambas,

18
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El término "tratamiento® se refiers g un tratamiento profilictico o terapéutico,

A menos que se defina de otra manera, todos los términos técnicos y cientificos utitizados en la
Presente tienen el mismo significado que aquél que entiende en forma comun alguien de habilidad
ordinaria en las 4reas de Ja quimica de las proteings, de la farmacologia o 1a biologia molecular, No se
pretende que los métodos, matenales y ¢jemplos que se describen en l1a presente sean limitativos, En 1a
practica o en la pruebs de Ia presente invencion pueden utilizarse otros metodos y materialeg similares o

cquivalentes a los aqui descritos,

II. La funcidn de los CRF ¢n la regulacidn de Ja IMasa jpuscyloesqueléticn

Alguien de experiencia en el Campo reconocerd la utilidad de la presents invencign dada ia

dexametasona en Jog modelos de atrofia musculoesquelética. Ademis, los datog muesttan que Jos
19
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agonistas del CRFR no rapssran cste cfeciu antlawéfico en ratoneg en los que se hs modificado ¢l
CRP2R. Tambidn, cn ratax en lag que 3¢ ha interrummido ¢f cje HPA medindo it CRF{R mediante o)
retiro de las glinguins aupracrenale: (adrepalesiomis quinirgica), el rstmiento de esiosg animales crm
agonistan del CRF no 3elcetvos muestTs un ¢fcetn antiamésioo, leque indiea que ¢l CRF2R media los
ef8otog antiatificos, Adomay, los resultados demuestran que Ja administracion ds un agonists del CRFR
RO sglectivo mnesta un efecto inductor de Ig hipertrofia. Conjuntaments, eston «1atos demucarran of papel
rodulador del CRI2R em el proceso de Je suofiz musculoesquelética,  E| Papel ¢ funcién expecifion da
los CRFR jn vivo ¢ investyé utilizande [os HEED2E fammacoligivos, sauvagina (Rachem Broacisnies,
Ine. King of Prussig, L’A) y irrocordna {Bachrin Biasclenccs, nc.), Que 200 agomisiss selectivos dr lo
CRFR en vuricg modcjos de 1y aTofis musculacsquelétioa, que sc describen mds adelany, Estos agentex
han sido bien caracterizndos y se deseriben en la Literatura ciontitica. )

Tas Figuras 1 g 7 ¥ 9 muesean Jos renuliudos de los exjwrimentog quc demucsan qus Ja
administraciin de agonistas sclectivay dz Jog CHIR results en )a iphib’ eida estadisticoriente significative
de 1a atrotia musculoesqueldtica, [a Figura 8 muestra qire ¢ ofocto actarsdfico del agorista de) CRFR, Iy
sauvaging, cs mediad nor medio dcl CRF2R. Log agonistay de! CRFR adminisirados dos veces al dia en
combinicidn con o) inkibidor de 18 fosfonliesterasa v 1a tenflling, dio asmo resniftado In inbibicidn Jdy a
atofin musculoesquelition en modelos animales dé ctrogia nhusculoesquelétics. Lu teofiling $¢ afindid
para polenciar Ia duraeién y tusgmitud de (8 accirm de log agonistas de] CRFR. dandn como resultado my
sumento en lu efeacia de cstos CODIpURstes. La tenfiling administyada sola en estas modelos de atrofie ne
wvo efecto, la que demuestra que el efsow antiat(ifico dal agonista del CRFR combinndo con la
teofiling sc debics sl efeoto de] egonista de! CRFR, Adicivnalmente, la dasificuzion oontinua ilel agonjete,
del CRFR ¢a auseuciz de Io teotilinm, potr medie de uuu minibomba asmética, tambide div como
resullado lo inhibicidn de la aofia musculoesqueiética y 1a hipertrofia musculoeaqueliticy. La
significanedz estadistica de los resultadiy g2 deteroins wilizando ¢l ANCOVA (Pouglas C,
Mentgnmuery, Design and Analysis of Hxperiments, John Wiley und Song, New Yok (2da g4, 1984)),
Lay abreviauimas utilizades en las Fimuan -0 son: g-gromo, SEM-crror evdndar de 1a mdia,

Fepecificsmeants, [a Figema 1 (Fip. 1) muoestrx qus In sauvaginu inhibe g arafia saducidn por la
desmervacion Jel musculo gastociemio medio en un modelo do atrafis por desncrvesiin <sl nervio
cidtico de ratén. Levendn: A - solucidn saling ﬂs{nlégica {oontrol); R - sauvagina (001 mgke) +
teofiling; C - sauvayina (0,03 mg'ks) + woffling: 13 - sauvagina (0.1 mg/kg) + teofllina: T - NAUVATIna
(1,0 mg/kg) + teofilirm: + . P< 0,05 campirado con la sahicidg saling, Despury de la desnervacion del
nervin citlico derecho, a luy ratones macho se leg inyesto Anlivaging en forma soboutinea dos vecey 2l
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{(s6lueidn wuling finioldgica) hurants aueve dies. Ly sauvaging s¢ atrainigtrg conjunmusente con 30 mphy
de tcotiling. ] dia naeve, se retird e] mitsey g Zasirxcnemio medig ¥ $= pesd pare deteirning: el grado d=

Ya atrotia,

La Figure 2 (Fig. 2) mucstru que In fauvagin inhibe !5 atrnfia inducids por 1a desnervacisn dal
miigculo tibial anerior an un modeln de atrofz Par desuervacion de; Bervio cidtico del rardy,. Levendn: A
- 2gud {oonmol); B - sauvaging (0,1 mglad); © - sauvagina (0,3 mgikg/d), D . SaUVLETmA (1,0 mg/'kp/d):
* . p< 0,05 comparado con ggug, Despudy de |g desticrvacitn de) LeIVIQ cidliin derecho, a Ins ritoneg
macho we leg dosifics ¥4 ¥ed con sauvaging o con af vehionlo de contro) {solwidn saling fistaldyica)
mediante I8 infugidn cantinua uttlizandy wna winibomba gamGtiey Alzet o S5phr luym 9l término el
periodo de! exparimento (sin teufiling adicional). La dogie Jumimatrads diarismente 1w Sauvaging cx lIa
anteriormente indicada, La implaniacién de jg minibumba ce realizd «n el momento de 1y desnervecian
del nervio citiciy, B dia nueve, se retiré el musculo ‘ihial ROTETIOL ¥ *& peats parg determinmr e) rrado de
fa arofia,

Le Figurs 3 (Fin. 3) demiesi que I sauvaping inhibe 8 la auofia museylar inducida por
shicoeoricoides de Jou miseylos bial snterfor (Fig, JA)y H3ETaonemio niedio (Fig. 38) en o modalo

ci agu= potzble (oontrol no alrofiado) 9 - 2gim » daxameatesoma (cuntro] arofiadn). ¢ . gauvegina (0,1
mg/kgidy + dexametasona: I . SAuvaging (0,3 mgkp/d) « dexamelusona; E - sauvaging (3,0 mg/kg/D) +
dexametasona; + _ P 0,05 comparado gon Agus; ¥ - pg 005 cumparado con agus + dexomotasoien.
Deaputs de 1n adisida del glucncortizoida ¥ ia dexwmerasany g) agun paizsble (| me/ky/d), 2 fos ratones
Duacha se les dosificaron los agentrs o 6] vehiculn de vungral {aclucidn yalina dmolégina) soteriormentc
indicados, modiante 12 fnfugion continuu utlizande Wma minlbomba gsmétics Alzet & 5uihr hasta €] finy
del periodo dej CXPEMNiento (Bin tcotilina ndielonal), La dosis suministrads dinriaments dc sanvayina es
¢oma st indicé antcriomrznte. Ly implantacién da Ig Tintbomlm se realize al monento de inicio de g
exposiciin a la dexamesasmma. Nueve ding despnds dol inigjo de 15 dusiflcocién de Muvaging, 5¢ rotira.un
1635 miscislos ¥asroonemio melio y tibja| micrior y ge Pesaron para determingy ¢| grado de Ia airotia.

La Figura 4 (Fig. 4) downuestra que [ Sauvaging mhibe 1a awrgfiy inducida por 12 fajra de usn Je
loi milsculos (ibjy] antenor (Fiw. 4A) ¥ pastocuemio medio (Fig. 4B). Ademis, v obsarve wa
Lipertrofia cstadlsicaments ignificaliva de Joy miscnlos gastrosncmio medio v tibial anterior de in
Pierma no enyegada can el tranamicnto con sauvaging, Leyewdu: A - golueisy valina fizioldgiiu (coatrol);
0 - teuhling: <. souvagina (0,03 mg/ke) + woflling: D- fairvaging (9, | mgkpl + teofiling; T . selVaging
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(0.3 mg/kp) + teofiling; * - p< 0,05 comparadn con s golyeidn saling. Deapygs del eniecado de n piemg
trasern derechi, 2 Joo ratones IRCRO 8¢ lag inyraid SAUVDEINA o el vehicylp de coulol (eolucidn snling
fisiologica) e forma suboutnes en 12 regidn mestiy escapular, dng veces o diz durante disg dis a Iy
tlosis indicada Muninistrads diariamente, La sauvagina 3e edminisird canjuntaments gon la dosiy
intyaperitonenl gel inhibidor de 13 fasfodivsternag teafilina (30 mg'kg) dov vecas oy dia Bl dis dres, ge
tetiraron log idsoulos Baslrocnemio medi, ¥ tbial antering ¥ 52 pegaron parn determipar -] urudo de Jn

wh

La Fipure 5 Mg, 5) demuestys que tanto Ja Imvagioe como |a Urorting mmben 1, agofic

mducida por deenervacidn de) miiseulo tihiql anterior, en wy madelo de atay Por desnervacisn de!

10 nervio cidticu en rargp, Adeicis, g observé la lipertrofic de ia PieTa no desnervuda <on cl tralkmientg

000 vrocortism. Leyenda: 4 - aguy (oonmol): B . N{Uvaring (1 mekgrd); C - urocorlina (1,0 mgikp/d); * -

P< 0,05 oomparado con agLa, Desmds da [a desnervacion dei nervig vidtico derecho, a Jog ratoncs se les

dosificaren jos agentes o el vehiculo dy control (solucidn ealwng fisiologica) antzriores medinntc 1a

{nfusion eentinyg, utilizzmdo yma minihwmba otmétca. Aleet & SuiMy tmsea el fin del perfodo del

15 experimeutn (sin tcofiling adielonal), La dugis Suministiela disriamente de fog Bgcntes va {ndipg

nterioriente. La implantacidn de la minibombs ge reg)izs Al mismo tiempn, que 18 demervacién de]

nervio cidtico. Bl diy nucve e retird ol musenla ubia! antcryor ¥ S8 pecod pare determingr ¢l grailo de Jg
amofia,

Us0 por etyzsado e [a plerng del Tatim. Layends: A - volucidn salina fisolégicy (contml): B . urogortina
(0,3 mgrkm) + teofilina; * . ps 0.05 on:riparado con la sclucidn saling. Después dof tnyesado ds 12 pierna
taxcra derechn, o Jog IONes Mnaoho s lay inyects wrocnrring o el vehirulo da congol (sulucién salina
fisioléyriva) en forma sbeutinga, en la ieyidn mudig escapular dog veces 4] dia, durante diey diagTa

25 uwrooorting ke administrd de Henerde q las dasiy indiondas en In deseripeidn de lug Figuras A ¥ 6B. 1o
\Tooorina e adminised Sonjuntamente can Jg dositicacidy intraperitonas] de| inkibidar de g
fosfodiesternsa, 1a teotiling (31 mEke). dos vecey gf dia, L) dfa diez g Teron Ios mdscilog
BAslrocnemio medin ¥ thial anterior y ve Posaron paia sletermipar ¢l &mdu de a atrofja.

La Figura 7 (Fig. 7) demuestin que 1a couvaging {npibe la atrofls {ndusig, PT desnervacidn de

30 los mdsculoe tbia] anterijqr {Fig. 7A), BEDL (Fig. 70), sileo (Fig. 70y, Bdslrocnermo melig (Fig. 7Dy y
plaatar (Fig, 7). Adenids, 1 BILVAgIna provoed wma Lipermofig catadlitioamente signifieativg dal
musculo EDL no desnervady (Fig. “B)Leyenda: A - soluridn caling fisiolpica {control); & . sauvngIna
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(0,003 ngxg) + teofiline; C . gbuvagina (0,01 mgkg) + wofling: D . SHUVaring (0,03 mglke) +
ofiling; 4 - ps 0,05 comjemrado con ps enlrules corrcsporulientag, Despuds de 1o desnervaidn de)
nervio cidtico derecho, 4 Ing TATAY macho tdrenalevtomizadng (=& ulilizaran ragg adrenalectomizaias DarR.
Terrar log cfectos industorcs de 1y 27008 musculoesyusidtics Por autivacién de! sje Hpa mediante )
Agenmismo dey CRFiR) se leg Nyecld ya peq SauVaging o ol vchiculy de control (solueldn galina

w

fisioléglen), en forma subcutines en la Teglon media escapular, dos vecas al dia durente jueve ding de
generdo a lap dogis ANEriOTMEnts mostrasas. La eayvaging s administry cimjuntamente con 30 mg'ke de
tcotiline, E) dig BUSYC, s rvtiraron Jos mdsenlog tibial anterjoe, eXxtenzor largu de! dadp (EDL), séieq,

10 - La Figure 4 (Fig. 8) demueatry Que lu sauvagina mhite ja amrotia ehésrvads en raomes de tipo
silvestre, pero no on ratoncs kaockout on o} CRPIR en ¢l modeln de awofin par dresnervacién dei nervip
ciftico en ratdy, Leyendn: A-C - ratoeies de ting rilvestre; D-F - ratimes knockout en o) CRFaR. Ay Ty
kgua (control); R v E - Jouvaging (0,3 mg/kghid); C v p . sauvayina (1.0 mghp/d); * . p< 0,05

medinnre infugidn continuy, ttilizando uny minibomba axudiicg Alget a § e durantc mreve digs ala
dosis suuinismrade disrisimienta & indionda mterichmente, £) diy Ruave ze rctird ef museulg tibial anterjor
¥ 3¢ pesd mrn datermmar ol 8rado de In atroia.

O T2 Figura 9 (Fig, 9) dermuestra que 1a g inhibe 14 pérdida - indosida por Lo faita dv ueg .

20 de la masa muscuist da) EDL y el vdiso (Flg. SA), e inhibe fa Pérdida de lo funecidy: misoular, coirlorme

i¢ ovalud medinnte a2 medicidn de 12 Tuerss ehsolita (Fig. ¥B) en ol modelo ds atrifig Por falta de wio

ror enyesudo dr lu plerng dg) reiin. Leyencl: A - cantrol de midvculo ng toyeado; B myiseuly

cuyevado, controi (e solucion salina: € _ musculo enyesado, Wouvagiue (0,3 mg/kg) + teofiling (30

meky); * - pg 0,05 en vumparaeién con la solusién saline, Decpuss del *ryesado de la pierne trogcra

23 dereeha, u log m@toncs macho e Jag nycctér yu gea énuvaginn o ¢l vohiculn de central (solucidn saling

fisioldgica), en Ja TOgién media escapular, diw veces gt dia, durunte dicz diac de 3cUardo a lay dagls

anteriormente indicadog, L favaging se adminiyed conjuntamiente eoy () mg'ky de teofilina. F dia

diez, se retraron log mudsoulos TNL Y 86180 ¥ se famarog las mediciewg dg fucrza y masa abaotutas pary
determinar g $Tade de la awofia,
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Debidn a que o CRF y Jus andloges de) ¢RP Son polipdptidog COrtoa, |5 “\Perimentadoa o, el
48P0 reconocersy, que egtoy polipentides Serdn Mininisrados de 1, Torma mgs COMVERients por mmitio
de 1z iinteais dueita, e vez dc poy mediog recombipanteg, utiltrand,, 6enicas bian conociday en a)
CATIPO. Ademis, nmclyg 48 estag moldoulag 0 encuentiyg comercialmente disponiples.

&Xpresicy endégene de) CRFR 5 hogt sidn bendtionmenge tindifleadas pars Bxpregar un CRFR En o

El vap de 1y ecnologic dal ADN Teocmbinare ap la preparacion de CluYR, CRFsR, o da las
lincas celulgreg QUC SXpresan a egros Polipéptidas ¢az4 “ouemplade ep firma Partisular, Byyg; métodos
Tecorahinantes gon blen conoeidag & ¢ carnpo, Parg sxpregar u CRFR CRFyR Tecombinanre, p
Prepara un Yeotor de exprasits que sompremls U8 de1do ticlsipg que codifiuy barg e} pn'ipépﬁdo de
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datos de Derwent {que puede gbtcnarse en \‘h'rrp:.f/vnvw.dmul.co.ukfgemscq/indm.htm}.‘») agi cormn de
la secuencin dc listadux de esta folicitud. Tos atmerca de accesn de lar escuancias CRF)R y CRY3R y
3us viurespondientes SEQ. ID NQge muestrn en el cusdro I (g of U0 de esta irformacisn de
fccuenaiag yue egtd disponible on formy publica, ny medio pare agslar upy mblécula de deido mugleiog
qQuc codificu para el CRF|R o el CRF3R, ea tmizar vn ADN Remomica o uuy bibliateca de ANNe con
una senda de. ADN naturn] o sintcrivada en formg artificial, wtilizands |os aréindos bien sonocidas en el
C2IPOo, por cjeplo, mediante amplificacién por PO de 14 ecueneia de una bibljutacy adecuada. Odro
método es utilirar a los cébadorcs de nligonucledtds cspecificos parp cl receptor da interes TIATY
an:alifiear por FCR &) ADNe directamente del ARNM aislade de ua 10}ido particular {ramo por ejermpla,
¢l mdeeulo esqueittico). Fste ARNm osth collettislmente disponible Alguien de experiencia en ¢
campo Ixmbién reconoccrd que «l utilizar sondas e 4nido nugleica cosespendicntes a pureionag de
seouencias de! receptor dc CRFR conocide. pueden abisnerse 1gs sccuencins de los ADNe hondlogas o
125 3ccuencias Egendenicas de otras espuciag, utilizanda Jug midtodos canacidoy, En los métodig de 12
Fresente invencidn son partioularmente Gtiles lot reccpteres dy CRFR de las rspecies que inchryey, en
forma enumeiativa, humana, do rotén, de. relw, de cerda, de mono, da chimpancs, de iy, de perre, de \'HU‘;,
de oveja, de gato, de pollu y de pavo, Con Tos metodos bicn eanncidos an el cazupo, i1 moldenln de dcidn
nucleicu aiglade que codiNea Para ¢! CRER de interds e liga entoncer & un vectn, de expremén
adecuada. Bl vector de expresiduy, preparndo de estu TMANETA, 80 CXPresa en una oélyfa hoxpedera y Ing
célulny haspederas que &xpresan sl receptor se utilizas direcmmente en in eniaye do tamizado, o el
Tecoptor ¢ alsla de las cdluln; bospederus qua eXpresan al recepror ¥ el recepior aislado sc utilizy en un
eNseyqQ de tamirado.

invenoign incluyen, de forma enunciativa: mICToorparismon raleg come bacterias {por ajemplo, £ reff,
R. subnlis) mansformados con ADN de bavleriéfapg recombina:te, vectopes de expresidn do ADN de
plasmiido o de ADN de eivtido que contiene: vecuendies d¢ munledtidog de CRTR; levadurps (por
cjemple, Seccharomyoes, Dichia) traneformagas con Vesares de cxpresidn de Javeduy recombinante que
SoRticnen <ecuencise de nuclediidos del CRER; sitrniuy da céluias de inseetot {nfactadas con vectores
de expresion e virug recombinante (par efemplo, baculovirus} que comtienen Eecuendias ds wnclsdtide
d0 CRFR; sisternas do célulns do plamus infectados con veclures de expresian e ving Tésombinante (por
<Jemplo, o virus mowsico de 12 ooliflar, el virus mosaico daf tbaco) o transformados con veotores s
exXpresidn de plaamidn recombinante (poy sjemplo, plismide Je T1) que contisrnm fecuoncias de
Aucledtido dzl CRFR; 0 sisteinas de célulng de Mifero (per cjemplo, COSs, CHO, HFR293, NIHATI)
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(ue eiberpan constructns de axpresion recombinwnte que conticncn prosnatores derivados del genomae de
¢fluluy de mamifero (par ¢jemplo, promotor de metalotionsing) o de virus de mamifero {por cjemplo,
retrovirus LTR} y tambidn confiensn sacuencias de ancledtidos de CRFR.

Se uga o la célula Tuispedera paza producir el polipéptide de interés. Debido o quc el CRFR ez
wia mnlécula v;m'da 8 fs membruny, e putifics a paitic de lag memibranas de 1a céluln hospeders o &
CRER & utiliva miontras csts ancludo a la nrembrana celular, ot decir, ac uswn célylas oompletas ©
fraociones de e membrana eetular. La pusificacion o of cnrique:imiento o concenbacidn de 1og CRER de
est0s sistemas do expresidn se logra utilizandn Jos detergentes y miceius Hpidas adecuadas por medio de
wéwdos bien canoeidos pur los experimentados en el cRmpo, '

En los sistemas bacterianos, pueden saleceionerse con ventaja var:"os veetares de expresion,
dependiendo del uen que we pretende para c! prroducto méniog que serd expresado. Por gjeruplo, cuando ge
produce une gren cantided de esg profeina para lx genernoidn de anticuerpas para los CRFR, zon
desenhles Jos vestores que divigen 1a xpresion de elevados niveles de productos protetnicos. Alguien
00D cxperiencia en el ¢ampo pucre generar estos eanstucios de vector y parificsr lae protcinas por
medio de wia variedad de metodnlngins que incluyen las tecnolomias de. purificavion celeotiva, teles
como [a3 columnas selectivas de protefnn de fision, lo3 columuey de anticucrpos ¥ lns menologias de

purificacién no sclectivas.

En un sisteu de expresién de piotoinag ds insesto, como vestor pare cxpresar Yenes exrados cn
célulae de & frugiperda se usa el Baculovirus de! virus de Tu polihedrosis nueleas (AcNPV) A
cullfornica. En este c2su, las secusnaies de nucledtidos del CRER se cionan en regioncs no esenciales del
vitux v se colocan baja el cuntrol do un promainr de AcNPV, Los virs recombinantes se utilizan
catonces para infastar células en las que e exprows el g<n ingertndo v la piotefna te purifica medivnta
une de 1as uchas enicaa conocidas por log experimentadoy en @l campo.

En luy célulag del hospedero mamiferg pucden utilizarge varios sistemas de expresidn de Luye
virel, L2 utilizacién de estos sisternas du EXpredién con fmcuencis necesita la creucion de sefales de
inicio especificas e los vectores pera lu Induceidn eficicnte de lus secuonoias de nucle6tdos insertadas.
Esto 93 perticulanen(e impartante 3i s¢ ut)ion una poraidn dsl geir de CRFR que no contiens ln gedial de
inicin endégena, La colacacidn de eeta 3caal de inivio junta con la regicn de codifioncicn de ln secuencia
de rucledtidos insertada, asi como I3 adicién do clementos que awmentan s transeripeion y la traduceidn
¥ Ia purificaridn de la prot¢ina recarnbinants a¢ logran mediante ung dc las uchag matodologias que
conooen los exuerimentados cn el cumpo.En las células hospedaderas de mamifero también es
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creisidn, foaforj}ar:idn, ::Jicom'lauidn, Ctoctern, necegitan seleccion i Iy ¢dlula bospedaders ndecuady
que cimtiene g Jag tn2imas moificadorgs. Hitag oélylas hospederns incluyen, ep firmg entuncialiva,
CHO, HEK293, N]Y3 T3, COS, crodera ¥ 300 cormoefdag por las EXperimentados en o) carpo,

Para Iy CXprenidn sleyada ¥y de largo plag, 46 proteinyg fecombmances ge prefiera 1n expresiim
¢tinble. Pyr oismpie, rueden disafprye lineas colulgres quc expresen ¢ Tirma gsaple 4 los CirR.

Eenerar vma iinea cojyla; Yise exprese en furmg Batable w los CHER. By 80 logra normaimenge tedisne
In qanefeccion (e célulos que wtilizan vectireg g CAPresion que coinienen elementos das conpy de
Cxpresisn sdecuados (por efomply, Secuenciaa Promotoras, secuangigg immsiﬁoadoras, secuencias de [a
Wrminacidn transcrijuional, girios Dura la Poliadenifacign, sitios parn ! inicio ds 1g traduccign, 81¢.), i

transfec eq forma canjunty oo Ja secuencia de CORFR que contienc al YeCwr, El marcador
seleccionable wn el vector dw eXprosién priedy QONLCTIr resistengyg g In selecoigg ¥ prrmddr que 1 vélulns
ntegren al vegyor N forma eatable on s cremosomas ¥ se desarrofje, para formar. fueq; quc a su vez
pucdnn ger ¢lonados y EXpendidon en linagy celvlures. En forrg alterngtiva, o| veotor ds expresign rueds
Permitic Ia soleccian e 1a céiula que expresn ol maregdop selrcvionab)e ntilizande ypn 21tibuto fgicn du)
marcador, es deeiy, Ja ©XPresidn de la proteing verde fluorescente (Green Fhugescont Pretein o GFL, pur
Sus aiplas en tnplés) y Permite It selecuign ds eélulas qud expreenn al marcader uillizendg o] andlinls de
clagifioacian dy células activadgg por fluorescenciy (FACS, por sus siglag en mglés), -

Uia persona can cXperiencia en o} ampo pueds seleceionyr Un Opo de edlylg edecunda par 15
Iransfeccion non g) fin de peanitir g scleceion da cdlulas en 145 Que te ha inteprad, sarisfactorasnente el
&on de nterds, Pop €jemplo, cuando ol marcador 'soleccimlab]e €8 1a ciimsa timding del virug det hetpes
umple, 1a hipoxantina-guanina fosfmﬁbosilmnsfmsa o ndening tbsfo:ﬁbosilrrwsf'ﬂ'asa. el tipo de
¢élula adecugde setla, Tespeotivaments, una Ge las eéluwag 1, hgprt 6 apri. 0 pusden utilizapge AT
normaies em donde ¢l ™Marcador seloacionable 8 dlufr, ept, nea o kigro, ¢l quy oonfiere regigtancia al
SIOexatn, ul d¢idg micofendlicy, al Gdisoaln Jligromjoina, respectvamente. Estag lneay calulares
recombiranes oy Utiles para Iz ldentificacién do los FOmPUBSIos candidate Que afectan g acuvidad de]
CRFR. .
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vadens seneiila, fragmentas Feb, fragmentys Blab')s, moldeylas producidns wtilizandg Jg bibliuieen de
capresidn Fab, Hnticusrpes de humane (polivlonales ¢ mouoclonglcy) producidos on 14I0n83 transprnieng
Y magmentos de unidn eon enitopo de cualyuiers dz Jox anteriorcs. Pura ipg B3O terapéuticns, ye
prefieien log Anticuerpps quimérico: v dg humany, sy donde tay que tiencn la mixima piefersncig son lug
anticur pos de hutnam,, '

para [a nnovilizacisn de polipéptidos o CRFR, o *SIVE Rticuer) g pusden sey utilizados JMETD con los
Té¢nions de terapla gonica Para evilusr, por of¢mplo, la oxpresidn de log CRFR, ya geq en celulas o
direoramente en 105 tejidas du] Pasicnte nn [qf que & ban introdicidg 85t0¢ genes, Adenias, log
anticuerpos de I PIEEeNIE inveicidn gon itiles on o) ratanientn de ;a atrofia musculuegqueléticn Losg
anticirarpog gelcetivay pary o) CRFR puedcn tamiZargs modiagte Iog métudos dp 1o Présemte invencidn
Para identificay yn suhconiunty de loy anteusrpns Que £on apouistay dey CRFR, Ademda, 1ig anticucrwas
Aati-idietipy Sé¢nerados uonmg log dntivuerpos expeificos de) ORE O un andlogo de! CRF Pueden ser
dtlles comn #3omistas del CRFR, ¥ oo antdoucming uny. CRPR. pueden scr Mmizgdos en Luanto g sy
“apacidad para activay 4] CRFR mediane: log métodas de 1q Presente inveneion.

Para s produceicn de antisucmoy, yng vanedad de animaley hoapedeny puede scr Lunimizada
mediante |a inyeceidn do CRFR, CRY g un fadlogo del CRF, eaticurTpo anti-CRF, andeuerp andloge
del antl.CKF o fragmontogy NG sEnicas de Jog mmok, mediagte oy métodos hien conocidos un g
sampy. Para ja Prefmracion de wn anticuerpo duti-idiotpe, e mmunégenn g ¥ anticuerpo anti-CRF o un
fnQcuerpo andlogo de snd-CRI\ [, Produseidn de antigucrpri At-idiotipe s describe, POr tiempln, o
1a patente da Jog EE, U7, nim, 4,699,880, quc s NCOMPOTE come refarencia v 13 prescnte. Lo animales
bocpedecros sdecuadpy incluyen, en forma enunsiativa, conejos, ratuna;, cabras. uvejag ¥ celmllos, Eg ¢l
“HTHPO te conncen bien ag lécniens do LTI LEPSTN aticucma, Poliolonales puagen purillcarss
pertic del gucrp de ios anima)es inmunizados o log Mbcoerpag monoclinale; pucde;; & peneradus por
medio de log mimdoy que gon bien ponocidyg M ¢! cumpo, Estas iécnions incluyen, o forma
eaunetative, lag bicn non,oéidua técnicas de hibridumg do Kohler and Milstein, 145 tenicus dej hibrdoma
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de la célula B humana via trenologia ge) hibridemy de) EBV, Los anticierpog Mntuclonaleg pua:dEﬁ ger
de rualquier ¢lpse de imnunagh.lbuh'm, que Liclupen; 1gQ, IgE, IgM, Tga, ¥ gD, que contiencn yu gey

cadeinus ligeras kappa o lamida.

Debidn a Ja InMmunogenicidsd de Jos snticucrpos no humanos eq feres hwnrunos, eunpdn se

3 ubilieun P ¢! nalnmignty terapduien de Phcientag humanes, ;e preficren Iy inticuerpas yuiméricos a
loa anticuerpns na bumangs, fag 1€cnicas para producir v ugilizar log anri_L*uerpoa quiménicos son
conocidsy en ] Canyn y se descrihey,, POr ejemplis, en g patentes ds los CE. U, nums. 5,807,715,
4.8i6,397: 4,816,567, 5,330,101, 5,585,089; 5.69.’1,761; 5.693.762; 5,]80.370; ¥ 35.824,107, todas

incorporadas en Ja presente como tetereinia,

10 Para p} tratamicnrg Terapéutico de Pacientes humangs fon parneularincngg descables log

_ amiouctpas campletomente humanos delyirlo 4 que 3on mengg MMUDORENICos que foy antoucrpos no
' kumanos o gt log amricuerpoy quimgricns, Estog Anticueryios puaden sar producidos utilizando retanes
mansgenioos gue Prictioamente yop incapaces da fxpresar reney de CaCena larpa o ¢orta de
inmunoalobulina cudégene, pern que pusden expregar Ecnes humanpg da cadena largs ¥ ligera.Los

15 ratenes traegenicos e inmunizan en L forma norrma] fon un antigeno eeleccionulo, por gjemplu todo ¢f

CRIR »oung parte del tismo, ),p4 antcuerpog mMonuclongles diriyidos contra e antigena ge obtienen

utibzandg 1y tecnologia e hibridoma FOLVENOIoNAL a mrtir de eston TAlones wansgenicog Inmunizadog,

MV uma ultemnativy prta obtener inumoglobuiinag humpnas directaments del cultive de (ug c€luing de
hihiidoma, 154 célulag da hibnidniy Pueden utilizaree ooma Ia fuente do 1o locd de caden, lorgn o de
caderm ooty reacomadados para Ja POSTETIOr cxpresién o manipnlacidn geneticy, EJ aislamirnto do los
fencs de egegy céiulay nrodustoras de s0HCDErpos oy directo, ya Yue elevados nivelas dc lns ARNmM
sdecundos esdn disponihley, Log loci rescomodngng ¥ secuperados puiedan manipnlarge ogin se depes.

25 Por Sempla, Iy region constanta Auede ser elimingdy 0 iniereambigda rorla de yn isotipo diferents, o lag

reyiones varjaliteg Pueden ligarse pary codificar rogiones Fy de una sula cadena. Togiyg téorucas s

descTiben an 1a wo 96/33735 ¥y W0 96/34096, lucorporgday ¢n 1a presents "Omo réfersneiy,
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2ctivos que elaysn proteinug, péptida, wles come Jog Péptidis solubles Yue inciuyen ap forma
Cnuneiatva, g Jex tniermbroa de Jgg bibliotesay de péptidag aleatoriax ¥ 1a bibliotens moleculnr derfroga

en forimy ‘ounoiativa, miembpes degensradns parcial o ah.-aronamcnm, bibliotccas de fostopéntides
dirigidas), AnTioucrpos (que :'ncluyeu, &1 forma eauncintivs, unticuepos roliclonaics, ‘ironcolonajes,
quiméricny, de bumane, ant-idiotipicog o de una 5ol cadens ¥ Fab. F(al')y y Tagmentos de [a
biblioteca d- EXPreadn de Fab, y fraginantog ds urién con ¢ SPitopo de laa Mismos) y tnoldoular

urgdnicas ¢ Inurgdnieqs,

gereracidn do un modei, de su sitio de unién que pueds ger utilizado para MIMZgr g Ine ligandes
potenoiaics, Rste proocess Preds lograyse (Je VArIas thrmax bian tonovidag sy af AP0, Brevemee, 1g
2TOXIMACién My robugts mwluye generar . alineasién de $ECUCNCias o [y Sceuencia dg! CRPR con

2 mendiica molccular y ol axgrnen visual. §) no Puede obtenerse )y olineacidn de Uma secuengg fuerte,
thionees tambjdg puede genergrs; " modelg consituyendo moadelug do las hélicag hidrofébicag, Estas se
ajustan enfoncag hacicndo girer Y tradiiendo ogde hélica ¢on Te5prcIo a Ios otras, Omenzanio desds ¢
arreplo goneral de Jag CaTuCHiTas de rodepsing Conociday. Log datgs de mutaciones (ue Apuntan hacig jpy
Fomactog residup-rasidyg t2rabien pueden ¢or udlizados para colocar a 1a; héjiees & CON regpenio g Jg
otra de modn que go obtengun €510 eontacng, Durante egrp Proceso, tambid, Putde uvsapge o)
deapltamiento do Jox ligandos canocidot en [ cavidad del airio g unitn dentro de les hélicap Para sy ndar
0 c0locHT 8 1ag héliees medionte ol Jesarrolip de interaooiones ‘19¢ estabilizariun 1o upid, dei ligandn. E}
modelo tainbiéy puede rermingpsc Mor medjo del refinamicnin utilizande mecdnion mulecular v 1,
CONETUCEIG: de bucles inl‘mcemlﬂms ¥ exmageiidares wiilizandg Icnicas de homologia estdndar. g
nfirmaciéy Eonenal reforenfe g la estrucugn de! GPCR y o modulado pueden Enoontraivy ¢n
Schoneburg, T et al, Meoleculu, and Cellylay Endoarfnu!o,qy, 151181193 (1999), Flowe,, D,
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Biochimiog o Riophvsica Acwg, 1422:207.234 (1988), v ¢n S=xton, pM., Curreny Oninjon in Prug
Discovery ang Dwalopmcm, 2(5):440-448 (1599,

Una ves gue o) madely egtg terurinade, pucde $er utilizado jimpg €02 uno de log varji, Progromas
de vomputedarn exigtentes pura reducir ol numerg de¢ compuesion H4e 98rdn tamtzade medfante 1os
métodyg de narnizado de o Prescide invencisy. 1) mMis genmul de 3108 programuag o o] Programa DOCK

9414J~0446). En mwchas g 8Us variantcs pieden Wmizarse Jag bases de¢ datos de compucsi,s
tomerciales, patentadng © ambos, buscands ¢ Ajuiie estérico ¥ la compieiuintaricdad slecwostaricy

de! DUCK tienen UNa mejur oportunidad de ser ligandog, Otre programe Que poede cor utilfzudo &3 ¢l
FLEXX (tripos Ine., 1699 Soum Hanley Rd., §x, Lows, Missoun, 03144293 (\'.‘wW.tripos.com))‘ Este
Programma, qf sar siglﬁﬁon.b\‘a.nlmte mag lonrg, normealmenie ga te0ltinge y busquedas en bases dr dutog
¢ aompuesios mix Péquesies. El egquen, e vogrogeisn dsntro gel FLEXX Cf muis detafladn y
nennalmente Proporciuna yn Mejor eslirads de Ja capacidad de union que el 48! estinmdo de DOCTE.
FLEXY . utlizn mejor parg confiinar Jpy SugeTeneias de Dock O pars examnar bibliotecas g
COMPUCStON Gua 59 genaray o0 forma combinatoris 5 PRItz de ligawing o ge maldey,

V1 g;%&ﬁwmm f0 pura Ja ropufug 160 de Ja masa o
mndéneuumdmmumﬂﬂxﬂ

Bl hallgzpa de que ¢l CRFsR desempefia yna funcidn ¢ Ia regulacide de In atrofg
musculnesquelétiss, babilita varips métodos para v Wmnizade e ung o ™mAs compucsios e Prusbe pay
Identificar 4 1pg compiestos candiduto u¢ finrlments podrian et utilivados para o ratamjent,
prefilécticn o terdpduticn dy ia atrofia musculocsquelddog, Lsta invancjgn Proporciona indtodgg Para

weampeflant: de corticos:eruides, Eg 1a mayoria de lox cagog ca ok que te desea un aument,, 1 13 masa o
fimelén musenlar, no ¢y deseable aotivar e gje HPA, Far 1o tanto, ademds de tumigy- 8 los compuagtas
de pruebg en CUMUY R U capacidad POra activar 5] CRFaR, 1a mvencidn Rnbjén Preporoiona o) ygg dcl

3!
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CRY3R. De Preéfercrcia, gyl fotpuesio candidatn Aleste une selectividad de 10 veoes pary of CRESR
¥ conta e CRFR (es deeir, e8 10 veces 3 activa contry of CRF2R que cantra of CHFR), con més
preferentin ung gslcenvidud de 10y VEUES ¥ eon [a méxima orefireniia, ung cleetividad de 1000 Veces o

el watemiciin de ag distrofiug mudculares, podrin acr henéfieg que un agonigty da) CRF7R conserve
¢IRrTo nivel del ugoniamo del CRF (R euardy & utliza parn wargy Jag Hsrofias muscujares, De esin
10 inodo, par ¢l Palumiento de lav distrofigs mirsculeres ac prefiere un COmMpPuesto de mennr selectividad
Que active ol CRPyR as como al CRFR, ¢n una ¥ama de conneutracioncs similares, D¢ preferencia, ¢l
comyniesto candidato ey 100 Yoees s selootive Pau el CRY)R conmg o) CRIT IR, con mis Irefereno
10 veoes mis zelestivy Y oot le mAxima preforencis mp ¢¢ seleativa da] CRCIR contry ¢ CRFR (o3

15 Tambics, ey este 2030, podria ser mas preferible que ¢f GOMPUCLto sca un aponjsta completo agl CRF2R
T tantd que ev un SRORista pacvial dal CRFIR_ Per Io nh, este COmpUENO candydate tendris un Yimiie
miegrado en cuanty af Brado midximo dg elevaciin do portisol ¥ potencial pars la atrofia muscular, on
tantn gue el efecto 2iatrdfioo mediudo 3 revés el CRFaR prdria aumentay se umertando lu dogjs,
Cualquirra ¢on expCricncia on ef cAD W podrin deterininar fBcilments 5 un COMPpursto cendidaio ep un
O 20 agonista coaqIpleto o parcinl del CRF{R o sl CRF2R wiilizando los méwados canacidus e ol campo,

musculossqueléticn, par wiedio def CRF2R en teopes hti:0an0g, 92 prefere que ol tan:izado injcial in itrp
s¢ realice ntilicando CRF2R con una *euuencia de aininokoidos que o mds det 809 do identidad
con s SEQ ID NO:10 v, con mnig preferenciy, mayor del 80% da rdentidad eon SEQ ID Notig, Ne
5 maners mag preferents, los compusstos de Prucha iertn tamizadoy eonirg CRF2R de humano, de ratan o
dc rata, e donde e que teme la midximg Prefenncia s ol de Lumano. [ tamizar compuestog quc

tralamicato.

30 Pars wmizar con o) iy de deterininar ) pivel de astividad que up COPUESIO de prueba g

candilato compuesty para ¢l CRF7R contra el CRFIR, s prefiore que ol tunizada Wity 6¢ realive
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SEQ ID NO:2 ¥, vun mayer [mefdrencia, pygs del 90% da identidad oon SLQ ID No.2. Cup mayer
Preferencia, Jog Coraplestos de yeba SCT40 1HmiTadoys eonirg m CRFR de humane, de Taton o de mty,
en dondle of que tiepe la méxima Préferencia oy o g humana. Parg tamijyur Compucsios gus fimaliyenre
ket imilizados Para regular 1 miasy o fmaién frisculossqueléticn on una especie no buniuna, ge prefiees
utilizar ol CRFR de Species en Jas ue g0 tienc contemplado el imtmijento.

Lor métodos iln 1a Presente invencién gyn Succeptibles de yagrse & aplicaviones e elevada
capacidad; ng obstantz, el uio da L2 nirnery n Pequedio de compuiesiog d# pruclu comg un compuesto
0 el método, egrg neluido an ol rmino "amiggyr Loy compuestog de prucha que €8 unep al CRFyK,
activam al CRFoR, Prolongwn o aumenun la activacidn, inducidg par ayoniata, dai CRFIR 0 de upg e
de Tanaduccion de gefial de: CRFHR o BUMERSAr [0 expiesion de o benes CRTLR o CRy, Segiin ge
determing mediaule un métailo da Iy presents Invencim, gon dennuinadag o W presentn ume
"compusreg candithite", Esfos foTIpUBStos cundidapg Pueden sor utilizaio; PArS regular 1o mpsa o
funcidn musculaeaqueldijos, Sin einbargo, mds copummente, myre Primer nive! do BivHdd 1 vy
broporciara un medio, mediante of cual s g8lecciona 4n intarvale pus o5rcchn e ¢ompucetos; ag decir,
108 compuceing candidaty Jug cusles emerttan wna investiggoren adicional cn iveleg adicivnales ge
'4mi2ado, El téqicg PXperitentadg Teconoverd que la inilidag de Ia Presente invencign op identificar, o

Investigacion adiciunal, Alguien con experienciy en g C&Do también reconocerd gue log en3gyos de 1
Presents inveneidn som Gtiles cn Ja clasificecivin de |q probable wijhdad da un compuesty candidagy
Particular, cop Tespecio 2 owrgs COMpuestos canditata, For qjen:plo, un conyuiegto oandidaty que activa
ol CR¥2R 4 1000 M (rivnoa |y uM) ters menay nrerdy que #qué) que sctivy g) CHIIR 2 10 pyp,
UTHlisande exta inthrmmc‘m, el téenico exXpanimentado puade seleccionar ui subconjunio de tos
eRLpueatas candidato, Wdenfificades on of Primer nivel (o Bmizado, parg gy im;cm'gaoién arficiong),
Soluments g manera de ejempln, log QOIEPes(0§ quc activay a CRTR 5 Concentimcionsg menorys da
200 uM puedcn probaree adicinnalmente e n modelo eniina! ge atrafiy Musouloesqualdtien, o tanto
que agiéllos que estin POr encima del umhrat Y3 no serian propedag adioionalimienia, El técnjco
experimentado tmpicn reconocerd que, dependiendo de gy ™MALCTS en que ym seleociond ) £Tupo de
vompucstos (le Pruebs y (¢ edMmo se seleccionaro loe Positiviy, solamerte ¢a identificarg ¢oOmo
COTmpuestos candidatp o Una cierts proporeidy de ios COIMpUSEos dc prusby ¥ QUe extd proporeisy puede
3T My pequcria,

33
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Con 1oa Mstemag de CNSAVO gue e deseriben nmygy adelante, Pueden fariauiargs Kt que
compranclep CRII 4 célulay que eXprésan al CRPHR. que Pueden cnvuyarge €0 una variedad 4.

Owos reactivig pueden incluirge oy rauipienten'acpmudoa ¥ auunmsmrn_e tar el kit por efemplg,
MAUeEras de rontrgl POSINVN, muestras de control negativo, Bmertigiadores ¥ medios par ) cultivo

del CRFR uislado, confiirme 58 deacribe en I presenie. El oompuesio otiquetads pueds ser CRF ¢
Cuaiquicy ailogo del CRF ctiquetado, Jdr g forma Iue pueds meulirge, Preferentements op forma
“uantitativa (por gjemplo, 125T-et!quamdo. cuoplo etquelado, fluorcseryy etiquctads, GFP etiquetady,
35S-men'onma eriquatada). Nupy metodos e ttiquetada ,op bien cimaeidos el campo, Log
COmpHestos de prely Que dc unem 31 CRFR brovooan uns reduceigp e la cantidad de) ligardn
etiquetade unide g TELEPIOL, Teduciandy de agra meneTs el nivel de lu sofig) R COMPArasIon coy, o] g las
mueatras de coptrof (ausencia del cotnpuesto do prucha). Se hap descrito vangciones de gerg tenicy, e

de un andlogn de nuciedtidn du Suamne, o decyr, GPprpNHp). ver Kuen, M, Rediolipang DBiritng

Muthods for Membrang Preparutions ang Intees cojls cn Becenror wwm RAT

Debido & que ¢5 fegeable diserinunar enpe compuestis que ge unen “apecificameine g CRFam,
0 comparacidn cop uf CRFR, Jas ERERY0Y anteriormente descritog depen realizarge utilicando una
céluls ¢ oy mémbrana dw yna olula e expresc :mlamente 4l CRFaR ¢ los cﬁaayos Pucdes realizapss
con una fues e Teoombinante dg} CRFIR. Las oépylas que expresan umbag forns de| CRFR pueden
mudiflearse utitizand la reeombinasigy homélogs para nactvar o mhubilir de apea Tmaners al pen de)

producida por ¢ T2CePIOr Que nn ey de micres \lehe gor suarailz de la sefia obtenida un e ensaye. Iy
regpuests de fondo Pusde detamminarye mediante vurigg métodns yue inchuyen Ja eliminacicn dp 1q scila)

4
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del CRFR, Que D0 eg de intedy Mediante vl ugg gs anticugrpay antiszniidg o antruonising selectivog, Los
ENLAgonigtyy sonucidos de . CRFR Ineliyen antalarining {Beicotivy da) CUF R, anbseuvaying. g
(szlectiva de) CRFIR) y astrosima (10 selcetivy Para el CRFR / CRF9R).

En otra tnodalidad, ), mvensign Propereions méindog Para tanyegr ComMpuettng da prigha ron el
5 finde identiticar compuestos candidate que nutivay z) CRF4R, 8l CRE (R o2 ambos, Normalmente, 1o,y

1cluyer log pagses de puner ey CONTAEto 2 lag chhlay que cxpresen 4] CRER b g CREIR vor
compucsto de prugha o Cantrol y la medicidn dg In activueidn ge CRFR con Iy medicién da Jy cxpresién
10 6 aetividad de los oompanetes da lasrutas Jy Tinaducaiin de )z ¢hal del CRYR,

Conforme g¢ describi6 eg [ anletior eaeoidn de “ntecedrntcs, parecs qug lng CRFR 3¢ ac: plan g
través de vagjuy Plea diferenteg que inch:yen Gy, Gccq 0 Gy, dependianda del tipo «e célulg, Se Dicngg

15 de edlula Patticular. De asta Mmoo, para tamizar 1y chvacidn del CRI'R, im SN2AYO priedy vtilizar

couLscen en ¢) campo,

Por gjermply, despucs dei vomacto con & compucssy te prueba, Jog livados dc jas vHlulag pucden

PrCpAcacse y engayar vy Para la indnecidn de] AMPr, Bl AMPe oo induoe en 'APUESTL & 2 activagign de

Gas: Nebido a quo 14 Gerw €3 activeda por OIr0S T6CepIONCs difurenteg g CRFR vy debidy g que un

% compuesry de orucha puede 150 cjerciends sy efttlo & frave, de los CRFR o 2 través de otro
Me0anjsmin, sop relevante; dog Soraparaciones de €nlro] prra celermingr g W cempuesy de Fruebn
aumentn los niveles ge) AMPc mediants 1, 2cUvecion de up CRFR. Un contrel compars g nivel daj
AMPo de Jas célnlag Que 2¢ phsicron ey contacto ¢on un ENILPULLIO de piijeby ¥ el nive] dy A de lag
eChulay que g Pusierun an eontacic con yp EATLPUEELD de comtrg) {o3 decir, el vehiculo wn g que ae

A disyclve o) COmPLCsto de prugh, §f o] “OmPUCsto dr: Drueba gumes 105 2yl dot Angp. °od reepecto
il sompuento dg control, evio indica Qiz el compueasto da Prucha extd umentando 3] AMD, a ravds ge
ainin Recenismo, k| omra vontro] COmpHra log rﬁvales del AMPs e URa linca celylar que expregy g)

O 35
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Cxpresy 4 log CRIR, estg e L2 fidicacion de qite el sompucsin d2 prusha Aunerm gl AMPe Por mcdin
3 dela Eetivacitn de Jog CRFR,

ED una modalidad cepecitica de g invencidy, 1y induccidn dej AMEc pirede meodirye wm e] ugo
de comstiuctog de ADN que contienen 4 elementy (ue respondr o] AMPC ligado a agunn de upa
varicdad e geneg Treportrroy, que puedess ser introducidoy en la3 cétutay queé expresan u log CRIR Esuws
Beres repriterog incluyen, on forma ENuNeintivg, clorenfenipa) zcetiltrapsferses {CAT), luciferagy,

0 glucuronida sintetasa, homuma de] orecimienro, proteinas fluoregoenes (wor ejemnplo, 1 Proteina verde
fluoresoente) o 14 Tosfatosa alcaling, Deapués de 1z exposicidn da 1pa cslulys g1 campursio de pruchs,
pusile cugntificarcs Bivel ds expresidn de} gen EPONero pare detarmingr I Capacidad del COmpUesty
de pruehs Para sunwntar Jog niveles deaj AMPe y, do sate mady, determinar 13 eapncidad de log
oompuesius de prucha pasy acuvar al CRFR,

15 Las células ttiles 1 e5tc ensuyo cop Jag MHSEIAS QUG para el Mmssyo de unidn pan of CRFR
W dominig de Lnidn con el ligonde del Tecepior acoplado g, o tndifieado Hricamente Para conrener g jos
clemenios reporterny o Interaotusr cun Jas Proteinns de sefializacidn, Por cjemple, un CRFR ds tipg

25 r.u-ererentcmcntc, varieg caracieristicas que dependen do 'a lectura, para maximiznar Ja [esnueste inductva

30 proteine acria ventajoso, Pary aumenror Ia i=spuesta al CRF ¢ 3 yup andlopo da] CRF, podrin diseflurge
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0

factorex desfavornplcy Ademds, podrian climinarse Ing ruzan Nlerngtivyy para i inducaion det IEpOrtare
del CRI pare redyeir los niveles bagajeg,

En algunos 08308, aiginoran jas Tespusstag ge| Téecplor acoplado A Ig Proteine 3, y gg
decensibilizay, despuda de uny. prolongada xposividn 4 yn ap0nista, Ome modalidad do la invencidy

CRFyR, Ejtos COMIPUEEIOL Pusden sy uiilizados, por ¢jemplo, junto con tu agonista del CRF4R, pare ol
tatimiento ds la atrofiu musoulocsquelitics, Normalmente, o método uiiliza yg ¢nsyo basado en
etlulae guo Comprende, e curiquicr ordan 0 en forma SOTCUTeRtY, (1) poner en FORtacto a law célulps

10 conun Colupuesty de pruchy; (i1) tratar ¢ las céluleg que cXpresun a]l CRIR fuacieng) ®on un aponing
dof CRESR w ung conotntracida de agonjsta ¥ dwani un periugg de ¢xposicion inomistasrereplor
suficiente para permitir ia desensibilizacisn del seceptor: seguitlo par (iy) dete:minar ¢ pivel de
uCHVAoion del CRF4R. Alguien con exXpericnoia on o CAMpo recoucerd quc diveryog mecanismas
contribuyen ¢ la desensibllizacién de Treeptor. inchiyendo, en forma COURSIgtiv, 1a fosloflacién de

15 receplor, ia internalizaiidn o degredacisy del reaeptor y submodulacidn e Ia nure de transduecin de
1a scfial de] CRFRAlguien con ¢Xpericncia vp o] S2mpo puede determinar ¢) Liempo adesyadn (ov decir,

: antes, duraute y después del ‘ralamiento con Agonista} para ;nmep ap oontaets u lag oflylas wom los
Compucstos dr rrueba, dependioudo de g cud] meanismo de desenuibiltznoion se dirija, par &jicmplo, la
' Putsta en contactu de Jas edfulas ton los oompuestuy de Prucba dewpuds dg) tratamiento gap aganisty
O 20 puede detectar GOINPUestas de prueha que blogucen Ja desensibilizacidy de| Teoeptor, 1o yue eovrre comp

resulmdo de ta fosforilacion def receptor,

En otra mudulidad, ja inveneidn Proparciona wn métade PATA MMIZEr Ung o mis tompuestos da
Py para identifjear 2 Jos compuestos candidato que rgulan la transeripeion del gep CRFaR ¢ quo

Cawpo. En unn e eprag métodos, €] constructo de E°0 T9DOTITD 4e pone en gontacts 90 un compuesta
de prusbg o Presenc(a ds unn fuenis de Tactorcs celirlareg ¥ 88 deternuina el njvgl de ©Xpresion del gen
repurters. Un compuesic de Pruche qur provoca ua Annento on ol pivet ga eXpresidn, en compargcién
U con mpa muestre de coutrel, g indioative Je W eompuesiy cendidare gue aumenta Ip tranm:ri-pcldn del
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vive, se preparon Jas célulis 0 axiractos de célylas adeenadus g portie de vualgujer tipa de vélula que
normalierte sxpresa 4 CRFR,

10 En otrs moudulidad, agtn invencidm Praporciona métodos para tamieur wng o mgs compusste de
Prucha para identficar e log compuestos undidate que regulun ia expresitn dej CRF ¢ dc andlogo deof

" Pars identificar e compucsto caididato que regula Iy Tanseripeidn (el 8en del CRT o g in £en andlugo

12 de) CRF, ¢f pen YPOTIIO esth atnciudo en forma DUETAtiva con la regin repulagera del gen del CRF 5

el gen andlogo dnl CRE de intords y 12 fuente dc factores celulares debe gar 48 \n Bpo de ostuls que
€xpitsa al ren de interds,

O ' VII. inizado de HTUsstor opndidate ilizand, 1o de atrorig musculoesgyuefetics

Los compuesios candidato teleceionadng de une o mis de log oompuestng de Pruebs, per miedio
20 deun cnsayn in vipg oonforine se deseribis anteriormente, puedsn probarce adiciouulmente o cuanio a
St capacidad purn regular I mayy o flncidn tusculoesqueldticn o sigicmas mndale de strofia «
hipertrofia musanloesquelética, Catux modelos de atrofia o hipertrofia musculoazqueléticy incluyen tant
modelos de cultivo velular ja vitro coino modelos animales in vivo de fy arofla musculosequeistica
Estiny nfveleg gdicinnales de tamizads, son Unles para estraoher adivionalmante ¢ imenalo de

23 compmmsilog candidato qur smerimg investigacidn adicional, juyr efemplo, prusbuy clinions,

Modelos de cultive celulap gd¢ atrofiu musoulay
Tin el campo ac fanmxn Jos modclon Jr vipyp de la atrafia musculocsqnelética, Egtoy mienlelos se
desariben, por zjemplo, en Vandm-.bm'm HIL, 7n Vitro 24:600-019 (198%), veandenburgh W H o al, J
o/ Biomechanies, 24 Suppi 1:41-99 (1997, Vandenbuigh, 5.1 ctal, In Vitro Cell. Doy, Biol., 24(3):166-
0 174 (1988), Chroniuk, LA, ctal, In Flaro Ceil. Duv. 8104 Amim,, 34(9):594- 703 (19498), Shanaky, J., ut

O "
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al, M Vig Cell Duv, Bigy Ani 33(9):659.661 {19%7), Petrone, CE, ot el., J Biasl Chrerm,
270(5):2099-210¢ (1993), Chromige, Y., and Vandenlwirgh, HHY., J e, Physio), 159(3):407-414
(1994), and Vandenburgh, HE, ang Keslisuh, P, In Vitrn cupt Dov. tial 257604614 (1989). Eatos
modeloa sou atiles, fuRque 1o son nevagerios, despuds del BMivado in vitro antes descrito, parn vstrechar
sdicionaimenie of Intervale da Compueatos candidato QUe amcritaw 1a prueba cp g Modelo animal, Log
modelos de oultivy celular a¢ tratan €on compuestos candidato y s respussta del modalg g tratamicnio
f¢ mide evaluandn o5 cambics cn loy mareadorgs Mwsculares, tales como: tintesis 1 degradacién de 1u
prolema musoular, eajubiog o Iz masa Musetloesqusléiicn o en g furidn contrtietil, Loy compucstos
que inducen opmpbios significativos ey log  mareadurag musculanes  rormaimente 58 trmzan
edicionalmente en up roodelo animal do atrolia musewlocsyualdricn, :

Modoios animalry dg Ia atrofia musculoosqueldtiiog

Low compuestos candidato ce edminisirag an animales y go moﬁhvv-ra I reepuests de 1os mitmos,
por ejompln, medignts |4 evaluacidn de o camblos an Jos marvadores do Ia uirofiz 0 de Ia hipermofia,
taiee como: ' miuga museulocsquelética, la funeigy musculocaque!étlica, el dreaen seucign Tansveisy] dal
1adseulo o de la mioffbrg, ol contrido do L proteyum cantrde), el routentdo de jp Protelsia no contrac;)
O "m warcader hioguimies o gendtico que ge correluciona gop e cambios cn la magy o funcinn
muaculossquelética. T.os compuestos c.ndidato quc inducan g hipartiufig musculoevueldtieq o que
CVitlan cualquier &specto de Ia arofia Dnsculoesquelética deben Ser canviderados somn proEpectos de
candidaras terapéuticas pary e] weamicatn de 1a arofia musculogequeléti=a lumana y ¢n 1a Presante gc
les denoming EOmpuestes trrapdutieos candiduto, Adcomés eveluar la capucidad dc m compussty
cancidato pars regular Ig atrnfla mueculocsquelttica, en 8300 tamizudo tambien pocden dutootarse eleciog

teapduticos oandidaty.

En ¢l campm se conoge ura variedad de morlulos nimales para la atrosin ‘nusculoesquelétic,
tales como log quc se describen cn Jay siguientes referencing, Herbison, G.J, et a] Arch, Phys, Med
Kehabil. 60:201404 (1979), Appey TI.y Sports Medivine 10:12-58 (1990, Hasselgien, PO, ang
Fiseher, IR, woriq g, Surg. 12:203-204 (1993), Agbenyera, F.T. and Warehain, A.C, Comp. Bivchem,
Physiol 102A:741.143 {1092y, Thumagon, DB. aut Boowy, W, .7 Appl, Physiol 63:1-12 (1990), Fins,
RH, etal Appt. Physiol. 60:1946-1953 (1986), Rramanti, p., ar a1, DT Anat. Fmbryg), 103:45.64
(1998), Cartes. G.D. 7 Gerontol, 4 Bi Sel, Med, Ser. 50:137-141 (1993), Cork, L.C, era) Prog. Clin,
Yiol Rex, 229:241-209 (1987, Booth, F.w, ind Galluiek, B0, Med Set. Sporse Rrure, 15:415-420
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997). Lot animajes preferidos pasy #5log
emplo, modelog de 2Tofia jndycjda nor la
430idn de lax txiremidades da Alguna oirg
1zaridn completn Jel animg) ¥ 148 stuacignen

ean reduecidn ey Iy Gravedad. Tns mnodalaa de lrofig mdueidy Por dorios e a) nervio incluyen, por
crempln 12 tringrpcidy dal nervie, 1l TeUrO do aecvioneg de Iny nervios Qe inervan g radsculog
%epecificos, 1g aphicacin de oxinas a Jog nervior y 1y Infeceidn de DETYIOS won agentes virales,

estimulacidn de 15 produccirin ds cortice
Lwrmeongs que nerlvan gl aje
induetda por 8¢psiy incluyen, o
¢oma buctering, ¢ tratmiento dol anima] ©On comyriestor gque aer

Virus que provocan ol SID4A)

*tervides tnddgerog,
hipotdlomo-hipdﬁsis-su-pranm
r jemplo, Ja movulagion e o

% modelos de 1a utrofip nducida por glucacoriicoidey mchryen

glucocarticaidey exdgenas y 1y

POr gjemplg, mediante Ia aplicacién Je
al (HI'A). Log modclos de )a arrofs

mos inductores de Ja Sepiig, micy

quc dau comg resulinio la caquexia v e trotamients de yn ammu]

con ormonas o citocinas, como CNTF, INF, 1L-¢, L), cte,, gue inducen 1y Caguexiz. T.os modelos de
atiofiz indusida Do falla oardsacs incluyen Ja mManipulagion de un animal, de modg que s¢ presente |g

tails curdineg ¢on i mrofia

resuitan

imerveneién del hombre, de Iy

de 19 rnunizaciig
alsrofiaemiseylar de la atrnfa neluycn loy modeloy Senéticamente
distrofia muscular, ml enpy por ¢j

disirofing que - HERRENtD €N €] rtdm My,

c8 aLwinmmim‘ius, alos comn 1ok que

les. Loa Mmndeos inducidoy par
inducidag, Y& S taturgles g por

iy, la Mmutseicn del gen de [£]

“ompensatoria), o] 8umenta e 1
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seguido por el retirg quinirgico de un segmento corto, ya sea del nervio cistico derecho o izquierdo, por

dando como resultado Ia atrofia de estos miiseulos, Nommalmente, Ia mervacion de los biceps femorales
se deja intacta para proporcionar ¢! movimiento satisfactorio de 1a rodilla para la ambulacidn
virtualmente normal. Normalmente, en log anjmajes Do tratados, la masa muscular de los musculos
desnervados se reduce en 30%-50% diez dias despuds de 1a desnervacién, Después de Ja desnervacidn, se

contrdetl,

el modelo de atrofia inducida por glucocorticoide involuera la administracién de un
glucocorticoide al animal de prucba, por ejemplo, de 1,2 mg/kg/diz de dexametasona en el agua que
beben, Normalmente, en los animales no tratados, Ja masa musculoesquelética se reduce en 30%-50%
después de diez dfas de Ia administracidn de dexametasona. En forma concomitante o después de la
administracién de Blucocorticoide, se edministraron Jos compuestos de prueba, por ejemplo, por medio
de inyeccibn o mediapte la infusién continua para determinar sy efscto sobre la atrofia
musculoesquelética inducida por glucocorticoide. En djversas momentos después de la administracién
del glucocorticoide, se analiza la extensién o el grado de I atrofia en los musculos afectados conforme
s¢ describi6 anteriormente parz ¢l modelo de desnervacién,

trasera de un animal desde Ja rodilla hasta e} pie. Normaiments, la masa muscular se reduce en 20%-40%
después de diez dias del enyesado. Después del enyesado, los compuestos de prueba se adminjstran por

41

 — e ——

57



AUG. 29.2883

10

20

(:fS

30

M., 96Q P.43-83 T

2 37PM LADAS & PARRY NY 212 246 B959

deseable determinar si estog compuestos candidato pueden regular la masa o funcién musculoesquelética
*n un segundo nivel de tamizado, Debido 2 que estos candidatos no activag g CRFR 1o humano, no se
aconseja un tamizado in vivo estindar con um animal no humano, En estas circunstancias, e] segundo

téenicas incluyen, en forma enunciativa, la microinyeccién pronuclear, la transferencia de genes mediada
por retrovirus en lineas germinales, enfocado de genes en hemocitoblastos embrionarios, electroporacidn
de embriones y transferencia génice mediada por esperma,

VIII. &tgdos de terap; Eni ara o ] delaa chuloesqueiéy

BUmMentar la expresion del CRF2R) o para activar constitutivamente a) CRF3R en el tejido adecuado. Log
niveles del CRF pueden aumentarse, in vivo, aj sobreexpresar del mismo modo wn gen del CRF. Ig
sobreexpresién de estos genes aumentarg la actividad global de) CRF2R celular, regulando as{ a la atrofia
musculoesquelética, B] gen o los genes de interés e insertan en un vector adecuado para la expresién en

el sujeto. Estos vectores mcluyen, en forma enunciativa, adenovirus, adenovirug asociado al virps,

42
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retrovirus y vectores del virus de herpes, adem4s de otras particulas que introdujeron ADN en las célulag
(por sjemplo, lipasoma, particulas de ore, etcétera) o mediante Ia inyeccidn directa del vector de
€Xpresion de ADN, que contiene a)l gen de interés, en e] te)ido humano (por ejemplo, e musculo),

10 cama, 2 huesos fracturados; a la desmervacién/dario en e nervio debido a lesiones en Ja médula espinal;

la falta de alimento; caquexia por cdncer; mﬂamac:'dp crénica, caquexia por SIDA; COPD; insuficiencia

O cardiaca congestiva; Sarcopenia y trastornos genéticos; por ejemplo, distrofias musculares, enfermedades

15 neurodegencrativas, Los agonistas del CRF2R pueden ser utilizados para inhibir la atwofia
musculoesquelética, No eg Decesario que los compuestos eficaces demuestren Ja absoluta especificidag
por ¢l CRFR. Se tiene contemplado que el agonista especifico de otros receptores afectados puedan ser
administrados conjuntamente con yn agonista efectivo, aunque no especifico, En forma alternativa, estg
falta de especificidad puede ser dirigida Por la modulacién de dosis Unica o de} régimen de dosificacién.

20 Los compuestos candidato o los compuestos terapéuticos candidatog identificados mediante los

prolongan o zumentan la activacidn de] CRF2R 0 de una myta de transduceién de seiial del CRF5R. Estos

Pueden ser compuestos conocidos, por c¢jernplo, teofilina o €3t0s compuestos pueden idantificarge

mediante los métodos de tamizado de esta invencién Para prolongar o aumentar la activacién de un
O 25 receptor del CRF3R 0 de uﬁa ruta de transduccidn de sefial del CRF5R,

Determinaciones de la dosis

30 menores indices terapéuticos son wtiles ¢ el nivel de log efectos secundarios s aceptable. Los datog
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en el.que la concentracién circulante del compuesto es terapéuticamente la mdxima con una seguridad
aceptable. La coneentracién circulante del compussto puede variar dependiendo de 1a forma de 1a dosis,
3 el tiempo posterior a 2 dosificacién, la via de administracién, etcétera. Las dosis que estdn fuera de este
intervalo también son ttiles siempre que los efectos laterales Sean aceptables. Aspectos tales como Ja
edad v el peso del paciente ¥ lo similar, pueden se utilizados para determinar estos aspectos de Ia manera
convencional. Las aproximaciones farmacogenéticas Pueden ser utles para optimizer la seleccion del

compuesto, las dosis y el régimen de dosificacién en poblaciones clinicas,

10 Formulgcidn y uso
Las composiciones farmacéuticas de uso en la raodulacién de 1a atrofia musculoesquelética, de
conformidad con la presente invencién, pueden formularse utilizando metodologias convencionales que
usan portadores y excipientes farmacéuticamente aceptables. Las composiciones de esta invencién se
O suministran preferentemente en forma de dosificacidn unjtaria, Conforme se utiliza en 1a presente, una
13 "forma de dosificacién unitarig" €S una composicién de esta invencidn que contiene una cantidad de un
agonista de CRF2R que es adecuada para administrarla 9 un enimal, de preferencia g up animal
mamifero, con mayor preferencia a un ser humano, en una sola dosis, de conformidad ¢on las buenas

précticas médicas. Las composiciones farmacéuticas pueden formularse para e) Suministro por medio de,

20 Para la administracién oral, Ja composicion farmacéutica puede adoptar la forma de tabletas o capsulas
que contienen al compuesto farmacolégicaments activo y aditivos entre los que se incluyen, en forma
enunciativa, agenteg aglutinantes, cargas, lubricantes, agentes de desintegracisn o agentes humectantes,
Las tabletas pueden estar recubjertas. Las preparaciones liquidas para la administracidn oral, incluyen, en
forma enunciativa, Jarabes, suspensiones o productos secos que se reconstituyen con un vehiculo liquido

.25 antes del uso, que contienen al compuesto farmacolégicamente activo ¥ los aditivos incluyen, en forma

O enunciative, agentes de suspensién, agentes emulsionantes, vehiculos no acuosos, conservadores, sales

amortiguadoras, saborizantes, colorantes, agentes edulcorantas, etc. Las composiciones farmacéuticag

para la administracién oral pueden formularse para la liberacién controlada de los compuestos
farmacolégicamente activos, ya sea en la boca, el estémago o en ] tracto intestinal,

30 Para la administracién por inhalacidn, los compuestos para utilizarse de conformidad con la
presente invencién pueden ser suministrados, en forma enunciativa, por medio de Jag siguientes formas:
lquida, en polvo, en 8¢l 0 en forma de un rocio €n aerosol que utiliza propelentes ya sea presurizados o
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no presurizados en dosificaciones Y& sca previamente medidas o dogis que no estdn previamente
medidas. El compuesto farmacol6gicamente  active puede formularse con cargas, vehiculos,
conservadores, amortiguadores, etc. que scan adecuados, Para la administracién parenteral, el compuesto
farmacoldgicamente activo pucde formularge con vehiculos, conservadores, etcéters, que sean
fisiolégicamente aceptables y pueds prepararse en forma de suspensiones, soluciones, emulsiones,
polvos listos para su reconstitucion, etcétera, Y@ Sea para Ia inyeccidn de bolo o por infusién. Las dogis
de estos compuestos pueden administrarse mediante una variedad ge tecnologias que incluyen las
Jeringas hipodérmicas, log dispositivos de alta presion, etc. Para Ja administracidn rectal, el compuesto
farmacolégicamente activo puede formularse con portadores, conservadores, eteéters, fisiolégicamente
aceptables, parz suministrarlo €omo supositorios, enemas, etc. Para la administracién cuténea, e]
compuesto farmacoldgicamente activo puede formylarse con portadores fisiolégicamente aceptables que
incluyen lociones, emolientes, eto,, o incorporarse en un dispositivo de tipo parche. Para Ia
administracién de largo plazo, el compuesto farmacolégicamente activo y los aditvos adecuados, como
por ejemplo, en forma ITEStricts, polimeros, materialas hidrofébicos, resinas, etc., puede formularse
€omo una preparacién de depdsito, Y& sea para la inyeceion o 1a implantacién en multiples sitios, que
incluyen, en forma enunciativa, lugares intramusculares ¥ subcutineos, Ademés, el COmpuesto
farmacolégicamente activo puede administrarse mediante yn dispositivo despachador.

onitoreo de Jos efectos d as bag clinic

El monitoreo de la influencia de los compuestos (por ejemplo, férmacos) sobre 1a expresion o
activided del CRF4R pueden utilizarse no solamente en el tamizado bisico del férmaco, sino tambiéy en

evaluarse en pruebas clinices en pacientes qQue tienen atrofia musculoesquelética o que estin en riesgo de
padecerta, En diversos momentos despuds de In administracién del compuesto de prueba o del placebo,
puede determinarse el efecto-del compucsto en el paciente, por ejemplo, al observar e] catnbio en la masa
musculoesquelética, en Ia funcién musculoesquelética, los marcadores bioquimicos de 1Ia
descomposicién museular o las medidas de la calidad de vida, En el campo se conocen los métodos para
medir la masa musculoesquelética en seres humanos ¢ incluyen, por ejemplo: medicién de g
circunferencia de una extremidad; medicién del grosor del musculo, por ejemplo, por medio de
tomografia computarizada, MRI o ultrasonido; o Ia biopsia del muisculo para exeminar los pardmetras
morfolgicos y bioquimicos (por ejemplo, el 4rea ds Ia fibra en seccién transversal, ¢! didmetro de Ja
fibra o las actividades enzimdticas). Ademds, debido g que la masa musculoesquelética ge correlacions
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o0 de Jos derivados de arninojcidos, es decir, l1a 3-meti] histiding, en Ja Sangre o en la orina de una
persona. Para una revision de estos métodos ver Appell, Sports Med.10:42-58 (1990), L g mediciones de
la calidad de vidg incluyen, en forma enunciativa, fa facilidad para levantarse de ung silla, el ndmero de
Pasos que se dan antes de cansarse o Ja capacidad para subir escalerns.

oligonucledtido 5 ¥ un sitio de endonucleasy de restriceion dnico y diferente en ¢ oligonuclcdtido !
Ademds, e] oligonucledtido 3' contiene una secuencia de seftal de adicién por Poliadenilacién. E] ADNg
de doble cadena del musculo esquelético humano se adquiere de la coleccidn ADNc de Universal
QUICK-Clone (Clonetech Inc., Palo Alto, CA, USA). Por medio del uso de 1os anteriores
oligonucledtidos 5' y 3', se amplifica al ADN hCRF7R mediante 1a PCR del ADNe del musculo
esquelético humano, utilizando el kit para PCR AdvanTaq PCR (Clonetech Inc,, Palo Alto, Ca, USA). Ei
producto de la PCR de| gen hCRF3R se purifics 5 partir de artefactos de PCR mediante electroforesis en
gel de agarosa y ¢l fragmento de ADN del gen de hCRF)R se purificé a partir de gel de agarosa,
utilizando un produeto de purificacién tal como por ejemplo, NucleoTrap (Clonetech Inc., Palo Alto, CA,

estén listos para la ligacién, El ADN de) vector pIRESneo se liga al ADN del producto de Ia PCR,
hCRF3R, utilizando ADN ligasa, del kit de clonacién AdvantAge™PCR Cloning Kit (Clonetech Ine.,
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Palo Alto, CA, USA), de conformidad con las recomendaciones del fabricante, K1 vector ligado y el
constructo de inserto (pIRESneo/ hCR¥)R) se utilizan entonces para transformar células de E, coli
TOP10F” competentes (Clonetech Inc., Palo Alto, CA, USA), Las célujas transformadag se cultivan en
placa sobre LB/X-gal/IPTG mis Agar que contiene ampicilina, Lag colonias blancag (clones positivos) se

células HEK293 que contienen un plasmido Mercury CRE-LUC integrado en forma estable (Clonetech
Inc., Palo Alto, CA, USA) se transfectan con pIRESneo/ADN hCRE 2R purificado, que tiene a) inserto de

por medio del cultivo de las células en G418. Las células transfectadas en forma estable (células
HEKZQB/CRE-LUC/pIR.ESnen/ hCRF3R) se propagen en DMEM (Life Technologies, Rockville, MD)
Que contiene suero de bovino fetal al 10% (Clonetech Inc., Palo Alto, CA, USA), solucién de
penicilina/estreptomicina (Life Technologies, Rockville, MD), L-glutaming (Life Technologies,
Rockville, MD), y un aminodcide 2o esencial (Life Technologies, Rockville, MD) a 37°C en una
amosfera de 5% de bidrido de carbono/95% de aire. Los clones se caracterizan tanto parg lg unidn al
CRF como a la activacién de] CRE-LUC después de la exposicién 8l CRF, conforme ge deseribe en el

Ejemplo 2 Enpsavos de unién con el receptor

El anélisis de unién con el receptor de log compuestos se realiza en célulgs completas mediante
el cultivo en placa de las células HEKZQS/CRE-LUC/pIRESnco/ hCRF9R del Ejemplo | en una placa de
96 cavidades recubierta con polilisina. Lag célulag ga siembran en el medio DMEM que contiene suero
de bovino fetal a 10%, solucién de pcnicilinafcstreptomicim, L-glutamina ¥ un aminodeido no esencial
8 37°C en uma atmésfera de 5% de biéxido de carbono/95% de aire Y 8¢ incubaron durante toda la noche.
El medio de cultivo se retird Y 8¢ afiadid la cantidag adecuada de] CRF etiquetado en forma covglente
con Europio (Eu-CRF) en MEM (Life Technologie;, Rockville, MD) + Seabloek al 10% (Clonetech Inc,,
Palo Alto, CA, USA). Las células se incubargn con e] Eu-CRF durante 90 minutgs a temperatura
ambiente, después, se lavaron 4 veces con solucién salina amortiguada con fosfato carente de caleio y
magnesio (Life Technologies, Rockville, MD). Después del lavado final, se afiadid la solucién
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concentracién de Fu.CRF que s la mitad de Ja méxima, en tminos de unidn, ademds de
Concentraciones variables da tonmpuesto de interds,

lemplo 3. Ens & activacion de eceptor

El andlisis ge activacién de] receptor se reglizé sembrando lag células HEK293/CRE.
LUC/pIRESneq/ hCRF9R del Ejemplo I, en uyna Packard View Plate-96 (Packard Inc., CA). Las células
s¢ sembraron ep of medio DMEM que contenfa suero de bovino feta] a] 10%, solucién de
penici]ina/estreptonﬁcina, L-gluraming y aminodcido no esencig] @ 37°C en una atmdsfera de 5% de

biéxido de carbono/95% de ajre Y se incubaron durante toda [a noche, E] medio se retirg entonces y fue

para la lisig (Promega Ine., Madison, WI) y las células se incubaron durante 20 minutos g 379C ep una
atmésfera de 5% de bidxido de carbono/95% de aire, Las células se colocaron entongces ~80°C durante
20 minutosg, seguidos por una Incubacién de 20 minutos a 37°C en yna atmésfera de 5% de biéxido de
carbono/95% de ajre. Después de esta meubacién, a los lisadog celulares se afiadig o] amortiguador para

n célulag HEX que contenian al constryerg CRE-LUC sin e hCRF,R chpﬁés de la exposicién g
compuesto, También ge verificd la especificidag de la respuests mediante a evaluacién de 1a respuesta
de la luciferasa de las céjuias hCRF3R /CRE-LUC HEX ante e} COmpuesto, en presencia Y €n ausencia
de un exceso de 10 veees el antagonists de| hCRF,R,
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Ei lo 4, Tamizado identific 05 C uestos ida 2} e1. 0 aumenten la

acfivacién del CRF_QB ¥ de 1a ruta de trangduccigy de I _gefin] del receptor de Qﬂfg&

La identificacién de compuestos que prolongan o aumentan la activacién inducida por agonista
del CRF)R o de una ruta de transduccién de la sefial del CRF3R, invalucra una variacién en el ensayo de
activacién del receptor descrito en el Ejemplo 3, Especificamente, este ensayo se realiza sembrando las
células receptoras HEK293/ CRE-LUC/pIRESneo/hCRE 2R en una Packard View Plate-96 (Packard Inc.,
CA). Las células se sembraron en ¢l medio DMEM, que contenia suero de bovino fetal al 10%, solucién
de penicilina/estreptomicina, L-glutarnina, aminogcide no esencial y cantidades de saturacién del CRF a
37°C en una atmdsfera de 5% de bidxido de carbono/95% de aire Y se incubaron durante 48 horas, El
medio se retiré entonces y fue reemplazado con DMEM (Life Technologies, Rockville, MD) que
conteniz la fraceién V de alblimuna de bovino al 0,01% (SIGMA, St. Louis, MO) y CRF ademis del
compuesto de interés. Las células se incubaron’'a continuacién durante cuatro horas 37°C en unma
atmosfera de 5% de bidxido de carbono/95% de siré, después de lo cual se retird ¢l medio y las células se
lavaron dos veces con solucién saling balanceada de Hanks (Life Technologies, Rockville, MD). A las
células lavadas se 2fiadid entonces el reactiva para la lisis (Promega Inc., Madison, WI) y las células se
incubaron durante 20 minutos & 37°C en una atrmésfera de 5% biéxido de carE-onOJDS% de aire. Las
células se colaceron entonces a -80°C durante 20 minutos seguidos por una incubacién de 20 minutos a
37°C en una atmédsfera de 5% de bibxido de carbono/95% de aire. Después de esta incubacidn, a los
lisados celulares se afladi6 el amortiguador para el ensayo de Juciferasa y el substrato para el ensayo de
luciferasa (Promega Inc., Madison, WI) y la actividad de la luciferasa se cuantificé utilizando wn
luminémetro. Los compuestos de prueba que estimulan la fluorescencia en forma significativa por
encima de los niveles de las células de control no tratadas, después de la correccidn por variaciones en la
densidad celular, fueron considerados como compuestos candidato para rcgular'la masa o funcidn
musculoesquelética. Los compuestos de m4s interés son aquéllos que inducen niveles de fluorescencia

relativamente elevados.

Ejgmplo 5. Tamizado para identificar compuestos capdidato especificos para el .Q,R_;F 2R,

Los compuestos que activan al CRF3R se identificaron como en el Ejemplo 3. Para seleccionar
los compuestos activos que muestran la selectividad del CRF2R con respecto al CRF|R, estos
compuestos también se tamizaron contra el CRFR. Las células HEK293/CRE-LUC/pIRESneo/hCRF R
se generaron esencialmente segin se deseribié en el Ejemplo 1, con la excepeion de que se utilizd la
secuencia de ADN de CRF|R (hCRF 1R) humano, nimero de acceso X72304, para la amplificacidn
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inicial por PCR. Para determinar qué ten activos son los compuestos contra el 'CRFIR, se realizd un
enseyo de activacién, esencialmente segin se describié en el Ejemplo 3, con la excepcién de que se
utilizaron células HEK293/CRE-LUC/pIRESneo/hCRF|R para sembrar las placas. La cantidad de
fluorescencia estimulada por el compuesto en las células que expresan CRF2R ge compard con la
cantidad de fluorescencia estimulada por ¢l compuesto en las células que expresan CRF)R. Los
compuestos que demuestran una mejor respuesta de 10 veces (sobre la base molar) en las células que
expresan CRF2R que en las células que expresan CRF (R fueron verificadas entonces en forma adicional
para la especificidad de respuesta con el fin de eliminar las diferencias debidas a la variacion clonal. Las
células HEK293/CRE-LUC/pIRESneo/iCRF9R se¢ ensayaron con el compuesto en presencia ¢ en
ausencia de un exceso de 10 veces ¢l antagonista del CRF9R, la antisauvagina-30. Los compuestos que

muestran una selectivided mayor de 10 veces para el CRF3R y cuya actividad se inhibe por la

antisauvagina-30, se seleccionaron como compuestos candidato.

La sccuencia que contiene la regién promotora de] gen hCRF3R, que comienza muy lejos
corriente arriba, es decir, en direccién S, del sitio de iniciacidn de la transcripeién para contener todos
los elementos reguladores necesarios para la cxpresidn fisiolégica del gen hCRF3R en el tejido
edecuado, se recupera de la base de datos del genoma humano. Se sintetizaron dog oligonucleétidos, uno
que comtenia al extremo §' de Ja regidn promotora (oligonucledtido 5') y uno que contenia al extrerno 3'
de la region promotora, que incluye al sitio de inicio de la transcripcion (oligonucleétido 3'). Estos
oligonucleétidos también contienen sitios de 1a endonucleasa de restriccién que no estin presentes en la
region reguladore del gen hCRF2R con un sitio tinico en el oligonucledtido 5! ¥ un sitio tinico y diferente
de la endonucleasa de restriccién en el oligonucledtido 3'. Los oligonucledtidos 5' y 3' se utilizaron pare
la amplificacién por PCR de 1a regién reguladora del gen hCRF2R a partir del ADN humano (Clonetech
Inc., Palo Alto, CA, USA), utilizando el ldt para PCR, Advantage®Genomic PCR kit (Clonetech Inc.,
Palo Alto, CA, USA). El producto de la PCR, regién reguladora del gen hCRF7R se purifics a partir de
artefactos de la PCR mediante electroforesis en gel de agarose y el fragmento de ADN de la regién
reguladora del gen hCRFR se purificé a partir del gel de agarosa, utilizando un producto de
purificacion, como por ejemnplo, el NucleoTrap (Clonetech Inc., Palo Alto, CA, USA). La clonacion del
producto de la PCR, regién reguladora del gen hCREF)R, en el vector pECFP-1 (Clonetech Inc,, Palo
Alw, CA, USA) se logré cortando primero el producto de la PCR, region reguladora del gen hCRF3R, y
el vector pECFP-1 con las endonucleasas de restriccibn adecuadas, de modo que los sitios de 1z
endonucleasa de restriccion 3' y 3° estén listos pém la ligaci6n. La ligacion del ADN del vector pECFP-]
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al ADN del producto de la PCR, regidn reguladora del gen hCRF2R, se logra utilizando ADN ligasa del
kit de ¢lonacién AdvantAge™PCR Cloning Kit (Clonetech Ing., Palo Alto, CA, USA), de conformidad
con las recomendaciones del fabricante. E] vector ligado y el constructo del inserto se utilizaron entonces
pare transformar células de E. coli TOP10F’ competentes (Clonetech Inc., Palo Alto, CA, USA). Las
células se cultivaron en placas en LB mas agar que contenfa kanamicing y para el anélisis adicional, se
seleccionaron las colonias resistentes a la kanamicina. Los clones resistentes a la kanamicina se
cultivaron en el medio LB que contenia kanamicina y el ADN del pldsmido se aislé utilizando el sistema
de purificacién de ADN NucleoBond (Clonetech Inc., Palo Alio, CA, USA) y el construsto que contenia
a la region reguladora del gen hVPACS se analizé mediante la secuenciacidn del ADN para asegurar la
correceitn e integridad del constructo. A continuacién, el ADN dEl pldsmido constructo purificado que
contenia a la regién reguladora del gen hCRFJR se transfectd en células HEK293 utilizando la
transfeccién mediada por fosfato de calcio, utilizando el kit de transfeccidn para mamifero CalPhos™
(Clonetech Inc., Palo Alto, CA, USA). Los clones de 1a célula transfectada se seleccionaron utilizando
(G418, se aislaron y propagaron en DMEM (Life Technologies, Rockville, MD) que contenia suero de
bovino fetal al 10% (Cloretech Inc., Palo Alto, CA., USA), solucién de penicilina/estreptomicina (Life
Technologies, Rockville, MD), L.-glutamina (Life Technologies, Rockville, MD), aminoicido no
esencial (Life Technologies, Rockville, MD) y G418 (Life Technologies, Rockville, MD) a 37°C en una
atmosfera de 5% de bidxido de carbono/95% de aire, Los clones resistentes al G418 se caracterizaron
mediante la transferencia Southem para asegurar que contienen a la secuencia promotora del gen
hCRF7R; ademds de 1a activacion de la regién reguladora del gen hCRF9R, se analizaron utilizando un
agente estimulador adecuado. Las células que expresan a ECFP-regién reguladora del gen hCRF2R en un
nivel apropiado, se utilizan entonces en los ensayos disetiados para evaluar a los compuestos que pueden
modular la actividad de la regién reguladora del gen hCRF3R de 1a siguiente manera, El analisis de la
activacion de la regidn reguladora se realizé sembrando la ECFP-regién reguladors de] gen hCRF3R que
conteria c¢lulas HEK293 & la densidad adecuada en placas de microtitulacién de 96 cavidades negras
con fondo transparente y se les.-dejé desarrollarse durante toda la ndche. Al dia siguiente se retird el
medio y se afiadid el compuesto de pruebs en un medio de crecimiento recién preparado. Las células se
incubaron durante 16 horas a 37°C en uns ammésfers de 5% de bidxido de carbono/95% de aire, seguida
por la medicidn de la fluorescencia (excitacién a 433 (453) nm mediante Ja deteccidn de la emisién a
475(501) nm, utilizando un fluorémetro (biolumin™ 960, Molecular Dynamics/Amersham Pharmacia
Biotech, Piscataway, NI). Los compuestos de prucba que estimularon la fluorescencia en forma
significativa por encima de los niveles de las células de control no tratadas, después de la correceién por

variaciones en la densidad celular, se consideraron compuestos candidato para regular Ia masa o funcién
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musculoesquelética, Los compuestos de mas interés son aquéllos que inducen niveles de fluorescencia

relativamente elevados,

iemplo 7 izados para identi &3 e ta xpresion d humano

Los métodos para identificar compuestos que aumentan la expresién del CRF (hCRF) humano
son esencialmente idénticos a los métodos para identificar compuestos que aumentan la expresién del
receptor de hVPACy, con excepeién de que la region reguladora utilizada es la del gen hCRF. La
secuencia que contiene a la regitn reguladors del gen hCRF, que comienza muy lejos corrients arriba, es
decir, en direccién 3, del sitio de iniciacién de la transcripcidn para contener a todos los elementos
reguladores necesarios para la expresién fisiologica del gen hCRF en ¢l tejido adccuado. se recuperd de
la base de datos del genoma humano. Se sintetizaron dos oligonucledtidos, uno que contenia al extremo
5' de la region reguladora (oligonucledtido 5') y uno que contenfa al extremo 3' de la regién reguladora
que inclufa el sitio de inicio de la transcripcién (oligonucledtido 3°). Estos oligonuclestidos también
contienen sitios de 1a endonucleasa de restriccién 'que no ¢stdn presentes en la ;egién reguladora del gen
hCRF con un sitio inico en el oligonuclestido 5' y un sitio Unico y diferents de la endonucleasa de
restriccion en el oligonucleotido 3'. Los oligonucledtidos 5' y 3' se utilizan para la amplificacién por PCR
de la regidn reguladora del gen hCRF de ADN humano (Clonetech Inc,, Palo Alto, CA, USA) utilizando
¢l kit para PCR Advantage®Genomic PCR kit (Clonetech Inc., Palo Alto, CA, USA). El producto de la
PCR, regién reguladora del gen hCRF, se purifica a partir de artefactos para PCR, mediante
clectroforesis en gel de agarosa y el fragmento de ADN de Ia regién reguladore del gen hCRF se purifica
a partir del gel de agarosa, utilizando el producto de purificacién NucleoTrap (Clonetech Inc., Palo Alto,
CA, USA). La clonacién del producto de la PCR, regién reguladora del gen hCRF en el vector pECFP-1
(Clonetech Inc.,, Palo Alto, CA, USA) se logra cortando primero el producto de la PCR, regién
reguladora del gen hCRF y al vector pECFP-1 con las endonucleasasde restriccién adecuadas, de modo
que los sitios de la endonucleasa de restriccién 5'y 3' estén listos pars la ligacién. La ligacidn del ADN
del vector pECFP-1 al ADN del producto de la PCR, region reguladora del gen hCRF, se logra utilizando
ADN ligasa del kit para clonacién AdvantAge™PCR Claning Kit (Clonetech Inc., Palo Alto, CA, USA),
de conformidad con las recomendaciones del fabricante. Bl vector ligado y el constructo del inserto se
utilizan entonces para transformar células de E. coli TOP10F’ competentes (Clonetach Inc., Palo Alto,
CA, USA), Las células se cultivaron en placas en LB més agar que contenfa kansmicina Y para su
analisis adicional se seleccionaron las colonias resistentes a la kanamicina, Los clones resistentes a la
kanamicina se cultivaron en un medio de LB que contenfa kanamicina y ¢l ADN del plasmido se aislé
utilizando ¢l sistema de purificacién de ADN NucleoBond DNA Purification Systemn (Clonetech Inc.,
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Palo Alto, CA, USA) y se analizé el constructo que contenia a la regidn reguladora del gen hCRF
mediante la secuenciacién del ADN para asegurar la correccion e integridad del constructo. El ADN del
plésmido constructo purificado que contenia a 1a regién reguladora del gen hCRF se transfactd entonoes
en las células HEK293, utilizando la transfeceién mediada por fosfato de calcio, utilizando el kit para
transfeccion de mamifero CalPhos™ Mammalian Transfection Kit (Clonetech Inc., Palo Alto, CA, USA).
Los clones de la célula transfectada se seleccionaron utilizando G418, se aisleron y propagaron en
DMEM (Life Technologies, Rockeville, MD) que contenia suero de bovino fetal al 10% (Clonetech Ine.,
Palo Alto, CA, USA), solucién de peniciline/estreptomicina (Life Technologies, Rockville, MD), L-
glutamina (Life Technologies, Rockville, MD), aminoécido no esencial (Life Technologies, Rockville,
MD) y G4)8 (Life Technologies, Rockville, MD) a 37°C en una atmésfera de 5% de bidxido de
carbono/95% de aire. Los clones resistentes al G418 se caracterizaron mediante transferencia Southern
para asegurar que contienen la sccuencia de la regién reguladora del gen hCRF; ademds, se analizé la
activacién de {a regién reguladora del gen hCRF utilizando un sgente estimulante adecuado. Las células
que expresan al ECFP-regién reguladora del hCRF con un nivel adecuado, se utilizaron entonces en
ensayos digeflados para evaluar a los compuestos que puedan modular la activided de la regién
reguladora del gen hCRF de la siguiente manera. El anélisis de la ectivacién de 1a regién reguladore se
realizé al igual que en e! Ejemplo 5, con la excepcién de que se usaron los clones que contenfan el

constructo de la regidn reguladora del gen hCRF.

Eiemplo 8, Mé ara preparar anticu ue acti R.

Los anticuerpos monoclonales totalmente humanos que activan al hCRF3R se produjeron
generando primero a la proteina hCRF2R recombinante, de la siguiente maners, Para obtener el producto
de 1a PCR hCRF2R siguié el procedimiento del Ejemplo 1. Este producto de la PCR, hCRF»R, se cloné
entonces en el vector pHAT20 (Clonetech Inc., Palo Alto, CA, USA) &ortando primero al producto de la
PCR, gen hCRF2R, y al vector pHAT20 con las endonucleasas de restriceion adecuadas, de modo que
los sitios de 1a endonucleasa de restriccién 5'y 3' estén listos para la ligacidn. La ligacién del ADN del
vector pHAT20 al ADN del producto de la PCR, gen hCRF3R, se logré utilizando ADN ligasa del kit
para clonacién AdvantAge™PCR Cloning Kit (Clonetech Inc., Palo Alto, CA, USA), de conformidsd
con las recomendaciones del fabricante. Después, se utilizd el vector ligado/constructo del inserto para
transformar células de E. coli TOP10F" competentes (Clonetech Inc., Palo Altd, CA. USA). Las células
ransformadas se cultivaron en placa en LB mis agar que contenia ampicilina y para el anélisis adiciona)
se seleccionaron las colonias resistentes a la ampicilina. Los clones positivos se cultivaron en el medio

LB que contenia ampicilina y se aislé el ADN dg plésmido, utilizando ¢l sisterna de purificacién de ADN
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NucleoBond DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) y el constructo que
contenfs al gen hCRF3R se analizé mediante la secuenciacién del ADN para asegurar la correccién &
integridad del constructo, Después se usé e! ADN del vector hCRF2R -pHAT20 para la clonacion
adicional por PCR, utilizando un oligonucledtido 5' que contiene el comienzo de Ja secuencia HAT y un

3 sitio Unico de endonucleasa de restriccidn no presente en el copstructo hCRFR -pHAT20 y el
oligonucledtido hCRFR 3' enteriormente utilizado, Los cabadores de oligonucledtido se utilizaron para
emplificar por PCR &l gen de fusién HAT- hCRF2R del constructo hCRF2R -pHAT20 y ¢l producto de

la PCR se purific6 conforme se describié anteriormente, El producto de la PCR, el gen de fusién HAT-

hCRF3R se utilizd entonces para la clonacién en el vector pBacPAKS utilizando el sistemsa de expresién

10 de baculovirus BacPAK de Clonetech (Clonetech Inc., Palo Alto, CA, USA), La ligacién del gen de
fusién HAT-- hCRFR en el vector pBacPAKS es esencialmente segun s¢ describié en Jo anterior. A
continuacién, el constructo hCRFHR /HAT-pBacPAKS se transfecté en células de B, coli TOPI10'F
competentes, se seleccionaron las células resistentes a la ampicilina y el ADN del pldsmido se aislé y §€

venficd en cuanto a la integridad del construsto, segun s¢ describié anteriormente. Este constructo se

Ols transfect$ entonces conjuntamente con el ADN BacPAKS linealizado en células hospederas del insecto
521, utilizando e} kit de transfeccién para mamifero CalPhos™ (Clonetech Inc., Palo Alto, CA, USA).

Las células del insecto se incubaron entonces durante 2-3 dias y & continuacién se coseché el virus de las

placas transparentes individuales, El virus ge amplificé entonces en células S£21, el virus recolectado se

tituld vy el virug titulado se utilizé para la infeccidn a gran escala de las células §f21 utilizando el medio

20 de célula de insecto BacPAK - todo de conformidad con las rec0mcndac1'on_es de los fabricantes
(Clonetech Inc., Palo Alto, CA, USA). La proteine de fusién HAT-CRF,R recombinante se purificé

entonces utilizando ¢l kit de purificacién TALON® de Clonetech (Clonetech Inc,, Palo Alto, CA, USA)
utilizando las condiciones recomendadas por ¢l fabricante, Brevemente, las células Sf21 infectadas se
cosecharon 48 horas después de la infeccibn v se someteron & somicacién en amortiguador de

23 exXtraccién/carga, El lisado celular se hizo pasar entonceg a través de una columne TALON® CellThry,

La columna se lavé dos veces con ¢l amortiguador de extraccién/carga y la proteina HAT- hCRF)R
unida se eluyé con amortiguador de elucién. La proteina eluida se analizé por medio de SDS-PAGE en
cuanto a la integridad y se cuantificé la concentracion de la proteina utilizando el sistema SDS-PAGE
Bio-Rad y los sistemas para la cuantificacién de proteina, de conformidad con las recomendaciones del
30 fabricante (Bio-Rad Laboratories, Hercules, Ca). La proteina de fusién HAT- hCRF9R purificada se
utilizd entonces para inmunizar animales XenoMouse (Abgenix Inc., Fremont, CA) pars la produccién

del anticuerpo monoclonal humano, de la siguientc manera, Se utilizaron 10 ug de-la proteina de fusién
HAT- hCRFpR recombinante purificada, combinados con 25 pg del lipido A de monofosforilo
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adyuvante (Sigma, St. Louis, MO) para vacunar 10 animales XenoMouse multiples veces durante un
periodo de ocho semanas. Se obmvo suero de los animales vacunados y se utilizé en ELISA de captura
de antigeno, utilizando a Ia proteina de fusién HAT- hCRF2R purificada para detectar los anticuerpos de
la proteina HAT- hCRFR mediante el recubrimiento de placas ELISA de poliestireno (Coming Glass
Works, Corning, NY) con la proteina de fusién HAT- hCRFR, bloqueada con PBS-BSA al 1%, se lavé
y se incubé a 37°C durante 1 hora a una dilugién de 1:50 de las muestras de suero, Después de lavar 5
veces con PBS, las placas se incubaron a 37°C durante 1 hora con anticuerpos de cabra conjugados-
fosfatasa alcalina en inmunoglubulina humana G. Las placas se laven entonces 5X con PBS y los
anticuerpos fueron detectados con substrato fosfato de p-nitrofenilo (Sigma, St. Louis, MO) en
amortiguador, Se midieron las densidades pticns a 405 nm utilizando un lector de placa y se cuantificé
la seflal. Los ratones que demostraron una elevada produccién de anticuerpos se utilizaron para ls
formacién de hibridoma, Los hibridomas ge generaron mediante la fusién de células del bazo de los
animales XenoMouse con la linea celular de mieloma no secretara NSA-bel 2 utilizando una proporcidn
de 4:1 de células de bazo a células NSA-bel2 en presencia del polietilenglicol PEG1450 al 30%. Las
células fusionadas se clonan individualmente limitando la dilucién en placas de 96 cavidades y se

cultivaron en medio RPMI-1640 que contenia suero de bovino fetal al 10%, aminoécidos no esenciales,.

piruvato de sodio, L-glutamina, 100 wml de penicilina-estreptomicina e hipoxantina-aminopterina-
timidina (todos ellos de Life Technologies, Rockville, MD). Los sobrenadantes de los hibridomas
scleccionados de la hipoxanrina-aminopterina-tirnidina s& tamizaron en cuanto a la produccién del
anticuerpo humeno mediante el ensayo ELISA, conforme se describié anteriormente. Los hibridomas
que produjeron anticuerpos humanos en la-proteina de fusién HAT- hCRF3R se seleccionaron para la
produccién de anticuerpos a gran escala, Los anticuerpos monoclonales se purificaron medianie
cromatografla con Sefarosa-protefna G. Brevemente, el sobrenadante de los clones de hibridoma
cultivados se cargaron en una columns de Sefaroza-proteina G (SIGMA, St. Louis, MO) en un
amortiguador de carga, se lavaron 3 veces ¥y 1z IgG se eluyé con el amortiguador de elucién. Estos
anticuerpos se utilizaron entonces para el tamizado con el fin de evaluar el potencial de activacién
(agonismo) del hCRFyR. Bsto se logré utilizandoe la metodologia que se describié en e Ejemplo 3. Estos
anticuerpos monoclonales humenos que demostraron actividad agonista hacia el hCRF»R se designaron

COMO ¢ompuestos candidato.

De la pierna enyesada del raton se retiraron los misculos extensor largo del dedo (EDL) y séleo,
de tendén a tenddn. Se amarrd una sutura de seda a cada tendén de los muisculos aislados y los miisculos
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se colocaron en una cémara de plexiglass llena con solucién de Ringer (cloruro de sodio 137 mM;-

bicarbonato de sodio 24 mM, glucosa 11 mM, cloruro de potasio 5 mM, sulfato de magnesio 1 mM,
fosfato de sodio 1 mM, tubocurarina 0,025 mM, todes a un PH de 7,4 y oxigenados con 95% de
oxigeno/5% de biéxido de carbono) burbujeada constantemente 95% de oxigeno/5% de bidxido de
carbono y mantenida a 25 C. Los musculos se alinearan horizontalmente entre ¢} brazo de palanca de un
servomotor (Modelo 305B-LR Cambridge Technology Inc., Watertown MA, USA) y el gancho de acero
inoxidable de un transductor de fuerza (Modelo BG-50; Kulite Semiconductor Products Inc., Leonia, NJ,
USA) y ge estimulé en e] campo mediante pulsos transmitidos entre dos electrados de platino colocados
longitudinalmente a cada lado del musculo. Los pulsos de onda cuadrada (de 0,2 ms de duracién)
generados por una computadora personal con una tarjeta Labview (Modelo PCI-MIO 16E-4), Labview
Ine., Austin, TX, USA) se amplificaron (amplificador de potencia Acurus modelo A25, Dobbg Ferry,
NY, USA) para aumentar Ia contraceion titfnica. Kl voltaje de estimulacién y 1a longitud del musculo
(Lo} se ajustaron para obtener la méxima fuerza de conmutacién isométrica. La ﬁroduccién de la mixima
fuerza titdnica (Po) se determind a partir de la meseta de Is relacién frecuencia-fuerzs.

Ejemplo 10. Tratemiento terapéutico de la atrofia musculocsquelética wiilizando un anticuerpo humano
que es un agonista del receptor hCRF9R.

Una persona del sexo masculine cop un peso de 50 kg y que tenfa una Importante atrofia
muscular en brazos y piernas, debido al reposo prolongado en la cama, fue tratada para revertir la atrofia
musculoesquelénca. A la persona se le administraron, a través de inyeccién intravenoss, una vez a la
semana y durante un periodo de 3 meses, 15 m] de una solucion acuosa de pH 6 que comprendfa un

anticuerpo activador del receptor CRF;R. La solucién comprendia lo siguiente:

Concentracjén de] componente (m g/r] )

Anticuerpo del antagonista del receptor CRFR 20"

L-histidina HC} 0,47

L-histidina 0.3

&, ¢-trehalosa dihidratada 20

Polisorbato 20 0,1

Agua esterilizada bacteriostatica cbpparaun 1 mL

Al final de] perfodo de tratamiento, la persona mostré aumentos mensurgbles en la masa

muscular, Ja fortaleza y movilidad de brazos ¥ pietnas,
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Una persona del sexo femenino can peso de 55 kg fue programada para Ja cirugia de reemplazo
de la articulacién de la cadera en un mes. La persona fue trateda para aumentar la masa
musculoesquelética antes y después de la cirugia pare reducir finalmente el nivel de la atrofia
musculoesquelética debido a la falta de uso dcll musculo duranie ¢l perfodo de recuperacién
postoperatorio, Especificamente, a 1a persona se le suministr, a través de inyecsion intravenosa, una vez
a la semana, durante un periodo de 1 mes previo a la cirugla y durante 2 meses posteriores a la cirugia,
18 m! de una solucién acuosa de pH 6,0 que comprendia un anticuerpo activador del receptor CRF3R. La
solucién comprendia lo siguiente:

Gomponente . Concentraciéy (mg/ml)

Anticuerpo activador del CRFR 20
L-histidina HC] - 0,47
L-histidina 0,3

o, a-trehalosa dihidratada 20

Polisorbato 20 0,1

Agua esterilizada bacteriostitica cb.ppara 1 mL

Al final del periodo de tratamiento, la persona mostré una conservacion mensurable de la masa

muscular, la fortaleza v movilidad de brazos y piernas en comparacién con el estado esperado de 12

persona sin la terapia con anticuerpos.

A una persona del sexo femenino con peso de 45 kg que estuvo sometida a un procedimiento de
enyesado para tratar la fractura sencilla del htmero después de una caida. A la persona se le tratd para
evitar la atrofia del mutsculo esquelético del brago y ¢l hombro afectados, debido a la falta de uso ¥y asu
uso limitado durante la curacién de la fractura, Especificamente, 8 la persona se le administraron, a
través de inyeceidn intravenosa, una vez a la semang, comenzando el dia del enyesado, 13 ml de solucidn

con pH 6,0, que comprendia al receptor anti-hCRF,R,La solucién comprendia lo siguiente;
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Componente oncentracy 1
Anticuerpo activador de CRFR 20

L-histidina HCI 0,47
L-histidina 0,3

a, a-trehalosa dihidratada 20

Polisorbato 20 0,1

Agua esterilizada bacteriostética cbpparalml

Al final del perfodo de tratamiento, la persona mostré una conservacién mensurable de la masa,
fortaleza y movilidad muscular de} brazo Yy hombro afectados, y una mener duracién de terapia fisica en

comparacion con el estado esperado de la persona y el tratamiento de seguimiento sin la terapia con

anticuerpos.

Una persona del sexo femenino con peso de 60 kg fue admitida en el hospital en estado
comatoso. La persona recibié el tratamiento con este método para evitar la atrofia del muisculo
esquelético de todo el cuerpo, debido a la fajta de uso durante el estado comatoso, Especificamente, una
vez al dia mientras estivo en coma, 2 la persona s¢ le administraron, a través de infusién infravenosa
lenta, aproximadamente 500 ml de una solucién 8CUOSE que se prepard afiadiendo 5 ml de la siguiente

solucién madre & 500 ml de solucién salina esterilizada:

Componente Concentragién (ma/ml)
Urocortina I 12
Amortiguador de fosfato de sodio, pH 7,4 140

-

Como resultado del tratamiento, la persona mostré una conservacion mensurable de la masa y
funcién musculoesquelética, y se necesité de una menor terapia fisica durante el coma y después de

recuperar la conciencia, en comparacién con el egtado de 1a persona sin la terapia con el fArmaco.

Io 14. Tratamiento terapéuotic un paciente ¢ trofia muscular de Duc e utili o)

A una persona del sexo masculino con un peso de 40 kg v con un diagnéstico actual de distrofia
muscular de Duchenne se le traté con un compuesto que mucstra agonismo por el CRF1-R y ¢] CRF2-R
en una gama de dosis similar. A la persona se le tatd con formulacion de depdsito de liberacion

prolongada del compuesto, con ¢ fin de mejorar o retener la fortaleza y funcién muscular durante el
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progreso de 1a enfermedad, Especificaments, a 1a persona se le administraron una vez aj mes, a través de

inyeccién intrarnuscular, 3 ml de una solucién acuosa con pH 6,0 que comprendia lo siguients:

Componente Congentracidn (ma/ml)
CRH (Hormona Liberadera de Corticotropina) 4
Copolimero de dcidos D,L ldctico y glicélico 5

Como resultade del tratamiento, la persona experimenté va sea una mejora o la atenuacién en la
declinacién de la fortaleza muscular o de 1a funcién muscular en evaluaciones en funcién del tiempo, en

comparacion con la exhibida durante ] avance natural de la enfermedad,

La presente invencién no estd limitada ¢n cuanto a su alcance por las modalidades especificas
descritas, mismas que tienen la intencién de servir solamente ¢omo ilustraciones de aspectos individuales
de la invencidn, y los métodos y componentes funcionalments equivalentes estin dentro de] alcance de la
invencién. Estos incluyen, en forma enunciativa, especies de animal de prueba, naturaleza y tipo de
agonistas de CRIR, sexo del animal, modelo cle la atrofia, métedo para activar al CRFR, que incluye a
las metodologfas genéticas, etc. A los experimentados en el campo les serdn evidentss las diverses
modificaciones de la invencién, adicionales a las mostradas y descritas en la presente, a partir de la
lectura de 1a descripcién anterior y de las figuras acompaiiantes, Se pretende que estas modificaciones

queden dentro del alcance de las reivindicaciones anexas.
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Reivindicacio

1. Un método para identificar compuestos candidato para regular la masa o fimeién

musculoesquelética; el método comprende:
a) poner en CONtacto un compuesto de prueba con un CRF2R,
b) determinar si ¢l compuesto de prueba se une al CRF2 R,y

¢) identificar aquellos compuestos de prueba que se unen al CRF2R como compuestos

candidato para regular la masa o funcién musculoesquelética,

2. Un método para identificar compuestos candidato para regular la masa o funcién
musculoesquelética, ef método comprende: )

a) poner en contacto un compuesto de prueba con una célula que expresa un CRFHR funcional,
b) determinar si el compuesto de prueba activa al CRF9R, ¥

¢) identificar a aquellos compuestos que activan al CR¥ R como compuestos candidato

para regular la masa o funeidn musculoesquelética.

3. El método para identificar compuestos candidato, segin la reivindicacién 2, el método

comprende ademés la generacién de una lista de compuestos candidato.

4. El método para identificar compuestos candidato segun la rejvindicacién 2, en los que e} CRF 2R

se expresa en una célula eucaridtica,

5. El método pars identificar compuestos candidato, segun la reivindicacién 4, en donde el CRF2R
tiene una secuencia de amino4cidos que tiene mas de 80% de identidad con la secuenicia de SEQ
ID NO: 10.

6. El método para identificar compuestos candidato segiin la reivindicacién 4, en donde ¢l CRF9R
tiene una secuencia de aminodcidos que es mayor a 90% de identidad con la secuencia de SEQ
ID NO: 10,

7. El método para identificar compuestos candidatc; segim la reivindicacién 4, en donde el CRFR
tiene la secuencia de aminodcidos correspondi;:nte 8 la secuencia de aminodcidos de SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:24, SEQ
ID NO:26, SEQ ID NO:32 0 SEQ ID NO:38.

8. El método pars identificar compuestos candidato segun la reivindicacién 4, en donde ef CRF7R

es de una especie seleccionada del Srupo que consiste de humanos, ratones y ratas.
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Rejvindicaciones

. Un método para identificar compuestos candidaio para regular la masa o funcidn
musculocsquelética; ¢l método comprende:

8) poner en contacto un compuesto de prusba con un CRF3R,
b) determinar si el compuesto de prueba se une al CRF2R, ¥

¢) identificar aquellos compuestos de prueba que se umen al CRFsR como compuestos

candidato para regular la masa o foncién musculogsqueldtica,

2. Un método para identificar compuestos candidato pera rtegular la” masa o funcién

musculoesquelética, ¢l método comprende:
a) poner en contacto un compuesto de prueba con una célula que expresa un CRF2R funcional,
b) determinar si ¢l compuesto de prueba activa al CRF2R, y

¢) identificar a aquellos compuestos que activan al CRF2R como compuestos candidato

para regular la masa o funcidn musculoesquelérica.

3. El método para identificar compuestos candidato, segin la reivindicacién 2, el método

comprende ademds la generacién de una lista de cornpuestos candidato.

4. El método para identificar compuestos candidato segtin la reivindicacién 2, en los que el CRF3R

8 eXpresa en una célula eucariétics,

5. El méiado para identificar compuestos candidato, segin la reivindicacién 4, en donde el CRF7R
tiene una secuencia de aminoacidos que tiene més de 80% de identidad con la secuencia de SEQ
ID NO: 10,

6. El método para identificar compuestos candidato segun la reivindicacitn 4, en donde el CRF3R
tiene una secuencia de aminofcidos que es mayor a 90% de identidad con la secuencia de SEQ
ID NO: 10. ' :

7. El'método para identificar compuestos candidato segin la reivindicacién 4, en donde ¢} CRF2R
tiene la secuencia de aminodcidos correspondiente a la secuencia de aminodcidos de SEQ ID
NO:10, SEQ ID NO:12, SEQ ID NO:14, SEQ ID NO:18, SEQ ID NO:20, SEQ ID NO:24, SEQ
ID NO:26, SEQ ID NO:32 o SEQ ID NO:38.

8. El método para identificar compuestos candidato segin la reivindicacién 4, en donde el CRFyR

es de una especie seleccionada de} grupo que consiste de humanos, ratones y ratas.
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El método para identificar compuestos candidato segun la reivindicacién 8, en donde el CRF5R
es humano, '

El método para identificar compuestos candidato, segin la reivindibacién 4, 1a célula tiene un
nivel de AMPc celular, en el que la determinacién de si el compuesto de prueba activa al
CRF2R, involucra 1z medicién del nive] del AMPc eslular.

. El método para identificar compuestos candidato segiin Ja reivindicacién 10, en el que la célula

comprende ademds un gen reportero asociado en forma operativa con un elemento que responde
al AMP¢ y 12 medicién del nivel del AMPec celular involuera 1a medicidn de Ia expresidn dal gen
reportero,

El método para identificar compuestos candidato segiin la reivindicaciég 11, en donde e} gen
reportero es fosfatasa alcalina, cloranfenicol acetltransferasa, Juciferasa, gluzuromdo sintetasa,

hormona del crecimiento, fosfatasa alcalina de placents o proteina verde fluorescente.

Un método para identificar compuestos candidato para regular I masa o funcién

musculoesquelética que comprende, en cuslquier orden:

8) poner en contacto un compuesto d¢ prueba con une célula que cxpresa un CRFsR fimeional
y determinar el njvel de activacién de] CRF2R resultante del compuesto de prueba,

b) poner en contacto un compuesto de prueba con una célula qQue expresa un CRFR fincional
y determinar el nivel de activacién del CRF R resultante del compuesto de prueba, seguido

por
¢) comparar ¢l nivel de activacién del CRF2R y el nivel de activacién de] CRFR,y

d) identificar aquellos COmpuestos que muestran similar actividad hacia el CRF4R y ¢l CRF1R
0-que muestran selectividad por el CRF2R, como compuestos candidato para regular la masa

o funcién musculoesquelética,

El método seguin la reivindicacisn 13, en donde el compuesta candidato muestra una selectividad
de 100 veces o mayor por el CRF7R,

El métado segiin la reivindicacién 14, en donde el compuesto candidato muesira una selectividad

de 1000 veces o mayor por el CRF4R.

‘Ehméiodo segin la reivindicacién 13, en donde e compuesto candidato muestra una selectividag
por ¢l CRF9R de entre | vez y 100 veces.
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método comprende:
a} administrar el Compuesto candidato a un ﬁnjmal no humano, y

b) determinar & el compuesto candidato reguls la masa o funcién musculoesquelética en o]
animal tratado,

Un mérodo para identificar compuestos candidato que prolongan o aumentan Ja activacidn
Inducida por agonista de ug CRF2R o de una ruta de transduccién de g sefig) del CRFR, el
método comprende, en cualquier orden o en forma concurrente:

b) watar la célula con U0 agonist del CRFyR durante un tempo suficiente Y con una
concentracion suficients para provocar la desensibilizacidn del CRF4R en células de contral,

¢) determinar el nive] de activacién del CRF5R, y

d) identificar aquellos compuestos de prueba que projongan o dumentan 1a activacién de up
CRF2R 0 de una ruta de transduccién de sefial de CRF3R, como compuestos candidato parg
regular la masa o funcisn musculoesquelétics. ' .

Een Teporterg, asociado en formg Operativa con un elemento regulador de CRF2R o ¢con up
elemento regulador dal CRF;

b) detectar]a expresién del gen Ieportero; y

NO.9E@  P.6d/B3
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c) identificar aquellos compuestos que aumentan Ja expresin del gen Teportero, como '@O
Compuestos candidato para reguisar la masa o funcién musculoesqueléticn,

deseable este aumento; ¢l método comprende:
a) identificar al sujeto en el que es deseable el aumento en 1a masa 6 foncidn museular, y
b) administrarle al sujeto une cantidad segurs y ¢ficaz de un agonists de CRFaR,

Un método para tratar la atrofia mugculoesquelétics en un sujeto que necesita dicho tratamiento;

el método comprende:
a) identificar al SUjeto que necesita el ratamiento para la atrofia musculoesquelética; y

b) administrarie a] sujeto una cantidad segura y eficaz de un compuesto seleccionado del grupo
que consiste de un agonista de CRF3R, un vector de eXpresién que codifica para un CRF 2R

CRF,R o del CRF.

Un método para tratar Ja atrofia musculoesqueldtica segun la reivindicacién 22, en donde ]
COmpUESto es un agonista del CRF3R,

El méiodo para tatar In atrofia musculoesquelética segun la reivindicacién 23, en donde e}
agonista del CRF9R se identifica mediante un método para identificar compuestos candidato,
para regular la masa o funeién musculeesquelética, e] método comprende:

a) poner en contacto un compuesto de prueba con un CRF3R,
b) dererminar si &) compuesto de prueba activs a] CRF3R; y

c) identificar aqucl]os_ compuestos que activan al CRF2R como compuestos candidato pare

regular la masa o funcién musculoesquelétioa,

. El método para tratar la atrofia musculoesquelétics segun la reivindicacién 23, en donde el

agonista del CRF»R es un anticuerpo quimérico o humane,

El método segim la reivindicacién 25, e dopde el agonista de CRF;R es selectivo para el
CRE2R con respecto al CRF 1R

El método semin 1a reivindicacién 26, en donde e] agonista del CRFaR muesta ung selectividad
por el CRF2R mayor o jgual a 100 veces,
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El mérodo segin Ja reivindicacién 23, en donde ¢l sujeto tiene distrofia muscular y e] agonista de @\
CRF2R muestra una selectividad por e] CRF3R entre una vez y 100 veces.

aumenta la activacién da] CRF3R o Ia activacién de una ru de transduceion de sefial del
CRF3R.

Un anticuerpo purificado especifico para un CRF9R, en donde al anticuerpo es un anticuerpo

quimérico o humarno,

L] anticuerpo segiin 1a reivindicacién 30, en donde el anticuerpo es un agonista de un CRFyR,
E! anticuerpo segtin 1a relvindicacién 31, en donde sl anticuerpo es un anticuerpo humano.
Una composicién farmacéutica que comprende:

a) una cantidad segura y eficaz de un agonista de CRFaR, v

b) un portador farmacéuticamente aceptable,

La composicién farmacéutica segin la reivindicacign 33, en donde el agonista del CRF9R es un
anticuerpo quimérico o humano especifico para un CRF4R,

La composicién farmacéutica segin la reivindicacidn 33, en donde ¢] agonista del CRF2R es
urccortina II.
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masa o funeién musculoesquelética in vivo, También se presentan métodos de tamizado para identificar

10 de CRF3R, se Proporcionz un aumento en Ia expresién del CRF9R o un”iaumento en la expresién de]
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METHODS FOR IDENTIFYING COMPOUNDS FOR REGULATING MUSCLE MASS
OR FUNCTION USING CORTICOTROPIN RELEASING FACTOR RECEPTORS

TECHNICAL FIELD
The present invention relates to methods of identifying candidate compounds for regulating
skelctal muscle mass or function or regulating the activity or expression of a corticotropin rclcasing

factor-2 receptor (CRF;R). The invention also relates to methods for the treatment of skclctal

muscle atrophy or methods for inducing skeletal muscle hypertrophy using C&FzR as the target for
intervention and to mcthods of treating muscular dystrophies using CRF;R and corticotropin
rcleasing factor-1 receptor (CRFR) as targets

BACKGROUND

There arc two corticotropin releasing factor receptors, identified to date (CRF,R and
CRF>R) which belong to G-protein coupled receptor (GPCR) class. Agonist activation of CRF,R
or CRF;R leadsto G, activation of adenylate cyclase. Adenylate cyclase catalyzes the formation
of cAMP, which in tum has multiple effects i'ncluding the activation of protein kinasc A,
intracellular calcrum release and activation of mitogen-activated protcin kinasc (MAP kinase). In
other studics, the enhancement of mtraccllular inositol triphosphate synthesis, after agonist
activation of CRF rcceptors, suggests that CRFRs also couple to Goy,.

CRF\R and CRF;R have bccn cloncd from human, rat, mouse, chicken, cow, catfish, frog
and sheep. CRF\R and CRF;R each have a umique distribution patterns. In humans three
isoforms, alpha, beta and gamma, of the CRF,R receptor have been cloned. Homologs for alpha
and beta CRFR have been identificd 1n rat

Scveral hgands/agonists of the CRFRs are known, Corticotropin releasing factor (or
hormonc, CRF or CRH) binds to and activates CRF;R and CRF,R. CRF is a major modulator of
the body’s responses to stress. This 41-amino acid peptide presides over a panoply of neuronal,

endocnine, and immune processes as the primary regulator of the hypothalamus-pitwtary-adrenal

hormonal axis (HPA axis). In addition, there is substantial sequence homology between CRF and
thc amphibian peptide sauvagine as well as the telostian peptide urotensin, both of which act as
agonists of CRF\R and CRF;R. These three peptides have similar biological properties as

hypotensive agents and ACTH secretogogues. In addition, a mammalian congener of urotensin,

urocortin, has been characterized,
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The CRF receptors can be distinguished, from non-CRFRs, pharmacologically through the
use of receptor selective agonists and antagomsts. These selcctive agonists and antagonust, along
with the CRFR knockout mice, have been useful in determining which CRF reccptor mcdiates
specific biological responses.

The role of CRF|R has been fairly well established. Mice in which the CRF,R gene has
been ablated (CRF)R knockout) demonstrate an impaired stress responsc and reduced anxiety-like
behavior CRF,R 1s a major mediator of the HPA axis. Specifically, corticotropin releasing factor,
which is rcleased from the hypothalamus and transported to the anterior pituitary via the
hypothalamic-hypophysial portal system, interacts with the CRF R present on celis located in the
anterior pituitary., Agonist activation of the CRF;R results in relcase of ACTH from the cells of
the antenior piturtary into the systemic circulation. The released ACTH binds the ACTH receptor
present on cclls located 1n the adrenal cortex, resuiting in the release of adrenal hormones including
corticosteroids. Corticosteroids mediate many effects including, but not limited to, immune system
suppression via a mechanism which involves }hymic and splenic atrophy. Thus activation of the
CRF,R indirectly results in the down-regulation of the immune system via activation of thc HPA
axis.

The role of CRF;R is less well developed. Mice in which the CRF;R gene has been ablated
(CRF;R knockout) demonstrate an impaired food intake rcduction following stimulation with
urocortin, lack of vasodilation, but a normal stress response. Experiments with CRF;R
demonstrated that CRF;R 1s responsible for the hypotensive/vasodilatory effects of CRFR agonists
and for the reduction in food intake obscrved following treatment of mice with CRFR agonists.

Skeletal Muscle Atrophy and Hypertrophy

Skeletal muscle is a plastic tissue which readily adapts to changes in either physiological
demand for work or metabolic need. Hypertrophy refers to an increase m skeletal muscle mass
whilc skcletal muscle atrophy refers to a decrease in skeletal muscle mass. Acute skeletal muscle
atrophy is traceable 1o a variety of causes including, but not limited to: disuse due to surgery, bed
test, or broken bones; denervation/nerve damage due to sbina] cord injury, autoimmune disease, or
infectious disease; glucocorticoid use for unrelated conditions; sepsis due to infection or other
causes; nutnient limitation due to illness or starvation; and space travel. Skeletal muscle atrophy
occurs through normal biological processes, however, in certain medical sitvations this normal
biological process results in a debilitating level of muscle atrophy. For example, acute skeletal
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muscle atrophy presents a significant limitation in the rehabilitation of patients from
immobilizations, ncluding, but not limited to, those accompanying an orthopedic procedure. In
such cases, the rehabihitation period required to reverse the skeletal muscle atrophy is often far
longer than the peniod of time required to repair the onginal injury. Such acute disusc atrophy 1s a
particular problem in the elderly, who may already suffer from substantial age-related deficits in
muscle function and mass, because such atrophy can lead to permanent disability and premature
mortality

Skeletal muscle atrophy can also result from chronic conditions such as cancer cachexia,
chronic inflammation, AIDS cachexia, chronic obstructive pulmonary disease (COPD), congestive
heart failurc, genctic disorders, e.g., muscular dystrophies, neurodegenerative diseases and
sarcopenia (age associated muscle loss) In these chronic conditions, skcletal muscle atrophy can
lead to premature loss of mobility, thereby adding to the disease-related morbdity.

Little is known regarding the molecular processes which control atrophy or hypertrophy of
skeletal muscle. While the initiating trigger of the skelctal muscle atrophy is different for the
various atrophy nitiating cvents, several common biochemical changes occur in the affected
skcletal muscle fiber, including a dccrease m protein synthesis and an increase in protein
degradation and changes in- both contractile and mctabolic enzyme protein isozymes characteristic
of a slow (highly oxidauve metabolism/slow contractile protemn isoforms) to fast (highly glycolync
metabolisn/fast contractile protein isoforms) fiber switch. Additional changes in skeletal muscle
which occur include the loss of vasculature and remodeling of the extracellular matnx. Both fast
and slow twitch muscle demonstrate atrophy under the appropriate conditions, with the relative
muscle loss depending on the specific atrophy stimuli or condition. Importantly, all these changes
are coordinately regulated and arc switched on or off depending on changes in physiological and
metabohc need.

The processes by which atrophy and hypertrophy occur are conserved across mammalian
species.  Multiple studies have demonstrated that the same basic molecular, cellular, and
physiological proccsscs'occur during atrophy in both rodents and humans. Thus, rodent models of
skeletal muscle atrophy have been successfully utilized to understand and predict human atrophy
responses  For example, atrophy induced by a variety of nreans in both rodents and humans results
in similar changes in muscle anatomy, cross-sectional arca, function, fiber type switching,
contractile protein expression, and histology. In addition, several agents have been demonstrated to
regulate skeletal muscle atrophy in both rodents and in humans. These agents include anabolic
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steroids, growth hormone, insulin-like growth factor I, and beta adrenergic agomists. Together,
these data demonstrate that skeletal muscle atrophy results from common mechanisms in both
rodents and humans

Whilc some agents have been shown to regulate skeletal muscle atrophy and are approved
for use in humans for this indication, these agents have undesirable side effects such as hypertrophy
of cardiac muscle, neoplasia, hirsutism, androgenization of fcmalcs, increased morbidity and
mortality, liver damage, hypoglycemia, musculoskeletal pain, increased tissue turgor, tachycardia,
and edema. Currently, therc are no highly effective and selective treatments for either acute or
chronic skeletal muscle atrophy. Thus, there 15 a need to identify other therapeutic agents-which
regulate skeletal muscle atrophy

Muscular Dystrophies

Muscular dystrophies encompass a group of inherited, progressive muscle disorders,

distinguished clinically by the selective distribution of skeletal muscle weakness. The two most

common forms of muscle dystrophy are Duchenne and Becker dystrophies, each resulting from the

inhentance of a mutation in the dystcophin gene, which is located at the Xp2l locus. Other .

dystrophies include, but are not limited to, limb-girdle muscular dystrophy which results from
mutation of multiple genetic loci including the p94 calpain, adhalin, y-sarcoglycan, and B-
sarcoglycan loci; fascioscapulohumeral (Landouzy-Dejerine) muscular dystrophy, myotonic
dystrophy, and Emery-Dreifuss muscular dystrophy. The symptoms of Duchenne muscular
dystrophy, which occurs almost exclusively in males, include a waddhing gait, toe walking, lordosis,
frequent falls and difficulty in standing up and climbing stairs. Symptoms start at about 3-7 years
of age with most patients confined to a wheelchair by 10-12 years and many die at about 20 years
of age duc to respiratory complications. Current treatment for Duchenne muscﬁ]ar dystrophy
includes admmustration of prednisone {a corticosteroid drug), wiuch while not curative, slows the
decline of muscle strength and delays disability, Corticosteroids, such as prednisone, are believed
to act by blocking the immune cell activation and mfiltration which are precipitated by muscle fiber
damage resulting from the disease. Unfortunately, corticosteroid treatment also results in skeletal
muscle atrophy which negates some of the potential benefit of blocking the immune response in
these patients. Thus, there 15 a need to identify therapeutic agents which slow the muscle fiber
damage and delay the onset of disability in patients with muscular dystrophies, but cause a lesser
degree of skeletal muscle atrophy than current therapies,

One problem associated with identification of compounds for use in the treatment of
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skelctal muscle atrophy or of muscular dystrophies has been the lack of good screening methods for
the identification of such compounds. Applicants have now found that CRF;Rs are involved in the
regulation of skeletal muscle mass or function and that agonists of CRF,;Rs are able to block
skcletal muscle atrophy and/or inducc hypertrophy of skeletal muscie. The present inveation solves
the problem of rdentifying compounds for the treatment of muscle atrophy by providing screening,
methods using CRF,R which can be used to identify candidate compounds useful for the treatment
of muscle atrophy. The present invention also solves the problem of finding compounds for
treatment of muscle dystrophies by providing a screening method to identify candidate compounds
which activate both the CRF,R and CRF,R. '

SUMMARY OF THE INVENTION
The present invention relates to the usc of CRFRs to identify candidate compounds that are

potentially ‘useful in the treatment of skelctal muscle atrophy and or to induce skeletal muscle
hypertrophy  In particular, the invention provides i vitre mcthods for identifying candidate
compounds for regulating skeletal muscle mass or function comprising contacting a test compound
with a cell expressing CRF;R, or contacting a test compound with isolated CRF3R, and detcrmining
whether the tcst compound either binds to or activates the CRF,R.  Another embodiment of the
invention relates to a method for identifying candidate therapeutic compounds from a group of one
or more candidate compounds “which have been determined to bmdl to or activate CRF;R
comprnising administering the candidate compound to a non-human aumal and detcrmuining whether
the candidatc compound regulates skeletal muscle mass or muscle function n the treated animal.
A further embodiment of the invention relates to a method for identifying candidate compounds for
regulating skeletal muscle mass or function comprising, in any order: (1) contacting a test
compound with a cell expressing a functional CRF;R, and determining a level of activation of
CRF:R resulting from the test compound; (1) contacting a test compound with a cell expressing a
funcuonal CRF\R, and determining the level of activation of CRF,R resulting from the test
compound, followed by (iiii} comparing the level of CRF,R activation and the level of CRF,R
activation, and (iv) identifying those test compounds that show similar activity toward CRF,R and
CRF R or show selectivity for CRF,R as candidatc compounds for regulating skeletal muscle mass
or function,

The invention further provides methods for identifying candidate compounds that prolong
or augment the agonist-induced activation of CRF;R or of a CRF,R signal transduction pathway.
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These methods comprise in any order or concurrently: (i) contacting a test compound; with a cell
which expresses functional CRF,R (ii) treating the cell with a CRF;R agonust for a sufficient time
and at a sufficient concentration to cause desensitization of the CRF;R in control cells; followed by
(iii) determining the level of activation of CRF;R and idenufying test compounds that prolong or
augment thc activation of a CRFR or a CRFR signal transduction pathway as candidate
compounds for regulating skeletal muscle mass or function. In a particular embodiment, the
present invention rclates to a method of identifying candidate therapeutic compounds from a group
of one or more candidate compounds determined to prolong or augment the activation of a CRF,R
or of a CRF;R signal transduction pathway comprising: administering the candidate compound, in
conjunction with a CRF,R agonist, to a non-human animal and determining whether the candidate
compound regulates skeletal muscle mass or function in the treated animal.

The invention further provides methods for identifying candidate compounds that increase
CRF:R expression comprising contacting a test compound with a cell or cel! lysate containing a
reporter gene operativcly associated with a CRF ;R gene regulatory element and detecting
expression of the reporter gene. Test compounds that increase expression of the reporter gene are
identified as candidate compounds for incrcasing CRF,R expression. In a particular embodiment,
the present invention relates to a method of determining whether those candidate compounds which
increase CRF;R expression can be used to regulate skeletal muscle mass or function 17 vive by
administering a candidate compound to a non-human animal and determining whether the candidate
compound regulates skeletal muscle mass or function in the treated animal.

The invention further provides methods for identifying candidate compounds that increase
CRF expression comprising contacting a test compound with a cell or cell lysate containing a
reporter gene operatively associated with a CRF gene regulatory element and detecting cxpression
of the reporter gene. Test compounds that increase expression of the reporter gene are identified as
candidate compounds for ncreasing CRF expression. In a particular embodiment, the present
invention relates to a method of determining whether those candidate compounds which increase
CRF expression can be used to regulate skeletal muscle mass or function in vivo by administering a
candidate compound to a non-human animal and determining whether the candidate compound
regulates skeletal muscle mass or function in the treated animal. '

The present invention also relates to the use of CRF;R agonists, expression vectors
encoding a functional CRF;R, expression vectors encoding a constitutively active CRF,R or
compounds that increase expression of CRF;R, or CRF to treat skeletal muscle atrophy. In
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particular, the invention provides methods of treating skeletal muscle atrophy, in a subject in need
of such treatment, comprising administering to the subject a safe and effective amount of a CRF;R
agonist, an expression vector encoding a functional CRF;R, an expression vector encoding a
constitutively acuve CRF;R, an exprcssion vector encoding 2 CRF or CRF analog, or a compound
that incrcascs expression of CRF;R, or CRF, In a particular embodiment, the present invention
relates to a method for treating skeletal muscle atrophy in a subject in need of such trcatment
comprismg administering to the subject a safe and effective amount of a CRFR agonist in
comunction with a safe and effective amount of a compound that prolongs or augments the agonist-
induced activation of CRF;R, or of a CRF;R signal transduction pathway.

The present invention also relates to the usc of a CRF;R agonist to increase skeletal muscle
mass or function 1n a subject. In particular, the invention provides methods of increasing skeletal
muscle mass or function in a subject in which such an increase is desirable, compnising identifying
a2 subject in which an increase in muscle mass or function is desirable and admimstenng to the
subject a safc and effective amount of a CRFR agonist.

The invention further provides for pharmaceutical compositions compnsing a safe and
effective amount of a CRF;R agonist and a pharmaceutically-acceptable carner. In a particular
embodiment the pha:maccﬁtical composition comprises a chimeric or human antibody specific for a
CRF:R. In another particular embodiment the pharmaceutical composition comprises a CRF or
CRF analog, prefcrably urocortin II. .

The present invention also prowvides for antibodies to CRF;R and in particular to
chimeric or human antibodies that are agonists of CRF;R.

Throughout this application various publications are referenced The disclosures of these
publications in their entireties arc hereby incorporated by reference in this application in order to
more fully describe the state of the art to which this invention pertains.

SEQUENCE LISTING DESCRIPTION
Each of the CRFR nucleotidc and protein scquences or CRF analog protein sequence

included in the sequence listing, along with the corrcsponding Genbank or Derwent accession
number(s) and animal spac;'m from which it is cloned, is shown in Table 1. Also shown are
accession numbers for related nucleotide sequences that encode identical, or nearly identical, amino
acid sequences as the sequence shown in the sequence listmg. These related sequences differ
mainly in the amount of 5” or 3’ untranslated sequence shown.

TABLE 1
7
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Sequence SEQ ID NO: Species Genbank (GB) or Related Genbank (GB) or
description nucleotide, Derwent (D) Derwent (D) Accession Nos.
amino acid Accession No. for
nucleotide sequence
CRF;R 1,2 Homo sapiens X72304 (GB) E11431 (GB) L23332 (GB)
192584 (D)
T37068 (D)
T28968 (D)
Q81952 (D)
CRFR 3,4 Homo sapiens 123333 (GB)
vanant
CRF,R 56 Homo sapiens NM_004382 (GB)
variant
CRF\R 7.8 Homo sapiens AF180301 (GB)
vanant
CRF;R alpha 92,10 Homo sapiens U34587 (GB) E12752 (GB) T12247 (D)
NM 001883 (GB) T66508 (D)
CRFR beta 11,12 Homo sapiens AF011406 (GB)
CRF:R 13, 14 Homo sapiens AF019381 (GB)
gamma
CRF,\R 15, 16 Rattus T28970 (D) 1.25438 (GB)
norvegicus 1.2409%6 (GB)
: 192586 (D)
Q81954 (D)
AH006791 (GB)
CRF,R alpha 17,18 Rattus U16253 (GB) NM_022714 (GB)
norvegicus X0100% (D)
T12243 (D)
CRF.R beta 19, 20 Rattus T12244 (D)
varant norvegicus
CRF;R 21,22 Mus musculus NM 007762 (GB) X72305 (D)
CRF,R 23,24 Mus musculus T28972 (D) U17858 (GB)
CRF;R 25, 26 Mus musculus NM._ 009953 (GB)
CRF,\R 27,28 Ovis aries AF054582 (GB)
CRF R 29 30 Xenopus laevis Y14036 (GB)
CRF;:R 3], 32 Xenopus laevis Y 14037 (GB)
CRF,R 33, 34 Ameiurus AF229359 (GB)
nebulosus
CRF.R 35,36 Ameivrus AF229361 (GB)
nebulosus
CRF;R 37,38 Ameivrus AF229360 (GB)
nebulosus
CRF,R 39, 40 Bos taurus AB055434 (GB)
CRF R - 41, 42 Gallus gallus L41563 (GB)
Urocorun 11 43 Mus musculus AF331517
Urocortin- 44 Homo sapiens BC002647
related
peptide
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BRIEF DESCRIPTION OF THE FIGURES
FIG. 1 demonstrates the anti-atrophy effect of the CRF,R/CRF;R agonist, sauvagine (administered

subcutancously, 2X daily), on the medial gastrocnemius muscle in the mouse sciatic nerve

dencrvation atrophy model.

FIG 2 demonstrates the anti-atrophy effect of sauvagine (administered continuously by osmotic

minipump) on the tibialis anterior muscle in the mouse sciatic nerve denervation atrophy model.

FIGS. 3A and 3B demonstrate the anti-atrophy effect of sauvagine (administered continuously by
osmotic minipump) on glucocorticoid-induced atrophy of the tibiahs anterior muscle (FIG 3A) and
the mcedial gastrocnemius muscle (FIG 3B).

FIG 4A démonstrates the anti-atrophy effect of sauvagine (administered subcutaneously, 2X daily)
on the casting-induced atrophy of the tibialis anterior muscle and hypertrophy- inducing effect on
the non-casted (normal) tibialis anterior muscle. FIG 4B demonstrates the anti-atrophy effect of
sauvagine on the casting-induced atrophy of:the medial gastrocnemius muscle and the hypertrophy
inducing effect of sauvaginé on the non-casted (normal) medial gastrocnemius muscle.

FIG. 5 demonstrates the anti-atrophy and hypertrophy inducing cffects of sauvagine and urocortin
(administered continuously by osmotic minipump) on the tibialis anterior muscle in thc mouse

sciatic nerve denervation-induced atrophy model.

FIGS. 6A and 6B demonstrate the anti-atrophy effects of urocortin (administered subcutaneously,
2X daily) on the disuse-induced atrophy of the tibialis anterior muscle (FIG 6A) and of the medial

gastrocnemius muscle (FIG 6B).

FIG. 7 demonstrates in the anti-atrophy effect of sauvagine (adounistercd subcutaneously, 2X
daily), in the adrenalcctomized rat sciatic nerve denervation-induced atrophy model, on the
denervation-induced atrophy of the tibialis anterior (FIG 7A), extensor digitorum longus (EDL)
(FIG. 7B), soleus (FIG. 7C), medial gastrocnemius (FIG. 7D), and plantaris muscles. In
addition, sauvagine induced hypertrophy of the non-dencrvated EDL muscle (FIG. 7B).

~
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FIG. 8 demonstrates that in the mouse sciatic nerve denervation atrophy model, sauvagine
(admurustered continuously by osmotic minipump) had an anti-atrophy effect on the tibialis antenor

mauscle in wild-type mice but not in CRF;R knockout mice.

FIGS. 9A and B demonstrate that in a mouse leg casting disuse atrophy mode!, sauvaginc had an
anti-atrophy effect on the EDL and soleus muscle as measured by mass (FIG 9A) or muscle
function (FIG 9B).

DETAILED DESCRIPTION OF THE INVENTION

I Terms and Definitions’

The following is a list of definitions for terms used herein.

“Agomst” means any compound, including, but not limited to, antibodies, that activates a
receptor. For example, CRFR agonists include, but are not limited to, CRF and CRF analogs.

“Allelic variant™ means a variant form of a given gene or gene product. One of skill in the

art recognizes that a large number of genes are present in two or more allelic forms in a population

and somc genes have numerous alleles.

“Antibody”, in its various grammatical forms, means immunoglobulin molecules and
immunologically active portions of immunogiobulin molecules, i.c, molecules that contain an
antigen binding site which specifically binds an antigen. “Purified antibody” means an antibody
wihuch has been partially or completely separated from the proteins and naturally-occurming organic
molecules with which it is naturally associated. Preferably, thc prcparation is at least 60%
antibody, more preferably at least 75% antibody, more preferably at lcast 90% antibody, and most
preferably at least 99%, by dry weight, antibody.

“Binding affinity” means the propensity for a ligand to interact with a receptor and is
inversely related to the dissociation constant for a specific CRF ligand-CRFR interaction. The
dissociation constant can be measured directly via standard saturation, competition, or kinetics
binding techniques or indirectly via pharmacological techniques involving functional assays and
endpoints.

“Chimeric antibody” means an antibody that contains structural clements from two or more
different antibody molecules, i.e., from different animal species. Chimeric antibodics include, but
are not limited to, antibodies known as “humanized antibodies” which include, but are not limited

10
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to, chimeric antibodies generated by the techmque known as complementarity determining region
grafting.

“CRF” mcans corticotropin rcleasing factor which is the same as corticotropin releasing
hormone (CRH). Exemplary CRF peptides include r/h CRF and ovine CRF (see U.S. Pat. No
4,415,558), and the like.

“CRF analog” means substances which act as ligands of CRFRs. Suitable CRF analogs
can be abtained from a variety of vertebrate species and include, but are not limited to, substances
such as sauvagine (see, e.g, U.S. Pat. No. 4,605,642), urotensin (see, e.g, US. Pat. Nos.
4,908,352; and 4,533,654), mouse uracortin 11 (SEQ ID NO: 43), human urocortin-related peptide
(SEQ ID NO:44) (Reyes, T M. ct al., Proc. Nat'l Acad Sci 98:2843-2848 (2001)), urocortin (see,
e.g, WO 97/00063) and the CRF analogs described in U.S. Pat. Nos: 4,415,558, 4,489,163,
4,594,329, 4,605,642; 5,109,111; 5,235,036; 5,278,146, 5,439,885; 5,493,006; 5663292;
5,824,771; 5,844,074; and 5,869,450 Each of which is mcorporated hercin by reference
Preferred CRF analogs are sauvagme, urocortn, urocortin-related peptide, urocortin-II and
urotensm

“CRFR agonist” mcans a compound or molecule which has the ability to activate CRF,R
or CRF;R, or both. Activation of CRFRs can be measurcd as described hereinafter.

“CRFR” means CRF ;R or CRF,R.

“CRF \R” means any isoforms of CRF ;R from any ammal species. The CRF,R has
previously been. referred to as CRF-RA, PC-CRF, CRF, (Perrin, MLH,, et al. Endocninology
133:3058-3061 (1993), Chen, R, et al. Proc. Natl. Acad. Sc1.USA $0-8967-8971 (1993), Chang,
C-P. et al, Neuron 11:1187-1195 (1993), Kishimoto, T., et al., Proc. Natl Acad Sci. USA,
92 1108-1112 (1995) and, Vita, N. et al., FEBS Let. 335: 1-5 (1993)) or the CRH receptor.

The definition of CRF |R includes, but 1s not limited to, those receptors for which the
¢DNA or genomic sequence encoding the receptor has been deposited in a sequence database.
These scquences include Accession Nos.: X72304, E11431, L23332, 192584, T37068, T28968,
Q81952, L23333, NM_004382, AF180301, T28970, L25438, L24096, 192586, Q81954,
AHO006791, NM_007762, X72305, AF054582, Y14036, AF229359, AF229361, AB055434 and
L41563. The nucleotide and protein sequences of these receptors are available from GenBank or

Derwent and for convenience representative sequences are given in the sequence listing herein.
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“CRF ;R” means any isoform of CRF,R from any animal species. CRF ;R has also been
referred to as HM-CRF, CRF-RB , (Kishimoto, T., et al., Proc. Natl. Acad Sci USA, 92:1108-
1112 (1995) and Perrin, M et al. Proc. Natl. Acad Sc1.USA 92:2969-2973 (1995)).

The definition of CRF sR receptor includes, but is not limited to, those receptors for which
the DNA sequence encoding the receptor has been deposited 1n a sequence database. These
sequences include Accession Nos.: 134587, E12752, NM_001883, T12247, T66508, AF01 1406,
AF019381, V16253, T12244, T28972, U17858, NM_009953, Y14037 and AF229360. The
nucleotide and protein sequences of these receptors are available from GenBank or Derwent and for
convenience, representative sequences are given in the sequence hsting herein.

The term “CRFR ” also includes truncated and/or mutated protems wherem regions of the
receptor molecule not required for ligand binding or signaling have been deleted or modified. For
cxample onc of skill in the art will rccognize that a CRFR with one or more conservative changes in
the primary amuno acid sequence would be uscful in the present invention. It is known i the art
that substrtution of certain amino acids with differcnt amino acids with stmlar structure or
properties (conservative substitutions) can result in a silent change, i.c., a change that docs not
sigmificantly alter function. Conservative substitutes are well known in the art. For example, it is
known that GPCRs can tolerate substitutions of amino acid residues in the transmembrane alpha-
helices, which are oriented toward lipid, with other hydrophobic ammo acids, and remam
functional. CRF,Rs differing from a naturally occurring sequence by truncations and/or mutations
such as conservative ammno acid substitutions are also included in the definition of CRF,R. CRF,R
differing from a naturally occurring sequence by truncations and/or mutations such as conservative
amino acid substitutions are also included in the definition of CRFR,.

One of skill in the art would also recognize that CRFRs from a species other than those
listed above, particularly mammalian species, would be useful in the present invention. One of skill
in the art would further recognize that by using probes from the known CRFR species’ scquences,
¢DNA or genomic sequences homologous to the known sequence could be obtained from the same
or alternate species by known cloning methods. Such CRF R are also inchuded in the defimition of
CRF,R and such CRF;R are also included in the definition of CRF:R.

In addition, one of skill in the art would recognize that functional allelic vanants or
fanctional splice variants of CRFRs might be present in a particular species and that these variants
would have utility in the present invention. Splice variants of CRFRs are known, for example U.S
Pat. Nos. 5,888,811; 5,786,203; and 5,728545, each of which is incorporated herein by reference.
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Such CRF,R vanants are also included in the definition of CRF,R and such CRF;R variants are
also included 1n the definition of CRF;R

Fusions of a CRF,R or CRF;R polypeptide, or a CRF R or CRF:R polypeptide fragment
to a non-CRFR polypeptide are referred to as CRFR fusion proteins. Using known methods, one of
skill in the art would be ablc to make fusion proteins of a CRF)R or a CRF;R that, while different
from native CRF\R and CRF;R, would remain useful in the present invention. For cxamplc the
non-CRFR polypeptide may be a signal (or leader) polypeptide sequence which co-translationally
or post-translationally dirccts transfer of the protein from its site of synthesis to another site (c.g ,
the yeast a-factor leader). Or the non-CRFR polypepude may be added to facilitate punfication or
identification of thc CRFR (c.g., poly-His, or Flag peptide) CRF,R fusion proteins are also
included within the definition of CRF,R and CRF;R fusion protcins are also included wiathin the
definition of CRF;R.

“CRF;R signal transducticn pathway” means any signaling pathway (¢ g., cAMP, MAP
kinase) or combination of signaling pathways that are modulated by the binding of endogenous or
exogenous ligands to CRF;R.

“Functional CRFRs"” refers to CRFRs, which bind CRF or a CRF analog i vivo or in
vitro and are activated as a result of ligand binding.

“Fusion gene” means two or more DNA coding sequences operably associated so as to
encode one hybrid protein. A “fusion protemn” 15 the protein product of a fusion gene.

“Inhibit” means to partially or completely block a particular process or activity. For
example, a compound inhibits skeletal muscle atrophy 1if it cither completely or partially prevents
muscle atrophy.

As used herein, two DNA sequences arc said to be “operably associated” if the nature of
the linkage between the two DNA sequences does not (1) result in the introduction of a frame-shift
mutation, (2) interfere with the ability of a promoter region to direct the transcription of the coding
sequences, or (3) intcrferc with the ability of the corresponding RNA transcript to be translated into
a protemn. For example, a coding sequence and regulatory sequences are operably associated when
they are covalently linked in such a way as to place the transcription of the coding sequence under:
the influence or control of the regulatory sequences Thus, a promoter regron is operably
associated with a coding sequence when the promoter region is capable of effecting transcription of
that DNA sequence such that the resulting transcript is capable of being translated into the desired
protemn or polypeptide.
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“Percent identity” means the percentage of nucleotides or amino acids that two sequences
have in common, calculated as follows. To calculate the percent identity for a specific sequence
(the query), the relevant part of the query sequence is compared to a reference sequence using the
BestFit comparison computer program, Wisconsin Package, Version 10.1, available from the
Genetics Computer Group, Inc. This program uses the algorithm of Smuth and Waterman,
Advances in Applied Mathemancs, Issue 2: 482-489 (1981). Percent identity is calculated with the
following default parameters for the BestFit program: the scoring matrix is blosum62.cmp, the gap
creation penalty 1s 8 and the gap extension penalty is 2. When comparing a sequence to the
reference sequence, the relevant part of the query sequence is that which 1s denived from a CRFR
sequence. For example, where the query is a CRFR/purification tag fusion proten, only the CRFR
polypeptide portion of the sequence is aligned to calculate the percent identity score

“Polypeptide” means any chain of amino acids, regardless of length or post-transiational
modification (e g , phosphorylation or glycosylation)

“Promoter” means a DNA sequence which controls the imtiation of transcription and the
rate of transcription from a gene or coding region.

“Prophylactic treatment” means preventive treatment of a subject, not currently exhibiting
signs of skeletal muscle atrophy, in order to completely or partially block the occurrence of skeletal
muscle atrophy. One of skill in the art would recognize that certain ‘individuals are at risk for
skeletal muscle atrophy as discussed in the background section herein. Furthermore, one of skill in
the art would recognize that if the biochemical changes leading to skeletal muscle atrophy are
appropriately regulated, that the occurrence of atrophy would be prevented or reduced 1n at-nisk
individuals. For example, muscular dystrophy patients beginning treatment with corticostcroids are
at risk for developing skeletal muscle atrophy indicating that prophylactic treatment of such
patients would be appropriate.

“Regulate” in all its grammatical forms, means to increase, decrcase or maintain, ¢.g., 1o
regulate skeletal muscle mass or function means to increase, decrcase or maintain the level of
skeletal muscle mass or function.

“Regulation of skcletal muscle mass or function” includes regulation of skeletal muscle
mass, skeletal muscle function or both, -

“Regulatory clement” means a DNA sequence that is capable of controlling the level of
transcription from an operably associated DNA sequence. Included within this definition of
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regulatory element are promoters and enhancers. E g., a CRFR genc regulatory element is a DNA
sequcnce capable of controliing the level of transcription from the CRFR gene.

“Reporter gene” means a coding scquence whose product can be detected, preferably
quantitatively, wherein the reporter gene is operably associated with a heterologous promoter or
cnhancer element which 1s responsive to a signal which is to bc measured The promoter or
enhancer element in this context is referred to herein as a “responsive clement”.

“Selective agonist” means that the agomst has significantly greater activity toward a
certain reccptor(s) compared with other receptors, not that it is completely inactive wath regard to
other receptors.

“Skcletal muscle hypertrophy” means an increase in skeletal muscle mass or skeletal
muscle function or both.

“Skeletal muscle atrophy” means the same as “muscle wasting” and means a decrease in
skcletal muscle mass or skeletal muscle function or both.

“Splice variant” means a mRNA or protein which results from alternative exon usage.
One of skill in the art recognizes that, depending on cell type, or even within a §ingle cell type, a
mRNA may be expressed in a different form, as a splice variant, and thus the translated protein
will be different depending upon the mRNA that is expressed.

A “therapeutically cffective amount” of a substance 1s an amount capable of producing a
medically desirable result in a treated patient, e.g., decreases skeletal muscle atrophy, increases
skeletal muscle mass or increases skeletal muscle function, with an acceptable benefit- nisk ratio, in
a human or non-human mammal.

“Therapeutic treatment” means treatment of a subject in which an increase in muscic mass
or muscle function is desirable. For example, treatment of a subject currently exhibiting signs of
skeletal muscle atrophy in order to partially or completely reverse the skeletal muscle atrophy that

has occurred or to completely or partially block the occurrence of further skcletal muscle atrophy

would be therapcutic treatment of that subject. The term “therapcutic trcatment”™ also includcs, for
example, treatment of a subject not exhibiting signs of skeletal muscle atrophy to mduce skeletal
muscle hypertrophy, e.g., treatment of a livestock animal to increase muscle mass

The term “treatment” means prophylactic or therapeutic treatment.

Unlcss otherwise defined, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the arts of protein chemistry,
pharmacology, or molecular biology. The methods, matcrials and examples described herein are
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not intended to be limiting. Other methods and materials similar or equivalent to those described

herein can be used in the practice or testing of the present inventron

II. The Role of CRFRs m Regulation of Skeletal Muscle Mass

Onc of skill n the art would recognize the utility of the present invention given the
information m the prior art and the teachings below. The results described herein demonstrate that
admunistration of a CRF receptor agonist which acuivates both CRF,R and CRF,R (non-sclective
CRFR agonist) blocks and/or inhibits the skeletal muscle atrophy inducing cffect of denervation,
disuse or dexamcthasone treatment in models of skeletal muscle atrophy In addition, data show
that CRFR agonists do not show this anti-atrophy effect in mice 1n which CRF;R has been knocked
out. Also, in rats in which the CRF;R mediated HPA axis has been interrupted by removal of the
adrenal glands (surgical adrenalectomy), treatment of these animals with the non-selective CRFR
agonists shows an anti-atrophy effect, indicating that the CRF;R mediates the anti-atrophy effects.
Furthermore, results demonstrate that admmistration of a non-selective CRFR agonist show a

hypertrophy inducing effect. Together, these data demonstrate the modulatory role of the CRF,R in

the process of skeletal muscle atrophy.  The specific role of CRFRs 17 vive was investigated using
the pharmacological agents, sauvagine (Bachem Biosciences, lnc. King of Prussia, PA) and
urocortin (Bachem Biosciences, Inc.), which are selective agonists for CRFRs in various models of

skeletal muscle atrophy, described hereinafter. These agents have been well characterized and are -

described in the scientific literature,

Figures 1-7 and 9 show the results of experiments demonstrating that administration of
selective agomists of CRFRs results in statistically significant inhibition of skeletal muscle atrophy.
Figure 8 shows that the anti-atrophy cffcct of the CRFR agonist, sauvagine, is mediated through
CRF;R. CRFR agomsts administered twice daily in combination with thc phosphodiesterase
inhibitor, theophylline, resulted in inhibition of skeletal muscle atrophy in animal models of skeletal
muscle atrophy. Theophylline was added to potentiate the duration and magnitude of action of the
CRFR agomist therefore resulting in increased efficacy of these compounds. Theophylline
administered alone in these atrophy models had no effect, demonstrating that the anti-atrophy effect
of the CRFR agonist in combination with theophylline was due to the effect of the CRFR agomnist.
Furthermore, continuous dosing of the CRFR agomst in the absence of theophylline, via osmotic
mini-pump, also resulted in inhibition of skeletal muscle atrophy and/or in skeletal muscle
hypertrophy  Statistical significance of the results was determined using ANCOVA (Douglas C.
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Montgomery, Design and Analysis of Experiments, John Wiley and Sons, New York (2™ ed.
1984)). Abbrcviations used in figures 1-9: g-gram; SEM-standard error of the mean

Specifically, Figure 1 (FIG.1.) shows that sauvagine inhibits denervation-induced atrophy
of the medial gastrocnemius muscle in a mouse sciatic nerve dencrvation atrophy model. Legend:
A - physiological saline (control); B - sauvagine (0.01 mg/kg) + theophylline; C - sauvagine (0.03
mg/kg) + theophylhine; D - sauvaginc (0.1 mgfkg) + theophylline; E - sauvagine (1.0 mg/kg) +
theophylline; * - p< 0.05 compared to saline. Following denervation of the right sciatic nerve, male
mice were injected subcutancously in the midscapular region twice daily with sauvagine, at the
doses indicated above or vehicle control {physiological saline) for nine days. Sauvagine was co-
administcred with 30 mg/kg theophylline. On day nine, the medial gastrocnenvus muscle was
removed and weighed to determine the degree of atrophy.

Figure 2 (FIG. 2.} shows that sauvaginc inhibits denervation-induced atrophy of the tibialis
anterior muscle in a mouse sciatic nerve denervation atrophy model. Legend: A - water (control);
B - sauvaginc (0.1 mg/kg/d); C - sauvagine (0.3 mg/kg/d); D - sauvagme (1 0 mg/kg/d); * - ps -
0.05 compared to water Following denervation of the right sciatic nerve, male mice were dosed
with cither sauvagine or vehicle control (physiological saline) by continuous infusion using an Alzet
osmotic minippump at Spbhr unul the end of the experimental period (without additional
thcophylline). The daily delivered dose of sauvagine is indicated above Minipump implantation
was performed at the time of sciatic nerve denervation. On day minc the tibiahs anterior muscle
was removed and weighed to determine the degree of atrophy.

Figure 3 (FIG. 3.) domonstrates that sauvagine inhibits ghicocorticoid-induced muscle
atrophy of the tibialis anterior (FIG 3A) and medial gastrocnemaus muscles (FIG 3B) i the mouse
glucocorticoid-induced atrophy model. Lcgend: A - water only with no dexamethasone included in
drinking water (non-atrophied control); B - water + dexamethasone (atrophied control); C -
sauvagine (0.1 mg/kg/d) + dexamethasone; D - sauvagine (0.3 mg/kg/d) + dexamcthasone; E -
sauvagine (1.0 mg/kg/d) + dexamethasone; * - ps 0.05 compared to water, # - p< 0.05 compared to
water + dexamethasonc.  Following the addition of the glucocorticoid, dexamethasone, to the
dnnking water (1.2 mg/kg/d), male nuce were dosed with the above indicated agents or vehicle
control (physiological saline} by continuous infusion using an Alzet osmotic minipump at Splhr
until the end of the experimental period (without additional theophylline). The daily delivered dose
of sauvagine is as indicated above. Minipump implantation was performed at the time of imitiation
of dexamethasone exposure. Ninc days following the initianon of dosing sauvagine, the medial
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gastrocnemius and tibialis anterior muscles were removed and weighed to determine the degree of
atrophy.

Figure 4 (FIG. 4.) demonstrates that sauvagine nhibits disuse-nduced atrophy of the
tibialis anterior (FIG 4A) and medial gastrocnemius (FIG 4B) muscles. In addition, statistically
significant hypertrophy of the medial gastrocnemius and tibialis anterior muscles of the non-casted
lcg was also observed with sauvagine treatment. Legend: A - physiological saline (control); B -
theophylline; C - sauvagine (0.03 mg/kg) + theophylline; D - sauvagine (0.1 mglkg) +
theophylline; E - sauvagine (0.3 mg/kg) + theophylline; * _ p< 0.05 compared to saline. Following
casting of the right hind leg, male mice were injected subcutaneously in the midscapular region
twice daily, with sauvagine or vehicle control (physiological salne) for ten days at the daily
delivered dose indicated. Sauvagine was co-admmstered with twice daily mtra-penitoneal dosing of
the phosphodiesterase inhibitor theophylline (30 mg/kg). On day ten, the medial gastrocnemius and
tibialis anterior muscles were removed and weighed to determine the degree of atrophy.

Figure 5 (FIG. 5.) demonstrates that both sauvagine and urocortin inhibit denervation-
induced atrophy of the tibialis anterior muscle, in a mouse sciatic nerve denervation atrophy model.
In addition, hypertrophy of the non-dencrvated leg was observed with urocortin trcat‘mcnt. Legend
A - water (control); B - sauvagine (1 mg/kg/d); C - urocortin (1.0 mg/kg/d); * - p< 0.05 compared
to water. Following denervation of the right sciatic nerve, male mice were dosed with the above
indicated agents or vehicle control (physiological saline) by continuous infusion using an Alzet
osmotic minipump at Subhr until the end of the expenmental period (without additional
theophylline). The daily delivered dose of the agents is indicated above. Minipump implantation
was perfonned at the same time as the sciatic rve denervation. On day nine the tibialis antenior
muscle was removed and weighed to determine the degree of atrophy.

Figure 6 (FIG. 6) demonstrates that wrocortin inhibits disuse-induced atrophy of the
tibialis anterior (FIG 6A) and medial gastrocnemius (FIG 6B) muscles in the mouse leg casting
disuse atrophy model. Legend: A - physiological saline (control); B - urocortin (0.3 mg/kg) +
theophylline; * - p< 0.05 compared to saline. Following casting of the right hind leg, male mice
were injected subcutancously in the midscapular region twice daily, with urocortin or vehicle
control (physiological saline) for ten days Urocortin was administered at the doses indicated in the
description of Figures 6A and 6B. Urocortin was co-administered with twice daily intra-peritoneal
dosing of the phosphodiesterase inhibitor theophylline (30 mg/kg). On day ten, the medial
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gastrocnemius and tibialis anterior muscles were removed and weighed to determine the degree of
atrophy. _

Figure 7 (FIG. 7) demonstrates that sauvagine inhibits denervation-induced atrophy of the
tibialis anterior (FIG. 7A), EDL (FIG 7B), soleus (FIG 7C), medial gastrocnemius (FIG 7D),
and plantans - - . muscles. In addition, sauvagine causcd statistically significant hypertrophy
of the non-denervated EDL muscle (FIG. 7B). Legend: A - physiological saline (control);, B -
sauvagine (0 003 mg/kg) + theophylline; C - sauvagine (0.01 mg/kg) + theophylline, D -
sauvagine (0.03 mg/kg) + theophyllinc; # - p< 0.05 compared to corresponding controls. Following
denervation of the right sciatic nerve, male adrenalectomized rats (adrenalectormzed rats were nsed
to remove the skeletal muscle atrophy-inducing effects of activation of the HPA axis via agonisms
of the CRF,R) were mjccted subcutancously in the midscapular region twicc daily, with either
sauvagine or vehicle control {physiological saline) for ninc days at the doses shown above.
Sauvagine was co-administered with 30 mg/kg theophylline. On day nine, the tibialis anterior,
extensor digitorum longus (EDL), soleus, medial gastrocnemius, and plantaris muscles were
removed and weighed to determine the degree of atrophy.

Figure 8 (FIG. 8.) demonstrates that sauvagine inhibits the atrophy observed in wild-type
but not CRF;R knockout mice in the mouse sciatic nerve denervation atrophy model. Legend: A-C
- wild-type mice; D-F - CRF,R knockout mice. A and D - water (control); B and E - sauvagine
(0.3 mg/kg/d); C and F - sauvaginc (1.0 mg/kg/d); * - p< 0.05 compared to salinc. Following
dencrvation of the right sciatic nerve, famale wild-type and CRF4R knockout muce werc dosed with
sauvagine or vehicle control by continuous infusion using an Alzet osmotic minipump at 5 pl/hr for
ninc days at the daily delivered dose ndscatcd above. On day nine, the tibialis anterior muscle was
removed and weighed to determine the degree of atrophy.

Figure 9 (FIG. 9) demonstrates that sauvagine inhibits disuse-induced loss of EDL and
soleus muscle mass (FIG 9A) and inhibits loss of muscle function as assessed by measurement of
absolutc force (FIG 9B) 1n the mouse leg casting disuse atrophy model. Legend: A — non casted
muscle control; B — casted muscle, saline control; C — casted muscle, sauvagine (0.3 mg/kg) +
theophylline (30 mg/kg); * - p< 0.05 compared to saline Following casting of the night hind leg,
male mice were injected subcutancously in the midscapular region twice daily, with cither
sauvagine or vehicle control (physiological saline) for ten days at the doses indicated above.
Sauvagine was co-administcred 30 mg/kg theophyllme. On day ten, the EDL and soleus muscles

were removed and absolute force and mass measurements taken to determine the degree of atrophy.
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11K Preparation of CRFRs, CRF or CRF Analogs, or Cell Lines Expressing CRFRs
CRF\R, CRF;R, CRF and CRF analogs can be prepared for a vanety of uses, including,

but not limited to, the generation of antibodies, use as reagents in the screening assays of the
present invention, and use as pharmaccutical reagents for the treatment of skeletal muscle atrophy.
It will be clear to one of skill in the art that, for certain embodiments of the mvention, punfied
polypeptides will be most useful, while for other embodiments cell lines expressing the polypeptides
will be most useful For example, in situations where 1t is important to retain the structural and
functional charactenstics lof the CRFR, e.g., n a screcnmg method to identify candidate compounds
which activate CRFRs, it is desirable to use cells which express functional CRFRs

Because CRF and CRF analogs are short polypeptides, the skilicd artisan will recognize
that these polypeptides will be most conveniently provided by direct synthesis, rather than by
recombinant means, using techmques well known in the art. In addition, many of these molecules
are commercially available.

Where the source of CRFRs is a cell line expressing the polypeptide, the cells may, for
example, endogenously express CRFR, have been stimulated to mcrcasc endogenous CRFR
cxpression or have been genetically engmeered to express a CRFR.  Methods for determining
whether a cell linc expresses a polypeptide of interest are known in the art, for example, detection
of the polypeptide with an appropriate antibody, use of a DNA probe to detect mRNA encoding the
protein (e g., northern blot or PCR techmgques), or measuring bmding of an agent sclective for the
polypeptide of interest (e.g., a radiolabeled selective agonist).

The use of recombinant DNA technology in the preparation of CRF\R, CRF:R, or of cell
lines expressing these polypeptides is particularly contemplated.  Such recombinant methods are
well known in the art. To express recombinant CRF,R or CRF;R, an expression vector that
comprises a nucleic acid which encodes the polypeptide of interest under the control of one or more
regulatory elements, is prepared. Genomic or cDNA sequences encoding CRFR and CRF:R from
several species have been described and are readily available from the GenBank database (available
at <http.//www.ncbi.nlm.nih.gov/>) or Derwent database (available at
<http://www.denvent.co.uk/geneseg/index.html>) as well as in the sequence listing for this
application. The accession numbers for CRF,R and CRF;R sequences and corrcsponding SEQ ID
NOS. arc shown in Table 1. Using this publicly available sequeﬁcc information, one means of
isolating a nucleic acid molecule encoding a CRF,R or CRF:R is to screen a genomic DNA or
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cDNA library with a natural or artificially synthesized DNA probe, using methods well known in
the art, e.g., by PCR amplification of the sequence from an appropriatc library. Another method is
to use oligonucleotide primers specific for the receptor of interest to PCR amplhfy the cDNA
directly from mRNA isolated from a particular tissue (such as skeletal muscle). Such isolated
mRNA is commercially available. One of skill in the art would also recogmize that by using nucleic
acid probes corresponding to portions of the known CRFR rceeptor scquences the homologous
¢DNAs or genomic sequences from other specics can be obtained using known methods.
Particularly uscful in the methods of the present invention are CRFR receptors from the species
including, but not hmited to, human, mouse, rat, pig, monkey, chimpanzee, marmosct, dog, cow,
sheep, cat, chicken and turkey. By methods well known m the art, the isolated nucleic acid
molecule encoding the CRFR of interest is then ligated into a suitable expression vector. The
expression vector, thus prepared, is expressed in a host cell and the host cells expressing the
receptor are used directly in a screemng assay or the receptor is isolated from the host cclls
expressing the receptor and the isolated receptor is used in a screening assay.

The host-expression vector systems that may be used for purposes of the invention include,
but are not limited to: microorganisms such-as bacteria (¢.g., E. coli, B. subtilis) transformed with
recombinant bactcriophage DNA, plasmid DNA, or cosmid DNA expression vectors containing
CRFR nucleotide scquences; yeast {(c.g., Saccharomyces, Pichia) transformed with recombinant
yeast expression vectors containing CRFR nucleotide sequences; insect cell systems infected with
recombinant virus expression vectors (€.g., baculovirus) containing CRFR nucleotide sequences;
plant cell systems infected with recombmant virus expression vectors (e g., cauliflower mosaic
virus, tobacco mosaic virus) or transformed with recombinant plasmid cxpression vectors (e.g., Ti
plasmid) containing CRFR nucleotide sequences; or mammalian cell systems (e.g., COS, CHO,
HEK293, NIH3T3) harboring recombinant expression constructs containing promoters derived
from the genome of mammalian celis (e.g., metallothioncin promoter) or from mammalian viruses
{e.g., retrovirus LTR) and also containing CRFR nucleotide scquences.

The host cell is used to produce the polypeptide of interest. Because the CRFR is a
membrane bound molecule, it is purified from the host ceil membranes or the CRFR is utilized
while anchored in the cell membrane, i.e., whole cells or membrane fractions of cells are used.
Purification or enrichment of the CRFRs from such expression systems is accomplished using
appropriate detergents and lipid micellcs by methods well known to those skilled n the art.
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In bacterial systems, a number of expression vectors may be advantageously selected
depending upon the use intended for the gene product being expressed. For example, when a large
quantity of such protein is produced for the generation of antibodies to CRFRs, vectors which
direct the expression of high lcvels of protein products are desirable. One skilled in the art is able
to generate such vector constructs and punfy the proteins by a variety of methodologies including
selective purification technologies such as fusion protein selective columns and antibody columns,
and non-selective purification technologies.

In an insect protein expression system, the baculovirus A. californica nuclear polyhedrosis
virus (AcNPV), is used as a vector to express foreign genes mn S. frugiperda cells. In this case,
CRFR nuclcotide sequences are cloned into non-essential regions of the viras and placed under the
control of an AcNPV promotcr. The recombmant viruses are then used to infect cells in which the
mserted gene is expressed and the protein is purified by onc of many techniques known to one
skilled m the art.

In mammalian host cells, a number of viral-based expression systems may be utihzed.
Utilization of thesc expression systems often requires the creation of specific initiation signals in the
vectors for efficient translation of the inserted nucleotide sequences. This is particularly important
if a portion of the CRFR gene is used which does not contain the endogenous initiation signal, The
placement of this imtiation signal, in frame with the coding region of the inserted nuclcotide
sequence, as well as the addition of transcription and translation enhancing elements and the
purification of the recombinant protcin, are achieved by one of many methodologies known to onc
skilled in the art. Also important in mammahan host cells is the selection of an appropriate cell
type which is capable of the necessary post translational modifications of the recombinant protein.
Such modifications, for example, cleavage, phosphoryiation, glycosylation, etc., require the
selection of the appropriate host cell which contains the modifying enzymes. Such host cells
include, but are not limited to, CHO, HEK293, NIH3T3, COS, etc. and are known by those sklled
in the art.

For long term, high expression of recombinant proteins, stable expression is preferred. For
example, cell lines that stably express CRFRs may be engincered. One of skill in the art, following
known methods such as clectroporation, calcium phosphate transfection, or liposomc-mediated
transfection, can generate a cell ling that stably expresses CRFRs. This is usually accomplished by
transfecting cells using expression vectors which contain appropriate expression control elements
(e.g., promoter sequences, enhancer scquences, transcriptional termination  SEqUENCEs,
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polyadenylation sites, translational start sites, etc.), a selectable marker, and the gene of interest.
The selectable marker may either be contained within the same vector, as the gene of interest, or on
a scparate vector, which 15 co-transfected with the CRFR sequence containing vector. The
selectable marker in the expression vector may confer resistance to the selection and allows cells to
stably integrate the vector into their chromosomes and to grow to form foci which in tun can be
cloned and expanded into cell lines. Alternatively, the expression vector may allow selection of the
cell expressing the selectable marker utihzing a physical attribute of the marker, i.c., expression of
Green Fluorescent Protein (GFP) allows for selection of cells expressing the marker using
fluorescence activated cell sorting (FACS) analysis.

One of skill in the art is able to select an appropriate cell type for transfection m order to
allow for sclection of cells into which the gene of interest has been successfully integrated. For
example, where the selectable marker is herpes simplex virus thymidine kinase, hypoxanthine-
guanine phosphoribosyltransferase or adenme phosphoribosyltransferase, the appropriate cell type
would be tk-, hgprt- or aprt- cells, respectively. Or, nomal cells can be used where the selectable
marker is dhfr, gpt, neo or hygro which confer resistance to methotrexate, mycophenolic acid, G-
418 or hygromycm, respectively. Such recombinant cell lines are useful for identification of

candidate compounds that affect the CRFR activity.

Iv. Prcparatio R Antibodies

Antibodies that selectively recognize one or more cpitopes of a CRFR are also
encompassed by the mvention. Such antibodies include, e.g., polyclonal antibodies, monocional
antibodies, chimeric antibodies, human antibodies, single chain antibodies, Fab fragments, F(ab’),
fragments, molecules produced using a Fab expression library, human antibodics (polyclonal or
monoclonal) produced in transgenic mice and cpitope binding fragments of any of the above. For
therapeutic uses, chimeric or human antibodies arc preferred; human antibodies are most preferred.

The antibodies can be utilized in conjunction with the compound screening schemes
described herein for the evaluation of test compounds, e.g., for immobilization of CRFR
polypeptides or such antibodies can be used in conjunction with gene therapy techniques to
evaluate, for example, the expression of CRFRs either in cells or directly n patient tissues in which
these gencs have been introduced  In addition, antibodies of the present invention are uscful in the
treatment of skeletal muscle atrophy. Antibodies selective for the CRFR can be screened by the
methods of the present invention to identify a subset of the antibodies that are CRFR agonists. In
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addition, anti-idiotype antibodies generated against antibodies specific for CRF or a CRF analog
may be useful as CRFR agonists and like anti-CRFR antibodies may be screened for their ability to
activate the CRFR by methods of the prescnt invention.

For the production of antibodies, a vanety of host animals may be immunized by injection
with CRFR, CRF or a CRF analog, anti-CRF antibody, anti-CRF analog antibody, or
immunogenic fragments thereof by methods well known in the art For preparation of an ant-
idiotype antibody the immunogen is an anti-CRF antibody or anti-CRF analog antibody.
Production of anti-idiotype antibodies is described, for ekmnple, in US Patent No, 4,699,880,
incorporated herein by reference. Suitable host animals include, but are not Jimited to, rabbits,
mice, goats, sheep and horses Immunization techmques arc well known m the art. Polyclonal
antibodies can be punficd from the serum of the immunized animals, or monoclonal antibodies can
be generated by methods that are well known in the art. These techniques include, but are not
limited to, the well-known hybridoma techniques of Kohler and Milstein, human B-cell hyBridoma
techniques, and the EBV hybridoma technology. Monoclonal antibodics may be of any
immunoglobulin class, including IgG, IgE, IgM, IgA, and IgD containing either kappa or lambda
light chains. -

Because of the immunogenicity of non-humaﬁ antibodies in humans, chimeric antibodies
are preferred to non-human antibodies when used for therapeutic treatment of human paticats.
Techniques of producing and using chimenc antibodies are known 1n the art, and are described in,
for example, U.S. Pat. Nos 5,807,715, 4,816,397; 4,816,567; 3,530,101; 5,585,089; 5,693,761,
5,693,762; 6,180,370, and 5,824,307, all mcorporated herein by reference.

Completely human antibodies are particularly desirable for therapeutic treatment of human
patients because they are less immunogenic than non-human antibodies or chimeric antibodies.
Such antibodies can be produced using transgenic mice which are substantially incapable of
EXpressing endogenous immunoglobulin heavy and light chain genes, but which can express human
hcavy and light chain genes. The transgenic mice are immunized in the normal fashion with a
selected antigen, e.g., all or a portion of CRF;R.  Monoclonal antibodies directed agamst the
antigen are obtained using conventional hybridoma technology from these immunized transgenic
mice. This technology is described in detail in U.S. Pat. Nos. 5,874,299; 5,877,397, 5,569,825;
5,661,016; 5,770,429; and 6,075,181, all incorporated herein by reference. As an altematve to
obtaining human immunoglobulins directly from the culture of the hybridoma cells, the hybridoma
cells can be used as a source of rearranged heavy chain and light chain loci for subsequent
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expression or genetic manipulation. Isolation of genes from such antibody-producing cells is
straightforward since high levels of the appropriatt mRNAs are available. The recovered
rearranged loci can be manipulated as desired For example, the constant region can be eliminated
or exchanged for that of a different isotype or the variable regions can be linked to encode single
chain Fv regions. Such techniques are described mn WO 96/33735 and WO 96/34096, all

incorporated herein by reference.

V. Selection of Test Compounds

Compounds that can be screened in accordance with the assays of the inveation include but
are not limited to, librarics of known compounds, including natural products, such as plant or
animal extracts, synthetic chemicals, biologically active materials including proteins, peptides such
as soluble peptides, including but not hmitcd to members of random peptide libranes and
combinatorial chemistry derived molecular library made of D- or L- configuration amino acids,
phosphopeptides (including, but not limited to, members of random or partially degenerate, directed
phosphopeptide libraries), antibodies (including, but not limited to, polyclonal, monoclonal,
chimeric, human, anti-idiotypic or single chain antibodies, and Fab, F(ab’), and Fab expression
library fragments, and epitope-binding fragments thereof), organic and inorganic molecules.

In addition to the more traditional sources of test compounds, computer modeling and
searching technologies permit the rational selection of test compounds by utilizing structural
information from the ligand binding site of CRFR or from already identified agonists of CRFRs.
Such rational selection of test compounds can decrease the number of test compounds that must be
screened in order to identify a candidate therapeutic compound. CRFRs are GPCRs, and thus
knowledge of thc CRFR protein sequence allows for the gencration of a model of its binding site
that can be used to screen for potential ligands. This proccss can be accomplished in several
manners well known in the art. Briefly, thc most robust approach involves generating a sequence
alignment of the CRFR sequence to a template (derived from the bactcrio-rhodopsin or rhodopsin
crystal structurcs or other GPCR model), conversion of the amino acid structures and refining the
modcl by molecular mechanics and visual examination. If a strong sequence alignmcnt cannot be
obtained then a model may als;: be generated by building models of the hydrophobic helices. These
are then fitted together by rotating and translating each helix relative to the others starting from the
generat layout of the known rhodopsin structures. Mutational data that point towards residue-
residue contacts may also be used to position the helices relative to cach other so that these contacts
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are achieved. During this process, docking of the known ligands into the binding site cavity within
the helices may also be used to help position the helices by developing interacuons that would
stabilize the binding of the ligand. The model may be completed by refinement using molecular
mechanics and loop building of the intraceliular and extracellular loops using standard homology
modeling techniques. General information regarding GPCR structure and modeling can be found in
Schoneberg, T. et. al., Molecular and Cellular Endocrinology, 151:181-193 (1999), Flower, D,
Biochimica et Biophysica Acta, 1422.207-234 (1999), and Sexton, P.M,, Current Option in
Drug Discovery and Development, 2(5).440-448 (1999).

Once the model is completed, it can be used in conjunction with onc of several existing
computer programs to narrow the number of compounds to be screened by the screeming methods
of the prescnt mvention The most general of these is the DOCK program (UCSF Molecular
Design Institute, 533 Pamassus Ave, U-64, Box 0446, San Francisco, California 94143-0446). In
several of its variants it can screcn databases of commercial and/or proprictary compounﬂs for
steric fit and rough electrostatic complementarity to the binding site. It has frequently been found
that molccules that score well within DOCK have a better chance of being ligands. Another
program that can be used is FLEXX (Tripos Inc., 1699 South Hanley Rd., St. Louis, Missouri,
63144-2913 (www.tripos.com)). This program, bcing significantly slower, is usually restricted to
searches through smaller databases of compounds. The scoring schemc within FLEXX 15 more
detailed and usually gives a better estimate of binding ability than does DOCK. FLEXX is best
used to confirn DOCK suggestions, or to examine libraries of compounds that are generated

combinatorially from known hgands or templates.

V1. Sc ing A o Identify Candidate Compounds for the Regulation of Skejctal Muscle
Mass or Function

The finding that CRF,R plays a role in regulating skeletal muscle atrophy enables various
methods of screening one or more test compounds to identify candidate compounds that ultimately
may be used for prophylactic or therapeutic treatment of skeletal muscle atrophy. This invention
provides methods for screening test compounds for their ability to bind to CRF;R, activate CRF,R,
prolong or augment the agonist-induced activation of CRF;R or of a CRF;R signal transduction
pathway or increase expression of CRF;R or CRF genes.

Becanse CRF;R and CRF,R arc homologous proteins, it is expected that a certain
proportion of agonists for CRF;R will also function as agonists of CRF\R. As discussed above,
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activation of CRF,R induccs activation of the HPA axis and concomitant production of
corticosteroids. In most cases in which an increase in musclc mass or function is desired, it is not
desirable to activate the HPA axis. Therefore, in addition to screenmg test compounds for their
ability to activatc CRF,R, the invention also provides for the use of CRF;R and CRF R to screen
for selective agonists of CRF;R. When selecting candidate compound useful for the treatment of
acute or chronic muscle atrophy, which 1s not related to muscular dystrophy, it is preferablc that
the candidate compounds be selective for CRF;R. Preferably the candidate compound exhibits 10-
fold selectivity for CRF;R versus CRF,R (i.e., 10-fold more active against CRF;R than against
CRF\R), more preferably 100-fold sclectivity and most preferably 1000-fold or greater selcctivity.
As published studies have demonstratcd a bepefit of corticosteroid therapy in the treatment of
muscular dystrophies, it may be beneficial that a CRF;R agonist rctain some level of CRF,R
agonism when used to treat muscular dystrophies. Thus, for the treatment of muscular dystrophies,
a compound of lower selectivity that activates the CRF;R as well as the CRFR, over a similar
concentration range, is preferred. Preferably the candidate compound is 100-fold selective for
CRF;R versus CRF;R, more preferably 10-fold sclective and most preferably not selective for
CRF;R versus CRF|R (ie., the activity of thc candidate compound is substantially similar for
CRF;R and CRF,R). Also, in this case, it may bc more preferable that the compound is full
agonist for CRF:R while being a partial agonist for CRF,R. Such a candidate compound would
therefore have a built-in limit to the maximum degree of cortisol elevation and potential for muscle
atwrophy, while the anti-atrophy cffect mediated through the CRF;R could be ephanced by
increasing the dose. One of skill in the art would be able to rcadily determine whether a candidate
compound is a full or partial agonist of the CRF R or CRF;R using methods known in the art.

For screening for compounds which ultimately will be used to regulate skeletal muscle
mass or function through CRF;R in humans, it is preferred that the initial 12 vitro screen be carried
out using a CRF,R with an amino acid sequence that is greater than 80% identical to SEQ ID
NO:10 and more preferably greater than 90% identical to SEQ 1D NO:10. More preferably the test
compounds will be screened against a human, mouse or rat CRF;R, with the most preferable being
human. For screening for compounds which ultimately will be used to regulate skeletal muscle
mass or function through CRF,R in a non-human species it is preferable to use the CRF;R from the
spccies in which treatment is contemplated.

For screening to determine the level of activity that a test or candidate compound has
toward CRF\R to determine what, if any, selectivity a candidate compound exhibits for CRF;R
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versus CRF,R, it is preferred that the initial screen be carried out using a CRF,R with an amino
acid sequence that is greater than 80% identicai to SEQ ID NO.2 and more preferably greater than
90% identical to SEQ ID NO:2. More preferably the test compounds will be screened against a
human, mouse or rat CRF R, with the most preferable being human. For screcning for compounds
which ultimately will be used to regulate skeletal muscle mass or function in a non-human species,
it is preferable to use the CRF;R from the species in which treatment is contemplated.

The methods of the present invention are amenable to high throughput applications;

however, the use of as few as one test compound in the method is encompassed by the term

L]

“screeming”. Tcst compounds which bind to CRF:R, activate CRF;R, prolong or augment the
agonist-induced activation of CRF;R or of a CRF;R signal transduction pathway, or increase
expression of CRF,R or CRF genes, as determuined by a method of the present mvention, are
referred to herein as “candidate compounds.” Such candidate compounds can be used to regulate
skeletal muscle mass or function. However, more typically, this first level of 1n vitro screen
provides a means by which to select a narmrower range of compounds, i.c, the candidate
compounds, which merit further investigation in additional levels of screening. The skilled artisan
will recognize that a utility of the present invention is to identify, from a group of one or more test
compounds, a subset of compounds which merit further imvestigation. One of skill in the art will
also recognize that the assays of the present invention are useful in ranking the probable usefulness
of a particular candidate compound relative to other candidate compounds. For instance, a
candidate compound which activates CRF:R at 1000 nM (but not at 10 nM) is of less interest than
one which activates CRF;R at 10 nM  Using such information the skilled artisan may select a
subset of the candidatc compounds, idcotified in the first level of screening, for further
investigation. By the way of example only, compounds which activate CRF2R at concentrations of
less than 200 nM might be further tested in an ammal model of skeletal muscle atrophy, whercas
those above that threshold would not be further tested. The skilled artisan will also recognize that,
depending on how the group of test compounds is selected, and how the positives are selected, only
a certain proportion of test compounds will be identified as candidate compounds, and that this
proportion may be very small.

The assay systems described below may be formulated into kits comprising CRF;R or cells
expressing the CRF:R which can be packaged in a variety of containers, €.g., vials, tubes microtitre
well plates, bottles and the like. Other reagents can be included in separate containers and provided
with the kit, e.g., positive control samples, negative control samples, buffers and cell culture media.
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In one embodiment, the invention provides a method for screening one or more test
compounds to identify candidate compounds that bind to CRF;R. Methods of determining binding
of a compound to 2 receptor are well known m the art  Typically, the assays include the steps of
incubating a source of the CRF;R with a labeled compound, known to bind to the receptor, in the
presence or absence of a test compound and determining the amount of bound labeled compound
The source of CRF,R may cither be cells expressing CRF;R or some form of isolated CRF;R, as
described herein.  The labeled compound can be CRF or any CRF analog labeled such that it can
be measured, preferably quantitatively (c.g., '“l-labeled, europium labeled, fluorescein labeled,
GFP labeled, **S-methionine labeled). Such methods of labeling are well known in the art. Test
compounds that bind to the CRFR cause a reduction in the amount of labeled ligand bound to the
receptor, thereby reducing the signal level compared to that from control samples (absence of test
compound). Variations of this technique have been described in which receptor binding in the
presence and absence of G-protein uncoupling agents can discriminate agonists from antagonists
(¢.g., binding in the absence and presence of a guanine nucleotide analog i.e, GpppNHp). See
Keen, M., Radioligand Binding Methods for Membrane Preparations and Intact cells in Receptor
Signal Transduction Protocols, R.A J. Challs, (ed), Humana Press Inc., Totoway N.J. (1997).

Because it is desirable to discriminate between compounds which bind specifically to
CRF:R, as compared with CRF,R, the assays descnbed above should be conducted using a cell, or
membrane from a cell, which expresscs only CRF;R or the assays can be conducted with a
recombinant source of CRF,R. Cells expressing both forms of CRFR may be modified using
homologous recombination to inactivate or otherwise disable the CRF\R gene. Altematively, if the
source of CRFR contains more than one CRFR type, the background signal produced by the
receptor which is not of interest must be subtracted from the signal obtaincd in the assay. The
background rcsponse can be determined by a nrumber of methods, including elimination of the
signal from the CRFR which is not of interest by use of antisense, antibodies or selective
antagonists. Known antagonists of CRFRs include antalarmin (CRF|R selcctive), antisauvagine-
30 (CRF4R selective) and astressin (nonselective for CRF\R / CRF:R).

In another embodiment, the invention provides methods for screening test compounds to
identify candidate compounds which activate CRF;R and/or CRF;R. Typically, the assays are cell-
based; however, cell-free assays are known which arc able to differentiate agonist and antagonist
binding as described above. Cell-based assays include the steps of contacting cells which express
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CRFR or CRF;R with a test compound or control and measuring activation of the CRFR by
measuring the expression or activity of components of the CRFR signal transduction pathways.

As described in the background scction above, CRFRs appear to couple through several
different pathways including Ga,, Gaq 0f Ga,, depending upon the cell type. It is thought that
agomist activation of CRFR allows the receptor to signal via any of these pathways, provided that
the necessary pathway components are prescat n the particular cell type. Thus, to screen for
CRFR activation, an assay can use any of the signal transduction pathways as the readout even if
the relevant ccll type for wrcatment, in vivo, couples CRFR to skelctal muscle atrophy via a
different pathway. One of ordinary skill in the ast would recognize that a screening assay would be
effective for identifying useful CRFR agonists independent of the pathway by which receptor
activation was measured Assays for measuring activation of these signaling pathways are known
in the art.

For example, after contact with the test compound, lysates of the cells can be prepared and
assayed for induction of cCAMP, cAMP is induced in response to Ge. activation. Because G iS
activated by receptors other than CRFR and because a test compound may be exerting its effect
through CRFRs or by another mechanism, two control comparisons are relevant for determining
whether a text compound increases levels of cAMP via activation of a CRFR. One control
compares the cAMP lcvel of cells contacted with a test compound and the cAMP level of cells
contacted with a control compound (1.¢., the vchicle in which the test compound is dissolved). If
the test compound increases cAMP levels relative to the control compound this ndrcates that the
test compound is increasing cAMP by some mechanism. The other control compares the cAMP
levels of a CRFR expressmg cell line and a ccll line that is cssentially the same except that 1t does

not express the CRFR, where both of the cell hines have been treated with test compound. If the

test compound elevates cAMP levels in the CRFR expressing cell line relative to the cell line that
does not express CRFRs, this is an indication that the test compound elevates cAMP via activation
of the CRFRs.

In a specific embodiment of the invention, cAMP induction 1s measured with the use of
DNA constructs containing the cAMP responsive element linked to any of a vancety of reporter

genes can be introduced into cells expressing CRFRs. Such reporter genes include, but are not

limited to, chloramphenicol acetyltransferase (CAT), luciferase, glucuronide synthetase, growth
hormone, fluorescent protemns (c.g, Green Fluorescent Protein), or alkaline phosphatase.
Following expasure of the cells to the test compound, the level of reporter gene expression can be
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quantitated to determine the tcst compound’s ability to increase cAMP levels and thus detenmine a
test compounds ability to activate the CRFR.

The cells useful 1n this assay are the same as for the CRFR binding assay described above,
cxcept that cells utilized in the activation assays preferably express a functional receptor which
gives a statistically significant response to CRF or one or morc CRF analog. In addition to using
cells expressing full length CRFRs, cells can be cngineered which cxpress CRFRs containing the
ligand binding domain of the receptor coupled to, or physically modified to contain, reporter
clements or to interact with signaling proteins. For example, a wild-type CRFR or CRFR fragment
can be fused to a G-protein resulting in activation of the fused G-protein upon agomst binding to
the CRFR portion of the fusion protein (Siefert, R et al,, Trends Pharmacol. Sci 20: 383-389
(1999)). The cells should also preferably posscss a number of characteristics, depending on the
rcadout, to maximize the inductive response by CRF or the CRF analog, for example, for detecting
a strong induction of a CRE reporter gene; (a) a low natural level of cAMP; (b) G proteins capable
of interacting with CRFRs; (c) a high level of adenylyl cyclase; (d) a high level of protein kinase A;
(¢) a low level of phosphodiesterases; and (f) a high level of cAMP response element binding
protein would bc advantageous. To increase the response to CRF or a CREF analog, host clis
could be engineered to express a greater amount of favorable factors or a lesser amount of
unfavorable factoss. In addition, altemnative pathways for induction of the CRE rcporter could be
climinated to reduce basal levels.

In sonie wnstances, G protein-coupled receptor responses subside, or become desensitized,
after prolonged exposure to an agonist. Another embodiment of the invention provides methods for
identifying compounds that prolong or augment the agonist-induced activation of CRF:R, or the
CRF;R signal transduction pathway, in response to a CRF;R agonist. Such compounds may be
used, for example, in conjunction with a CRF.R agomst for the treatment of skeletal muscle
atrophy. Typically the method uses a cell based assay compnsing in any order or conclurrcmly Q)
contacting the cells with a test compound; (ii) treating cells expressing functional CRF;R with a
CRF;R agonist at ar concentration of agonist and for a period of agonist-receptor exposure
sufficient to allow desensitization of the receptor; followed by (iii) determuning the level of
activation of the CRF;R. One of skill in the art will recognize that several mechanisms contnibute
to receptor desensitization including, but not limited to, receptor phosphorylation, receptor
intemalization or degradation and CRFR signal transduction pathway down-modulation One of
skill in the art can determine the appropriate time (i.c., before, during or aficr agonist treatment) for
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contacting the cells with the test compounds depending upon which mechanism of desensitization is
targeted. For example, contacting the cells with test compounds following agorust treatment, can
detect test compounds which block receptor desensitization which occurs as a result of
phosphorylation of the receptor.

In another embodiment, the invention provides a method of screening one or more test
compound to idéntify candidate compounds which regulate transcription from the CRF;R genc or
regulate CRF;R expression. Candidate compounds which regulate transcriptional activity of
CRFR genes may be identified using a reporter gene operably associated with a2 CRF:R regulatory
region (rcporter gene construct) Such methods are known in the art. In one such method, the
reporter gene construct is contacted with a test compound in the presence of a source of cellular
factors and the level of reporter gene expression is determuncd. A test compound which causes an
increas¢ n the level of expression, compared to a control sample, is ndicative of a candidate
compound which mcreases transcription of the CRF;R gene. To provide the cellular factors
required for én vitro or in vivo transcription, appropriate cells or cell extracts are prepared from
any cell type that normally expresses CRF;R.

Candidatc compounds which regulate CRF,R expression can also be 1dentified in a method
wherein a cell is contacted with a test compound and the expression of CRFR 1s detcrmuned. The
level of expression of CRFzR in the presence of the test compound is compared with the level of
expression n the absence of the test compound. Test compounds which increase the expression of
CRF,R are identified as candidate compounds for increasing muscle mass or muscle function.
Such a method detects candidate compounds which increase the transcription or translation of the
CRF;R or which increase the stability of the mRNA or CRF;R protein. '

In another embodiment, this invention provides mcthods for screcning one or more test
compounds to identify candidate compounds which regulate the expression of the CRF or a CRF
analog. Such assays are performed essentially as described above for the assays to identify
candidate compounds which regulate expression of CRFRs with the following modifications. To
identify candidate compound which regulaic transcnption from the CRF gene or a CRF analog
gene, the reporter genc is operably associated with the regulatory region of the CRF gene or CRF
analog gene of interest and the source of cellular factors should be from a cell type that expresses

the gene of interest.

VII.  Screening of candidate compounds using models of skeletal muscle atro
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Candidate compounds selected from one or more test compounds by an in vitro assay, as
described above, can be further tested for their ability to regulate skeletal muscle mass or function
in model systems of skeletal muscle atrophy and/or hypertrophy. Such modcls of skeletal muscle
atrophy or hypertrophy include both in vitro cell culture models and in vivo animal models of
skeletal muscle atrophy. Such additional levels of screenmg are useful to further narrow the range

of candidate compounds that menit additional investigation, €.g., clinical trials.

Ccli Culture Models of Muscle Atrophy

In witro models of skeletal muscle atrophy are known in the art. Such models are
described, for example, i Vandenburgh, HH,, In Vitro 24:609-619 (1988), Vandenburgh, HH. et
al., J of Biomecharics, 24 Suppl 1:91-99 (1991), Vandenburgh, HH ct al., In Vitro Celi; Dev
Biol., 24(3):166-174 (1988), Chromiak, J.A,, etal., In Vitro Cell. Dev. Biol. Amm., 34(9):694-703
(1998), Shansky, I, et al., In Vitro Cell. Dev. Biol. Anim., 33(9):659-66) (1997), Perrone, CE. et
al., J Biol. Chem. 270(5):2099-2106 (1995), Chromiac, J.A. and Vandenburgh, HH., J. Cell.
Physiol. 159(3):407-414 (1994), and Vandenburgh, H.H. and Karlisch, P., In Vitro Cell. Dev.
Biol. 25(7):607-616 (1989). Such models arc useful, but not required, following the n vitro
screening described above in order to further narrow the range of candidate compounds that merit
testing in an animal model  Cell culture models are treated with candidate compounds and the
response of the model to the treatment is measured by assessing changes n muscle markers such
as: muscle protein synthesis or degradation, changes n skeletal muscle mass or contractile
function Those compounds which induce significant changes in the muscle markers are typicaily
screened further in an animal model of skeletal muscle atrophy

Animal Models of Skeletal Muscle Atrophy

The candidate compounds are administcred to non-human ammals and the response of the
animals is monitored, for example, by assessing changes in markers of aﬁophy or hypertrophy such
as: skcletal muscle mass, skeletal muscle function, muscle or myofiber cross-sectional area,
contractile protein content, non-contractile protein content or a biochemical or genctic marker that
correlates with skeletal muscle mass or function changes. Candidate compounds which induce
skeletal muscle hypertrophy or prevent any aspect of skeletal muscle atrophy should be considered
as prospective therapeutic candidates for treatment of human skeletal muscle atrophy, and are
referred to herein as candidate therapeutic compounds. In addition to assessing the ability of a
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candidate compound to regulate skeletal muscle atrophy, undesirable side effects such as toxicity
may also be detected in such a screen. The absence of unacceptably high levels of side effects may
be used as a further criterion for the selection of candidate therapeutic compounds.

A variety of animal models for skeletal muscle atrophy are known in the art, such as those
described in the following references: Herbison, G.J., et al. Arch. Phys. Med. Rehabil. 60:401-404
(1979), Appell, H-J. Sports Medicine 10-42-58 (1990), Hasselgren, P-O. and Fischer, J.E. World
J. Surg. 22:203-208 (1998), Agbenyega, E.T. and Warcham, A.C. Comp. Biochem. Physiol.
102A.141-145 (1992), Thomason, D.B. and Booth, FW. J Appl. Physiol. 68:1-12 (1990), Fitis,
RH, et al J Appl Physiol. 60:1946-1953 (1986), Bramanti, P., ct al Int J Anat. Embryol.
103 45-64 (1998), Cartcc, G.D. J Gerontol A Biol. Sci. Med. Sci. 50:137-141 (1993), Cork,
L.C., et al. Prog. Chn. Biol. Res. 229:241-269 (1987), Booth, F.W. and Gollnick, P.D. Med. Sci
Sporis Exerc. 15:415-420 (1983), Bloomfield, S.A. Med. Sci Sports Exerc. 29.197-206 (1997).
Preferred animals for these models are mice and rats  These models include, for example, models
of disuse-induced atrophy such as casting or otherwise immobilizing limbs, hind limb suspension,
complete animal immobilization, and reduced gravity situations. Models of nerve damage induced
atrophy include, for example, nerve crush, removal of sections of nerves which innervate specific
muscles, toxin application to nerves and infection of nerves with viral, bactenal or eukaryotic
infectious agents. Models of glucocorticoid-induced atrophy mclude apphcation of atrophy-

inducing doses of exogenous glucocorticoid to animals, and stimulation of endogenous’

corticosteroid production, for example, by application of hormones that activate the hypothalamus-
pituitary-adrenal (HPA) axis. Models of sepsis-induced atrophy include, for cxample, inoculation
with sepsis-inducing organisms such as bacteria, treatment of the animal with immune-activating
compounds such as bactcrial cell wall extract or endotoxin, and puncturc of intestinal walls.
Modcls of cachexia-induced atrophy include, for example, inoculation of an animal with
tumongenic cells with cachexia forming potential, infection of an animal with infectious agents
(such as viruses which cause AIDS) which result in cachexia and treatment of an animal with
hormones or cytokines such as CNTF, TNF, IL-6, IL-1, etc. which induce cachexia. Models of
heart failure-induced atrophy include the manipulation of an animal so that heart failure occurs
with concomitant skeletal muscle atrophy. Neurodegenerative discase-induced atrophy models
include autoimmune animal models such as those resulting from immunization of an animal with

neuronal components. Muscular dystrophy-induced models of atrophy include natural or man-
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made genctically-induced models of muscular dystrophy such as the mutation of the dystrophin
genc which occurs in the Mdx mouse.

Animal models of skeletal muscle hypertrophy include, for cxample, models of mcreased
limb muscle use duc to mactivation of the opposing limb, reweighting following a disusc atrophy
inducing event, reutilization of a muscle which atrophicd because of transient nerve damage,
increased use of selective muscles due to inactivation of a syncrgistic muscle (¢.g., compensatory
hypertrophy), mcreascd muscic utilization due to increased load placed on the muscle and
hypertrophy resultng from removal of the glucocorticoid after glucocorticoid-induced atrophy
Preferred animal atrophy models include the sciatic merve denervation atrophy model,
glucocorticoid-induced atrophy model, and the leg casting disusc atrophy model that are descnibed
in further detail below.

The sciatic nerve dencrvation atrophy model involves anesthetizing the animal followed by
the surgical removal of a short segment of either the right or left sciatic nerve, c.g., in mice the
sciatic nerve is isolated approximately at the midpoint along the femur and a 3-5 mm segment is
removed. This denervates the lower hind limb musculature resuiting in atrophy of these muscles
Typically, innervation to the biceps femoris is left intact to provide satisfactory motion of the knec
for virtually normal ambulaton. Typically, 1n untreated animals, muscle mass of the denervated
muscles is reduced 30-50% ten days following denervation. Following denervaton, test
compounds are administered c.g., by injection or by continuous infusion, e.g., via implantation of
an osmotic minipump (c.g., Alzet, Palo Alto, CA), to determine their effect on denervation induced
skeletal muscle atrophy. At various times following denervation, the animals are euthanized and
lower leg muscles are dissected rapidly from both the denervated and pondenervated legs, the
muscles, cleaned of tendons and connective tissuc, are weighed. The extent of atropby in the
affected muscles is analyzed, for example, by measuring muscle mass, muscle cross-sectional area,
myofibcr cross-sectional arca or contractile protein content.

The glucocorticoid-induced atrophy model involves the administration of a glucocorticoid
to the test animal, e g., 1.2 mg/kg/day of dexamethasone in the drinking water. Typically, in
antreated animals, skeletal muscle mass is reduced 30-50% following ten days of dexamethasone
administration. Concomitantly with, or following glucocorticoid administration, test compounds
arc admimstered e.g., by injection or by continuous infusion to determine their effcct on
glucocorticoid-induced skeletal muscle atrophy. At vanous times following glucocorticoid
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administration, the extent of atrophy i the affected muscles is analyzed as described above for the
denervation model.

The leg casting disuse atrophy model involves casting one hind leg of an anmmal from the
knec down through the foot “Typically, muscle mass is reduced 20-40% after ten days of casting.
Following casting, test compounds arc admimstered by injection or by continuous infusion via
implantation of an osmotic minipump {e.g , Alzct, Palo Alto, CA) to determine their effect on leg
casting induced skeletal muscle atrophy. At various times following leg casting, the extent of
atrophy in the affected muscles 1s analyzed as described above for the denervation model,

One of skill in the art would recognize that in screening for compounds for human use,
because there are differences between the human CRF,R and the CRF;R from other amimal species,
there may be some false positive or negative results which arisc when the screen is carried out usmg
non-human CRF,R. Thus, it is preferable to do the mitial in vitro screen using human CRF;R. In
certain circumstances, identified candidate compounds may be acuve toward only the human
receptor and not toward a non-human receptor. In such circumstances, it may still be desirable to
determine whether these candidate compounds are able to regulate skeletal muscle mass or fimction
in a second level of screening. Becausc these candidates do not activate non-human CRF;R, a
standard 1 vivo screen with non-human animal is not advised. In such circumstances the second
level of screening for these candidates may be performed in transgenic animals that express human
CRFRs. :

Animals of any species, especially mammals, including, but not limited to, mice, rats,
rabbits, guinca pigs, pigs, goats, dogs and non-human primates may be used to gencrate CRFR
transgenic animals. Mice and rats are preferred, mice are most preferred. A variety of techniques
are known in the art and may be used to introduce the human CRFR transgencs mto animals to
produce the founder lines of transgenic animals. Such techmgques include, but are not limited to,
pronuclear microinjcction, retrovirus-mediatcd gene transfer into germ lines, gene targeting in

embryonic stem cells, electroporation of embryos and sperm-mediated gene transfer.

ViIL ¢ The Methods for the Treatment of Skcletal Muscle h

The overall activity of CRF;R can be increased by overexpressing a gene for CRF3R (to
increase cxpression of CRF,R) or a constitutively active CRF:R in the appropriate tissue. CRF
levels can be increased, i vivo, by likewise overexpressing a CRF gene. Overexpression of these
genes will ncrease the total cellular CRF;R activity, thus, regulating skeletal muscle atrophy. The
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gene or genes of interest are inserted into a vector swtable for expression in the subject. These
vectors include, but are not limited fo, adenovirus, adenovirus associated virus, retrovirus and
herpes virus vectors in addition to other particles that introduced DNA into cells (e.g., liposome,
gold particles, etc ) or by direct injection of the DNA expression vector, containmng the gene of
interest, into human tissue (e.g., muscle).

IX Pharmaceutical Formulations and Methods for Use

Candidate compounds or candidate therapeutic cormpounds identified by screening methods
described herein, can be administered to individuals to treat skeletal muscle atrophy, or to induce
skelctal muscle hypertrophy. To this end, the present invention encompasses methods and
compositions for modulating skeletal muscle atrophy, including, but not limited to, skeletal muscle
atrophy i;lduccd by disuse due to surgery, bed rest, broken bones; dencrvanon/nerve damage due to
spinal cord injury; autoimmune disease; infectious disease; glucocorticoid use for unrelated
conditions; scpsis duc to mfcction or other causes; nutnent limitation due to illness or starvation;
cancer cachexin; chronic inflammation; AIDS cachcxia; COPD; congestive heart failure,
sarcopenia and genetic disorders; e.g., muscular dystrophies, neurodegenerative discases. Agonists
of CRF;R can be used to inhibit skeletal muscle atrophy. It is not necessary that effcctive
compounds demonstrate absolute specificity for CRFR. It is contemplated that specific antagonist
of other affected receptors can be co-administered with an effccuve, but nonspecific, agonist.
Alternately, this lack of specificity may be addressed by modulation of dose alone, or the dosmg
regimen.

The candidate compounds or candidate therapeutic compounds identified by the screening
methods of the present invention may bc administered in conjunction with compounds which
prolong or augment the activation of a CRF:R or of a CRF:R signal transduction pathway. These
may be known compounds, for example, theophylline, or these compounds may be identified by the
screcning mothods of this invention to prolong or augment the activation of a CRF,R receptor or of
a CRF;R signal transduction pathway.

Dose Determinations

Safety and therapeutic efficacy of compounds which agonize CRFR can be determined by
standard procedures using either in vitro or in vivo technologies. Compounds which exhibit large
therapeutic indices are preferred, although compounds with lower therapeutic indices are useful if
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the level of side effects is acceptable. The data obtained from the in vitro and in vivo toxicological
and pharmacological techniques can be used o formulate the human range of doses which may be
uscful. The preferred dose lies in the range n which the circulating concentration of the compound
is thcrapeutically maximal with acceptable safety. The circulating concentration of the compound
may vary depending on the dose form, time after dosing, route of admimstration, eic. Doses
outside this range are also useful provided the side effects are acceptable. Such matters as age and
weight of the patient, and the like, can be used 1o determine such matters in the conventional
manner. Pharmacogenetic approaches may be uscful in opﬁxnizing compound sclection, doses and

dosing regimen in clinical populations.

Formulation and Use

Pharmaceutical composttions for use in the modulation of skeletal muscle atrophy in
accordance with the present invention may be formulated using conventional methodologies using

pharmaccutically acccptable carriers and excipients. The compositions of this invention are

preferably provided 1n unit dosage form. As used herein, a “unit dosage form" is a composition of

this invention containing an amount of a CRF;R agonist that is surtable for administration to an
animal, preferably a mammal, more preferably a human subject, in a single dose, according to good
medical practice. Pharmaceutical composiions may be formulated for delivery by, for example,
intranasal, transdermal, inhalation, parenteral, cutaneous, oral or rectal administration. For oral
administration, the pharmaceutical composition may take the form of tablets or capsules containing
the pharmacologically active compound and additives inciuding, but not limited to, binding agents,
fillers, lubricants, disintegrants, or wetting agents. The tablets may be coated. Laquid preparations
for oral administration include, but are not limited to, syrups, suspensions or dry products which
are reconstituted with liquid vehicle before use, containing the pharmacologically active compound
and additives including, but not limited to, suspending agents, emulsifying agents, non-agueous
vehicles, preservatives, buffer salts, flavorning , coloring, swectening agents, etc. Pharmaceutical
compositions for oral administration may be formulated for controlled release of the
pharmacologically active compounds either in the mouth, stomach or intestinal tract.

For inhalation administration, the compounds for use according to the present invention
may be delivered by, but not hmited to, the following forms: liquid, powder, gci or in the form of
an aerosol spray utilizing either pressurized or non-pressunzed propellants in either premeasured or
non-premeasured doses. The pharmacologically active compound may be formulated with
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appropnate fillers, vehicles, preservatives, buffers, etc. For parenteral administration, the
pharmacologically active compound may be formulated with acceptable physiological carriers,
preservatives, etc. and be prepared as suspensions, solutions, emulsion, powders ready for
constitution, etc. for either bolus injection or infusion Doses of these compounds may be
administered by a varicty of technologics including hypodermic ncedles, high pressure devices, etc.
For rectal administration, the pharmacologically active compound may be formulated with
acceptable physiological carriers, preservatives, etc. for delivery as suppositorics, encmas, etc. For
cutaneous admiwmstration, the phammacologically active compound may be formulated with
acceptable physiological carmers mcluding lotions, emollicats, etc. or incorporated mto a patch type
device. For long term administration, the pharmacologically active compound and appropnate
additives such as, but limited to, polymers, hydrophobic materials, resins, etc. may be formulated
as a depot preparation for cither injection or implantation at multiple sites including but not limited
to intramuscular and subcutaneous locations. ln addition, the pharmacologically active compound
may be administered by a dispensing device.

Monitoring of Effects During Climical Trials

Monitoring the influence of compounds (e.g., drugs) on the expression or activity of
CRF.R can be employed not only in basic drug screening, but also in climcal trials For example,

the effectiveness of a compound determmed by a screening assay to increasc CRF;R receptor
activity or CRF,R receptor expression can be assessed in clinical trials of patients with, or at risk
for, skeletal muscle atrophy At various times following administration of the test compound or
placebo, the effect of the .cﬁmpound on the patient can be determined, for example, by observing the
change in skeletal muscle mass, skeletal muscle function, biochcmical markers of muscle
breakdown or quality of life measures. Methods of measuring skeletal muscle mass in human
subjects are known in the art and mclude, for example: measuring the girth of a limb; measuring
muscle thickness wath for instance, computcr tomography, MRI or supersenics; or muscle biopsy to
examine morphological and biochemical parameters (e.g., cross-section fiber area, fiber diameter or
enzyme activities). Furthermore, because skeletal muscle mass is correlated with skeletal muscle
function, muscle function can be used as a surrogate marker of mass and muscle mass changes can
be assessed using functional measurements, ¢ g, strength, the force of a group of synergist
muscles, or contraction characteristics found in electromyographic recordings. In addition, muscle
protein loss as a result of muscle atrophy can be measured by quantitating levels of amino acids or

amino acids derivatives, i.e., 3-mothyl histidine, in the urine or blood of a subject. For a review of
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such methods see Appell, Sports Med. 10:42-58 (1990). Quality of life mcasures include, but are

not limited to, the ease of gethng out of a chair, number of steps taken before tiing or ability to

climb stairs.
EXAMPLES
Example 1 Construction of vectors for human CRF,R receptor expression.

The human CRF,R (hCRF,R) DNA scquence, Accession No. E12752, is retrieved and two
oligonucleotides mcluding onc containing the 5° end of the gene beginning at the initiation codon (5’
oligonucleotidc) and onc contamnng the 3’ end of the genme containing the stop codon (3’
ohigonuclcotide) are synthesized. These ohgonucleotides are designed to contain restriction
endonuclease sites which are not present in the hCRF,R gene with one unique site in the 5’
oligonucieotide and a different unique restriction endonuciease site in the 3 oligonucleotide In
addition, the 3’ oligonucleotide contains a polyadenylation addition signal sequence. Double
stranded cDNA from human skeletal muscle 1s purchased from the Universal QUICK-Clone cDNA

collection (Clonetech Inc., Palo Alto, CA, USA). Using the above 5* and 3’ oligonucleotides, the

hCRF,R ¢DNA is amplified by PCR of the human skeletal muscle cDNA using the AdvanTag
PCR kit (Clonetech Inc., Palo Alto, CA, USA) The hCRF;R gene PCR product is purified from
PCR artifacts by agarose gel electrophoresis and the hCRF2R genc DNA fragment is purified from
the agarosc gel using a purification product such as NucleoTrap (Clonctech Inc, Palo Alto, CA,
USA).

Cloning of the hCRF,R PCR product into the pIRESneo vector (Clonetech Inc., Palo Alio,
CA, USA) 1s accomplished by first cutting the hCRF;R PCR product and the pIRESneo vector
with the appropriate restriction endonucleases so that the 5° and 3” restriction endonuclease sites
are rcady for igation. The pIRESneo vector DNA is ligated to the hCRF:R PCR product DNA
using DNA ligase, from the AdvantAgc’"PCR Cloning Kit (Clonetech Inc., Palo Alto, CA, USA),
according to the manufacturer’s recommendations. The ligated vector and insert construct
(pTRESneo/ hCRF;R)is then uscd to transform TOP10F’ competent E. coli celis (Clonetech Inc.,
Palo Alto, CA, USA). Transformed cells are plated on LB/X-gal/IPTG plus ampicilln containing
agar. White colonies (positive clones) arc selected and individually cultured in LB medium.
Plasmid DNA is isolated using NucleoBond DNA Purification System (Clonetech Inc., Palo Alto,
CA, USA). The insert from at least one clone is sequenced to ensure that the hCRF;R sequence is
correct. HEK293 cells containing a stably integrated Mercury CRE-LUC plasmid (Clonetech Inc,,
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Palo Alto, CA, USA) are transfected with purified pIRESneo/ hCRF;R DNA, having the correct
sequence insert, utilizing the CalPhos™ Mammalian Transfection Kit (Clonetech Inc., Palo Alto,
CA, USA. Cells stably transfected with pIRESneo/ hCRF;R DNA are selected by culturing the
cclls n G418  The stably transfected cells (HEK293/CRE-LUC/pIRESneo/ hCRF,R cells) are
propagated in DMEM (Life Technologies, Rockwlle, MD) containing 10% fetal bovinc seram
(Clonetech Inc., Palo Alto, CA, USA), penicillin/streptomycin  solution (Life Technologies,
Rockville, MD), L-glutamine (Life Technologies, Rockville, MD), and non-essential amino acid
(Life Technologies, Rockville, MD) at 37°C in a 5% carbon dioxide/95% air atmosphcre. The
clones are characterized for both CRF binding and CRE-LUC activation followmg exposurc to
CRF as described m Example 2 and Example 3. Cells expressing the hCRF3R receptor at an
appropniate level and which are appropriately coupled to the CRE-LUC reporter system are then
utilized for further analysis.

Example 2. Receptor Binding Assays
Receptor binding analysis of compounds is performed mn whole cclls by plating the HEK293/CRE-

LUC/pIRESneo/ hCRF;R cells from Example 1 in a 96 well polylysine coated plate. Cells are.

seeded in DMEM medium containing 10% fetal bovine serum, penicillin/streptomycin solution, L-
glutamine, and non-essential amino acid at 37°C 1n a 5% carbon dioxide/95% air atmosphere and
incubated overnight. The culture medium 1s removed and the appropriatc amount of CRF
covalently labcled with Europlum (Eu-CRF) mn MEM (Life Technologies, Rockville, MD) + 10%
Scablock (Clonetech Inc., Palo Alto, CA, USA) is added. The cells are incubated with the Eu-CRF
for 90 minutes at room temperature then washed 4 times with phosphate buffercd saline lacking
magnesivm and calcium (Life Technologies, Rockville, MD). Following the final wash,
enhancement solution is added (Wallac Inc., Gaithcrsburg, MD) and the plate is read on a Wallac
plate reader (Wallac Inc., Gaithersburg, MD) using the BioWorks Europium program For
saturation binding analysis, log doses of Eu-CRF ranging from 10{-12) to 10(-3) M are added 10
the cells and binding analyzed both in the absence and the presence of a saturating concentration of
unlabeled CRF for evaluation of non-specific binding. For competitive binding, a concentration of
Eu-CRF is added which is half maximal, in terms of binding, in addition to varying concentrations

of the compound of interest.

Example 3. Receptor Activation Assay
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Receptor activation analysis is performed by seeding the HEK293/CRE-LUC/pIRESneo/ hCRF,R
cells of Example linto Packard View Plate-96 (Packard Inc, CA). Cells are sceded in DMEM
medium contaning 10% fetal bovine serum, penicillin/streptomycin solution, L-glutamine, and non-
essential amino acid at 37°C'in a 5% carbon dioxide/95% air atmosphere and incubated overnight.
The medium 15 then removed and replaced with DMEM (Lafe Technologies, Rockwlle, MD)
containung 0.01% bovine albumin fraction V (SIGMA, St. Louts, MO) containing the compound of
intercst.  The cclls are then incubated for four hours at 37°C in a 5% carbon dioxide/95% arir
atmosphere aftcr which the medium is removed and the cells are washed twice with Hanks
Balanced Salt Solution (Life Technologies, Rockville, MD). Lysis Reagent (Promcga Inc.,
Madison, WI) is then added to the washed cells and the cells arc incubated for 20 minutes at 37°C
in a 5% carbon dioxide/95% air atmosphere. The cells are then placed at -80°C for 20 mnutes
followed by a 20 minute incubation at 37°C in a 5% carbon dioxide/95% air atmosphere. Afier
this incubation, Luciferase Assay Buffer and Luciferase Assay Substrate (Promega Inc., Madl.son
WI) are added to the cell lysates and luciferase activity quantitated using a luminometer. Relative

activity of a compound is evaluated by comparing the increase following exposure to compound to
the level of lucifcrase in HEK cells which contain the CRE-LUC construct without the hCRF;R

following exposurc to compound. Specificity of response is also checked by evaluating luaferase
response of hCRF;R /CRE-LUC HEK cells to compound in the presence and abscnce of a 10-fold
excess of hCRF,R antagonist. '

Example 4. Screen to identify candidate compounds that prolong or augment the activation of
CRF;R and/or a CRF;R receptor signal transduction pathway. '

Identification of compounds that prolong or augment the agonist-induced activation of the
CRF;R or of a CRF;R signal transduction pathway, involves a variation of the Receptor Activation
Assay described i Example 3. Specifically, this assay is performed by seeding the HEK293/
CRE-LUC/pIRESneo/hCRF,R receptor cells into Packard View Plate-96 (Packard Inc, CA).
Cells are seeded in DMEM medium contamning 10% fetal bovine serum, penicillm/streptomycin
solution, L-glutamine, non-cssential amino acid, and saturating amounts of CRF at 37°C in a 5%
carbon dioxide/95% air atmosphere and incubated for 48 hours. The medium is then removed and
replaced with DMEM (Life Technologies, Rockville, MD) containing 0.01% bovine albumin
fraction V (SIGMA, St. Louis, MO) and CRF in addition to the compound of interest. The celis
are then incubated for four hours at 37°C in a 5% carbon dioxide/95% air atmospherc after which
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the medium is removed and the cells are washed twice with Hanks Balanced Salt Solution (Life
Technologies, Rockville, MD). Lysis Reagent (Promega Inc., Madison, WI) is then added to the
washed cells and the cells are incubated for 20 minutes at 37°C in a 5% carbon dioxide/95% ar
atmosphere. The cells are then placed at -80°C for 20 minutes followed by a 20 minute incubation
at 37°C in a 5% carbon dioxide/95% air atmosphere. After this incubation, Luciferase Assay
Buffer and Luciferase Assay Substrate (Promega Inc., Madison, WI) are added to the cell lysates
and luciferase activity is quantitated using a luminometer  Test compounds which stimulate
fluorescence siguificantly above the levels of control untreated cells, after correction for vanations
1 cell deasity, arc constdercd candidate compounds for regulating skeletal muscle mass or function.
The compounds of most interest are those that induce relatively higher levels of fluorcscence.

Examplc 5. Screen to identify candidate compounds specific for CRFR.

Compounds that activate CRF,R arc identificd as in Example 3. To select those
compounds which show selectivity for CRF,;R over CRF)R, these compounds also are screcned
against CRF\R. HEK293/CRE-LUC/pIRESneo/hCRF R cells are gencrated essentially as
descnbed in Example | except that the human CRF,R (hCRF,R) DNA sequence, Accession No.
X72304, 15 used for the initial PCR amplification. To determine how active the compounds are
against CRF\R, an activation assay is performed essentially as described in Example 3 except that
HEK293/CRE-LUC/pIRESnec/hCRF\R cells are used to seed the plates. The amount of
fluorescence stimulated by the compound in CRF;R expressing cells is compared with the amount
of fluorescence stimulated by the compound in CRF|R expressing cells. Those compounds which
demonstrate a 10-fold better responsc (on a molar basis) in CRF;R cxpressing cells than in CRF\R
expressing cells are then checked further for specificity of response to eliminate differences due to
clonal variation. HEK293/CRE-LUC/pIRESneo/hCRF;R cells are assayed with the compound in
the presence or absence of a 10-fold excess of lbe CRF;R antagonist, antisauvaginc-30. Those
compounds that show greater than 10-fold selectivity for CRF;R and whose activity is inhibited by

antisauvagine-30 are selected as candidate compounds.

Example 6. Screens to identify candidate compounds that incrcase hCRF;R expression

The sequence containing the promoter region of the hCRF:R gene, beginning far enough
upstream of the transcriptional initiation site to centain all the rcgulatory elemeats necessary for
physiological expression of the hCRF,R gene in the appropriate tissue is retrieved from the human
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genome databasc. Two oligonucleotides, one containing the 5° end of the promoter region (5°
oligonucleotide) and one contamning the 3’ end of the promoter region including the transcriptionat
start site (3’ oligonucleotide) are synthesized. These oligonucleotides also contam restrniction
endonuclease sitcs which are not present in the hCRF;R gene regulatory region with one unique site
in the 3’ oligonucleotide and a different unique restriction endonuclease sitc in the 3’
oligonucleotide. The 5° and 3° oligonucleotides are used for PCR amplification of the hCRF;R
gene regulatory region from human DNA (Clonetech Inc., Palo Alto, CA, USA) using the PCR kit,
Advantage®Genomic PCR kit (Clonetech Inc., Palo Alto, CA, USA). The hCRF;R gene
regulatory region PCR product is purified from PCR artifacts by aparose gel electrophoresis and

the hCRF;R gene regulatory region DNA fragment is purified from the agarose gel using a

purification product such as NucleoTrap (Clonetech Inc., Palo Alto, CA, USA) Cloning of the
"hCRF;R gene regulatory regton PCR product mto the pECFP-1 vector (Clonetech Inc., Palo Alto,
CA, USA) 1s accomplished by first cutting the hCRF;R gene regulatory region PCR prodﬁct and
the pECFP-1 vector with the appropriate restnction endonucleases so that the 5° and 3" restriction

endonuclease sites are ready for ligation. Ligation of the pECFP-1 vector DNA to the hCRF:R -

gene regulatory region PCR product DNA 1s accomplished using DNA ligase from the AdvantAge
™PCR Cloning Kit (Clonetech Inc., Palo Alto, CA, USA) according to the manufacturer’s
rccommendations.  The ligated vector and insert construct is then used to transform TOP10F’
competent E. coli cells (Clonetech Inc., Palo Alto, CA, USA). The cells are plated on LB plus
kanamycin containing agar and kanamycin resistant colonies are selected for further analysis.
Kanamycin resistant clones are cultured in LB contaiing kanamycin medium and plasmid DNA is
isolated using NucleoBond DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) and
the construct containing the hVPAC; gene regulatory region is analyzed by DNA sequencing to
ensure construct correctness and integrity. Purified construct plasmid DNA containing the
hCRF;R gene regulatory region is then transfected into the HEK293 cells utilizing calcium
phosphate-mediated transfection utilizing the CalPhos™ Mammalian Transfection Kit (Clonetech
Inc,, Palo Alto, CA, USA). Transfeeted cell clones are selected using G418, isolated and
propagated in DMEM (Life Technologies, Rockville, MD) containing 10% fetal bovine scrum
(Clonetech Inc., Palo Alto, CA, USA), penicillin/streptomycin solution (Life Technologies,
Rockville, MD), L-glutamine (Life Technologies, Rockwvlle, MD), non-essential amino acid (Life
Technologies, Rockville, MD) and G418 (Lifc Technologies, Rockville, MD) at 37°C in a 5%
carbon dioxide/95% air atmosphere. G418 resistant clones are characterized by Southem blotting
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to ensure that they contain the hCRF,R gene promoter sequence; in addition activation of the
hCRF,;R genc regulatory region is analyzed using an appropriate stimulating agent. Cells
- exprcssing the hCRF;R gene regulatory region-ECFP at an appropriate level are then used in
assays designed to evaluate compounds which can modulate the activity of the hCRF;R gene
regulatory region as follows. The regulatory region activation analysis is performed by seeding the
hCRF;R gene regulatory rcgion-ECFP containing HEK293 cells at an appropriatc density into
black wath clear bottom 96 well microtiter plates and allowed to grow overnight. The followmg
day, thc medum is removed and the test compound added in fresh growth medium. The cells are
incubated for 16 hours at 37°C in a 3% carbon dioxide/95% air atmosphere followed by
measurement of fluorescence (excitatron at 433 (453) nm by detecting emission at 475(501) nm
using a fluorometer (biolumin™ 960, Molecular Dynamics/Amersham Pharmacia Btotech,
Piscataway, NJ). Test compounds which stimulate fluorescence significantly above the levels of

control untreated cells, after correction for vanations in cell density, are considered candidate

compounds for regulating skeletal muscle mass or function. The compounds of most interest are -

those which mduce relatively hagher levels of fluorescence.
Example 7. Screens to identify compounds that increase human CRF expression

The methods for identifymg compounds that increase human CRF (hCRF) expression are
essentially identical to those for identifying compounds which increase hVPAC; receptor expression
except the regulatory region used is that for the hCRF gene. The sequence containing the regulatory
region of the hCRF gene, Beginning far enough upstream of the transcriptional initiation site to
contain all the regulatory elements necessary for physiological expression of thc hCRF gene m the
appropriate tissuc is retncved from the human genome database. Two .ohgonucleotidcs, one

containing the 5 end of the regulatory region (5’ oligonucleotide) and one containing the 3’ end of

the regulatory region including the transcriptional start site (3’ oligonucleotidc) are synthesized. -

Thesc oligonucleotides also contain restricion endonuclcase sites which are not present in the
hCRF gene regulatory region with one unique site in the 5° oligonucleotide and a different uniquc
restriction endonuclease site in the 3 oligonuclcotide. The 5* and 3’ oligonucleotides are used for
PCR amplification of the hCRF gene regulatory region from human DNA (Clonetech Inc., Palo
Alto, CA, USA) using the Advantage®Genomic PCR kit (Clonetech Inc., Palo Alto, CA, USA).
The hCRF gene regulatory- region PCR product is purified from PCR artifacts by agarose gel
electrophoresis and the hCRF gene regutatory region DNA fragment is purified from the agarose
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gel using the purification product, NucleoTrap (Clonetcch Inc, Palo Alto, CA, USA). Cloning of
the hCRF gene regulatory region PCR product into the pECFP-1 vector (Clonetech Inc , Palo Alo,
CA, USA) is accomplished by first cutting the hCRF gene regulatory region PCR product and the
pECFP-1 vector with the appropriate restriction endonucleases so that the 5° and 3’ restriction
endonuclease sites are ready for ligation. Ligation of the pECFP-1 vector DNA to the hCRF gene
regulatory region PCR product DNA is accomplished using DNA ligase from AdvantAge™PCR
Cloning Kit (Clonetech Inc., Palo Alto, CA, USA) according to the manufacturer’s
recommendations. The ligated vector and insert construct is then used to transform TOP10F’
competent E coli cclls (Clonetech Inc., Palo Alto, CA, USA) The cells are plated on LB plus
kanamycin containing agar and kanamycin resistant colonies are selected for further analysis
Kanamycin resistant clones are cultured in LB containing kanamycin medium and plasmid DNA 1s
isolated usmg NucleoBond DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) and
the construct containing thc hCRF gene regulatory region is analyzeﬁ by DNA sequencimng to ensure
construct correctness and integrity. Purificd construct plasmid DNA containing the hCRF gene
regulatory region 15 then transfected into the HEK293 cells utihzing calcium phosphate-mediated
transfection utilizing the CalPhos™ Mammalian Transfection Kit (Clonetech Inc., Palo Alto, CA,
USA). Transfected cell clones are selected using G418, isolated and propagated in DMEM (Life
Technologies, Rockville, MD) containing 10% fetal bovine serum (Clonetech Inc., Palo Alto, CA,
USA), penicillin/strcptomycin solution (Life Technologies, Rockville, MD), L-glutamine (Life
Technologies, Rockville, MD), non-essential amino acid (Life Technologies, Rockvilie, MD) and
G418 (Life Technologies, Rockville, MD) at 37°C in a 5% carbon dioxide/95% ar atmosphere.
G418 resistant clones are characterized by Southern blotting to ensure that they contamn thc hCRF
gene regulatory region sequencc; in addition activation of the hCRF gene regulatory region is
analyzed using an appropriate stimulating agent. Cells expressing the hCRF gene regulatory
region-ECFP at an appropriate level are then used in assays designed to cva]uatc compounds which
can modulate the activity of the hCRF gene rcgulatory region as follows. Thc regulatory region
activation analysis is performed as in Example 5 except that clones containing the hCRF gene
regulatory region construct arc used.

Example 8. Method of making human antibodies which acuvate the hCRF:R.
Fully human monoclonal antibodies which activate the hCRF,;R are produced by first
generating recombinant hRCRF,R protein as follows. The procedure from Example 1 is followed to
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obtain the hCRF,R PCR product. This hCRE,R PCR product is then cloned mto the pHAT20
vector (Clonetech Inc., Palo Aito, CA, USA) by first cutting the hCRF,R gene PCR product and
the pHAT20 vector with the appropriate restriction endonucleases so that the 5’ and 37 restriction
endonuclease sites are rcady for ligation. Lagation of the pHAT20 vector DNA to the hCRF:R
gene PCR product DNA s accomplished using DNA ligase from the AdvantAge™PCR Cloning
Kit (Clonetech inc., Palo Alto, CA, USA) according to the manufacturcr’s recommendations  The
ligated vcctorfinsert construct is then used to transform TOP10F’ competent E. coli cells
(Clonetech Inc., Palo Alto, CA, USA). Transformed cells are plated on LB plus ampicillin
containing agar and ampicillin resistant colonies are sclected for further analysis. Posttive cloncs
are cultured in LB medium containing ampicillin and plasmid DNA is isolated using NuclcoBond
DNA Purification System (Clonetech Inc., Palo Alto, CA, USA) and the construct containing the
hCRF;R gene is analyzed by DNA sequencing the ensure construct correctness and itegrity The
hCRF;R -pHAT20 vector DNA is then used for additional PCR cloning by utilizng a 5
oligonucleotide containing the beginning of the HAT sequence and a uniquc restriction
endonuclease site not present in the hCRF;R -pHAT20 construct and the 3° hCRF;R
oligonucleotidc utilized previously. The oligonucleotide primers are used to PCR amplify the
HAT- hCRF;R fusion genc from the hCRF;R -pHAT?20 construct and the PCR product is purificd
as described above. The HAT- hCRF;R fusion gene PCR product 1s then utlized for clomng into
the pBacPAKS vector using thé BacPAK Baculovirus Expression System -from Clonetech
(Clonetech Inc., Palo Alto, CA, USA). The ligation of the HAT— hCRF;R fusion gene into the
pBacPAKS vector is essentially as described above. The hCRF,R /HAT-pBacPAKS construct is
then transfected into TOP10’F compctent E coli cells, ampcillin resistant cells are selected and
plasmid DNA is isolated and checked for construct integrity as described above. This construct is
then cotransfected with linearized BacPAK6 DNA into S$f21 insect host cells utilizing the CalPhos
™ Mammalian Transfection Kit (Clonetech Inc., Palo Alto, CA, USA). The insect cells are then
incubated for 2-3 days followed by harvest of virus from individual clear plaques. The virus is
then amplified in Sf21 cells, the harvested virus titered, and the titered virus used for large scale
infection of Sf21 cells utilizing BacPAK Insect Cell Media - all according to the manufacturers
recommendations (Clonetech Inc., Palo Alto, CA, USA). Recombinant HA'T;-CRER fusion
protein is then purified using the TALON® CeliThru Purification Kit from Clonetech (Clonetech
Inc., Palo Alto, CA, USA) using conditions recommended by the manufacturer. Briefly, infected
S£21 cells are harvested 48 hours after infection and sonicated in extraction/loading buffer. The
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cell lysate 1s then put through a TALON® CeliThru column. The column is washed twice with
extraction/loading buffer and the bound HAT- hCRF.R protein is eluted with elution buffer. The
eluted protein is analyzed by SDS-PAGE for integrity and protem concentration is quantitated
using the Bio-Rad SDS-PAGE system and protein quantitation systems according to the
manufacturer’s recommendations (Bio-Rad Laboratories, Hercules, Ca). Punficd HAT- hCRF;R
fusion protein is then used for immunizing XenoMouse animals {Abgenix Inc., Fremont, CA) for
human monoclonal antibody production as follows 10 pg of purified recombinant HAT- hCRF:R
fusion protein in combnation with 25 pg of adjuvant n10n6phosphoryl lipid A (Sigma, St. Lous,
MO) is used to vaccinatc 10 XenoMousc animals multiple times over an eight week period. Scrum
is obtained from vaccinated animals and utilized in an antigen capture ELISA utlizing purified
HAT- hCRF,R fusion protein to detect antibodies to the HAT- hCRF:R proten by coating
polystyrene ELISA plates (Corning Glass Works, Coming, NY) with HAT- hCRF:R fusion
protein, blocked with PBS-1% BSA, washed and incubated at 37°C for 1 hour with a 1:50 &ilution

of the serum samples. After washing 5 times with PBS, the plates are incubated at 37°C for 1 hour
with alkaline phosphatase-conjugated goat antibodies to human immunoglobulin G. The plates are -

then washed 5X with PBS and antibodies detected wath p-nitrophenyl phosphate substrate (Sigma,
St. Louis, MO) in buffer. Optical denstics at 405 nm were measured using a plate reader and
sipnal quantitated. Mice with demonstrated high antibody production are used for hybridoma
formation. Hybridomas are gencratc'ﬂ by fusion of splenic cells from the XenoMouse amimals with
nonsecreting myeloma cell line NSA-bcl 2 using a 4:1 ratio of spleen cells to NSA-bel2 cells in the
presence of 30% polyethylene gtycol PEG1450  Fused cells are individually cloncd by limiting
dilution into 96 well plates and cultured in RPMI-1640 medium contaming 10% fetal bovine
serum, nonessential amino acids, sodium pyruvate, L-ghitamine, 100 uw/ml penicillin-streptomycin
and hypoxanthinc-ammopterin-thymudine  (all  from Life Tcchnologies, Rockville, MD).
Supernatants from the hypoxanthine-aminopterin-thymidine selected hybridomas were screened for

humnan antibody production by ELISA as described previously. Hybndomas which produce human

antibodies to the HAT- hCRF;R fusion protein are selected for large scale antibody production
Monoclonal antibodies are purified by Protein G-Sepharose chromatography. Bnefly, the
supernatant from cultured hybridoma clones is loaded onto a Protein G-Sepharosc column
(SIGMA, St. Louis, MO) in loading buffer, washed 3 times and the IgG 1s eluted with elution
buffer. These antibodies are then used for screening to evaluate hCRF2R activation (agonism)
potential. This is accomplished using the methodology as outlined in Example 3. Those human
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monoclonal antibodies which demonstrate agonist activity toward the hCRF;R arc designated

candidate compounds.

Example 9. Determination of absolute force measurement of a muscle.

The extensor digitorum longus (EDL) and soleus muscles are removed, tendon-to-tcndon
from the casted mouse Jeg. A silk suture is tied to each tendon of the isolated muscles and the
muscles are placed into a plexiglass chamber filled with Ringer solution (137 mM sodium chioride,
24 mM sodium bicarbonate, 11 mM glucosc, 5 mM potassium cl;loride, 1 mM magnesium sulfate,
1 mM sodium phosphate, 0.025 mM tubocurarine, all at pH 7.4 and oxygenated with 95%
oxygen/5% carbon dioxide) constantly bubbled with 95% oxygen/5% carbon dioxide maintained at
25° C. Muscles are aligned horizontally between a servomotor lever arm (Model 305B-LR
Cambridge Technology Inc., Watertown MA, USA) and the stainless steel hook of a force
transducer (Modcl BG-50; Kulite Semiconductor Products Inc., Leonia, NJ, USA) and field
stimulated by pulses transmitted between two platinum clectrodes placed longitudinally on exther
side of the muscle. Square wave pulses (0.2 ms duration) gencrated by a personal computer with a
Labvicw board (Model PCI-MIO 16E-4), Labview Inc., Austin, TX, USA) are amplified (Acurus
power amplifier model A25, Dobbs Ferry, NY, USA) to increase titanic contraction. Stimulation
voltage and muscle length (Lo) are adjusted to obtain maximum isometric twitch force. Maximum
titanic force production (Po) is determined from the plateau of the frequency-force relationship.

Example 10. Therapeutic treatment of skeletal muscle atrophy using a human antibody that 1S an

agonist of the hCRF2R receptor.

A human male subject weighing 50 kg and having significant muscular atrophy of the arms
and legs due to prolonged bed rest, is treated to reverse the skeletal muscle atrophy. Omce each
week for a period of 3 months, 15 mls of an aqueous solution of pH 6 comprising an activating
antibody of the CRF;R receptor is admimstered to the subject via mtravenous.injection. The

solution camprises the following:

Component Concentratign {(mp/ml
CRF;R receptor agonist antibody 20
L-hastidine HCI 0.47
L-histidine 03
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a, a-trehalose dihydrate 7 20
Polysorbate 20 0.1 .
Bacteriostatic Sterile water gsto Il mL

At the end of the treatment period, the subject exhibits measurable increases of muscle

mass, strength and mobility of the arms and legs.

Example 11, Prophylactic treatment of skeletal muscle atrophy using a human antibody that is
an agonist of the hCRF:R receptor.

A human female subject weighing 55 kg 15 scheduled for hip joint replacement surgcry in
one month. The subject is treated to enhance skeletal muscle mass prior to and following surgery
to uitimately reduce the level of skeletal muscle atrophy due to muscle disuse during post-surgery
recovery. Specifically, once each week for a period of 1 month prior to surgery and for 2 mnths
post-surgery, 18 ml of an aqueous sotution of pH 6.0 comprising an activating antibody of the
CRF,R receptor, is administered to the subject via intravenous injection. The solution comprises

the following:

Component Concentration (mg/ml
CRF,R activating antibody 20
L-histidine HCI 0.47
L-histidine 03

a, a-trehalose dihydrate 20
Polysorbate 20 0.1
Bacteriostatic Sterile water gsto 1 mL

At the end of the treatment period, the subject exhibits measurable preservation of muscle
mass, Strength and mobility of the arms and legs as compared to the subject’s expected status
without antibody therapy.

Example 12.  Prophylactic treatment of skeletal muscle atrophy using a human antibody that is
an agonist of the CRF;R receptor.
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A human female subject weighing 45 kg undergoes a casting procedure 10 treat a simple
fracturc of the humerus after a fall. The subject is treated to prevent atrophy of the skeletal muscle
of the affected arm and shoulder due to disuse and Jimited use during fracture healing. Specifically,
once each weck starting on the day of casting, 13 ml of pH 6.0 comprising the anti-hCRF;R

receptor is administered to the subject via intravenous injection. The solution comprises the

following:
Component Concentration (mg/ml)
CRFR activating antibody 20
L-histidinc HCI 0.47
L-histidine 03
a, a-rchalose dihydrate 20
Polysorbate 20 0.1
Bacteriostatic Sterile water gsto 1l mL

At the end of the treatment period, the subject exhibits measurable preservation of muscle
mass, strength and mobility of the affected arm and shoulder and a reduced course of physical
therapy as compared to the subject’s expected status and follow-up treatment without antbody

therapy.

Example 13. Prophylactic treatment of skeletal muscle atrophy using urocortin-I1

A human female subject weighing 60 kg is admitied to the hospital in a comatose state.
The subject is treated by this method to prevent atrophy of the skeletal muscle of the cotire body
due to disuse in the comatose statc. Specifically, once each day while in the coma, the subject is
administered, via slow intravenous infusion, approximately 500 ml of an aqueous solution that is

prepared by addition of 5 ml of the following stock solution to 500 ml of sterile saline:

Component Concentration (mg/ml)
Urocortin-I1 12
Sodium phosphate buffer, pH 7.4 140

As a result of treatment, the subject exhibits measurable preservation of skeletal muscle mass and
function, and reduced physical therapy needs during the coma and after regaining consciousness, as
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compared to the subject’s status without drug therapy.

Examplc 14. Therapeutic treatment of a patient with Duchenne Muscular dystrophy using CRF

A male subject weighing 40 kg with an existing diagnosis of Duchenne's Muscular
Dystrophy is treated with a compound that exhibits CRF1-R and CRF2-R agonism over a similar
dose range. The subject 1s treated with a sustained-relcase, depot formulation of the compound in
order to improve or retain muscle strength and function over the progression of the disease.

Specifically, once each month the subject is administered, via intramuscular injection, 3 ml of an

aqueous solution of pH 6.0 compnsing the followng:

Component Concentration (mg/ml)
CRH (Corticotropin-Releasing Hormone) 4 '

wh

D, L lacuc and glycolic acid copolymer

As a result of the treatment, the subject experiences cither an unprovement or an atichuation of the
decline of muscle strength or muscle function in timed-function evaluations as comparcd to that

exhibited during the natural progression of the disease.

The present invention is not to be limited 1n scope by the specific embodiments descnbed
which are intended solely as illustrations of individual aspects of the inveation, and functionally
equivalent methods and components are within the scope of the mvention These include, but are
not limited to, species of test animal, nature and type of CRFR agonists, sex of the animal, model
of atrophy, method of activating CRFR including genetic methodologies, etc.  Vanous
modifications of the invention, in addition to those shown and described herein will be apparcnt to
those skilled in the art upon reading foregoing description and accompanying figures Such
modifications are intcnded to fall within the scope of the appended claims.
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What is claimed is.
1. A method for identifying candidate contpounds for regulating skeletal muscle mass or function,
comprising:

(2) contacting a test compound with a CRF2R;

(b) determning whether the test compound binds to the CRF: R; and

(c) identifying those test compounds which bind to the CRF;R as candidate compounds

for regulating skeletal muscle mass or function.

2. A method for 1dentifying candidate compounds for regulating skeletal muscle mass or function,
comprising;
(a) contacting a test compound with a cell expressing a functional CRF;R,

(b) determining whether the tcst compound activates the CRF:R; and
(c) identifying those test compounds which activate the CRF,R as candidate compounds

for regulating skeletal muscle mass or function.

3. The method for identifying candidate compounds according to Claim 2, the method further
comprising generating a list of candidate compounds.

4. The method for identifying candidatc compounds according to Claim 2, in which the CRF:R 15
expressed on a eukaryouc cell.

5 The mecthod for 1dentifying candidate compounds according to Claim 4 wherein the CRF;R has
an amino acid sequence that is greater than 80% identical to the sequence of SEQ ID NO: 10.

6. The method for identifying candidate compounds according to Claim 4 wherein the CRF;R has
an amino acid sequence that is greater than 90% identical to the sequence of SEQ ID NO: 10. '

7. The method for identifying candidatc compounds according to Claim 4 wherein the CRF;R has
the amino acid sequence corresponding to the amino acid sequence of SEQ 1D NO:10, SEQ 1D
NO:12, SEQ ID NO:14, SEQ ID NO:18, SEQ ID NO-20, SEQ ID NO:24, SEQ ID NO:26, SEQ
ID NO:32 or SEQ ID NO:38
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8. The method for identifying candidate compounds according to Claim 4, wherem the CRFR 15

from a species selected from the group consisting of human, mouse and rat.

9. The method for identifying candidate compounds according to Claim 8, wherein the CRF:R is

human.

10. The method for identifying candidate compounds according to Claim 4, the cell having a
cettular cAMP level, in which determining whether the test compound activates the CRF;R involves
measuring the cellular cAMP level.

11. The method for identifying candidate compounds according to Claim 10, in which the cell
further comprises a reporter gene operatively associated with a cAMP responsive clement and

measuring the cellular cAMP level involves measuring expression of the reporter gene.

12 The method for identifying candidate compounds according to Claim 11, in which the reporter
gene is alkaline phosphatase, chloramphenicol acetyltransferase, luciferase, glucuronide synthetase,
growth hormone, placental alkaline phosphatase or Green Fluorescent Protein.

13. A method for identifying candidate compounds for regulating skeletal muscle mass or function
comprising, in any order
(2) contacting a test compound with a cell expressing a functional CRF;R, and

determining a level of activahon of CRF;R resulting from the test compound;
(b) contacting a test compound with a ccll expressing a functional CRF IR, and determining

the level of activation of CRF;R resulting from the test compound; followed by
(c) comparmg the level of CRF.R activation and the level of CRF,R activation; and
{d) identifying those tcst compounds that show similar activity toward CRF.R and CRF,R
or show selectivity for CRF,R as candidate compounds for regulating skeletal muscle mass

or function.

14. The method according to claim 13 wherein the candidate compound exhibits a 100-fold or

greater selectivity for CRFzR.
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15. The method according to claim 14 wheren the candidate compound exhibits a 1000-fold or
greater selectivity for CRF;R.

16 The method according to claim 13 wherein the candidate compound exhibits between 1-fold
and 100-fold selectivity for CRF:R.

17. A method for identifying candidate therapeutic compounds from a group of one or more
candidate compounds which have been previously determined to bind to or activate the CRF;R
comprising:
(a) admunistering the candidatc compound to a non-human animal, and
(b) dctermuning whether the candidate compound regulates skelctal muscle mass or
. function in the treated animal.

18 A method for identifying candidate compounds that prolong or augment the agonist-induced

activation of a CRF;R or of a CRF,R signal transduction pathway, comprising, in'any order or
concurrently:
(a) contacting a tcsf compound with a cell which expresses a functional CRE2R,
(b) treating the cell with a CRF,R agonist for a sufficient time and at a sufficient
concentration to cause desensitization of the CRF;R in control celis; followed by
{c) dctermining the level of activation of the CRF;R; and
(d) identifying those test compounds that prolong or angment the activation of a CRF;R
or of a CRF;R signal transduction pathway as candidate compounds for regulating
skeletal muscle mass or function

19. A method for identifying candidate therapeutic compounds from a group of onc or more
candidatc compounds which have been previously detcrmuned to prolong or augment the activation
of a CRF2R or of a CRF,R signal transduction pathway comprising:
a) administering the candidate compound, in conjunction with a CRF;R agonist, to a non-
human animal; and '
b) determining whether the candidate compound regulates skeletal muscle mass or function
in the treated animal.
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20 A method for identifying candidate compounds for increasing CRF;R or CFR expression,
comprising;
(a) contacting a test compound with a cell or cell lysate containing a rcporter gene
operatively associated with a CRF;R regulatory element or a CRF regulatory clement;
(b) detecting expression of the reporter gene , and
(c) identifying those test compounds that mcrease cxpression of the reporter genc as

candidate compounds for regulating skeletal muscle mass or function.

21. A method for increasing skeleta) muscle mass or function in a subject in which such an

increase is desirable, comprising:

(a) identifying a subject in which an increase in muscle mass or function is desirable; and

(b) administering to the subject a safe and effective amount of a CRF;R agonist.

22. A method for treating skeletal muscle atrophy in a subject in need of such treatment,
comprising:

(a) identifying a subject in need of trcatment for skeletal muscle atrophy; and

(b) adnunistering to the subject a safe and effective amount of a compound selected from
the group consisting of a CRF;R agonist, an expression vector encoding a functional CRF-R, an
expression vector encoding a constitutively active CRF,R, an expression vector encoding a CRF

and a compound that increases expression of CRF;R or CRF.

93. A mcthod for treating skeletal muscle atrophy according to claim 22 wherein the compound 1s
a CRF;R agonist.

24. The method for treating skeletal muscle atrophy according to Claim 23, wherein thc CRF:R
agonist is identified by a method for identifying candidate compounds for regulating skeletal muscle
mass or function, comprising:
(2) contacting a test compound with a CRF2R,
{b) detcrmining whether the test compound activates the CRF3R, and
(c) identifying those test compounds that activate the CRF,R as candidate compounds for
regulating skeletal muscle mass or function.
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25. The method for treating skeletal muscle atrophy according to Claim 23, wheremn the CRF,R

agonist 1s a chimeric or human antibody.

26. The method according to claiin 25 wherem the CRF,R agonist is selective for CRF;R over
CRFR.

27. The method according to claum 26 wherein the CRF:R agonist cxhibits selectivity for CRF:R
greater that or equal to 100-fold.

28. The method according to claim 23 wherein the subject has muscular dystrophy and the CRF,R
agonist cxhibits between 1-fold and 100-fold selectivity for CRF;R.

29. The method for treating skeletal muscle atrophy according to Clamm 23, further comprising;:
administering to the subject a safe and effective amount of a compound that prolongs or augments
the activation of CRF;R or the activation of a CRF;R signal transduction pathway.’

30. A purified antibody specific for a CRF;R, wheremn the antibody i1s a chimeric or human
antibody.

31. The antibody of Claim 30, wherein the antibody is an agonist of a CRF:R_
32. The antibody of Claim 31, wherein the antibody is 2 human antibody.

33. A phammaceutical composition, comprising:
(a) a safe and cffective amount of a CRF,R agomist; and
(b) a pharmaceutically-acceptable carrier.

34. The pharmaceutical composition according to Claim 33 wherein the CRF;R agonist 15 a
chimeric or human antibody specific for a CRF;R.

35. The pharmaceutical composition according to Claim 33 wherein the CRF:R agonist 1s

urocortin I1.

57

D&



WO 02/069908

FIG. 1 |

ARMMMIPN #
R\
e A MMM ¢
0 A LMIY

: T//%//// B

555555
& = = = = S
000000



/S5

mm *TV////////////-C .

=0
c C
oo
o T
N

44444
S 3 S 5 2
00000



Muscle Mass (g + SEM)

0.05

0.04

0.03

0.02

0.01

0.00

O b

control leg
7777 denervated leg

.

i

<

806690/20 OM

/g

9LELO/TOSN/LOL

-
N
e




7

_Wlu WO 02/069908 PCT/US02/07476
4/16

—_—

control leg
7/ denervated leg

FIG. 3B

0.05 ~
0.04
0.03 |
0.02 -
0.01 o
0.00

(W3S + B) ssew sjosniy



&&&&&&&&&

[Tel
o

o

i

SN\
o2 *T%//////////////Ac |

44444

S S Q 3 8

FIG. 4A



ol

N ///////////

I

................................................................

555555
< T 8 8 5 8

Fig. 48



S D

...........
44444
S S S ) S
ooooo



44444
00000



T

.................................

44444

o S = S 8



...........
w < « o b Q
000000

f//////// <

FIG. 7A



ﬁﬁﬁﬁﬁﬁﬁﬁ

______

#T/////////// .
S O\
N4

FIG. 7B ,



ntrol leg

[ co

/72 denervated leg

RO

AN\

(N3S F 6) ssep atosnpy

FIG.7C

<9



&%

T

//////////C

A\

A\

FIG. 7D :



169

¢ AW
PR

—l L L L D L L

% T%é-
. _%_ N\
NIy

..................................

T - T
o o ~— ()
o o o (e

(W3s + D) ssew ajosniy



' T T r —
= © © T T T
o o o g & 3
< o 3 = S 8

000000

*////////////////
| /////////

FIG. 9A



I3

.................

Al

00000
Q o [=]

DO &

FIG. 9B



WO 02/069908

SEQUENCE LISTING

<110> The Procter & Gamble Cémpany

<120>
Function Using Corticotropin Releasing Factor Receptors

<1l30>

<160>

<170>

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

<220>
«221>
<222>

<400>

ggggaaacgg cggccagact

cgggcegegg ggccgggaag

gceeggeecge ccacccogtyg

tccgtaggac ccegggeattc

cac
His

cce
Pro
20

gce

Ala

ggc
Gly

tgc
Cys

tac
Tyr

ceg
Pro

gtc
Val

agc
Ser

acc
Thr

cct
Pro

cgg
Acg

P&G Case No,

44

B44B/VE

PatentIn version 3.0

1
2536
DNA

homo sapiens

chs

(227)..(1474)

1

cag
Gln

tct
Ser

adac
Asn

tgc
Cys

gee
Ala
70

gag
Glu

ctc
Leu

gcc
Ala

atc
Ile

tag
Trp
55

ok = A
Phe

tgc
Cys

cgt
Arg

tcc
Ser

tca
Ser
40

cce
Pro

ttc
Phe

ctg
Leu

ctc gtc
Leu Val
10

cte cag
Leu Gln
25

gga.ctyg
Gly Leu

cgc agce
Arg Serx

tat ggt
Tyr Gly

gcc aat
Ala Asn
30

aag
Lys

gac
Asp

cag
Gln

cct
Pro

gtc
Val
15

gge
Gly

gecc
Ala

cag
Gln

tge
Cys

gcg
Ala
60

ols {
Arg

agc
Ser

ctt
leu

cac
His

aac
Asn
45

999
Gly

tac
Tyr

tgg
Tep

tccccgggaa gyggcgageg
cgccgagecqg ggcatetect
ccgcocgagc ccgeagecege

aggacggtag ccgagcgage

cte
Leu

tge
Cys
30

gca

Ala

cag
Gln

aat
Asn

gce
Ala

agagccgggc
caccaggcag

cecgeeggtee

ccgagg atg

ctt
Leu
15

aag
Glu

tce
Ser

cta
Leu

acc
Thr

gcc
Ala
95

PCT/US02/07476

cgggccggge
cgaccgagga
ctctgggatg

gga ggg

Met Gly Gly

1

ctg ggg
Leu Gly

agc ctg
Ser Leu

gtg gac
Val Asp

gtg gtt
vVal val
65

aca aac
Thr Asn
80

cgc gtg
Arg Val

ctg
Leu

tce
Ser

cte
Leu
50

cgg
Arg

aat
Asn

aat
Asn

aac
Asn

ctg
Leu
35

att
Ile

ccc
Pro

ggc
Gly

tac
Tyr
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120

180

235

283

321

379

427

475

523
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tcc
Ser
100

tac
Tyr

gty
vVal

cgg
Arg

ctg
Leu

gtc
vVal
180

aac

Asn

tac
Tyr

aaa
Lys

gtg
val

ttt
Phe
260

atg
Met

cgce
Arg

cag
Gln

ggc

gaq
Glu

cat
His

gce
Ala

tgc

Cys.

cgc
Arg
165

cac
His

tac
Tyr

ctg
Leu

tag
Trp

gce
Ala
245

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr

atc

tgc
Cys

gtc
val

ctc
Leu

ctg
Leu
150

aac
Asn

cag
Gln

ttc
Phe

cac
His

atg
Met
230

tgg
Trp

aaa
Lys

ctyg
Leu

cte
Leu

agg
Arg
310

acc

cag
Gln

gca
Ala

ctg
Leu
135

cga
Arg

gec
Ala

agc
Ser

cat
His

aca
Thr
215

ttc
Phe

gcc
Ala

agg
Arg

gtc
Val

atg
Met
295

aag
Lys

tac

gag
Glu

gtc
Vval
120

gtg
val

aac
Asn

acc
Thr

aac
Asn

gtg
Val
200

gcc

Ala

atc
Ile

att
Ile

cct
Pro

ctg
Leu
280

acc
Thr

gct
Ala

atg

atc
Ile
105

atc
Ile

gcc
Ala

atc
Ile

tgg
Trp

gtg
Val
185

acc

Thr

atc
Ile

tgc
Cys

999
Gly

gg99
Gly
265

ctg
Leu

aag
Lys

gtg
val

ctg

ctec
Leu

atc
Ile

ttt
Phe

atc
Ile

ttc
Fhe
170

ggc
Gly

aac
Asn

gtg
Val

att
Ile

aag
Lys
250

gtg
Val

atc
Ile

ctc
Leu

aaa
Lys

ttc

aat
Asn

aac
Asn

gtc
Val

cac
His
155

gtg
val

t9g
Trp

ttc
Phe

cte
Leu

ggc
Gly
235

ctyg

Leu

tac
Tyr

aat
Asn

cgg

gcc
Ala
315

ttc

gag
Glu

tac
Tyr

ctc
Leu
140

tgg
Trp

gtc
Val

tgc
Cys

ttc
Phe

ace
Thr
220

tgg
Trp

tac
Tyr

acc
Thr

ttc
Phe

gca
Ala
300

act
Thr

gte

gag
Glu

ctg
Leu
125

£ttt
Phe

aac
Asn

cag
Gln

agd
Arg

tgg
Trp
205

tac

Tyr

ggt
Gly

tac
Tyr

gac
Asp

atc
Ile
285

tee
Ser

ctg
Leu

aat

aaa
Lys
110

ggc
Gly

ctg
Leu

ctc
Leu

cta
Leu

ttyg
Leu
190

atg
Met

tcc
Ser

gtg
val

gac
Asp

tac
Tyr
270

ttec
Phe

acc
Thr

gtg
Val

ccC

aaa
Lys

cac
His

g9
Arg

atc
Ile

acc
Thr
175

gtg
Val

tte
Phe

act
Thr

cce
Pro

aat
Asn
255

atc
Ile

ctt
Leu

acg
Thr

ctyg
Leu

999

agc
Ser

tgt
Cys

ctc
Leu

tcc
Ser
160

atg
Met

aca
Thr

ggc
Gly

gac
Asp

tte
Phe
240

gag
Glu

tac
Tyr

ttc
Phe

tct
Ser

ctg
Leu
320

gag

aag
Lys

atc
Ile

agg
Arg
145

gcce

Ala

agc
Ser

gce
Ala

gag
Glu
cgg
225

ccc

Pro

aaqg
Lys

cag
Gln

aac
Asn

gag
Glu
305

cCccC
Pro

gat

PCT/USO2/07476
gtg cac 571
Val His

115
tcc ctg 619
Ser Leu
130
agc atc 667
Ser Ile
ttc atc 715
Phe Ile
ccc gag 763
Pro Glu
gcc tac 811
Ala Tyr

185
ggc tgc 859
Gly Cys
210
ctg cge 207
Leu Arg
atc att 855
Ile Ile
tgc tgg 1003
Cys Trp
gge ccc 1051
Gly Pro

275
atc gtc 1099
Ile Vval
290
acc att 1147
Thr Ile
ctc ctg 1195
Leu Leu
gag gtc 1243

s
%%
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Ile
325

Gly Thr

tcc cgg
Ser Arg
340

gtc
val

tte
Phe

Lttt
Phe

ggc
Gly

atc
Ile

tct gcc
Ser Ala

cgt gcec
Arg Ala

cga
Arg
390

£ttt
Phe

gtc agc
Val Ser
405

catggagcag
ctgcctgtgg
acagcctggy
agtcacctac
gagaagggac
ccctccaagg.
cccteggcaa
gcctctgact
aaccaagggc
cggccacagc
gccaccagca
ggccagctte
tgtgagaaga
cagtcccagc
gctaagcaag
actccaggtyg

agccagggca

Tyr

gtec
val

gtg
Val

€gg
Arg
375

gtg
val

cac
His

Met

tte
Phe

tct
Ser
360

aag

Lys

gcc
Ala

agc
Ser

Leu

ate
Ile
345

gtg
Val

atc
Ile

Phe
330

tac

Tyr

ttc
Phe

tgg
Trp

gce
Ala

aag
Lys

Phe

ttc
Fhe

tac
Tyr

cac
His

atg
Met
395

cag
Gln

Val Asn

tce
Ser

aac
Asn

ttc
Phe
365

tgt
Cys

cgg tgg
Arg Trp
380

atc
Ile

tcc
Ser

tec aca
Ser Thr

Pro

tte
Phe
350

cte

Leu

cag
Gln

cce
Pro

gca
Ala

cccccaaaga
aggtgacctyg
ggggccgcete
aggactgggc
atgggaatga
ctgtcttctc
cegtgygggag
caccacgatg
cctcactcag
actagagtca
atgccectgcec
cccteactta
tgggggctgy
ctctggyggea
ccaggagaag
tggaccggcc

gggctttggg

410
gctgtggetg
ttaggtctca
teccecectgea
cgggcccagy
attgaaatgg
ccagagcaca
gccatttgcect
acgcectctgg
gaaccctgga
ccceccccagg
ttgctgectt
accaccccat
agggggcaga
gagcttgtag
acccctgecc
gcagccccca

gggcactaga

gggggatgac
tgcccactce
gcegtgeagg
gecctctgget
ggcgctggac
agaaggccag
gecetggggc
acctcggtga
gacagaagtc
cctccagaac
caccetgaac
accagtcacc
gtggcctgtyg
ccctggatgg
aagtggctct
ctgacctgcec
agatgagggt

3

PCT/US02/07476

Gly Glu Asp Glu Val
335
ctg gaa tec tte cag 1291
Leu Glu Ser Phe Gln

355
aat agt gag gtec cgt 1339
Asn Ser Glu Val Arg

370
gac aag cac teg atc 1387
Asp Lys His Ser Ile
385
acc tcc cca acc cgt 1435
Thr Ser Pro Thr Arg
400

gtc tga gctggcaggt 1484
Val
415
ggccaggctc cctgaccacc 1544
cccaggagca gctggcactg 1604
actctagctc atgagtggaa 1664
tcectgeccca atectecctg 1724
acctacagca gcacgcatgt 1784
cccactggyge cctggggcetg 1844
atcatgggca actcgtgaca 19804
tgccttcega caccactggg 1964
aggtgtcatec atcagacttg 2024
cttactggca ctgtggcact 2084
atttagtacc ctgcaggeca 2144
tecetgectect ttteoctettt 2204
agcaagagcce aggggtgtcce 2264
cctctgggge aggaccacta 2324
tgggacaacg tgctgcttac 2384
catgtccaga gggactggac 2444
gtcggetgtg aggcgyggtgg 2504
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ctggtataaa taatatttat cttttcaacc ag 2536
<210> 2

<211> 415

<212> PRT

<213> homo saplens

<400> 2

Met Gly Gly His Pro Gln Leu Arg Leu Val Lys Ala Leu Leu Leu Leu
1 5 10 15

Gly Leu Asn Pro Val Ser Ala Ser Leu Gln Asp Gln His Cys Glu Ser
20 25 ‘ 30

Leu Ser Leu Ala Ser Asn Ile Ser Gly lLeu Gln Cys Asn Ala Ser Val
35 40 45

Asp Leu'Ile Gly Thr Cys Trp Pro Arg Ser Pro Ala Gly Gln Leu Val
50 55 60

Val Arg Pro Cys Pro Ala Phe Phe Tyr Gly Val Arg Tyr Asn Thr Thr
65 70 75 80

Asn Asn Gly Tyr Arg Glu Cys Leu Ala Asn Gly Ser Trp Ala Ala Arg
85 90 95

Val Asn Tyr Ser Glu Cys Gln Glu Ile Leu Asn Glu Glu Lys Lys Ser
160 : 105 110

Lys Val His Tyr His Val Ala Val Ile Ile Asn Tyr Leu Gly His Cys
115 120 125

Tle Ser Leu Val Ala Leu Leu Val Ala Phe Val Leu Fhe Leu Arg Leu
130 135 140

Arg Ser Ile Arg Cys Leu Arg Asn Ile Ile His Trp Asn leu Ile Ser
145 150 155 160

Ala Phe Ile Leu Arg Asn Ala Thr Trp Phe Val Val Gln Leu Thr Met
165 170 175

Ser Pro Glu Val His Gln Ser Asn Val Gly Trp Cys Arg Leu Val Thr
180 185 190
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Ala Ala

Glu Gly
210

Arg Leu
225

Pro Ile

Lys Cys

Gin Gly

Asn Ile
200

Glu Thr
305

Pro Leu

Asp Glu

Ser Phe

Glu Val
370

His Ser
385

Pro Thr

Tyr

195

Cys

Arg

Ile

Trp

Fro

275

Val

Ile

Leu

val

Gln

355

Arg

Ile

Arg

Asn

Tyt

Lys

Val

Phe

260

Met

Arg

Gln

Gly

Ser

340

Gly

Ser

Arqg

Val

Tyr

Leu

Trp

Ala

245

Gly

Ile

Ile

Tyr

Ile

325

Arg

Phe

Phe

His

Met

230

Trp

Lys

Leu

Leu

Arg

310

Thr

Val

Phe

Ile

Ala Arg

Ser
405

3590

Phe

His

Thr

215

Phe

Ala

Arg

Val

Met

295

Lys

Tyr

Val

Vval

Arg

375

val

His

Val

200

Ala

Ile

Ile

Pro

Leu

280

Thr

Ala

Met

Fhe

Ser

360

Lys

Ala

Ser

Thr

Ile

Cys

Gly

Gly

265

Leu

Lys

Val

Leu

Ile

345

Val

Arg

Arg

Ile

Asn

Val

Ile

Lys

250

val

1le

Leu

Lys

Phe

330

Tyr

Phe

Trp

Ala

Lys
410

Phe

Leu

Gly

235

Leu

Tyr

Asn

Arg

Ala

315

Phe

Phe

Tyr

His

Met

395

Gln

Phe

Thr

220

Trp

Tyr

Thr

Phe

Ala

300

Thr

val

Asnh

Cys

Arg
380

Sef

Ser

Trp

205

Tyr

Gly

Tyr

Asp

Ile

285

Ser

Leu

Asn

Ser

Phe

365

Trp

Ile

Thr

Met
Ser
Val
Asp
Tyr
270
Phe
Thr
Val
Pro
FPhe
350
Leu
Gln

Pro

Ala

PCT/US02/07476

Phe

Thr

Pro

Asn

255

Ile

Leu

Thr

Leu

Gly

335

Leu

Asn

Asp

Thr

Val
415

Gly

Asp

Phe

240

Glu

Tyr

Phe

Ser

Leu

320

Glu

Glu

Ser

Lys

Ser
400

yers
7
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<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

ccc catt caggacggta gccgagcgag cccgagg atg gga ggg cac ccg cag
798 5 Met Gly Gly His Pro Gln

ctce
Leu

gecc
Ala

atc
Ile

tgg
Trp
55

ttt
Phe

tgc
Cys

cag
Gln

gca
Ala

ctg
Leu
135

cga

gce
Ala

cgt
Arg

tce
Ser

tca

Ser
40

cce
Pro

ttc
Phe

ctyg
Leu

gag
Glu

gtc
Val
120

gtg
val

aac
Asn

acc
Thr

3
1285
DNA

Homo sapiens

CDs

(38)..(1285)

3

ctc
Leu

ctc
‘Leu
25

gga
Gly

cgc
Arg

tat
Tyr

gcc
Ala

atc
Ile
105

atc
Ile

gce
Ala

atc
Ile

tgg
Trp

gtec
Val
10

cag
Gln

ctg
Leu

agc
Ser

ggt
Gly

aat
Asn
90

cte
Leu

atc
Ile

tte
Phe

atc
Tle

tte
Phe
170

aag
Lys

gac
Asp

cag
Gln

cct
Pro

gtc
val
15

ggc
Gly

aat
Asn

aac
Asn

gtc
Val

cac
His
155

gtg
Val

gce
Ala

cag
Gln

tgc
Cys

. gcg

Ala
60

cgc
Arg

.agc

Ser

gag
Glu

tac
Tyr

ctc
Leu
140

tgg
Trp

gtc
Val

ctt
Leu

cac
His

aac
Asn
45

999
Gly

tac
Tyr

tgg
Trp

gag
Glu

ctg
Leu
125

tct
Phe

aac
Asn

cag
Gln

ctc
Leu

tgc
Cys
30

gca
Ala

cag
Gln

aat
Asn

gcec
Ala

aaa
Lys
110

ggc
Gly

ctg
Leu

ctc
Leu

cta
Leu

ctt
Leu
15

gag
Glu

tcc

Ser

cta
Leu

acc
Thr

gcc
Ala
95

aaa
Lys

cac
His

€gg
Arg

atc
Ile

ace
Thr
175

ctg
Leu

agc
Ser

gtg
Vval

gtg
val

aca
Thr
80

cgc
Arg

agc
Ser

tgt
Cys

ctc
Leu

tecc
Ser
160

atg
Met

1

999
Gly

ctg
Leu

gac
Asp

gtt
val
65

aac
Asn

gtg
val

aag
Lys

atc
Ile

agg
Arg
145

gecc
Ala

agc
Ser

ctg
Leu

tce
Ser

ctc
Leu
S0

cgg
Arg

aat
Asn

aat
Asn

gtg
Val

tcc
Ser
130

agc
Ser

ttc
Phe

cece
Pro

aac
Asn

ctyg
Leu
35

att
Ile

ccc
Pro

ggc
Gly

tac
Tyr

cac
His
115

ctg
Leu

atc
Ile

atc
Ile

gag
Glu

cce
Pro
20

gce
Ala

ggc
Gly

tge
Cys

tac
Tyr

tcec
Ser
100

tac
Tyr

gtg
val

cgg
Arg

ctg
Leu

gtc
Val
180

PCT/US02/07476

5

gtc
Val

agc
Ser

acc
Thr

cct
Pro

cat
His

gcc
Ala

tgc
Cys

cgc
Arg
165

cac
His

tct
Ser

aac
Asn

tgc
Cys

gcc
Ala
70

gag
Glu

tgc
Cys

gtc
val

cte
Leu

ctg
Leu
150

aac
Asn

cag
Gln

55

103

151

199

247

295

343

391

438

487

535

583
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agc
Ser

cat
His

aca
Thr
215

tte
Phe

gcc
Ala

agg
Arg

gtc
val

atg
Met
295

aag
Lys

tac
Tyr

gte
val

gtg
Val

cgg
Arg
375

gtg
val

aac
Asn

gtg
Val
200

gcc
Ala

atc
1le

att
Ile

cct
Pro

ctg
Leu
280

acc
Thr

gct
Ala

atg
Met

tte
Phe

tct
Ser
360

aag

Lys

gcc
Ala

gtg
Val
185

ace
Thr

atc
Ile

tge
Cys

999
Gly

999
Gly
265

ctg
Leu

aag
Lys

gtg
Val

ctg
Leu

atc
Ile
345

gty
Vval

agg
Arg

cgt
Arg

ggc
Gly

aac
Asn

gtg
Val

att
Ile

aag
Lys
250

gtg
val

atc
Ile

ctc
Leu

aaa
Lys

tte
Phe
330

tac

Tyr

ttc
Phe

tgg
Trp

gec
Ala

tgg
Trp

ttec
Phe

ctc
Leu

ggce
Gly
235

ctg
Leu

tac
Tyr

aat
Asn

cgg
Arg

gce
Ala
315

ttc
Phe

tte
Phe

tac
Tyr

cac
His

atg
Met
395

tgc
Cys

tte
Phe

acc
Thr
220

tgg
Trp

tac
Tyr

ace
Thr

ttc
Phe

gca
Ala
300

act
Thr

gte
val

aac
Asn

tgt
Cys

cag
Arg
380

tce
Ser

agg
Arxg

tgg
Trp
205

tac
Tyr

ggt
Gly

tac
Tyr

gac
Asp

atc
Ile
285

tce
Ser

ctg
Leu

aat
Asn

tec
Ser

ttc
Phe
365

tag
Trp

atc
Ile

ttg
Leu
190

atg
Met

tcc
Ser

gtg
Val

gac
Asp

tac
Tyr
270

ttc
Phe

acc
Thr

gtg
Val

cece
Pro

tte
Phe
350

cte
Leu

cag
Gln

ccc
Pro

gtg
Val

ttc
Phe

act
Thr

cecce
Pro

aat
Asn
255

atc
Ile

ctt
Leu

acg
Thr

ctg
Leu

ggg
Gly
335

ctg
Leu

aat
Asn

gac
Asp

acc
Thr

aca
Thr

ggc
Gly

gac
Asp

ttc
Phe
240

gag
Glu

tac
Tyr

ttc
Phe

tect
Ser

ctg
Leu
320

gag
Glu

gaa
Glu

agt
Ser

aag
Lys

tce
Ser
400

gecc
Ala

gag
Glu

cgg
Arg
225

cCccC
Pro

aag
Lys

cag
Gln

aac
Asn

gag
Glu
305

cce
Pro

gat
Asp

tcc
Ser

gag
Glu

cac
His
383

cca
Preo

gce
Ala

ggc
Gly
210

ctg
Leu

atc
Ile

tgc
Cys

ggc
Gly

atc
Ile
290

acc
Thr

ctc
Leu

gag
Glu

ttc
Phe

gtc
Val
370

tcg
Ser

acec
Thr

tac
Tyr
185

tgc
cys

cge
Arg

att
Ile

tgg
Trp

cece
Pro
2715

gtc
Val

att
Ile

ctg
Leu

gtc
Val

cag
Gln
355

cgt

atc
Ile

cgt
Arg

aac
Asn

tac
Tyx

aaa
Lys

gtg
Val

ttt
Phe
260

atg
Met

cge
Arg

cag
Gln

ggc
Gly

tcc
Ser
340

ggc
Gly

tct
Ser

cgt
Arg

gtc
Val

PCT/US02/07476
tac ttec 631
Tyr Phe
ctg cac 679
Leu His
tgg atg 727
Trp Met

230
gcc tgg 775
Ala Trp
245
ggc aaa 823
Gly Lys
atc ctg 871
Ile Leu
atc ctc 919
Ile Leu
tac agg 967
Tyr Arg

310
atc acc 1015
Ile Thr
32%
cgg gtc 1063
Arg Val
ttc ttt 1111
Phe Phe
gce ate 1159
Ala Ile
gcc cga 1207
Ala Arg

390
agc ttt 1255
Ser Phe
405
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cac agc atce
His Ser Ile

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

<400>

Met Gly Gly

1

Gly

Leu

Val

65

Asn

Val

Lys

Ile

145

Ala

Ser

Leu

Ser

Leu
50

Arg

Asn

Asn

Val

Ser

130

Ser

Phe

Pro

4
415
PRT
Homo

4

Asn

Leu

35

Ile

Pro

Gly

Tyr

His

115

Leu

Ile

Ile

Glu

aag cag tcc aca gca gtc tga
Ser Thr Ala val

Lys
410

Gln

sapiens

His

Pro

20

Ala

Gly

Cys

Tyr

Ser

100

Tyr

Val

Arg

Leu

Val

Pro

Val

Ser

Thr

Pro

Arg

a5

Glu

His

Ala

Cys

Arg

165

His

Gln

Ser

Asn

Cys

Ala

70

Glu

Cys

val

Leu

Leu

150

Asn

Gln

Leu Arg

Ala Ser

Ile Ser
40

Trp Pro
55

Phe Phe

Cys Leu

Gln Glu

Ala val

120

Leu Val

135

Arg Asn

Ala Thr

Ser Asn

415

Leu Val
10

Leu Gln
25

Gly Leu

Arg Ser

Tyr Gly

Ala Asn

90

Ile Leu
105

Ile Ile

Ala Phe

Ile Ile

Trp Phe

170

vVal Gly

Lys

Asp

Gln

Pro

Val

75

Gly

Asn

Asn

Val

His

155

Val

Trp

Ala
Gln
Cys
Ala
60

Arg
Ser
Glu
Tyr
Leu
140
Trp

Val

Cys

Leu

His

Asn

45

Gly

Tyr

Trp

Glu

Leau

125

FPhe

Asn

Gln

Leu

Cys

30

Ala

Gln

Asn

Ala

Lys

110

Gly

Leu

Leu

Leu

Leu

PCT/US02/07476

Leau

15

Glu

Ser

Leu

Thr

Ala

95

Lys

His

Arg

Ile

Thr

175

Val

Leu

Ser

Val

val

Thr

80

Arg

Ser

Cys

Leu

Ser

160

Met

Thr

1285
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Ala

Glu

Arg

225

Pro

Lys

Gln

Asn

Glu

305

Pro

Ser

Glu

His

385

Pro

Ala

Gly

210

Leu

Ile

Cys

Gly

Ile

290

Thr

Leu

Glu

Phe

Val

370

Ser

Thr

Tyr

185

Cys

Arg

Ile

Trp

Pro

275

Val

Ile

Leu

vVal

Gln

355

Arg

Ile

Arg

180

Asn

Tyr

Lys

Val

Phe

260

Met

Arg

Gln

Gly

Ser

340

Gly

Ser

Arg

Val

Tyr

Leu

Trp

Ala

245

Gly

Ile

Ile

Tyr

Ile

325

Arg

Phe

Ala

Ala

Ser
405

Phe

His

Met

230

Trp

Lys

Leu

Leu

Arg

310

Thr

Val

Phe

Ile

Arg

390

Phe

His

Thr

215

Phe

Ala

'Arg

Val

Met

295

Lys

Tyxr

Val

val

Arg

375

val

His

Val

200

Ala

ile

Ile

Pro

Leu

280

Thr

Ala

Met

Phe

Ser

360

Lys

Ala

Ser

185

Thr

Ile

Cys

Gly

Gly

265

Leu

Lys

Val

'Leu

Ile

345

Val

Arg

Arg

Ile

Asn

Val

Ile

Lys

250

Val

Ile

Lys

Phe

330

Tyr

Phe

Trp

Lys
410

Phe

Leu

Gly

235

Leu

Tyr

Asn

Arg

Ala

315

Phe

Fhe

Tyr

His

Met

355

Gln

Phe

Thr
220

Trp

Tyr

Thr

Phe

Ala

300

Thr

Val

Asn

Cys

Arg

380

Ser

Ser

Trp

205

Tyx

Gly

Tyr

Asp

Ile

285

Ser

Leu

Asn

Ser

Phe

365

Trp

Ile

Thr

130

Met

Ser

Val

Asp

Tyr

270

Phe

Thr

vVal

Proe

Phe

350

Leu

Gln

Pro

Ala

PCT/US02/07476

Phe

Thr

Pro

Asn

255

Ile

Leu

Thr

Leu

Gly

335

Leu

Asn

Asp

Thr

val
415

Gly

Asp

Phe

240

Glu

Tyr

Phe

Ser

Leu

320

Glu

Glu

Ser

Lys

Ser
400
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<210> 5
<211> 1146
<212> DNA
<213>

<220>

<221> CDS
<222>

6400> 5

Homo sapiens

{19)..(1146)

agccgagega geccgagg

gcc cte
Ala Leu

cag cac
Gln His

tac cgg
Tyr Arg

tcc gag
Ser Glu
60

tac cat
Tyr His

gtg gcc
Val Ala

cgg tgc
Arg Cys

ctg cgc
Leu Arg
125

gtec cac
Val His
140

aac tac

Asn Tyr

tac ctg

ctc
Leu

tygc
Cys
30

gag
Glu

tgc
Cys

gtc
Val

cte
Leu

ctg
Leu
110

aac
Asn

cag
Gln

ttc
Phe

cac

ctt
Leu
15

gag
Glu

tgc
Cys

cag
Gln

gca
Ala

ctg
Leu
95

cga

gcc
Ala

agc
Ser

cat
His

aca

ctg
Leu

agc
Ser

ctg
Leu

gag
Glu

gtc
Val
80

gtg
Val

aac
Asn

acc
Thr

aac
Asn

gtg
Val
160

gcce

atg
Met

999
Gly

ctg
Leu

gee
Ala

atc
Ile

ate
Ile

gcc
Ala

atc
Ile

tgg
Trp

gtg
val
145

acc
Thr

atc

gga
Gly

cty
Leu

tce
Ser

aat
Asn
50

ctc
Leu

atc
Ile

ttt
Phe

atc
Ile

ttc
Fhe
130

ggc
Gly

aac
Asn

gtg

999
Gly

aac
Asn

ctyg
Leu
35

ggc
Gly

aat
Asn

aac
Asn

gtc
Val

cac
His
115

gtg
val

tgg
Trp

ttc
Phe

ctc

cac ccg
His Pro

ccc gtc
Pro Val
20

gee agce
Ala Ser

age tgg
Ser Trp

gag gag
Glu Glu

tac ctg
Tyr Leu
85

ctc ttt
Leu Phe
100

tgg aac
Trp Asn

gtc cag
Val Gln

tgc agg
Cys Arg

ttc tgg

Phe Trp.

165

acec tac

10

cag
Gln

tct
Ser

aac
Asn

gcc
Ala

ada
Lys
70

ggc
Gly

ctg
Leu

cte
Leu

cta
Leu

ttg
Leu
150

atg
Met

tcc

ctc
Leu

gcc
Ala

atc
Ile

gce
Ala
55

aaa

Lys

cac
His

cgg
Arg

atc
Ile

acc
Thr
135

gtg
Val

ttc
Phe

act

cgt
Arg

tcc
Ser

tca
Ser
40

cgc

Arg

agc
Ser

tgt
Cys

cte
Leu

tcc
Sex
120

atg
Met

aca
Thr

ggc
Gly

gac

ctc
Leu

cte
Leu
25

gac
Asp

gtg
val

aag
Lys

atc
Ile

agg

105

gece
Ala

agc
Ser

gce
Ala

gag
Glu

cgg

PCT/USD2/07476

gtc
Val
10

cag
Gln

aat
Asn

aat
Asn

gty
Val

tee
Ser
90

agc

Ser

tte
Phe

cce
Pro

gcc
Ala

ggc
Gly
170

ctyg

aag
Lys

gac
Asp

ggc
Gly

tac
Tyr

cac
His
75

ctg

Leu

atc
Ile

atec
Ile

gag
Glu

tac
Tyr
155

tgc
Cys

cgc

51

99

147

195

243

291

339

387

435

483

531

579

o
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Tyr

aaa
Lys

gtg
Val

ttt
Phe
220

atg
Met

cgc
Arg

cag
Gln

ggc
Gly

tce
Ser
300

ggc
Gly

tct
Ser

cgt
Arg

gtc
Val

Leu

tgg
Trp

gce
Ala
205

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr

atc
Ile
285

cgg
Arg

ttc
Phe

gee
Ala

gcc
Ala

agc
Ser
365

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

His

atg
Met
190

tgg
Trp

aaa
Lys

ctyg
Leu

ctc
Leu

agg
Arg
2170

acce
Thr

gtc
Val

Lttt
Phe

atc
Ile

cga
Arg
350

tte
Phe

375
PRT
Homo

Thr
175

Ala

Ile

Val

ttc ate tgc att

Phe

gcc
Ala

agg
Arg

gtc
val

atg
Met
255

aag
Lys

tac
Tyr

gtce
Val

gtg
val

cgg
Arg
335

gtg
Val

cac
His

Ile

att
Ile

cct
Pro

ctg
Leu
240

acc
Thr

gct
Ala

atg
Met

ttc
FPhe

tct
Ser
320

aag

Lys

gcc
Ala

agc
Ser

sapiens

Cys

agqg
Gly

ga9
Gly

225

ctg
Leu

aag
Lys

gtg
Val

ctg
Leu

atc
Ile
305

gtg
Val

agg
Arg

cyt

atc
Ile

Ile

aag
Lys
210

gtg
Val

atc
Ile

cte
Leu

aaa
Lys

ttc
Phe
290

tac
Tyr

tte
Phe

tgg
Trp

gcc
Ala

aaqg
Lys
370

Leu

ggc
Gly
195

ctg
Leu

tac
Tyr

aat
Asn

cgq
Arg

gce
Ala
275

ttc
Phe

tte
Phe

tac
Tyr

cac
His

atg
Met
355

cag
Gln

Thr
180

tgg
Trp

tac
Tyr

acc
Thr

ttc
Phe

gca
Ala
260

act
Thr

gtc
Val

aac
Asn

tgt
Cys

¢gg9
Arg
340

tcec
Ser

tcc
Ser

Tyr

ggt
Gly

tac
Tyr

gac

ate
Ile
245

tcc

Ser

ctg
Leu

aat
Asn

tcc
Ser

tre
Phe
325

tgg
Trp

atc
Ile

aca_
Thr

11

Ser

gtg
Val

gac

tac
Tyr
230

ttc
Phe

acc
Thr

gtg
Val

ccc
Pro

ttc
Phe
310

cte
Leu

cag
Gln

ccce
Pro

gca
Ala

Thr

ccc
Pro

aat
Asn
215

atc
Ile

ctt
Leu

acqg
Thr

ctg
Leu

999
Gly
295

ctyg
Leu

aat
Asn

gac
Asp

acc
Thr

gtc
val
375

Asp

ttec
Phe
200

gag
Glu

tac
Tyr

ttc
Phe

tet
Ser

ctg
Leu
280

gag
Glu

gaa
Glu

agt

Ser

aag
Lys

tce
Ser
360

tga

Arg
185

cecce
Pro

aag
Lys

cag
Gln

aac
Asn

gag
Glu
265

cce
Pro

gat
Asp

tcec
Ser

gag
Glu

cac
His
345

cca
Pro

PCT/US02/07476
Leu Arg
atc att 627
Ile Ile
tgc tgg 675
Cys Trp
ggc ccc 723
Gly Pro
235
atc gtc 771
Ile val
250
acc att g19
Thr Ile
ctc ctg 867
Leu Leu
gag gtc 915
Glu Val
ttc cag 963
Phe Gln
315
gtc cgt 1011
Val Arg
330
tcg atc 10558
Ser Ile
acc cgt 1107
Thr Arg
1146
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<400>

6

Met Gly Gly

1

Gly

Leu

Ala

Ile

65

Ile

Ala

Ile

Trp

Val

145

Thr

Ile

Cys

Gly

Leu

Ser

Asn

50

Leu

Ile

Phe

Ile

Phe

130

Gly

Asn

Val

Ile

Lys
210

Asn

Leu
35

Gly

Asn

Asn

Val

His

115

Val

Trp

Phe

Leu

Gly

195

Leu

His

Pro

20

Ala

Ser

Glu

Tyr

Leu

100

Trp

Val

Cys

Phe

Thr

180

Trp

Tyr

FPro Gln

Val Ser

Ser Asn

Trp Ala

Glu Lys

70

Leu Gly
85

FPhe Leu

Asn Leu

Gln Leu

Arg Leu
150

Trp Met
165

Tyx Ser

Gly Val

Tyr Asp

Leu

Ala

Ile

Ala

55

Lys

His

Arg

Ile

Thr

135

val

Phe

Thr

Pro

Asn
215

Arg

Ser

Ser

40

Axg

Ser

Cys

Leu

Ser

120

Met

Thr

Gly

Asp

Phe

200

Glu

Leu

Leu
25

Asp

val

Lys

Ile

Arg

105

Ala

Ser

Ala

Glu

Arg
185

Pro

Lys

Val

10

Gln

Asn

Asn

Val

Ser

90

Ser

FPhe

Pro-

Ala

Gly

170

Leu

Ile

Cys

12

Lys

Asp

Gly

Tyr

His

75

Ile

Ile

Glu

Tyr

155

Cys

Arg

Ile

Trp

Ala

Gln

Tyr

Ser

60

Tyr

Val

Arg

Leu

Val

140

Asn

Tyr

Lys

Val

Phe
220

Leu

His

Arg

15

Giu

His

Ala

Cys

Arg

125

His

Tyr

Leu

Trp

Ala

205

Gly

Leu

Cys

30

Glu

Cys

val

Leu

Leu

110

Asn

Gln

Phe

His

Met

190

Trp

Lys

PCT/USOZ/074T76

Leu

15

Glu

Cys

Gln

Ala

Leu

95

Arg

Ala

Ser

His

Thr

175

Phe

Ala

Arg

Leu

Ser

Glu

Val

80

val

Asn

Thr

Asn

Val

160

Ala

Ile

lle

Pro

0
(&2
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Gly
225

Leu

Lys

Val

Leu

Ile

305

Val

Arg

Ile

Val

Ile

Ley

Lys

Phe

290

Tyr

Phe

Trp

Ala

Lys
370

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

<220>
<221>
<222>

<400>

atg gga gg9
Met Gly Gly His Pro

1

Tyr

Asn

Arg

Ala
275

Phe

Phe

Tyx

His

Met
355

Gln

1206
DNA
Homo

cDs
(1).

7

ggg ctg aac
Gly Leu Asn

Thr Asp Tyr lle

Phe

260

Thr

Val

Asn

Cys

Arg

340

Ser

Ser

Ile
245

Ser

Leu

Asn

Ser

Phe

325

Trp

Ile

Thr

sapiens

. ({1206)

cac

ccyg

5

230

Phe

Thr

Val

Pro

Phe

310

Leu

Gln

Pro

Ala

cag
Gln

ccc gtc tct

Pro

val

Ser

Leu

Thr

Leu

Gly

295

Leu

Asn

Asp

Thr

Val
375

cte
Leu

gce
Ala

Tyr

Phe

Ser

Leu

280

Glu

Glu

Ser

Lys

Ser
360

cgt
Arg

tcc
Ser

Gln Gly

Asn Ile
250

Glu Thr
265

Pro Leu

Asp Glu

Ser Phe

Glu Val
330

His Ser
345

Pro Thr

ctc gtc
Leu Val
10

ctc cag
Leu Gln

13

Pro
235

val

Ile

Leu

val

Gln

315

Arg

Ile

Arg

aag
Lys

gac
Asp

Met

Arg

Gln

Gly

Ser

300

Gly

Ser

Arg

Val

gce

Ala

cag
Gln

Ile

Ile

Tyr

Ile

285

Arg

Phe

Ala

Ala

Ser
365

cte
Leu

cac
His

Leu

Leu

Arg
270

Thr

Val

Phe

Ile

Arg

350

Phe

cte
Leu

tgec
Cys

PCT/US02/07476

Val

Met
255

Lys

Tyr

Val

Val

Arg
335

Val

His

ctt
Leu
15

gag
Glu

Leu
240

Thr

Ala

Met

Phe

Ser

320

Lys

Rla

Ser

ctg
Leu

agc
Ser

48

96



O

WO 02/069908

ctg
Leu

gac
Asp

gtt
val
65

aac
Asn

gtg
Val

aag
Lys

atc
Ile

agg
Arg
145

gce
Ala

agc
Ser

gce
Ala

gag
Glu

cgg
Arg
225

ccc
Pro

tce
Ser

cte
Leu
50

cgg

aat
Asn

aat
Asn

gtg
Val

tce
Ser
130

agc
Ser

ttc
Phe

ccc
Pro

gcc
Ala

ggc
Gly
210

ctg
Leu

atc
Ile

ctg
Leu
35

att
Ile

cce
Bro

ggc
Gly

tac
Tyr

cac
His
115

ctyg

Leu

atc
Ile

atc
Ile

gag
Glu

tac
Tyrx
195

tgc
Cys

cgc

att
Ile

20

gcc
Ala

ggc
Gly

tgc
Cys

tac
Tyr

tcc
Ser
100

tac
Tyr

gtg
val

cgg
Arg

ctg
Leu

gtc
val
180

aac
Asn

tac
Tyr

aaa
Lys

gtg
Val

agc aac
Ser Asn

acc tgc
Thr Cys

cct gcc
Pro Ala
70

cgg gag
Arg Glu

gag tgc
Glu Cys

cat gtc
His Val

gce ctc
Ala Leu

tge ctg
Cys Leu
150

cge aac
Arg Asn
165

cac cag
His Gln

tac ttc
Tyr Phe

ctg cac
Leu His

tgg atg
Tep Met
230

gec tgg
Ala Trp

245

ate
Ile

tgg
Txp

ttt
Phe

tge
Cys

cag
Gln

gca
Ala

ctg
Leu
135

cga
Arg

gecce
Ala

age
Ser

cat
His

aca
Thr
215

ttc
Phe

gce
Ala

tca
Ser
40

cce
Pro

ttc
Phe

ctg
Leu

gag
Glu

gtc
val
120

gtg
Val

aac
Asn

acc
Thr

aac
Asn

gtg
Val
200

gcc
Ala

atc
Ile

atc
Ile

25

gga
Gly

cgc
Arg

tat
Tyr

gcc
Ala

atc
Ile
105

atc
Ile

gcc
Ala

ate
Ile

tgg
Trp

gtg
Val
185

acc
Thr

atc
Ile

tgc
Cys

ag9
Gly

ctg
Leu

age
Ser

ggt
Gly

aat
Asn
g0

cte
Leu

atc
Ile

ttt
Phe

atc
Ile

tte
Phe
170

ggc
Gly

aac
Asn

gtg
Val

att
Ile

aag
Lys
250

14

cag
Gln

cct
Pro

gtc
val
15

ggc
Gly

aat
Asn

aac
Asn

gtc
Val

cac
His
155

gtg
Val

tgg
Trp

ttc
Phe

ctc
Leu

ggc
Gly
235

ctg
Leu

tgc aac
Cys Asn
45

gceg 9499
Ala Gly
60

cgc tac
Arg Tyrx

agc tgg
Ser Trp

gag gag
Glu Glu

tac ctg
Tyr Leu
125

cte ttt
Leu Phe
140

tgg aac
Trp Asn

gtc cag
Val Gln

tgc agg
Cys Arg

ttc tgg
Phe Trp
205

ace tac
Thr Tyr
220

tgg ggt
Trp Gly

tac tac
Tyr Tyr

30

gca
Ala

cag
Gln

aat
Asn

gcc
Ala

aaa
Lys
110

ggc
Gly

ctg
Leu

ctc
Leu

cta
Leu

ttg
Leu
190

atg
Met

tce
Ser

gtg
val

gac
Asp

PCT/US02/07476 /’%g-

tcc
Ser

cta
Leu

acc
Thr

gee
Ala
95

aad
Lys

cac
His

cgg
Arg

atc
Ile

acc
Thr
175

gtg
Val

tte
Phe

act
Thr

ccC
Pro

aat
Asn
255

gtg
Val

gtg
val

aca
Thr
BO

cge
Arg

agc
Ser

tgt
Cys

ctc
Leu

tcc
Ser
160

atg
Met

aca
Thr

ggc
Gly

gac

ttc
Phe
240

gag
Glu

144

192

240

288

336

384

432

480

529

576

624

672

720

768

&
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aag
Lys

cag
Gln

aac
Asn

gag
Glu
305

ccc

Pro

gat
Asp

tec
Ser

gac

acc
Thr
385

gtc
Val

tgc
Cys

ggc
Gly

atc
Ile
290

acc
Thr

ctc
Leu

gag
Glu

ttc
Phe

aag
Lys
370

tce
Ser

tga

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

<400>

4

tgg
Trp

cce
Pro
275

gtc
Val

att
Ile

ctg
Leu

gtc
Val

cag
Gln
355

cac
His

cca

Pro

01

PRT
Homo

8

Met Gly Gly

1

Gly Leu Asn

ttt
Phe
260

atg
Met

cgc
Arg

cag
Gln

ggc
Gly

tcc
Ser
340

gtc
vVal

teqg
Ser

acc
Thr

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr

atc
Ile
325

cgg
Arg

cgt
Arg

atc
Ile

cgt
Arg

sapiens

His Pro Gln Leu Arg Leu Val Ly

5

aaa
Lys

ctg
Leu

cte
Leu

agg
Arg
310

acc
Thr

gtc
val

tct
Ser

cgt
Arg

gtc
Val
390

agd
Arg

gtc
val

atg
Met
295

aag
Lys

tac
Tyr

gtc
val

gcc
Ala

gcc
Ala
375

agc
Ser

cct
Pro

ctyg
Leu
280

ace
Thr

gct
Ala

atg
Met

ttc
Phe

atc
Ile
360

cga
Arg

ttt
Phe

999
Gly
265

ctg
Leu

aag
Lys

gty
Val

ctg
Leu

atc
Ile
345

cgg9
Arg

gtg
val

cac
His

gtg
Val

atc
Ile

ctc
Leu

aaa
Lys

ttc
Phe
330

tac
Tyr

aag
Lys

gec
Ala

agc
Ser

10

tac
Tyr

aat
Asn

cgg
Arg

gec
Ala
315

tte
Phe

ttc
Phe

agg
Arg

cgt
Arg

atc
Ile
395

acc
Thr

tte
Phe

gca
Ala
300

act
Thr

gtc
val

aac
Asn

tgg
Trp

gcc
Ala
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49F
\AD
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atc
Ile

ctg
Leu

ctg
Leu

aat
Asn
190

agc
Ser

gtg
Val

acqg
Thr

ttc
Phe

gcc
Ala
270

dJag
Glu

gtg
Vval

atg
Met

aag
Lys

tac
Tyr
350

gcc
Ala

gtg
Val

cgg
Arg

175

gtc
val

aat
Asn

gtg
Val

gcc
Ala

cte
Leu
255

atc
Ile

cect
Pro

ctc
Leu

aca
Thr

gca
Ala
335

atg
Met

ctt
Leu

gce
Ala
160

aat
Asn

atg
Met

gag
Glu

acc
Thr

att
Ile
240

ttc
Fhe

ggc
Gly

ggc
Gly

ctg
Leu

aag
Lys
320

gtg
Val

cte
Leu

gtc
val
145

gec
Ala

gtg
Val

tgg
Trp

gtc
Val

aac
Asn
225

gtc
val

atc
Ile

aag
Lys

gac
Asp

atc
Ile
305

tta
Leu

aag
Lys

ttc
Phe

gte
Val

ttc
Phe

att
Ile

ttc
Phe

tgg
Trp
210

ttc
Phe

atg
Met

gga
Gly

cte
Leu

ctg
Leu
290

aat
Asn

cge

gce
Ala

ttc
Phe

aac
Asn

ctg
Leu

cac
His

ctg
Leu
185

tgc
Cys

ttc
Phe

acc
Thr

tgg
Trp

tac
Tyr
275

gtg
val

ttc
Phe

gcqg
Ala

ace
Thr

gtc
Val
355

tac
Tyr

ctt
Leu

tgg
Trp
180

ctyg
Leu

cgce
Arg

tgg
Trp

tac
Tyr

tgc
Cys
260

tat
Tyr

gac
Asp

gta
val

tecc
Ser

ctg
Leu
340

aat
Asn

ctg
Leu

ttc
Phe
165

aac
Asn

cag
Glin

tgc
Cys

atg
Met

tce
Ser
245

atc
Ile

gag
Glu

tac
TyL

ttt
Fhe

acc
Thr
325

gtyg
Val

cee
Pro

ggc
Gly
150

ctqg
Leu

ctc
Leu

cte
Leu

atc
Ile

ttt
Phe
230

act
Thr

ccc
Pro

aat
Asn

at¢
Ile

ctg
Leu
310

aca
Thr

ctc
Leu

ggg
Gly

cac
His

gcc
Ala

atc
Ile

gtt
Val

acc
Thr
215

gtg
Val

gag
Glu

ttc
Phe

gaa
Glu

tac
Tyr
295

tte
Phe

tce
Ser

ctg
Leu

gag
Glu

23

tge
Cys

ctg
Leu

acc
Thr

gac
Asp
200

ace
Thr

gaa
Glu

cge

ccce
Pro

cag
Gln
280

caa
Gln

aac
Asn

gag
Glu

cece
Pro

gac
Asp
360

gta
Val

cgqg

acc
Thr
185

cat
His

atc
Ile

gge
Gly

ctg
Leu

atc
Ile
265

tgc
Cys

ggc
Gly

atc
Ile

aca
Thr

ctc
Leu
345

gac
Asp

tct
Ser

agc
Ser
170

ttt
Phe

gaa
Glu

tte
Phe

tge
Cys

cge
Arg
250

atc
Ile

tgg
Trp

cce
Pro

gtec
Val

atc
Ile
330

ctg
Leu

ctg
Leu

gtg
Val
155

att
Ile

atce
Ile

gtg
Val

aac
Asn

tac
Tyr
235

aag
Lys

gte
Val

ttt
Phe

atc
Ile

agg
Arg
315

cag

Gln

ggc
Gly

tca
Ser

PCT/US02/07476
gca gcc 541
Ala Ala
cgc tgt 589
Arg Cys
ctg cga 637
Leu Arg
cac gag 685
His Glu

205
tac ttc 733
Tyr Phe
220
ctg cac 781
Leu His
tge cte 829
Cys Leu
gcc tgg 8717
Ala Trp
ggc aag 325
Gly Lys

285
att ctc 973
Ile Leu
300
atc cta 1021
Ile Leu
tac agg 1069
Tyr Arg
atc acc 1117
Ile Thr
cag atc 1165
Gln Ile

365

—HIS
A
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atg
Met

gtg
Val

agg
Arg

atg
Met

cac
His
430

tte
Phe

tct
Ser

aag
Lys

gcc
Ala
415

agc
Ser

atc
Ile

gtc
val

agqg
Arg
400

cgg
Arg

atc
Ile

acagctccce

gtggggcagy

cggcagccaa

gaggaagcagd

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

<400>

12
438
PRT
Homo

12

Met Arg Gly

1

Leu Leu

Gly Gln

Gln Tyr

Ser Tyr

€5

50

Ser Ala

Cys

Ser

35

Cys

Cys

Ala

tat
Tyr

ttc
Phe
385

tgg
Trp

gcc
Ala

aag
Lys

agg

tte
FPhe
370

tac

Tyr

cac
His

atg
Met

cag
Gln

sapiens

Pro

Leu

20

Gln

His

Asn

Gly

Ser

Leu

Met

Thr

Thtr

Ala

aac
Asn

tgc
Cys

cgc
Arg

tcc
Ser

acg
Thr
435

Gly

Cys

Pro

Ile

Thr

70

Leu

tce
Ser

ttc
Fhe

tgg
Trp

atc
Ile
420

gcc
Ala

Pro

Leu

Lys

Met

55

Leu

Val

tte
Phe

ttc
FPhe

cag
Gln
4905

cct
Pro

gct
Ala

Pro

Leu

Asp
40

Thr

Asp

Glu

ctg
Leu

aat
Asn
390

gac

Asp

aca
Thr

gtg
Val

Gly

Pre

25

Gln

Leu

Gln

Arg

cag
Gln
375

gga
Gly

cat
His

tca
Ser

tga

Leu

10

Pro

Pro

Thr

Ile

Pro

24

tcg
Ser

gag
Glu

cac
His

cce
Pro

ttc
Phe

gtg
val

tcc
Ser

aca
Thr
425

cag
Gln

cge
Arg

ctt
Leu
410

cgg
Arg

ggt
Gly

tca
Ser
395

cga
Arg

atc
Ile

PCTAUSO/O7476
ttc ttc 1213
Phe Phe
380
gce gtg 1261
Ala val
gtc ccc 13059
Val Pro
age ttc 1357
Ser Phe

1407

ccccteggtc geccacctge

Leu

Pro

Leu

Asn

Gly

75

Cys

Tyr

Leu

Trp

Leu

60

Thr

Pro

val

Gln

Ala

45

Ser

Cys

Glu

Pro

Tyr

30

Leu

Gly

Trp

Tyr

tgtcctccte cacettctte ctctgggttc tctgtgetgg gcaggctctc
agatgggagg ggagagacca gctctecagec ctggcaggaa agagggggtg

gggggactgc aagggacagg gatgagtggg ggccaccagg ctcagecgcaa

His Leu
15

Ala Ala

Leu Glu

Pro Tyr

Pro Arg
g0

Phe Asn

1467

1527

1587

1600
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Gly

Asn

Leu

Val

145

Ala

Val

Trp

Val

Asn

225

Val

Ile

Lys

Ile
305

Val
Gly
Asp
130
Val
Phe
Ile
Phe
Trp
210
Phe
Met
Gly
Leu
Leu

290

Asn

Lys

Thr
115

Asp

Asn

Leu

His

Leu

195

Cys

Fhe

Thr

Trp

Tyr

275

val

Phe

Tyr
100
Trp
Lys
Tyr
Leu
Trp
180
Leu
Arg
Trp
Tyr
Cys
260

Tyr

Val

85

Asn

Ala

Gln

Leu

Phe

165

Asn

Gln

Cys

Met:

Ser

245

Ile

Glu

Tyr

Phe

Thr

Ser

Arg

Gly

150

Leu

Leu

Leu

Ile

Phe

230

Thr

Pro

Asn

Ile

Leu

310

Thr

Lys

Lys

135

His

Ile

val

Thy

215

Val

Glu

Fhe

Glu

Tyr

295

Phe

Arg

Ile

120

Tyr

Cys

Thr

Asp

200

Thr

Glu

Arg

Pro

Gln

280

Gln

Asn

Asn
105

Asn

Asp

val

Arg

Thr

185

His

Ile

Gly

Leu

Ile

265

Cys

Gly

Ile

90

Ala

Tyx

Leu

Ser

Ser

170

Phe

Glu

Phe

Cys

Arg

250

Ile

Trp

Pro

Val

25

Tyr

Ser

His

Val

155

Ile

Ile

Val

Asn

Tyr

235

Lys

Vval

Phe

Ile

Arg
315

Arg

Gln

Tyr

140

Ala

Arg

Leu

His

Tyr

220

Leu

Cys

Ala

Gly

Ile

300

Tle

Glu

Cys

125

Arg

Ala

Cys

Arg

Glu

205

Fhe

His

Leu

Trp

Lys

285

Leu

Cys

110

Glu

Ile

Leu

Leu

Asn

190

Ser

Val

Thr

Phe

Ala

270

Glu

Val

Mat

PCT/US02/07476

85

Leu

Pro

Ala

Val

Arg

175

Val

Asn

Val

Ala

Leu

235

Ile

Pro

Leu

Thr

Glu

Ile

Leu

Ala

le0

Asn

Met

Glu

Thr

Ile

240

Phe

Gly

Gly

Leu

Lys
320

LGF
4o
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Leu Arg Ala Ser Thr Thr Ser Glu Thr Ile Gln Tyr Arg Lys Ala Val
325 330 335

Lys Ala Thr Leu Val Leu Leu Pro Leu Leu Gly Ile Thr Tyr Met Leu
340 345 350

Phe Phe Val Asn Pro Gly Glu Asp Asp Leu Ser Gln Ile Met Phe Ile
355 360 365

Tyr Phe Asn Ser Phe Leu Gln Ser Phe Gln Gly Phe Phe Val Ser Vval
370 375 380

Phe Tyr Cys Phe Phe Asn Gly Glu Val Arg Ser Ala Val Arg Lys Arg
385 390 395 400

Trp His Arg Trp Gln Asp His His Ser Leu Arg Val Pro Met Ala Arg
405 110 415

Ala Met Ser Ile Pro Thr Ser Pro Thr Arg Ile Ser Phe His Ser Ile
420G 425 430

Lys Gln Thr Ala Ala Val

435
<210> 13
<211> 1558
<212> DNA

<213> Homo sapiens
<220>

<221> CDs

<222> (152)..(134%)

<400> 13
ctgtgctcaa gcaatctgcc taccttggct tcecccaagtg ctgagattat gggtgtgagce

cactgcacct ggccaagaat ccgaatggat tcaaagatac cttgaaataa ttcctcaatg

caacacacac acatatgcca gggttggtca a atg gga aga gag cct tgg cct

Met Gly Arg Glu Pro Trp Pro
1 5

gaa gac agg gac c¢tg ggc ttt cct cag ctc ttc tge caa ggt ccc tac
Glu Asp Arg Asp Leu Gly Phe Pro Gln Leu Phe Cys Gln Gly Pro Tyr
10 15 20

tcec tac tgc aac acg ace ttg gac cag atc gga acg tge tgg ccc cgco

26

60

120

172

220

268

5%
A
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Ser

age
Ser
40

ggc
Gly

aat
Asn

ttg
Leu

gtc
Val

gcc
Ala
120

gtg
Val

tgg
Trp

gtc
val

aac
Asn

gtc
Val
200

atc

Ile

aag
Lys

gac
Asp

Tyr
25

gct
Ala

gte
Val

999
Gly

gat
Asp

gtc
Val
105

ttc
FPhe

att
Ile

ttc
Phe

tgg
Trp

ttc
Phe
185

atg
Met

gga
Gly

cte
Leu

ctg
Leu

Cys

gcc
Ala

aag
Lys

acg
Thr

gac
Asp
90

aac
Asn

ctyg
Leu

cac
His

ctg
Leu

tgc
Cys
170

ttc
Phe

acc
Thr

tgg
Trp

tac
Tyr

gtg
val

g9a
Gly

tac
Tyr

tgg
Trp

aag
Lys

tac
Tyr

ctt
Leu

tagg
Trp

ctg
Leu
155

cgc
Arg

tgg
Trp

tac
Tyr

tgc
Cys

tat
Tyr
235

gac
Asp

Thr

gcc
Ala

aac
Asn
60

gcc
Ala

cag
Gln

ctg
Leu

ttc
Phe

aac
Asn
140

cag
Gln

tgc
Cys

atg
Met

tce
Ser

atc
Ile
220

gag
Glu

tac
Tyr

Thr

ctc
Leu
45

acg
Thr

tca
Ser

agyg
Arg

ggc
Gly

ctg
Leu
125

ctc
Leu

ctc
Leu

ate
Ile

Lttt
Phe

act
Thr
205

ccc

Pro

aat
Asn

atc
Ile

Leu
30

gtg
Val

accec
Thr

aag
Lys

aag
Lys

cac
His
110

gce
Ala

atc
Ile

gtt
Val

acc
Thr

gtg
Vval
190

gag
Glu

tce
Phe

gaa
Glu

tac
Tyr

Asp

gag
Glu

<99
Arg

atc
Ile

tat
Tyr
85

tgc
Cys

ctg
Leu

acc
Thr

gac
Asp

acc
Thyr
175

gaa

Glu

cgc
Arg

cece
Fro

cag
Gln

caa
Gln

Gln

agyg
Arg

aat
Asn

aac
Asn
80

gac

gta
Val

cgg
Arg

acc
Thr

cat
His
160
atc
Ile

ggc
Gly

ctg

atc

‘Ile

tgc
Cys
240

ggc
Gly

Ile

ccg
Pro

gce
Ala
65

tac
Tyr

ctyg
Leu

tct
Ser

agc
Ser

ttt
Phe
145

gaa
Glu

ttc
Phe

tgc
Cys

egce

atc
Ile
225

tgg
Trp

ccc
Pro

27

Gly

tgc
Cys
50

tat
Tyr

tca
Ser

cac
His

gtg
Val

att
Ile
130

atc
Ile

gtg
val

aac
Asn

tac
Tyr

aag
Lys
210

gtc
Val

ttt
Phe

atc
Ile

Thr
35

ccoc
Pro

cga
Arg

cag
Gln

tac
Tyr

gca
Ala
115

cgc
Arg

ctyg
Leu

cac
His

tac
Tyr

ctyg
Leu
195

tgc
Cys

gcc
Ala

ggc
Gly

att
Ile

Cys

gag
Glu

gaa
Glu

tgt
Cys
cge
100

gcg
Ala

tgt
Cys

cga
Arg

gag
Glu

ttc
Phe
180

cac

His

ctc
Leu

tgg
Trp

aag
Lys

cte
Leu

Trp

tac
Tyr

tgc
Cys

gag
Glu
85

ate
Ile

ctg
Leu

ctyg
Leu

aat
Asn

agc
ser
165

gtg
Val

acg
Thr

ttc
Phe

gce
Ala

gag
Glu
245

gtg
val

PCT/US02/07476

Pro Arg
ttc aac 316
Phe Asn

55
ttg gag 364
Leu Glu
70
cce att 412
Pro Ile
gcc ctt 460
Ala Leu
gtg gcc 508
Val Ala
¢gg aat 556
Arg Asn

135
gtc atg 604
Val Met
150
aat gag 652
Asn Glu
gtg acc 700
vVal Thr
gec att 748
Ala Ile
ctc ttc 796
Leu Phe

215
atc ggc 844
Ile Gly
230
cect gge 892
Pro Gly
ctc ctg 940
Leu Leu

pric)
\90
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atc
Ile

tta
Leu
280

aag
Lys

tte
Phe

tat
Tyr

ttc
Phe

tag
Trp
360

gce
Ala

aag
Lys

tgtcctccte caccttette ctcoctgggtte tctgtgectgg geaggctete gtggggcagg
agatgggagg ggagagacca gctctccagc ctggcaggaa agagggggtg cggcagccaa

gggggactgc aagggacagg gatgagtggg ggccaccagg ctcagcgcaa gaggaagceag

agg

aat
Asn
265

cgc
Arg

gcc
Ala

ttc
Phe

ttc
Phe

tac
Tyr
345

cat

His

atg
Met

cag
Gln

<210>
211>
<212>
<213>

<400>

1

250

tte
Phe

gcg
Ala

acc
Thr

gtc
Val

aac
Asn
330

tgc
Cys

cge
Arg

tcc
Ser

acg
Thr

14
397
PRT

gta
val

tcc
Ser

cty
Leu

aat
Asn
315

tcc
Ser

ttec
Phe

tgg
Trp

atc
Ile

gcc
Ala
395

ttt
Phe

ace
Thr

gtg
Val
300

ccc
Pro

ttc
Phe

ttc
Phe

cag
Gln

cct
Pro
380

gct
Ala

Homo sapiens

14

ctg
Leu

aca
Thr
285

ctc
Leu

999
Gly

ctg
Leu

aat
Asn

gac
Asp
365

aca

Thr

gtg
Val

tte
Phe
270

tcc

Ser

ctg
Leu

gag
Glu

cag
Gln

gga
Gly
350

cat
His

tca
Ser

tga

255

aac
Asn

gag
Glu

cce
Pro

gac
Asp

tcg
Ser
335

gag
Glu

cac
His

ccc
Pro

atc
Ile

aca
Thr

ctc
Leu

gac
Asp
320

ttc
Phe

gtg
val

tce
Ser

aca
Thr

gtc
val

atc
Ile

ctg
Leu
305

ctg
Leu

cag
Gln

cge
Arg

ctt
Leu

cgg
Arg
385

agg

cag
Gln
290

ggc
Gly

tca
Ser

ggt
Gly

teca
Ser

cga
Arg
370

atc
Ile

atc
Ile
275

tac
Tyrx

atc
Ile

cag
Gln

ttc
Phe

gCC
Ala
355

gte
Val

agc
Ser

260

cta atg
Leu Met

agg aag
Arg Lys

acc tac
Thr Tyr

atc atg
Ile Met
325

ttc gtg
Phe Val
340

gtg agg
val Arg

ccc atg
Pro Met

ttc cac
Phe His

PCT/US02/07476
aca aag sgs8
Thr Lys
gca gtg 1036
Ala Val

295
atg ctc 1084
Met Leu
310
ttec atc . 1132
Phe Ile
tct gte 1180
Ser Val
aag agg 1228
Lys Arg
gcc cgg 1276
Ala Arg
375
agc atc 13214
Ser Ile
390
1375

ccectecggte goccacctge acagctcoccee

10

28

15

Met Gly Arg Glu Pro Trp Pro Glu Asp Arg Asp Leu Gly Phe Pro Gln
5

1435

1455

1555

1558

20
A
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Leu

Ile

Pro

Ala

65

Tyr

Leu

Ser

Ser

FPhe

145

Glu

Phe

Cys

Ile
225

Phe

Gly

Cys

50

Tyr

Ser

His

val

Ile

130

Ile

val

Asn

Tyr

Lys

210

val

Cys

Thr

35

Pro

Gln

Tyr

Rla

115

Arg

Leu

His

Tyr

Leu

185

Cys

Ala

Gln

20

Cys

Glu

Giu

Cys

Arg

100

Ala

Cys

Arg

Glu

Phe

180

His

Leu

Trp

Gly

Trp

Tyr

Cys

Glu

85

Ile

Leu

Leu

Asn

Ser

165

Val

Thr

Phe

Ala

Pro

Fro

Phe

Leu

70

Pro

Ala

Val

Arg

Val

150

Asn

Val

Ala

Leu

Ile
230

Tyr

Arg

Asn

55

Glu

Ile

Leu

Ala

Asn

135

Met

Glu

Thr

Ile

Phe

215

Gly

Ser

Ser

40

Gly

Asn

Leu

Val

Ala

120

Val

Trp

val

Asn

Val

200

Ile

Lys

Tyr

25

Ala

Val

Gly

Asp

Val

105

Phe

Ile

Phe

Trp

Phe

185

Met

Gly

Leu

Cys Asn

Ala Gly

Lys Tyr

Thr Trp
75

Asp Lys
90

Asn Tyr

Leu Leu

His Trp

Leu Leu

155

Cys Arg
170

Phe Trp

Thr Tyr

Trp Cys

Tyr Tyr
235

29

Thr

Ala

Asn

60

Ala

Gln

Leu

Phe

Asn

140

Gln

Cys

Met

Ser

Ile

220

Glu

Thr

Leu

45

Thr

Ser

Arg

Gly

Leu

125

Leu

Leu

Ile

Phe

Thr

205

Pro

Asn

Leu

30

val

Thr

Lys

Lys

His

110

Ala

Ile

val

Thr

Val

190

Glu

Phe

Glu

PCT/US02/07476

Asp

Glu

Arg

Ile

Tyr

95

Cys

Leu

Thr

Thr

175

Glu

Arg

Pro

Gln

Gln

Arg

Asn

Asn

80

Asp

val

Arg

Thr

His

160

Ile

Gly

Leu

Ile

Cys
240

2T
&
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Trp Phe Gly Lys Glu Pro Gly Asp Leu Val Asp Tyr Ile Tyr Gln Gly
: 245 250 255

Pro Ile Ile Leu Val Leu Leu Ile Asn Phe Val Phe Leu Phe Asn Ile
260 : 265 270

Val Arg Ile Leu Met Thr Lys Leu Arg Ala Ser Thr Thr Ser Glu Thr
275 280 285

Ile Gln Tyr Arg Lys Ala Val Lys Ala Thr Leu Val Leu Leu Pro Leu
290 295 300

Leu Gly Ile Thr Tyr Met Leu Phe Phe Val Asn Fro Gly Glu Asp Asp
305 310 315 320

Leu Ser GIn Ile Met Phe Ile Tyr Phe Asn Ser Phe Leu Gln Ser Phe
325 330 335

Gln Gly Phe Fhe Val Ser val Phe Tyr Cys Phe Phe Asn Gly Glu Val
340 345 350

Arg Ser Ala Val Arg Lys Arg Trp His Arg Trp Gln Asp His His Ser
355 360 365

Leu Arg Val Pro Met Ala Arg Ala Met Ser Ile Pro Thx Ser Pro Thr
370 375 380

Arg Ile Ser Phe His Ser Ile Lys Gln Thr Ala Ala Val

385 390 395
<210> 15

<211> 1411

<212> DHA

<213> Rattus norvegicus

<220>

<221> CDS

<222> (80)..(1327)

<400> 15

agaccgcagec cgcccgoocct ccegetetggg atgtcggagc gatccaggca tecaggacge 60

tgacggagcg agcccgagg atg gga cgg cgce ccg cag ctc cgg ctc gtg aag 112
Met Gly Arg Arg Pro Gln Leu Arg Leu Val Lys
1 5 10

gcc ctt ctec ctt ctg ggg ctg aac cct gtg tcc acc tec ctt cag gat 160

30
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Ala

cag
Gln

tgc
Cys

gcg
Ala
&0

cye
Arg

agc
Ser

gaa
Glu

tac
Tyr

ctc
Leu
140

tgg
Trp

gtc
val

tgt
Cys

tté
Phe

acg
Thr
220

tgg
Trp

Leu

cgc

aat
Asn
45

ggc
Gly

tac
Tyr

tgg
Trp

gag
Glu

ctg
Leu
125

ttc
Phe

aac
Asn

cag
Gln

agg
Arg

tgg
Trp
205

tac

Tyr

ggt
Gly

Leu

tgt
Cys
30

gca
Ala

cag
Gln

aac
Asn

gca
Ala

aag
Lys
110

ggt
Gly

ttyg
Leu

cte
Leu

ctc
Leu

ttg
Leu
190

atg
Met

tce
Ser

gta
val

Leu
15

gag
Glu

tcc
Ser

ttg
Leu

acg
Thr

gecc
Ala
95

aag
Lys

cac
His

cgg
Arg

atc
Ile

acc
Thr
175

gtg
val

tte
Phe

acc
Thr

cct
Pro

Leu

aac
Asn

gty
val

gtg
Val

aca
Thr
80

cgt
Arg

agc
Ser

tgc
Cys

ctc
Leu

tcg
Ser
160

gtg
Vval

aca
Thr

ggt
Gly

gac
Asp

ttc
Phe

Gly

ctg
Leu

gac
Asp

gtc
Val
65

aac
Asn

gtg
Val

aaa
Lys

atc
Tle

agg
Arg
145

gct
Ala

agc
Ser

gcc
Ala

gag
Glu

cgt
Axg
225

ccc
Pro

Leu

tcc
Ser

ctc
Leu
50

cga
Arg

aat
Asn

aat
Asn

gta
Val

tcc
Ser
130

agc
Ser

ttc
Phe

ccc
Pro

gec
Ala

ggc
Gly
210

ctg
Leu

atc
Ile

Asn

ctg
Leu
35

att
Ile

ccce
Pro

ggc
Gly

tat
Tyr

cac
His
115

ctg
Leu

atc
Ile

atc
Ile

gag
Glu

tac
Tyr
195

tge
Cys

egce
Arg

att
Ile

Pro
20

acc
Thr

gge
Gly

tge
Cys

tac
Tyr

tct
Ser
1Q0

tac
Tyr

gta
val

cgg
Arg

cta
Leu

gtg
vVal
180

aat
Asn

tac
Ty

aag
Lys

gtyg
val

val

agc
Ser

ace
Thr

cct
Pro

cdg
Arg
85

gag
Glu

cat
His

gce
Ala

tgc
Cys

cgc
Arg
165

cac
His

tac
TYr

ctg
Leu

tgg
Trp

gct

Ala
31

Ser

aat
Asn

tgc
Cys

gec
Ala
70

gag
Glu

tgc
Cys

gtt
Val

cte
Leu

ctg
Leu
150

aac
Asn

cag
Gln

tte
Phe

cac
His

atg
Met
230

tag
Trp

Thr

gtt
Val

tgg
Trp
55

ttt
fhe

tgc
Cys

cag
Gln

gca
Rlia

ctg
Leu
135

aga
Arg

gecc
Ala

agc
Ser

cat
His

aca
Thr
215

ttc
Phe

gcc
Ala

Ser

tct
Ser
40

ccc
Pro

ttc
Phe

ctg
Leu

gag
Glu

gtc
Val
120

gty
Val

aac
Asn

acg
Thr

aat
Asn

gta
Val
200

gce
Ala

gtc
val

att
Ile

Leu
25

ggc
Gly

cgg
Arg

tac
Tyr

gcc
Ala

att
Ile
145

atc
Ile

gecc
Ala

atc
Iie

tgg
Trp

gtg
Val
185

acce
Thr

att
Ile

tgc
Cys

gg9
Gly

PCT/US02/077476

Gln Asp
ctg cag 208
Leu Gln
agc cct 256
Ser Pro
ggt gtc 304
Gly val

75
aac ggc 352
Asn Gly
90
ctc aac 400
Leu Asn
atc aac 448
Ile Asn
ttt gtc 4596
Phe Val
atc cac 544
Ile His

155
ttt gtg 582
Phe Val
170
gcc tgg 640
Ala Trp
aac ttc 688
Asn Phe
gtg ctc 136
Val Leu
att ggc 784
Ile Gly

235
aag ctg 832
Lys Leu

18Y
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cac
His

act
Thr

Lttt
Phe

gca
Ala
300

act
Thr

gtc
val

aac
Asn

tgt
Cys

cgg
Arg
380

tcc
Ser

tece
Ser

tac
Tyr

gac
Asp

atc
Ile
285

tcc
Ser

ctg
Leu

aac
Asn

tct
Ser

ttt
Phe
365

tgg
Trp

atc
Ile

aca
Thr

gac
Asp

tac
Tyr
270

ttt
Phe

act
Thr

gtg
Val

cct
Pro

ttt
Phe
350

ctyg

Leu

cag
Gln

cee
Pro

gca

Ala

aat
Asn
255

atc
Ile

ctc
Leu

aca
Thr

cte
Leu

gga
Gly
335

ctg
Leu

aac
Asn

gac
Asp

acc
Thr

gtg
Val
415

240

gaa
Glu

tac
Tyr

ttc
Phe

tet
Ser

ctg
Leu
320

gag
Glu

gag
Glu

agt
Ser

aag
Lys

tece
Ser
400

tga

aag
Lys

cag
Gln

aac
Asn

gag
Glu
305

cCcC
Pro

gac
Asp

tcc
Ser

gag
Glu

cac
His
385

ccqg
Pro

tgc
Cys

ggc
Gly

att
Ile
290

acc
Thr

ctt
Leu

gag
Glu

Tttt
Phe

gtc
Val
370

tce
Ser

acc
Thr

tgg
Trp

cce
Pro
275

gtc
Val

att
Ile

ctg
Leu

gtc
val

cag
Gln
355

cgc

Arg

atc
Jle

aga
Arg

ttt
Phe
260

atg
Met

cgc
Arg

cag
Gln

ggc
Gly

tcc
Ser
340

gge<
Gly

tece
Ser

aga
Arg

gtc
Val

245

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr

atc
Ile
325

agg

tte
Phe

gct
Ala

gce
Ala

agc
Ser
405

aaa
Lys

ctg
Leu

ctc
Leu

agg
Arg
310

acc
Thr

gtc
val

ttt
Phe

atc
Ile

cga
Arg
390

ttt
Phe

cgt
Arg

gtc
Val

atg
Met
295

aag
Lys

tac
Tyxr

gtc
val

gtg
Val

cgg
Arg
375

gty
vVal

cac
His

cct
Pro

ctg
Leu
280

acc
Thr

gct
Ala

atg
Met

ttc
Phe

tct
Ser
360

aag

Lys

gcc
Ala

agc
Ser

999
Gly
265

ctg
Leu

aaa
Lys

gtg
Val

ttg
Leu

atc
Ile
345

gtg
Val

agg
Arg

cga
Arg

ate
Ile

gctccaggec acagagcagce ccccaagacc tgaggecggg

gagatgatgc aagctcactg acgagccagt ctgcagacgc aage

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

<400>

Met Gly Arg Arg Pro Gln Leu Arg Leu val Lys Ala Leu Leu Leu Leu
32

16
415
PRT

Rattus norvegicus

16

PCT/US02/07476
250
gta tac 880
Val Tyr
atc aac 928
Ile Asn
ctc cgqg 976
Leu Arg
aag gcc 1024
Lys Ala
313
ttc tte 1072
Phe Phe
330
tac ttc 1120
Tyr Phe
ttc tac 1168
Phe Tyr
tgg cgt 1216
Trp Arg
gct atg 1264
Ala Met
ass
aag cag 1312
Lys Gln
410

1367

1411

P

P
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Gly

Leu

val

€5

Asn

val

Lys

Ile

Arg

145

Ala

Ser

Ala

Glu

Arg
225

Leu Asn

Ser Leu
35

Leu Ile
50

Arg Pro

Asn Gly

Asn Tyr

Val His
115

Ser Leu
130

Ser Ile

Phe 1le

Pro Glu

Ala Tyr
195

Gly Cys
210

Leu Arg

Pro

20

Thr

Gly

Cys

Tyr

Serx

100

Tyr

val

Arg

Leu

Val

180

Asn

TYr

Lys

val

Ser

Thr

Pro

Arg

85

Glu

His

Ala

Cys

Arg

165

His

Tyr

Leu

Trp

Ser

Asn

Cys

Ala

70

Glu

Cys

Val

Leu

Leu

150

Asn

Gln

Fhe

His

Met
230

Thr

Val

Trp

35

Fhe

Cys

Gln

Ala

Leu

135

Arg

Ala

Ser

His

Thr

215

Phe

Ser

Ser

410

Pro

Phe

Leu

Glu

Val

120

Val

Asn

Thr

Asn

val

200

Ala

Val

Leu

25

Gly

Arg

Tyr

Ala

Ile

105

Ile

Ala

Ile

Trp

Val

185

Thr

Ile

Cys

10

Gln

Leu

Ser

Gly

Asn

80

Leu

Ile

Phe

Ile

Phe

170

Ala

Asn

val

Ile

33

Asp

Gln

Pro

Val

15

Gly

Asn

Asn

Val

His

155

val

Trp

Phe

Leu

Gly
235

Gln

Cys

Ala

60

Arg

Ser

Glu

Tyr

Leu

140

Trp

Val

Cys

Phe

Thr
220

Trp

Arg

Asn

45

Gly

Tyr

Trp

Glu

Leu

125

Phe

Asn

Gln

Arg

Trp

205

Tyc

Gly

Cys

30

Ala

Gln

Asn

Ala

Lys

110

Gly

Leu

Leu

Leu

Leu

190

Met

Ser

Val

PCT/US02/67476

15

Glu

Ser

Leu

Thr

Ala

95

Lys

His

Arg

Ile

Thr

175

val

Phe

Thr

Pro

Asn

Val

val

Thr

80

Arg

Ser

Cys

Leu

Ser

160

Val

Thr

Gly

Asp

Phe
240

265

/L"J‘
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Pro Ile

Lys Cys

Gln Gly

Asn Ile
290

Glu Thr
305

Pro Leu

Asp Glu

Ser Fhe

Glu val
370

His Ser
385

Pro Thr

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

<220>
<221>
<222>

<400>

gcggecccte atctecgtga gocccgagge ttctcttgge caaggtccta ggagtgatce

Ile

Trcp

Pro

275

Val

Ile

Leu

Val

Gln

355

Arg

Ile

Arg

17
1626
DNA

Rattus norvegicus

CDs

{216)..(1451)

17

val

Phe

260

Met

Arg

Gln

Gly

Ser

340

Gly

Ser

Arg

Val

Ala

245

Gly

Ile

Ile

Tyr

Ile

325

Arg

Phe

Ala

Ala

Ser
405

Trp

Lys

Leu

Leu

Arg

310

Thr

Val

Phe

Ile

Arg

390

Phe

Ala

Arg

Val

Met

295

Lys

Tyr

vVal

Val

Arg

375

Val

His

Ile

Pro

Leu

280

Thr

Ala

Met

Phe

Ser

360

Lys

Ser

Gly

Gly

265

Leu

Lys

Val

Leu

Ile

345

Val

Arg

Arg

ile

Lys

250

Val

Ile

Leu

Lys

Phe

330

Tyr

Phe

Trp

Ala

Lys
410

34

Leu

Tyr

Asn

Arg

Ala

315

Phe

Phe

Tyr

Arg

Met

395

Gln

His

Thr

Phe

Ala

300

Thr

Val

Asn

Cys

Arg

380

Ser

Ser

Tyr

Ile
285

Ser

Leu

Ser

Phe
365

Trp

Ile

Thr

Asp

Tyr

270

Phe

Thr

Vval

Pro

Phe

350

Leu

Gln

Pro

Ala

PCT/US02/07476

Asn

255

Ile

Leu

Thr

Leu

Gly

335

Leu

Asn

Asp

Thr

Val
415

Glu

Tyr

Phe

Ser

Leu

320

Glu

Glu

Ser

Lys

Ser
400

60
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gattgagagc ggcgccccaa agctgccggg ctygecggayg tgggcgyggga ggcacctygga

cgctgcactc tctggtgget cegegtegeg ccaggtcect cgcagecacg cggggcgcge

PCT/US02/07476

actcccacte ccaacgcgcg cggctccgga gegea atg gac geg gcg ctg ctc
Met Asp Ala Ala Leu Leu

ctc
Leuy

ctt
Leu

tac
Tyr

gcg
Ala
55

atc
Ile

9499
Gly

gat

atc
Ile

ttc
Fhe
135

atc

Ile

tte
Phe

tgyg
Trp

agc
Ser

ttg
Leu

tgc
Cys
40

cct
Pro

aag
Lys

acc
Thr

gac
Asp

aac
Asn
120

ctg
Leu

cac
His

ctyg
Leu

tge
Cys

ctyg
Leu

gac
Asp
25

aac
Asn

gga
Gly

tac
Tyr

tgg
Trp

aag
Lys
105

tac
Tyr

ctt
Leu

tgg
Trp

ctyg
Leu

cgc
Arg
185

ctg
Leu
10

ggc
Gly

acg
Thr

gce
Ala

aac
Asn

gcc
Ala
90

‘cag

Gln

ctg
Leu

ttc
Phe

aac
Asn

caa
Gln
170

tgc
Cys

gag
Glu

tgg
Trp

acc
Thr

cta
Leu

acqg
Thr
75

tca

sSer

agg

ggc
Gly

cta
Leu

cte
Leu
155

ctc
Leu

gtc
Val

gce
Ala

gga
Gly

ttg
Leu

gtg
Val
60

acc

Thr

agyg

aag
Lys

cac
His

gtg
val
140

atc

Ile

atc
Ile

ace
Thr

aac
Asn

gag
Glu
gac

45

gag
Glu

cgg
Arg

atc
Ile

tat
Tyr

tgt
Cys
125

ctg

Leu

acc
Thr

gac
Asp

acc
Thr

tgc
Cys

cce
Pro
30

cag
Gln

aga
Arg

aat
Asn

aac
Asn

gac
Asp
110

gtt
val

cgg
Arg

acec
Thr

cac
His

ata
Ile
190

agc
Ser
15

ccg
Pro

atc
Ile

cca
Pro

gec
Ala

tac
Tyr
95

ctg
Leu

tce
Ser

agt
Ser

tte
Phe

gaa
Glu
175

ttec
Phe

ctg
Leu

gac
Asp

999
Gly

tgc
Cys

tac
Tyr
80

tca
Ser

cat
His

gtg
Val

atc
Ile

atc
Ile
160

gtg
val

aac
Asn

35

1

gca
Ala

cce
Pro

acc
Thr

ccc
Pro
65

aga

cac
His

tac
Tyr

gty
val
cgc
145
ctg

Leu

cat
His

tac
Tyr

ctg
Leu

gaa
Glu

tgc
Cys
50

gaa

‘Glu

gaa
Glu

tgt
Cys

cga

gcc
Ala
130

tgc
Cys

aga

gag
Glu

ttt
Phe

gec
Ala

ggt
Gly
35

tgg
Trp

tac
Tyr

tgc
Cys

gaa
Glu

ate
Ile
115

ctg
Leu

ctyg
Leu

aac
Asn

ggc
Gly

gtg
val
185

gaa
Glu
20

cece
Pro

c¢ce
Pro

ttc
Phe

ctg
Leu

ccc
Pro
100

gcc

Ala

gtg
val

cgg

atc
Ile

aat
Asn
180

gtec
Val

5

gag
Glu

tac
Tyr

cag
Gln

aac
Asn

gag
Glu
85

att
Ile

ctc
Leu

gct
Ala

aat
Asn

acg
Thr
165

gag
Glu

acce
Thr

ctg
Leu

tce
Ser

agc
Ser

ggc
Gly
70

aat
Asn

ttg
Leu

atc
Ile

gct
Ala

gtg
val

150

tgg
Trp

gtc
Val

aac
Asn

120

180

233

281

329

377

425

473

521

569

617

665

713

761

809

257
,L?b
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tte
Phe

atg
Met
215

gga
Gly

ctce
Leu

tta
Leu

aat
Asn

cga
Arg
295

gcc
Ala

ttt
FPhe

ttc
Phe

tac
Tyr

cag
His
375

atg
Met

cag
Gln

ccaccgaggc ggcttcctca ttctteacag ccttcectgyg gtcctccttg ctacactgac
36

ttc
Phe
200

acg
Thr

tgg
Trp

tac
Tyr

gtg
Val

ttt
Phe
280

gec
Ala

acc
Thr

gte
val

aac
Asn

tgc
Cys
360

cgt
Arg

tcc
Ser

aca
Thr

tgg
Trp

tac
Tyr

tgc
Cys

tat
Tyr

gac
Asp
265

gtg
vVal

tce
Ser

ctg
Leu

aat
Asn

tct
Ser
345

ttc
Phe

tgg
Trp

att
Ile

gct
Ala

atg
Met

tce
Ser

ata
IJle

gag
Glu
250

tac
Tyr

ttt
Phe

acc
Thr

gtec
Val

cct
Pro
330

ttc
Phe

tte
Phe

cag
Gln

cce
Pro

gee
Ala
410

ttt
Phe

acg
The

ccc
Pro
235

aat
Asn

atc
Ile

ctg
Leu

aca
Thr

cte
Leu
318

gga
Gly

ctyg
Leu

aat
Asn

gac
Asp

aca
Thr
395

gtg
Val

gtg
val

gag
Glu
220

tge
Cys

gag
Glu

tac
Tyr

ttc
Phe

tee
Ser
300

ctc

Leu

gag
Glu

cag
Gln

gga
Gly

cac
His
380

tcg
Ser

tga

gaa
Glu
205

cat
His

cct
Pro

cay
Gln

cag
Gln

aac
Asn
285

gag
Glu

cce
Pro

gac
Asp

tcc
Ser

gag
Glu
365

cac
His

cce
Pro

ggc
Gly

ctg
Leu

atc
Ile

tgc
Cys

ggc
Gly

270

atc
Ile

acc
Thr

ctg
Leu

gac
Asp

Lttt
Phe
350

gtg
Val

gee
Ala

acc
Thr

tgc
Cys

cge

att
Ile

tgg
Trp
255

cec
Pro

gtc
vVal

atc
Ile

ttg
Leu

ctg
Leu
335

cag

Gln

cgce
Arg

ctc
Leu

agg
Arg

tac
Tyr

aag
Lys

gtc
val
240

ttt
Phe

atc
Ile

agg
Arg

cag
Gln

ggc
Gly
320

tca
Ser

ggt
Gly

tcc
Ser

cga
Arg

atc
Ile
400

ctg
Leu

tagg
Trp
225

gce
Ala

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr
305

atc
Ile

cag
Gln

ttc
Phe

gece
Ala

gtg
Val
385

agc
Ser

cac
His
210

ctce
Leu

tgg
Trp

aag
Lys

ctc
Leu

ctg
Leu
250

agg

acc
Thr

att
Ile

ttt
Phe

ctg
Leu
370

cct

Pro

ttc
Phe

acg
Thr

ttc
Phe

gca
Ala

gaa
Glu

gtg
Val
275

atg
Met

aag
Lys

tac
Tyr

gtg
val

gtg
Val
355

aga

Arg

gtg
val

cac
His

gcc
Ala

ctc
Leu

gtt
Val

cct
Pro
260

ctc
Leu

aca
Thr

gca
Ala

atg
Met

ttc
Phe
340

tce

Ser

aag
Lys

gcc
Ala

agc
Ser

tccecetgtca cccatctgec cagcactcca

PCT/US02/07476
atc gtc 857
Ile Val
ttc att 905
Phe 1le

230
ggc aaa 953
Gly Lys
245
ggt gac 1001
Gly Asp
ctc atc 1049
Leu Ile
aaa ctg 1097
Lys Leu
gty aag 1145
Val Lys
310
ctc ttc 1193
Leu Phe
325
atc tac 1241
Ile Tyr
gtt ttc 1289
Val Phe
cag tgg 1337
Arg Trp
cgg gcc 1385
Arg Ala
350
atc aag 1433
Ile Lys
405
1481
1541

2%
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ccttgggtge aggagaaggg ggggtggaty aactctcctg ccggaagaaa ggaaaactat

gaaatggagg ctctgaaaga ccagg

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

<400>

Met Asp
1

Ala Leu

Pro Glu

Thr Cys
50

Pro Glu
65

Arg Glu

His Cys

Tyr Aig

val Ala
130

Arg Cys
145

Leu Arg

18
411
PRT

Rattus norvegicus

18

Ala

Ala

Gly

Trp

Tyr

Cys

Glu

Ile

115

Leu

Leu

Asn

Ala

Glu

20

Pre

Pro

Phe

Leu

Pro

100

Ala

Val

Ile

Leu

Glu

Tyr

Gln

Asn

Glu

B85

Ile

Leu

Ala

Asn

Thr
165

Leu

Leu

Ser

Ser

Gly

70

Asn

Leu

Ile

Ala

Val
150

Trp

Leu

Leu

Tyr

Ala

55

Ile

Gly

Asp

Ile

Phe

135

Ile

Phe

Ser

Leu

Cys

40

Pro

Lys

Thr

Asp

Asn

120

Leu

His

Leu

Leu

Asp

25

Asn

Gly

Tyr

Trp

Lys

105

Tyr

Leu

Trp

Leu

Leu

10

Gly

Thr

Ala

Asn

Ala

S50

Gln

Leu

Phe

Asn

Gln
170

37

Glu

Trp

Thr

Thr

75

Ser

Arg

Gly

Leu

Leu
155

Leu

Ala

Gly

Leu

Val

60

Thr

Arg

Lys

His

Val

140

Ile

Ile

Asn

Glu

Asp

45

Glu

Arg

Ile

Tyx

Cys

125

Leu

Thr

Asp

Cys

Pro

30

Gln

Arg

Asn

Asp

110

Val

Arg

Thr

His

PCT/US02/07476

Ser

15

Pro

Ile

Pro

Ala

Tvyr

S5

Leu

Ser

Ser

FPhe

Glu
175

Leu

Asp

Gly

Cys

Tyr

80

Ser

His

Val

Ile

Ile

160

Val

7

T
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His

Tyr

Leu

Trp

225

Ala

Gly

Ile

Ile

Tyr

305

Ile

Gln

Phe

Ala

Val

385

Ser

Glu

Phe

His

210

Leu

Trp

Lys

Leu

Leu

290

Arg

Thr

Ile

FPhe

Leu

370

Pro

Phe

Gly

val

195

Thr

Phe

Ala

Glu

Val

275

Met

Lys

Tyr

val

val

355

Arg

val

His

Asn

180

Val

Ala

Leu

val

Pro

260

Leu

Thr

Ala

Met

Phe

340

Ser

Lys

Ala

Ser

Glu

Thr

Ile

Phe

Gly

245

Gly

Leu

Lys

val

Leu

325

Ile

Val

Arg

Arg

Ile

val

Asn

Val

Ile

230

Lys

Asp

Ile

Leu

Lys

310

Phe

Tyr

Phe

Trp

Ala

390

Lys

Trp

Phe

Met

215

Gly

Leu

Leu

Asn

Arg

295

Ala

Phe

Phe

Tyr

His

375

Met

Gln

Cys

Phe

200

Thr

Trp

Tyr

Val

Phe

280

Ala

Thr

Val

Cys

360

Arg

Ser

Thr

Arg

185

Trp

Tyr

Cys

Tyr

Asp

265

Val

Ser

Leu

Asn

Ser

345

Phe

Trp

1le

Ala

Cys

Met

Ser

Ile

Glu

250

Tyr

Phe

Thr

Val

Pre

330

Phe

Phe

Gln

Pro

Ala
38

Val

Phe

Thr

Pro

235

Asn

Ile

Leu

Thr

Leu

315

Gly

Leu

Asn

Asp

Thr

395

val

Thr

val

Glu

220

Cys

Glu

Tyr

Phe

Ser

300

Leu

Glu

Gln

Gly

His

380

Ser

Thr
Glu
205
His
Pro
Gln
Gln
Asn
285
Glu
Pro
Asp
Ser
Glu
365

His

Pro

Ile

1390

Gly

Leu

Ile

Cys

Gly

270

Ile

Thr

Leu

Asp

Phe

350

val

Ala

Thr

PCT/US02/07476

Phe

Cys

Arg

Ile

Trp

255

Pro

val

Ile

Leu

Leu

335

Gln

Leu

Arg

Asn

Tyr

Lys

Val

240

Phe

Ile

Arg

Gln

Gly

3z20

Ser

Gly

Ser

Arg

Ile
400

Z0
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<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>
gatccctatc cctgagcaad cgagtggcag gatctggtgt

gge
Gly

cca
Pro

ctg
Leu

ttt
Phe

acc
Thr

cce
Pro
B85

aga

cac
His

tac
Tyr

gty
val

tct
Ser

ctg
Leu

tgg
Trp

tca
Ser

tgc
Cys
70

gaa

Glu

gaa
Glu

tgt
Cys

cga

gcc
Ala
150

19
1514
DNA

Rattus norvegicus

CDS

405

(44)..{1339)

18

ctt
Leu

ctc
Leu

aca
Thr

ggt
Gly
55

tgg
Trp

tac
Tyr

tgc
Cys

gaa
Glu

ate
Ile
135

ctg
Leu

cee
Pro

cag
Gln

ctt
Leu
40

ccc
Pro

ccc
Pro

b of o
Phe

ctg
Leu

ccc
Pro
120

gce

Ala

gty
val

agt
Ser

gtg
val
25

ttyg
Leu

tac
Tyr

cag
Gln

aac
Asn

gag
Glu
105

att
Ile

ctec
Leu

gect
Ala

geca
Ala
10

gcec

Ala

gag
Glu

tcc
Ser

agc
Ser

ggc
Gly

aat
Asn

ttg
Leu

ate
Ile

gct
Ala

caa
Gln

caa
Gln

cag
Gln

tac
Tyr

gcg
Ala
75

atc
Ile

999
Gly

gat
Asp

atc
Ile

tte
Phe
155

ctc
Leu

cca
Pro

tac
Tyr

tgc
Cys
&0

cct

Pro

aag
Lys

acc
Thr

gac

aac
Asn
140

ctg
Leu

ctc
Leu

ggc
Gly

tgc
Cys
45

tac
Tyr

gga
Gly

tac
Tyr

tgg
Trp

aag
Lys
125

tac

Tyr

ctt
Leu

410

ctc
Leu

agg
Arg
30

cat

His

acg
Thr

gce
Ala

aac
Asn

gcc
Ala
110

cag
Gln

ctg
Leu

ttc
Phe

39

tgc
Cys
15

cca
Pro

agg

acc
Thr

cta
Leu

acg
Thr
95

tca

Ser

agg
Arg

ggc
Gly

cta
Leu

ccc

cta
Leu

ctc
Leu

acc

Thr

ttg
Leu

gtg
val
80

acc
Thr

agyg
Arg

aag
Lys

cac
His

gtg
val
160

atg
Met

tac
Tyr

cag
Gln

aca
Thr

gac
Asp
65

gag
Glu

cgg
Arg

atc
Ile

tat
Tyr

tgt
Cys
145

ctg
Leu

gg9
Gly

tect
Ser

gac
Asp

act
Thr
Y]

cag
Gln

aga
Arg

aat
Asn

aac
Asn

gac
130
gtt

Val

cg9

PCT/US02/07476
cac cca 55
His Pro
ctg ctc 103
Leu Leu

20
cag cce 151
Gln Pro
35
cgg aat 199
Arg Asn
atc ggg 247
Ile Gly
cca tgc 295
Pro Cys
gce tac 343
Ala Tyr

100
tac tca 391
Tyr Ser
115
ctg cat 439
Leu His
tce gtg 487
Ser Val
agt atc 535
Ser Ile
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cgc
Arg
165

ctg
Leu

cat
His

tac
Tyr

ctg
Leu

tgg
Trp
245

gce

Ala

ggc
Gly

atc
Ile

th
Il

tac
Tyr
325

atc
Ile

cag
Gln

tte
Phe

gce

tgc
Cys

aga
Arg

gag
Glu

ttt
Phe

cac
His
230

cte

Leu

tgg
Trp

aag
Lys

ctc
Leu

ctg
Leu
310

agyg
Arg

Acc
Thr

att
Ile

tct
Phe

ctg

ctg
Leu

aac
Asn

agc
Gly

gtg
Val
215

acg
Thr

tte
Phe

gca
Ala

gaa
Glu

gtg
val
295

atg
Met

aag
Lys

tac
Tyr

gtg
val

gtg
Val
375

aga

<gg
Arg

atc
Ile

aat
Asn
200

gtc
Val

gce
Ala

ctc
Leu

gtt
Val

cct
Pro
280

ctc

Leu

aca
Thr

gca
Ala

atg
Met

ttc
Phe
360

tce
Ser

aag

aat
Asn

acqg
Thr
185

gag
Glu

acgc
Thr

atc
Ile

ttc
Phe

ggc
Gly
265

ggt
Gly

cte
Leu

aaa
Lys

gtg
Val

ctc
Leu
345

atc
Ile

gtt
Val

cgg

gtg
vVal
170

tgg.
Trp

gtc
Val

aac
Asn

gtc
val

att
Ile
250

aaa

Lys

gac
Asp

atec
Ile

ctg
Leu

aag
Lys
330

ttc
Phe

tac
Tyr

ttc
Phe

tgg

atc
Ile

ttc
Phe

tgg
Trp

ttc
Phe

atg
Met
235

gga
Gly

ctc
Leu

tta
Leu

aat
Asn

cga
Arg
315

gcc

Ala

tte
Phe

ttc
Phe

tac
Tyr

cac

cac
His

ctg
Leu

tgc
Cys

ttc
Phe
220

acg
Thr

tgg
Trp

tac
Tyr

gtg
Val

ttt
Phe
300

gce

Ala

aac
Asn

gtc
val

aac
Asn

tgc
Cys
380

cgt

tgg
Trp

ctg
Leu

cgc
Arg
205

tgg
Trp

tac
Tyr

tgc
Cys

tat
Tyr

gac
Asp
285

gtg
val

tecc
Ser

ctg
Leu

aat
Asn

t.ct
Ser
365

ttc
Fhe

tgy

aac
Asn

caa
Gln
190

tgc
Cys

atg
Met

tcc
Ser

ata
Ile

gag
Glu
270

tac
Tyr

ttt
Phe

ace
Thr

gtc
Val

cct
Proc
359

ttc
Phe

ttc
Phe

cag

40

ctc
Leu
175

ctc
Leuy

gte
Val

ttt
Phe

acg
Thr

cce
Pro
255

aat
Asn

atc
Ile

ctyg
Leu

aca
Thr

ctc
Leu
335

gga
Gly

ctg
Leu

aat
Asn

gac

atc
Ile

atc
Ile

ace
Thr

gtg
vVal

gag
Glu
240

tgc
Cys

gag
Glu

tac
Tyr

ttc
Phe

tcec
Ser
320

ctc
Leu

gag
Glu

cag
Gln

gga
Gly

cac

acc
Thr

gac
Asp

acce
Thr

gaa
Glu
225

cat
His

cct
Pro

cag
Gln

caqg
Gln

aac
Asn
305

gag
Glu

ccc
Pro

gac
Asp

tcc
Ser

gag
Glu
ass

cac

acc
Thr

cac
His

ata
Ile
210

ggc
Gly

ctg
Leu

atc
Ile

tgc
Cys

ggc
Gly
290

atc

Ile

acc
Thr

ctg
Leu

gac
Asp

ttt
Phe
370

gtg
val

gcc

PCT/US02/07476
ttc ate 583
Phe Ile

180
gaa gtg 631
Glu val
185
tte aac 679
Phe Asn
tgc tac 727
Cys Tyr
cgc aag 775
Arg Lys
att gtc 823
Ile Val

260
tgg ttt 871
Trp Phe
275
ccc atc 919
Pro Ile
gte agg 567
Val Arg
atc cag 1015
Ile Gln
ttg ggc 1063
Leu Gly

340
ctg tca 1111
Leu Ser
i55
cag ggt 1159
Gln Gly
cgec tee 1207
Arg Ser
ctc cga 1255
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Ala Leu
390

gtg cct
Val Pro
405

age ttc
Ser FPhe
cccatet

gtcctec

ccggaag

<210>
<211>
<212>
<213>
<400>
Met Gly
1

Tyr Ser

Gln Asp

Thr Thr
50

Asp Gln
65

Glu Arg

Ile Asn

Arg Lys Arg Trp His Arg Trp Gln Asp
395

gtg gcc ¢gg gcc atg tec att ccc aca
Val Ala Arg Ala Met Ser Ile Pro Thr
410 415

cac agc atc aag cag aca gct gec gtg
His Ser Ile Lys Gln Thr Ala Ala Val
425 430
gcc cagcactcoca ccaccgaggce ggcttectcea
ttg ctacactgac ccttgggtgc aggagaaggg
aaa ggaaaactat gaaatggagg ctctgaaaga
20
431
PRT
Rattus norvegicus
20
His Pro Gly Ser Leu Pro Ser Ala Gln
5 : 10

Leu Leu Pro Leu Leu Gln Val Ala Gln
20 25

Gln Pro Leu Trp Thr Leu Leu Glu Gln
35 : 40

Arg Asn Phe Ser Gly Pro Tyr Ser Tyr
55

Ile Gly Thr Cys Trp Pro Gln Ser Ala
70 75

Pro Cys Pro Glu Tyr Phe Asn Gly Ile
85 90

Ala Tyr Arg Glu Cys Leu Glu Asn Gly
100 105

Tyr Ser His Cys Glu Pro Ile Leu Asp
115 120

41

His
400

tcg
Ser

tga

ttcttcacag ccttccctgg

ggggtggatg aactctcctg

PCT/US02/07476

His Ala Leu Arg

ccc acc agg atc
Pro Thr Arg Ile

tccectgtca

ccagg

Leu

Pro

Tyr

Cys

60

Pro

Lys

Thr

Asp

Leu

Gly

Cys

45

Tyr

Gly

Tyr

Trp

Lys
125

Leu

Arg

30

His

Thr

Ala

Asn

Ala

110

Gln

Cys

15

Pro

Arg

Thr

Leu

Thr
95

Ser

Arg

420

Leu

Leu

Thr

Leu

Val

80

Thr

Arg

Lys

1303

1349

140%

1469

1514
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Tyr

Cys

145

Leu

Thr

Asp

Thr

Glu

225

His

Pro

Gln

Gln

Asn

305

Glu

Pro

Asp

130

Val

Arg

Thr

His

Ile

210

Gly

Leu

Ile

Cys

Gly

290

Ile

Thr

Leu

Asp

Leu

Ser

Ser

Phe

Glu

195

Phe

Cys

Arg

Ile

Trp

275

Pro

Val

Ile

Leu

Leu

His

Val

Ile

Ile

180G

Val

Asn

Tyr

Lys

val

260

Phe

Ile

Arg

Gln

Gly

340

Ser

Tyr

Val

Arg

165

Leu

His

Tyr

Leu

Trp

245

Ala

Gly

Ile

Ile

Tyr

325

Ile

Gln

Arg

Ala

Ile
135

Leu

150

Cys

Arg

Glu

Phe

His

230

Leu

Trp

Lys

Leu

Leu

310

Arg

Thr

Ile

Leu

Asn

Gly

Val

215

Thr

Phe

Ala

Glu

val

295

Met

Lys

Tyr

Val

Ala

Val

Arg

Ile

Asn

200

val

Ala

Leu

Val

Pro

280

Leu

Thr

Ala

Met

Phe

Leu

Ala

Asn

Thr

185

Glu

Thr

Ile

Phe

Gly

265

Gly

Leu

Lys

Val

Leu

345

Ile

Ile

Ala

Val

170

Trp

Val

Asn

Val

Ile

250

Lys

Asp

Ile

Leu

Lys

330

Phe

Tyr
42

Ile Asn
140

Phe Leu
155

Ile His

Phe Leu

Trp Cys

Phe Phe

220

Met Thr
235

Gly Trp

Leu Tyr

Leu Val

Asn Phe

300

Arg Ala

315

Ala Asn

Phe Val

Phe Asn

Tyr

Leu

Trp

Leu

Arg

205

Trp

Tyr

Cys

Tyr

Asp

285

val

Sex

Leu

Asn

Ser

Leu

Phe

Gln
190

Cys

Met

Ser

Ile

Glu

270

Tyr

Phe

Thr

Val

Pro

350

Phe

PCTAUS02/07476

Gly

Leu

Leu

175

Leu

Val

Phe

Thr

‘Pro

255

Asn

Ile

Leu

Thr

Leu

335

Gly

Leu

His

Val

160

Ile

Ile

Thr

Val

Glu

240

Cys

Glu

Tyr

Phe

Ser

320

Leu

Glu

Gln
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355

Ser Phe Gln Gly Phe

370

Glu val Arg Ser Ala

385

His Ala Leu Arg Val

405

Pro Thr Arg Ile Ser

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

<220>
<221>
<222>

<4Q0>

21

22173
DNA
Mus musculus

cDs
{32)..1(1279)

21

420

Phe

Leu

330

Pro

Phe

Val
375

Arg

Val

His

360

Ser

Lys

Ala

Ser

Val

Arg

Arg

Ile
425

Phe

Trp

Ala

410

Lys

Tyr

His

395

Met

Gln

Cys

380

Arg

Ser

Thr

365

PCT/US02/07476

Phe Phe Asn

Trp Gln Asp

Ile Pro Thr

415

Ala Ala Val

430

Gly

His
400

Ser

tatccaggac getgacagag cgagcecgag g atg gga cag cgc ccg cag ctc
Met Gly Gln Arg Pro Gln Leu

cgg ctc
Arg Leu

tcc ctc
Ser Leu
25

tct ggc
Ser Gly
40

ccc agg

Pro Arg

ttc tac
Phe Tyr

ctg gcc
Leu Ala

gtg
val
10

cag
Gin

ctg
Leu

agc
Ser

ggt
Gly

aac
Asn
90

aag
Lys

gat
Asp

cag
Gln

cct
Pro

gte
Val
75

gge
Gly

gcc

Ala

cag
Gln

tgc
Cys

gca
Ala
60

cge

Arg

agce
Ser

ctt
Leu

cag
Gln

aat
Asn
45

ggg
Gly

tac
Tyx

tgy
Trp

cte
Leu

tgt
Cys
30

gcc

Ala

cag
Gln

aac
Asn

gca
Ala

ctt
Leu
15

gag
Glu

tcc
Ser

ttg
Leu

acc
Thr

gce
Als
95

ctg
Leu

agce
Ser

gtg
Val

gtg
Val

aca
Thr
80

cgt
Arg

1

999
Gly

ctg
Leu

gac
Asp

gtt
Val
€5

aac
Asn

gtg
Val

43

ctg
Leu

tce
Ser

ctc
Leu
50

cgg
Arg

aat
Asn

aat
Ash

aac
Asn

ctg
Leu
35

att
Ile

ccc
Pro

ggc
Gly

tat
Tyr

ccc
Pro
20

gcc
Ala

ggc
Gly

tgc
Cys

tac
Tyr

tct
Ser
100

gtc
val

agc
Ser

acc
Thr

cct
Pro

tcc
Ser

aat
Asn

tgc
Cys

gcc
Ala
70

gaa

Glu

tgc
Cys

acc
Thr

gtc
Val

tgg
Trp
55

ttt
Phe

tge
Cys

cag
Gln

52

100

148

196

244

292

340

fo\“f.
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gag
Glu

gtc
Val

att
Ile
105

atc
Ile

120

gtg
val

aac
Asn

acg
Thr

aac
Asn

gta
val
200

gcc

Ala

gtc
Val

att
Ile

cct
Pro

ctg
Leu
280

ace
Thr

gct
Ala

atg

gece
Ala

atc
Ile

tgg
Trp

gtg
Val
185

acc

Thr

atc
Ile

tgc
Cys

999
Gly

gga
Gly
265

ctg
Leu

aaa
Lys

gtg
Val

ttg

ctc
Leu

atc
Ile

ttt
Phe

atc
Ile

tet
Phe
170

gce

Ala

aac
Asn

gta
Val

atc
Ile

aaa
Lys
250

gta
Val

atc
Ile

ctc
Leu

aag
Lys

ttc

aac
Asn

aac
Asn

gtc
Val

cac
His
155

gtg
val

tgg
Trp

tte
Phe

ctc
Leu

ggc
Gly
235

ctt

Leu

tat
Tyr

aac
Asn

cga
Arg

gce
Ala
315

tte

gaa
Glu

tac
Tyr

ctec
Leu
140

tgg
Trp

gtc
Val

tgc
Cys

tte
Phe

acg
Thr
220

tgg
Trp

tac
Tyr

act
Thr

ttt
FPhe

gca
Ala
300

act
Thr

gtc

gag
Glu

ctg
Leu
125

ttc
Phe

aac
Asn

cag
Gln

agg
Axrg

tgy
Trp
205

tac

Tyr

ggt
Gly

tac
Tyr

gac
Asp

atc
Ile
285

tce
Ser

ctg
Leu

aac

aag
Lys
110

ggc

Gly

ctg
Leu

cte
Leu

ctc
Leu

ctyg
Leu
190

atg
Met

tcc
Ser

gtg
Val

gac

tac
Tyr
270

ttt
Phe

acc
Thr

gtg
Val

cct

aag
Lys

cac
His

cgg
Arg

atc
Ile

acc
Thr
175

gtg
Val

ttc
Phe

ace
Thr

cct
Pro

aat
Asn
255

atc
Ile

ctc
Leu

aca
Thr

ctc
Leu

g99

agc
Ser

tgc
Cys

cte
Leu

tcg
Ser
160

gtg
Val

aca
Thr

ggt
Gly

gac

ttc
Phe
240

gaa

Glu

tac
Tyr

ttc
Phe

tct
Serx

ttg
Leu
320

gag

aaa
Lys

atc
Ile

agg
Arg
145

gct
Ala

agc
Ser

gcc
Ala

gag
Glu

cgt
Arg
225

cccC

Pro

aag
Lys

cag
Gln

aac
Asn

gag
Glu
305

cce
Pro

gac

gtg
val

tec
Ser
130

agc
Ser

o of !
Phe

ccc
Pro

gcc
Ala

ggc
Gly
210

ctg

Leu

atc
Ile

tgc
Cys

ggc
Gly

att
ile
290

act
Thr

ctc
Leu

gag

cac
His
115

ctg
Leu

atc
Ile

étc
Ile

gag
Glu

tac
Tyr
195

tgc

Cys

cgc
Arg

att
ile

tgg
Trp

ccce
Pro

275

gtc
Val

att
Ile

ctg
Leu

gte

tac
Tyr

gtg
val

cgg
Arg

ctg
Leu

gtc
Val
180

aac
Asn

tac
Tyr

aag
Lys

gtg
Val

ttt
Phe
260
atg
Met

cgc

cag
Gln

gg¢
Gly

tce

cac
His

gcc
Ala

tgc
Cys

cgc
Arg
165

cac
His

tac
Tyr

ctyg
Leu

tgg
Trp

gct
Ala
245

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr

ate
Ile
325

agyg
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att gceo 388
Ile Ala
ctc ctg 436
Leu Leu

135
ctg agg 484
Leu Arg
150
aac gcc 532
Asn Ala
cag agc 580
Gln Ser
tte cac -628
Phe His
cac aca 676
His Thr

215
atg ttc 724
Met Phe
230
tgg gcc 772
Trp Ala
aaa cgt 820
Lys Arg
ctyg gtc 868
Leu Val
ctc atg 816
Leu Met

295
agg aag 964
Arg Lys
310
acc tac 1012
Thr Tyr
gtt gtc 1060
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O

O

Met Phe

330

Leu

ttc
Phe

tac
Tyr

atc
Ile
345

tct
Ser
360

ttc
Phe

gtg
Val

aag
Lys

tgg
Trp

agg
Arg

gec
Ala

cgc
Arg

gce
Ala

atc
Ile

age
Ser

aag
Lys
410
ccccaagacc
aggcagcctt
aaagcccata
ggaagttgaa
gctgtecttct
ccaactgtta
gttagcgatg
tagcggtaga
gagccaccag
ttgctgecct
tatccactga
acctgtgaga
agtctatgag
ttgaacacag
gctcctggga
agtgggtagg

ttatctttte

Phe Val

ttec
Phe

aac
Asn

tat
Tyr

tgt
Cys

cgg
Arg

cga
Arg
380

tce
Ser

atg
Met
395

tce
Ser

cag
Gln

tct
Ser

ttt
Phe
365

tgg
Trp

atc
Ile

aca
Thr

Pro

ttc
Phe
350

ctg

Leu

cag
Gln

ccc
Fro

gca
Ala

Gly
335

ctg
Leu

aac
Asn

gac
Asp

acc
Thr

gtg
val
415

Glu

dJag
Glu

agt
Ser

aag
Lys

tce
Ser
400

tga

Asp

tce
Ser

gag
Glu

cac
His
385

cce
Pro

Glu

ttt
Phe

gtc
vVal
370

tcc
Ser

acc
Thr

Val

cag
Gln
355

cgc

Arg

atc
Ile

aga
Arg

Ser
340

ggc
Gly

tct
Ser

aga
Arg

gte
Val

Azrg

ttc
Phe

gce
Ala

gcc
Ala

agc
Ser
405
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val val
ttc gtg 1108
Phe Val
ate cgg 1156
Ile Arg

375
¢cga gtg 1204
Arg Val
390
tte cac 1252
Phe His

acctcaggcc acagagcagc

cgaggctggyg

cccatccctg

gcactggggt’

atgggcattg
cccagagecag
ccctggggcea
ccttgggatg
aatctgggaa
gatttcatca
gcaccrtttag
cagcaacggt
agatgggggt
gaaggagtgyg
tcacaagctyg
caactaacta
agagctgagg

aact

gaaatgatgc

cccectgggat

gggccettgg”

ggggctggaa
cttactgaag

tcatggaaaa

‘ctaccgagga

cgtcatcaga
gcactgtggc
acatttacta
ccectegece

cgggaagyggg

cccctgggta
ggggaaggat
actaagccct

agccgcagca

aagctcacta
gcagacctgt
catctagctce
accectgcagce
atctgtegtce
ctcccttetg
ccaacatggt
tggcactcca
actgccactg
ttctgcaggc
ccaaatcctc
acttgagttyg
cccaggceac
ctattcaagt
tgctecccagg

ggactgaggt

45

gcgagcctgt
aagcctgecce
cctgctgecce
agtttgatgg
tccaggaget
agactgtaaa
ccagtcagga
cctcecctaca
gaaagccctg
éaagccagct
ccacctetgg
ccaggdgaacca
tggcttcagt
gccetgacca
cttggaatgg

gggggtgata

ctgcagaggc
agccgtggac
attctccctg
gcctgtgage
gttggggagy
gtctctgagt
gaccgggaga
agtcactcct
ccttgetget
ttectgtcact
gtatcttcta
gagtgggccc
ggctggectce
gcgacaggtg
cccagtecte

taaataatat
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1359
1419
1479
1539
1598
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1719
1779
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1889
1959
2019
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<210> 22
<211> 415
<212> PRT
<213>
<400> 22

Met Gly Gln

1

Gly
Leu
Asp
val
65

Asn
Vval
Lys
Ile
Arg
145
Ala

Ser

Ala

Leu

Ser

Leu

50

Arg

Asn

Asn

val

Ser

130

Ser

Fhe

Pro

Ala

Asn

Leu

35

Ile

Pro

Gly

Tyr

His

115

Leu

Ile

Ile

Glu

Tyr

Arg

Pro

20

Ala

Gly

Cys

Tyr

Ser

100

Tyx

val

Arg

Leu

val

180

Asn

Mus musculus

Pro

Val

Ser

Thr

Pro

Arg

85

Glu

His

Ala

Cys

Arg

165

His

Tyx

Gln

Saer

Asn

Cys

Ala

70

Glu

Cys

Ile

Leu

Leu

150

As.n

Gln

Phe

Leu

Thr

val

Trp

Phe

Cys

Gln

Ala

Leu

135

Arg

Ala

Ser

His

Arg

Ser

Ser

40

Pro

Phe

Leu

Glu

Val

120

Val

Asn

Thr

Asn

Val

Leu

Leu

25

Gly

Arg

Tyr

Ala

Ile

105

Ile

Ala

Ile

Trp

Val

185

Thr

Vval

10

Gln

Leu

Ser

Gly

Asn

90

Leu

Ile

Phe

Ile

Phe

170

Ala

Asn
46

Lys

Asp

Gln

Fro

Val

15

Gly

Asn

Asn

Val

His

155

Val

Trp

Phe

Ala

Gln

Cys

Ala

60

Arg

Ser

Glu

Tyr

Leu

140

Trp

Val

Cys

Phe

Leu

Gln

Asn

45

Gly

Tyr

Trp

Glu

Leu

125

Fhe

Gln

Arg

Trp

Leu

Cys

30

Ala

Gln

Asn

Ala

Lys

110

Gly

Leu

Leu

Leu

Leu

190

Met
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Leu

15

Glu

Ser

Leu

Thr

Ala

95

Lys

His

Arg

1le

Thr

175

val

Phe

Leu

Ser

Val

Val

Thr

80 -

Arg

Ser

cys

Leu

Ser

160

Val

Thr

Gly
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Glu

Arg

225

Pro

Lys

Gln

Glu
305

Pro

Ser

Glu

His

385

Pro

Gly

210

Leu

Ile

Cys

Gly

Ile

280

Thr

Leu

Glu

Phe

Val

370

Ser

Thr

<210>
<211>

195

Cys

Arg

Ile

Trp

Pro

275

val

Ile

Leu

val

Gln
355

Arg

Ile

Arg

23
1374

Tyr

Lys

Val

Phe

260

Met

Arg

Gln

Gly

Ser

340

Gly

Ser

Arg

val

Leu

Trp

Ala

245

Gly

Ile

Ile

Tyr

Ile

325

Arg

Phe

Ala

Ala

Ser
405

His

Met

230

Trp

Lys

Leu

Arg

310

Thr

Val

Phe

Ile

Arg

350

Phe

Thr

215

Phe

Ala

Arg

Val

Met

295

Lys

Tyr

val

val

Arg
375

Val

200

Ala

val

Ile

Pro

Leu

280

Thr

Met

FPhe

Ser

360

Lys

Ala

Ser

Ile
Cys
Gly
Gly
265
Leu
Lys
Val
Leu
Ile
345
Val
Arg

Arg

Ile

Val

Ile

Lys

250

Val

Ile

Leu

Lys

Phe

330

Tyr

Phe

Trp

Ala

Lys
410

47

Leu

Gly

235

Leu

Tyr

Asn

Ala

315

Phe

Fhe

Tyr

Arg

Met
395

Gln

Thr

220

Trp

Tyr

Thr

Phe

Ala

300

Thr

val

Asn

Cys

Arg

380

Ser

Ser

205

Tyr Ser

Gly val

Tyr Asp

Asp Tyr

270

Ile Phe
285

Ser Thr

Leu Val

Asn Pro

Ser Phe

350

Phe Leu
365

Trp Gln

Ile Pro

Thr Ala
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Thr

Pro

Asn

255

Ile

Leu

Thr

Leu

Gly

335

Leu

Asn

RAsp

Thr

vVal
415

Asp

Phe

240

Glu

Tyr

Phe

Ser

Leu

320

Glu

Glu

Ser

Lys

Ser
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<212> DNA

<213> Mus musculus
<220>

<221> CDS

<222> {79)..1(1374}
<400> 23

gccggacaga cctcctttgg aagcagccac ttctggteece

ggcaggatct gctgtccc

ctt
Leu

cCa
Pre

tac
Tyr

tgc
Cys
60

ccoc

Pro

aag
Lys

acc
Thr

gac

aac
Asn
140

ctg
Leu

cac
His

ctc
Leu

ggc
Gly

tgc
Cys
45

aac
Asn

gga
Gly

tac
Tyr

tgg
Trp

aag
Lys
125

tac

Tyr

ctt
Leu

tag
Trp

ctc
Leu

cag
Gln
30

cac
His

acg
Thr

gcc
Ala

aac
Asn

gcc
Ala
110

cag

Gln

ctg
Leu

ttc
Phe

aac
Asn

tgc
Cys
15

gca
Ala

agg
Arg

acc
The

cta
Leu

acg
Thr
95

tca
Ser

aga

ggt
Gly

cta
Leu

cte
Leu
175

ctg
Leu

cece
Pro

acc
Thr

ttg
Leu

gta
Val
80

acc
Thr

agg
Arg

aag
Lys

cac
His

gty
Val
160

atc
Ile

atg
Met
1

ttt
Phe

cag
Gln

aca
Thr

gac
Asp
65

gag
Glu

<gg
Arg

gte
Val

tat
Tyr

tgt
Cys
145

ctg
Leau

acc
Thr

999
Gly

tece
Serx

gac
hsp

att
lle
50

cag
Gln

aga
Arg

aat
Asn

aac
Asn
gac
130
gtt

Val

cgg
Arg

acc
Thr

acc
Thr

ctg
Leu

cag
Gln
35

999
Gly

atc
Ile

ccg
Pro

gecc
Ala

tac
Tyr
115

ctg

Leu

tcec
Sear

agt
Ser

ttc
Phe

cca
Pro

ctt
Leu
20

cce
Pro

aat
Asn

999
Gly

tgc
Cys

tac
Tyr
100

tca
Ser

cat
His

gtg
val

atc
Ile

att
Ile
180

ggc
Gly
5

cca

Pro

ctg
Leu

ttt
Phe

acc
Thr

ccc
Pro
85

aga

cac
His

tac
Tyr

gtg
val

cgc
Arg
165

ctg
Leu

43

tct
Ser

gtg
Val

tgg
Trp

tca
Ser

tgc
Cys
70

gag
Glu

gag
Glu

tge
Cys

cga

gcc
Ala
150

tgce
Cys

aga
Arg

catccctgga gcgatcgagce

ctt
Leu

ctc
Leu

aca
Thr

ggt
Gly
55

tgg
Trp

tac
Tyr

tgc
Cys

gaa
Glu

atc
Ile
135

ctyg
Leu

ctg
Leu

aac
Asn

ccc
Pro

cag
Gln

ctt
Leu
40

ccc
Pro

cca
Pro

ttc
Phe

ety
Leu

ccc
Preo
120

gce

Ala

gtg
val

agg
Arg

atc
Ile

agt
Ser

gtg
Val
25

ttg
Leu

tac
Tyr

cag
Gln

aat
Asn

gag
Glu
105

att
Ile

ctc
Leu

gcc
Ala

aat
Asn

gcg
Ala
185
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gca
Ala
10

gcce
Ala

gag
Glu

acc
Thr

agc
Ser

ggc
Gly
90

aac

Asn

ttg
Leu

att

Ile

gct
Ala

gtg
val
170

tgg
Trp

cag
Gln

caa
Gln

cag
Gln

tac
Tyr

gca
Ala
75

atc
Ile

ggg
Gly

gat
Asp

gte
val

ttc
Phe
155

atc
Ile

tte
Phe
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303

351

398
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543
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ctg
Leu

tgce
Cys

tte
Phe
220

acyg
Thr

tgg
Trp

tac
Tyr

gtg
Val

tte
Phe
300

gca

Ala

acg
Thr

gtc
val

aac
Asn

tgc
Cys
380

cgc

ctg
Leu

cgc
Arg
205

tgg
Trp

tac
Tyr

tgc
Cys

tat
Tyx

gac
Asp
285

gta
Val

tcec
Ser

ctg
Leu

aat
Asn

tct
Ser
365

ttc
Phe

tgg
Trp

caa
Gln
190

tgc
Cys

atg
Met

tcc
Ser

att
Ile

gag
Glu
270

tac
Tyr

ttt
Phe

acc
Thr

gte
Val

cet
Pro
350

ttc
Phe

tte
Phe

cag
Gln

ctc
Leu

atc
Ile

tttc
Phe

aca
Thr

ccc
Pro
255

aat
Asn

atc
Ile

ctyg
Leu

acg
Thr

cte
Leu
335

gge
Gly

ctg
Leu

aat
Asn

gac
Asp

atc
Ile

acc
Thr

gtg
Val

gag
Glu
240

tgc
Cys

gag
Glu

tac
Tyr

ttt
Phe

tcc
Ser
320

cte
Leu

gag
Glu

cag
Gln

gga
Gly

cac
His
400

gac
Asp

acc
Thr

gag
Glu
225

cac
His

cct
Pro

cag
Gin

cag
Gln

aac
Asn
305

gag
Glu

ccce
Pro

gac
Asp

tcc
Ser

gag
Glu
385

cac
His

cac
His

ate
Ile
210

ggc
Gly

ctyg
Leu

atc
Ile

tgc
Cys

g9¢
Gly
290

atc
Ile

aca
Thx

ctg
Leu

gac
Asp

ttc
Phe
370

gtg
Val

gcc
Ala

gaa gtg
Glu val
195

tte aac
Phe Asn

tgc tac
Cys Tyr

cgc aag
Arg Lys

atc atc
Ile 1le
260

tgg ttt
Trp Phe
275

ccc gtc
Pro Val

gtc agg
val Arg

atc caa
Ile Gln

ttg ggc
Leu Gly

340

ctg tce
Leu Ser
355

cag ggt
Gln Gly

cgc.gcg
Arg Ala

ctc cgg
Leu Arg

cac
His

tat
Tyr

ctyg
Leu

tgg
Trp
245

gcc
Ala

agc
Gly

atg
Mat

atc
Ile

tac
Tyr
325

atc

Ile

cag
Gln

ttc
Phe

gcc
Ala

gtg
Val
405

49

gag
Glu

ttt
Phe

cac
His
230

ctt
Leu

tgg
Trp

aag
Lys

ctt
Leu

ctg
Leu
310

agg
Arg

acc
Thr

att
Ile

ttt
Phe

ctg
Leu
390

cct
Pro

ggc
Gly

gtg
Val
215

acg
Thr

tte
Phe

gca
Ala

gaa
Glu

gty
Vval
295

atg
Met

aag
Lys

tac
Tyr

gtg
Val

gtg
Val
375

aga

Arg

gtg
val

aat
Asn
200

gtc
Val

gce
Ala

ctc
Leu

gtt
Val

gct
Ala
280

ctyg
Leu

B.Cg
Thr

gca
Ala

atg
Met

o of of
Phe
360

tcc

Ser

aag
Lys

gcc
Ala

gag
Glu

acc
Thr

att
Ile

tte
Phe

ggc
Gly
265

ggt
Gly

ttg
Leu

aag
Lys

gtg
val

ctc
Leu
345

atc
Ile

gt
Val

<gg
Arg

cdgg
Axg

PCT/US02/07476
gtc tgg 687
Val Trp
aac ttc 735
Asn Phe
gtc atg 783
Val Met

235
att gga 831
Ile Gly
250
aaa ctc 879
Lys Leu
gat ttg 927
Asp Leu
atc aat 975
Yle Asn
tta cga 1023
Leu Arg

315
aag gcc 1071
Lys Ala
330
ttc ttt 1119
FPhe Phe
tac tte 1167
Tyr Phe
ttc tac 1215
Phe Tyr
tgg cac 1263
Trp His

395
gcc atg 1311
Ala Met
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tcc
Ser

aca
Thr

atc cct acg teg
Ile Pro Thr Ser

415

gct gct gtg tga
Ala Ala Val

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

<400>

430

24
431
PRT

Mus musculus

24

Met Gly Thr

1

Phe

Gln

Thr

Asp

65

Glu

Arg

val

Tyr

Cys

145

Leu

Ser

Asp

1le

50

Gln

Arg

Asn

Asn

130

vVal

Arg

Leu

Gln

35

Gly

Ile

Pro

Ala

Tyr

115

Ser

Ser

Pro

Leu

20

Pro

Asn

Gly

Cys

Tyr

100

Ser

His

Val

Ile

Gly

Pro

Leu

Phe

Thr

Pro

85

Arg

His

Tyr

val

Arg
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ccC acc agg atc age ttc cac agc atc aag cag
Pro Thr Arg Ile Ser Phe His Ser Ile Lys Gln

Ser

Val

Trp

Ser

Cys

70

Glu

Glu

Cys

Arg

Ala

150

Cys

Leu
Leu
Thr
Gly
?rp
Tyr
Cys
Glu
Ile

135

Leu

Pro

Gln

Leu

40

Pro

Pro

Phe

Leu

Pro

120

Ala

Val

Arg

420

Ser Ala
10

val Ala
25

Leu Glu

Tyr Thr

Gln Ser

Asn Gly
90

Glu Asn
105

Ile Leu

Leu Jle

Ala Ala

Asn Val
50

Gln

Gln

Gln

Tyr

Ala

75

Ile

Gly

Asp

val

Fhe

155

Ile

Lenu

Pro

Tyr

Cys

60

Pro

Lys

Thr

Asp

Asn

140

Lau

His

Leu
Gly
Cys
45

Aszn
Gly
Tyr
Trp
Lys
125
Tyr

Leu

Trp

425

Leu

Gln
30

His

Thr-

Ala

Asn

Ala

110

Gln

Leu

Phe

Asn

Cys
15

Ala
Arg
Thr
Leu
Thr
95

Ser

Gly
Leu

Leu

Leu

Pro

Thr

Leu

val

80

Thr

Arg

Lys

His

Val

160

Ile

1359
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Thr Thr

Asp His

Thr Ile
210

Glu Gly
225

His Leu

Pro 1lle

Gln Cys

Gin Gly

290

Asn Ile
305

Glu Thr,

Pro Leu

Asp Asp

Ser Fhe
370

Glu Val
385

Phe

Glu

195

Phe

Cys

Arg

Ile

Trp

275

Pro

val

Ile

Leu

Leu

355

Gln

Arg

1le

180

Val

Asn

Tyr

Lys

Ile

280

Phe

vVal

Arg

Gln

Gly
340

Ser

Gly

Ala

165

Leu

His

Tyr

Leu

Trp

245

Ala

Gly

Met

Ile

Tyr

325

Ile

Gln

Phe

Ala

Arg

Glu

Phe

His

230

Leu

Trp

Lys

Leu

Leu

310

Axg

Thr

Ile

Fhe

Leu
390

Asn

Gly

val

215

Thr

Phe

Ala

Glu

Val

295

Met

Lys

Tyr

Val

Val
375

Ile

Asn

200

Val

Ala

Leu

Val

Ala

280

Leu

Thr

Ala

Met

Phe

360

Ser

Lys

Ala

185

Glu

Thr

Ile

Phe

Gly

265

Gly

Leu

Lys

Val

Leu

345

Ile

Val

Arg

170

Trp

Val

Asn

Val

Ile

250

Lys

Asp

Ile

Leu

Lys

330

Phe

Tyr

Phe

Trp

51

Phe

Trp

Phe

Met

235

Gly

Leu

Leu

Asn

Arg

315

Ala

Phe

Phe

Tyr

His
395

Leu

Phe

220

Thr

Trp

Tyr

Val

Phe

300

Ala

Thr

Val

Asn

Cys

380

Arg

Leu

Arg

205

Trp

Tye

Cys

Tyr

Asp

285

val

Ser

Leu

Asn

Ser

365

Phe

Trp

Gln

150

Cys

Met

Ser

Ile

Glu

270

Tyr

Phe

Thr

Val

Pro

350

Phe

Phe

Glin

PCT/US02/07476

175

Leu

Ile

FPhe

Thr

Pro
255

ﬁsn

Ile

Leu

Thr

Leu

335

Gly

Leu

Asn

Ile

Thr

Val

Glu

240

Cys

Glu

Tyr

Fhe

Ser

320

Glu

Gln

Gly

His
400

775

AV
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His Ala Leu Arg Val

405

PCT/US02/07476

Pro Val Ala'Arg Ala Met Ser Ile Pro Thr Ser

410

415

Pro Thr Arg Ile Ser Phe His Ser Ile Lys Gln Thr Ala Ala Val

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

<220>
<221>
222>

<400>

gggcattacc ttggtgggta ggtcgggcag ggtaggacag gcctaagaga gaggccggac
agacctcctt tggaagcagc cacttctggt ccccatecet ggagcegatcg agcggeagga

tectgectgtece ¢ atg ggg acc cca ggc tet ¢tt ccc agt gca cag ctt ctc
Met Gly Thr Pro Gly Ser Leu Pro Ser Ala Gln Leu Leu

ctc tgc
Leu Cys
15

cag gca
Gln Ala
30

cac ‘agg
His Arg

acqg acc
Thr Thr

gec cta
Ala Leu

aac acg
Asn Thr
95

gcc tea
Ala Ser
110

aga aag

25
2617
DNA

420

Mus musculus

CD3

{132)..(1424)

25

ctg
Leu

cece
Pro

acc
Thr

ttg
Leu

gta
val
80

acc
Thr

agg
Arg

tat

1

ttt
Phe

cag
Gln

aca
Thr

gac
Asp
65

gag
Glu

<gg

Arg

gtc
Val

gac

tce
Ser

gac
Asp

att
Ile
50

cag
Gln

aga
Arg

aat
Asn

aac
Asn

ctg

ctg
Leu

cag
Gln
35

g99g
Gly

atc
Ile

ccg
Pro

gcc
Ala

tac
Tyr
115

cat

ctt
Leu
20

ccc

Pro

aat
Asn

g99
Gly

tgc
Cys

tac
Tyr
100

tca
Ser

tac

5
cca

Pro

ctqg
Leu

ttt
Phe

acc
Thr

cce
Pro
B85

aga
Arg

cac
His

cga

425

gtg ctc
Val Leu

tgg aca
Trp Thr

tca ggt
Ser Gly

tgc tgg
Cys Trp
70

gaq tac
Glu Tyr

gag tgc
Glu Cys

tge gaa
Cys Glu

atc gcc

52

cag
Gln

ctt
Leu
40

cccC

Pro

cca
Pro

ttc
Fhe

ctg
Leu

cee
Pro
120

ctc

gtg
val
25

ttg

Leu

tac
Tyr

cag
Gln

aat
Asn

gag
Glu
10S

att
Ile

att

10

gec
Ala

gag
Glu

ace
Thr

agc
Ser

ggc
Gly

aac
Asn

ttg
Leu

gtc

430

caa
Gln

cag
Gln

tac
Tyr

gca
Ala
75

atc
Ile

ga99
Gly

gat
Asp

aac

cca
Pro

tac
Tyr

tgc
Cys
60

ccc
Pro

aag
Lys

acc
‘Thr

gac
Asp

tac

ggc
Gly

tgc
Cys
45

aac
Asn

gga
Gly

tac
Tyr

tgg
Trp

aag
Lys
125

ctg

60

120

170

218

266

314

362

410

458

506

554
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ggt
Gly

cta
Leu

ctc
Leu

ctc
Leu
190

atc
Ile

ttt
Phe

aca
Thr

ccc
Pro

—aat
Asn
270

atc

Ile

ctyg
Leu

acg
Thr

cte
Leu

gge
Gly

Lys

cac
His

gtg
Val

atc
Ile
175

atc
Ile

ace
Thr

gtg
Val

gag
Glu

tgc
Cys
255

gag
Glu

tac
Tyr

ttt
Phe

tcc
Ser

ctc
Leu
335

gag
Glu

Tyr

tgt
Cys

ctyg
Leu

160

acc
Thr

gac
Asp

ace
Thr

gag
Glu

cac
Hais
240

cct
Fro

cag
Gln

cag
Gln

aac
Asn

gag
Glu
320

cCce

Pro

gac
Asp

Asp

gtt
val
145

cgg
Arg

acc
Thr

cac
His

atc
Ile

ggc
Gly
225

ctyg
Leu

atc
Ile

tgc
Cys

ggc
Gly

atce
Ile
305

aca
Thx

ctg
Leu

gac
Asp

Leu
130

tcc
Ser

agt
Ser

tte
Phe

gaa
Glu

ttc
Phe
210

tgc
Cys

cgc

atc
Ile

tag
Trp

cce
Pro
290

gte
Val

atc
Ile

ttg
Leu

ctg
Leu

His

gtg
Val

atc
Ile

att
Ile

gtg
Val
195

aac
Asn

tac
Tyr

aag
Lys

atc
Ile

ttt
Phe
275
gtc
Vval

agg

caa
Gln

ggc
Gly

tce

Ser

Tyr

gtg
val

cge
Axrg

ctg
Leu
180

cac
His

tat
Tyrx

ctg
Leu

tgg
Trp

gcc
Ala
260

ggc
Gly

atg
Met

atc
Ile

tac
Tyr

atc
Ile
340

cag
Gln

Arg

gcc
Ala

tgc
Cys
165

aga
Arg

gag
Glu

o ol
Phe

cac
His

ctt
Leu
245

tgg
Trp

aag
Lys

ctt
Leu

ctg
Leu

agg
Arg
325

acc

Thr

att
Ile

Ile

ctyg
Leu
150

ctg
Leu

aac
Asn

ggc
Gly

gtg
val

acyg
Thr
230

tte
Phe

gca
Ala

gaa
Glu

gtg
Val

atg
Met
310

aag

Lys

tac
Tyr

gtg
val

Ala
135

gtg
Val

agg
Arg

atc
Ile

aat
Asn

gtc
Val
215

gce
Ala

cte
Leu

gtt
Val

gct
Ala

ctyg
Leu
295

acg
Thr

gca
Ala

atg
Met

ttc
Phe

33

Leu

gce
Ala

aat
Asn

gcg
Ala

gag
Glu
200

acc
Thr

att
Ile

ttc
Phe

ggc
Gly

ggt
Gly
280

ttg

Leu

aag
Lys

gtg
val

ctc
Leu

ate
Ile

Ile

get
Ala

gty
Val

tgg
Trp
185

gtc
Val

aac
Asn

gtc
Val

att
ile

aaa
Lys
265

gat
Asp

atc
Ile

tta
Leu

aaqg
Lys

ttc
Phe
345

tac
Tyr

Vai

ttc
Phe

atc
Ile
170

ttc
Phe

tgg
Trp

ttc
Phe

atg
Met

gga
Gly
250

ctc
Leu

ttg
Leu

aat
Asn

cga
Arg

gce
Ala
330

tte
Phe

ttc
Phe

Asn

ctg
Leu
155

cac
His

ctg
Leu

tgc
Cys

tte
Phe

acg
Thr
235

tgg
Trp

tac
Tyr

gtg
Val

ttt
Phe

gca
Ala
315

acg

Thr

gte
Val

aac
Asn

PCT/US02/07476

Tyr Leu
140
ctt ttc 602
Leu Phe
tgg aac €50
Trp Asn
ctg caa 698
Leu Gln
cgc tgc 746
Arg Cys

205
tgg atg 794
Trp Met
220
tac tcc 842
Tyr Ser
tgc att 890
Cys Ile
tat gag 938
Tyr Glu
gac tac 986
Asp Tyr

285
gta ttt 1034
Val Fhe
300
tcc acc 1082
Ser Thr
ctg gtc 1130
Leu Val
aat cct 1178
Asn Pro
tect ttce 1226
Ser Phe
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350 355 380 365

ctg cag tcc ttc cag ggt ttc tﬁt gtg tcc gtt ttc tac tgc ttc tte 1274
Leu Gln Ser Phe Gln Gly Phe Phe Val Ser Val Phe Tyr Cys Phe Phe

370 375 380
aat gga gag gtg cgc gcg gcc ctg aga aac ggd tgy cac cgc tgg cag 1322
Asn Gly Glu Val Arg Ala Ala Leu Arg Asn Gly Trp His Arg Trp Gln
385 390 395
gac cac cac gcc ctc €g9 gtg cct gtg gcc cgg gcc atg tecc atc cct 1370
Asp His His Ala Leu Arg Val Pro Val Ala Arg Ala Met Ser Ile Pro
400 405 410
acg tcg ccc acc agg atc agc tte cac agc atc aag cag aca gct gct 1418
Thr Ser Pro Thr Arg Ile Ser Phe His Ser Ile Lys Gln Thr Ala Ala
415 420 425

gtg tga ccctctgtca ccgtetgece ggcagtccac cactgaggca gcttctcecat 1474
Val

430

cctttacagc cttcccctgyg gtectccttg ctaccctgac ccacagggta caaggtacag 1534
gagaagggayg gagaacgaac actcccgect ggaaggaaag gaaagctatg acatgggggg 1594
gctctgaagg accagggccc agtgcageca gccacacatc tccaagcacg aaggagceagg 1654
aggacatcac aggaccctca gaagggatgce atctcacacc atcaagecctc tgtgcoaccca 1714
gectcttttg tggggtcctc actgcagcac catttacatc tgaagaaact gaggctcaga 1774
gcaggcaggg acctggccaa gtcacatagce tacttgcece acccacagca cccacagtig 1834
gctctgetec ttgoctttcoca tctccacacg tgagggcgcc ctctaaaggt gagggagaca 1894
agaatgacct tatctggctt'catcccagaa gctgtcgage agagatgacce agcecctttac 1954
caaggtagcc ttcttcttce ccagtetgtt tcccatgtgt ctecaggaga atgctggett 2014
tcagteggec atccctectg ggagtcccoca attcagtctyg ggctcagtct ggggacctag 2074
accacgggaa gtgagttaga tggaaagtca cactctccac agtgccagac agaagggaga 2134
acagaagcgc ctggggaaga agggtgagga tcccccaaat cagagtatge ctgggagtga 2194
ttgaaacaag ggccccagga tctcagtgac atcagccagg catctgtgga gttggccaca 2254
attcaagcaa cgagatgttg gagagatatt gtgagccagt aataaaggca gaatgtctge 2314
aggacatatc catgcccctc ttcttactgg ctaggcccaa gcaggectte ctgtggagtc 2374
tttaggttca aagggcccga atcattcctg tcaccccaaa gggtggcatc tgcaccaccce 2434
ccagcgtaga ccecacctgt gccagggact aatattctgg aattgggagg gagaggaggc 2494
aaggccctte aggctcdbaa agcaagaaga cacagtttga tttcaggctt ctcttccatt 2554

54
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cctctgtcce tggagcagaa gaggggtgtt ggggcaagec aacagacttg aaaaggccecc 2614

cgg 2617
<210> 26

<211> 430

<212> PRT

<213> Mus musculus
<400> 26
Met Gly Thr Pro Gly Ser Leu Pro Ser Ala Gin Leu Leu Leu Cys Leu

i 5 10 15

Phe Ser Leu Leu Pro Val Leu Gln Val Ala Gln Pro Gly Gln Ala Fro
20 25 30

Gln Asp Gln Pro Leu Trp Thr Leu Leu Glu Gln Tyr Cys His Arg Thr
35 40 45

Thr Ile Gly Asn Phe Ser Gly Pro Tyr Thr Tyr Cys Asn Thr Thr Leu
50 55 60

Asp Gln Ile Gly Thr Cys Trp Pro Gln Ser Ala Pro Gly Ala Leu Val
€5 70 75 80

Glu Arg Pro Cys Pro Glu Tyr Phe Asn Gly Ile Lys Tyr- Asn Thr Thr
B85 90 95

Arg Asn Ala Tyr Arg Glu Cys Leu Glu Asn Gly Thr Trp Ala Ser Arg
100 105 110

Val Asn Tyr Ser His Cys Glu Pro Ile Leu Asp Asp Lys Arg Lys Tyr
115 120 125

Asp Leu His Tyr Axg Ile Ala Leu Ile va)l Asn Tyr Leu Gly His Cys
130 135 140

val Ser Val Val Ala Leu Val Ala Ala Phe Leu Leu Phe Leu Val Leu
145 150 155 160

Arg Ser Ile Arg Cys Leu Arg Asn Val Ile His Trp Asn Leu Ile Thr
165 i70 175

55
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Thr

His

Ile

Gly

225

Leu

Ile

Cys

Gly

Ile

305

Thr

Asp

Phe

Val

385

Ala

Phe

Glu

Phe

210

Cys

Arg

Ile

Trp

Pro

280

val

Ile

Leu

Leu

Gln

370

Leu

Ile

Val

195

Asn

Tyr

Lys

Ile

Phe

275

val

Arxg

Gln

Gly

Ser

355

Gly

Ala

Leu

180

His

Tyr

Leu

Trp

Ala

260

Gly

Met

Ile

Tyr

Ile

340

Gln

Phe

Ala

Val

Arg

Glu

FPhe

His

Leu
245

Trp

Lys

Leu

Leu

Arg

325

Thr

Ile

Phe

Leu

Pro

Asn

Gly

Val

Thr

230

Phe

Ala

Glu

val

Met

310

Lys

Tyr

Val

val

Arg

390

Val

Ile

Asn

val

215

Ala

Leu

Val

Ala

Leu

295

Thr

Ala

Met

Phe

Ser

375

Asn

Ala

Ala
Glu
200
Thr
Ile
Phe
Gly
Gly
280
Leu
Lys
val
Leu
Ile
360

Val

Gly

Trp

185

Val

Asn

Val

Ile

Lys

265

Asp

Ile

Leu

Lys

Phe

345

Tyr

Phe

Trp

Ala

Phe

Trp

Phe

Met

Gly

250

Leu

Leu

Asn

Arg

Ala

330

Phe

Phe

Tyr

His

Met

56

Leu
Cys
Phe
Thr
235
Trp
Tyr
val
Phe
Ala
315

Thr

Val

Cys

Arg
395

Ser

Arg

Trp

220

Tyr

Cys

Tyr

Asp

Val

300

Ser

Leu

Asn

Ser

Phe

380

Trp

Ile

Gln

Cys

205

Met

Ser

Ile

Glu

Tyr

285

Phe

Thr

Val

Pro

Fhe

365

Fhe

Gln

Pro

Leu
190

Ile

Fhe

Thr

Pro

Asn

270

Ile

Leu

Thr

Leu

Gly

350

Leu

Asn

Asp

Thr

PCT/US02/07476

Ile Asﬁ
Thr ‘Thr
Val Glu
Glu His

240

Cys Pro
255

Glu Gln

Tyr Gln

‘Phe Asn

Ser Glu
320

Leu Pro
335

Glu Asp

Gln Ser

Gly Glu

His His

400

Ser Pro
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405

Thr Arg Ile Ser Phe His Ser Ile Lys

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

<220>
<221>
<222>

<400>

atg gga cgg
Met Gly Ar

1

ggag
Gly

ttg
Leu

gac
Asp

gtt
Val
65

agc
Ser

gtg
val

aaqg
Lys

atec
Ile

agg
Arg
145

ctg
Leu

tcc
Ser

ctt
Leu
50

cga
Arg

aat
Asn

aat
Asn

gcg
Ala

tecce
Ser
130

agc
Ser

27
1248
DNA

420

Ovis aries

cDS

(1)..(1248)

27

aac
Asn

ctyg
Leu
35

aat
Asn

ccc
Pro

ggc
Gly

cac
His

cac
His
115

ctg
Leu

atc
Ile

cgce
Arg

tcc
Ser
20

gce
Ala

ggc
Gly

tgc
Cys

tac
Tyr

tce
Ser

ccg
Pro
5

atc
Ile

agc
Ser

acc
Thr

cte
Leu

cgg
Arg
85

gag
Glu

100

tac
Tyr

acg
Ala

cgyg
Arg

cac
His

gec
Ala

tgc
Cys

cag
Gln

tce
Ser

aac
Asn

tgc
Cys

gta
val
70

gty
Val

tgc
Cys

atc
Ile

ctc
Leu

gtg
Val
150

ctc cgg
Leu Arg

gcc tcc
Ala Ser

gtc tct
Val Ser
40

tgg ccc
Trp Pro
55

ttt ttc
Phe Phe

tge ctg
Cys Leu

caa gag
Gln Glu

gcec gtce
Ala Val
120

ctg gtg
Leu Val
135

aga aac
Arg Asn

425

ctt
Leu

cte
Leu
25

gga
Gly

cag
Gln

tat
Tyr

gcc
Ala

atc
ile
105

ate

Ile

gecc
Ala

atc
Ile

410

Gln Thr Ala Ala Val

gtc
Val
10

cag

Gln

ctg
Leu

agt
Ser

ggt
Gly

aat
Asn
90

ctc
Leu

atc
Ile

ttt
Phe

atc
Ile

57

aag
Lys

gac
Asp

cag
Gln

cct
Pro

gtc
Val
75

ggc
Gly

agc
Ser

aac
Asn

gtc
val

cac
His
155

gcc
Ala

cag
Gln

tgc
Cys

gca
Ala
60

ege
Arg

acg
Thr

gaa
Glu

tac
Tyr

ctc
Leu
140

tgg
Trp

ctt
Leu

cat
His

aac
Asn
45

999
Gly

tac
Tyr

tgg
Trp

gga
Gly

ctg
Leu
125

tct
Phe

aac
Asn

430

ctc
Leu

tge
Cys
30

gct
Ala

cag
Gln

aat
Asn

gca
Ala

gag
Glu
110

ggc
Gly

ctyg
Leu

ctc
Leu

PCT/USG2/07476

415

cte
Leu
15

gag
Glu

tcc
Ser

ttg
Leu

acC
Thr

gce
Ala
85

aag
Lys

cac
His

cgg

atc
Ile

ctg
Leu

age
Ser

gtg
Val

gtg
Val

aca
Thr
80

cgc
Arg

agc
Ser

tgc
Cys

cte
Leu

tca
Ser
160

48

96

144

192

240

288

336

384 -

432

480
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gece
Ala

agc
Ser

gcc
Ala

gag
Glu

cgg
Arg
225

ccc

Pro

aag
Lys

cay
Gln

aac
Asn

gag
Glu
305

cee
Pro

gac
Asp

tct
Ser

gag
Glu

cac

tte
Phe

cce
Pro

gcc
Ala

ggc
Gly
210

ctg
Leu

atc
Ile

tgc
Cys

ggec
Gly

atc
Ile
2590

acc

Thr

ctec
Leu

gag
Glu

ttec
Phe

gtc
Val
370

tca

atc
Ile

gaa
Glu

tac
Tyr
195

tgc
Cys

cgc
Arg

att
Ile

tgg
Trp

ccyg
Pro
275

gtt
val

att
Ile

ctg
Leu

gtc
Val

cag
Gln
355

cgc
Arg

atc

ctg
Leu

gtc
val
180

aac
Asn

tac
Tyr

aaa
Lys

gtg
Val

ttt
Phe
260

atg
Met

cgc
Arg

cag
Gln

ggc
Gly

tcc
Ser
340

ggc
Gly

tct
Ser

cgt

cgc
Arg
165

catc
His

tac
Tyx

ctg
Leu

tgg
Trp

gcc
Ala
245

ggc
Gly

atc
Ile

atc
Ile

tac
Tyr

atec
Ile
325

cgg
Arg

ttc
FPhe

gecc
Ala

gcc

aat
Asn

cag
Gln

ttc
Phe

cac
Has

atg
Met
230

tgg
Trp

aaa
Lys

ttg
Leu

ctc
Leu

agg
Arg
310

acg
Thr

gtc
val

tte
Phe

atc
Ile

cgt

gcc
Rla

agc
Ser

cac
His

acg
Thr
215

ttt
Ehe

gce
Ala

agg
Arg

gtc
Val

atg
Met
295

aag

Lys

tac
Tyr

gtc
Val

gtg
Val

cgg
Arg
375

gty

acg
Thr

aac
Asn

gtg
val
200

gct
Ala

atc
Ile

att
Ile

cct
Pro

ctg
Leu
280

acc

Thr

gct
Ala

atg
Met

ttc
Phe

tct
Ser
360

aag
Lys

gct

tgg
Trp

gtg
Val
185

acc
Thr

gtc
Val

tgc
Cys

gga
Gly

999
Gly
265

ctg

Leu

aaa
Lys

gty
Val

ctg
Leu

atc
Ile
345

gtg
Val

agd
Arg

cge

ttc
Phe
170

ggc
Gly

aac
Asn

gtg
Val

atc
Ile

aay
Lys
250

gty
val

atc
Ile

ctc
Leu

aag
Lys

ttec
Phe
330

tac

Tyr

ttc
Phe

tgg
Trp

gceo

58

gtg
Val

tag
Trp

tte
Phe

cte

Leu.

ggc
Gly
235

ttg

Leu

tac
Tyr

aat
Asn

cgyg
Arg

gce
Ala
315

tte
Phe

ttc
Phe

tac
Tyr

cac
His

atg

gte
Val

tgc
Cys

ttc
Phe

aca
Thr
220

tgg
Trp

tac
Tyr

act
Thr

ttc
Phe

gca
Ala
300

act

Thr

gtg
Val

aac
Asn

tgc

Cys

cgc
Arg
380

tce

cag
Gln

agg
Arg

tgg
Trp
205

tac
Tyr

ggt
Gly

tac
Tyr

gat
Asp

atc
Ile
285

tce
Ser

ctg
Leu

aac
Asn

tce
Ser

ttc
Phe
365

tgg
Trp

atc

ctc
Leu

ctg
Leu
190

atg
Met

tcc
Ser

gtg
Val

gac
Asp

tac
Tyr
270

ttc
Fhe

ace
Thr

gtyg
val

ccce
Pro

tte
Phe
350

ctc
Le=u

cag
Gln

ccc

PCT/USO2/07476
acc atg 528
Thr Met
175
gtg aca 576
Val Thr
ttc ggc 624
Phe Gly
acg gac 672
Thr Asp
cce tte 720
Pro Phe

240
aat gag 168
Asn Glu
255
atc tac Bl6
Ile Tyr
ctt ttc 864
Leu Phe
acec tct 912
Thr Ser
ctg ctc 960
Leu Leu

320
ggg gag 1008
Gly Glu
335
ctg gaa 1056
Leu Glu
aac agc 1104
Asn Ser
gac aag 1152
Asp Lys
ace tcce 1200
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His Ser Ile Arg Ala Arg Val Ala Arg Ala Met Ser Ile Pro Thr Ser

385 390 395 400
cce acc cgt gtc age ttt cac agc atc aag cag tcc aca gca gtg tga 1248
Pro Thr Arg Val Ser Phe His Ser Ile Lys Gln Ser Thr Ala Val
405 410 415
<210> 28
<211> 415
<212> PRT

€213>» Ovis aries

<400> 28

Met Gly Arg Arg Pro Gln Leu Arg Leu Val Lys Ala Leu Leu Leu Leu
1 5 10 15

Gly Leu Asn Ser Ile Ser Ala Ser Leu Gln Asp Gln Hais Cys Glu Ser
20 25 30

Leu Ser Leu Ala Ser Asn Val Ser Gly Leu Gln Cys Asn Ala Ser Val
35 40 45

Asp Leu Asn Gly Thr Cys Trp Pro Gln Ser Fro Ala Gly Gln Leu Val
50 55 60

Val Arg Pro Cys Leu Val Phe Phe Tyr Gly Val Arg Tyr Asn Thr Thr
65 70 15 80

Ser Asn Gly Tyr Arg val Cys Leu Ala Asn Gly Thr Trp Ala Ala Arg
85 80 95

val Asn His Ser Glu Cys Gln Glu Ile Leu Ser Glu Gly Glu Lys Ser
100 105 110

Lys Ala His Tyr His Ile Ala Val Ile Ile Asn Tyt Leu Gly His Cys
115 120 125

Ile Ser Leu Ala Ala Leu Leu Val Ala Phe Val Leu Phe Leu Arg Leu
130 135 140

Arg Ser Ile Arg Cys Val Arg Asn Tle Ile His Trp Asn Leu Ile Ser
145 150 155 160

Ala Phe Ile Leu Arg Asn Ala Thr Trp Phe Val Val Gln Leu Thr Met
165 170 175
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Ser

Ala

Glu

Arg

225

Pro

Lys

Gln

Asn

Glu

305

Pro

Asp

Ser

Glu

His
385

Pro

Gly

210

Leu

Ile

Cys

Gly

Ile

290

Thr

Leu

Glu

Phe

val

370

Ser

Glu

Tyr

195

Cys

Arg

Ile

Trp

Pxro

275

vVal

Ile

Leu

vVal

Gln

Val

180

Asn

Tyr

Lys

Val

Phe

260

Met

Arg

Gln

Gly

Ser

340

Gly

355

Arg

Ile

Ser

Arg

His

Tyr

Leu

Trp

Ala

245

Gly

Ile

Ile

Tyr

Ile
325

Arg

Phe

Ala

Ala

Gln
Phe
His
Met
230
Trp
Lys
Leu
Leu
Arg
310
Thr
Val

Phe

Ile

350

Ser

His

Thr

215

Phe

Ala

val

Met

295

Lys

Tyr

Val

Val

Arg
375

Val

Asn

Val

200

Ala

Ile

Ile

Pro

Leu

280

Thr

Ala

Met

Phe

Ser
360

Lys

Ala

Val Gly
185

Thr Asn

Val Val

Cys Ile

250

Gly val
265

Leu Ile

Lys Leu

Val Lys

Leu Phe

330

Ile Tyr
345

Val Phe

Arg Trp

Arg Ala

60

Trp

Phe

Leu

Gly

235

Leu

Tyr

Asn

Ala

315

Phe

Phe

Tyrx

His

Met
395

Cys

Phe

Thr

220

Trp

Tyr

Thr

Fhe

Ala

300

Thr

Val

Asn

Cys

380

Ser

Arg

Trp

205

Tyr

Gly

Tyr

Asp

Ile

285

Ser

Leu

Asn

Ser

Phe
365

Trp

Ile

Leu

1390

Met

Ser

Val

Asp

Tyr

270

Phe

Thr

Val

Pro

Phe

350

Leu

Gln

Pro
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Val

Phe

Thr

Pro

Asn

255

Ile

Leu

Thr

Leu

Gly

335

Leu

Asn

Asp

Thr

Thr

Gly

Asp

Phe

240

Glu

Tyr

Phe

Ser

Leu

320

Glu

Glu

Ser

Lys

Ser
400
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Pro Thr Arg Val Ser Phe His Ser Ile Lys Gln Ser Thr Ala Val
405 110 415

<210> 29

<211> 1248

<212> DNA

<213> Xenopus laevis
<220>

<221> CDS

<222> (l}..(1248)

<400> 28

atg ctg ttg gcc aaa act cca tgt cta cta ctg gtg cag gtg atc gct 48
Met Leu Leu Ala Lys Thr Pro Cys Leu Leu Leu Val Gln Val Ile Ala

1 5 10 15

gct gga atc agt ttt gec ctc ace tet ctc cag gac caa tgt gaa acc 96
Ala Gly Ile Ser Phe Ala Leu Thr Ser Leu Gln Asp Gln Cys Glu Thr
20 25 30

ctg cag cac aat tct aac ttc aca ggt ctt gcc tgc aac gct tcc att 144
Leu Gln His Asn Ser Asn Phe Thr Gly Leu Ala Cys Asn Ala Ser Ile
35 40 45

gat atg atc ggc act tgc tgg ccc agt act gca gct gga cag atg gtg 192
Asp Met Ile Gly Thr Cys Trp Pro Ser Thr Ala Ala Gly Gln Met Val
50 55 60

gce aga ccc tge ccc gag tac ttc cat ggg gtg caa tac aac aca aca 240
Ala Arg Pro Cys Pro Glu Tyr Phe His Gly Val Gln Tyr Asn Thr Thr
65 : 70 15 80

ggqg aat gtg tac aga gaa tgt cac ctg aac ggc agc tgg gct ggg aga 288
Gly Asn Val Tyr Arg Glu Cys His Leu Asn Gly Ser Trp Ala Gly Arg

gga gac tac gct caa tgc cag gag att cta aag caa gag aag aaa acc 336
Gly Asp Tyr Ala Gln Cys Gln Glu Ile Leu Lys Gln Glu Lys Lys Thr
100 105 110

aaa gtt cat tat cac ata gcc atc gtg att aac ttec ctg ggt cac tcc 384
Lys Val His Tyr His Ile Ala Ile Val Ile Asn Phe Leu Gly His Ser
115 ' 120 125

att tcc ett tgt gct ctc ctg gtg gct ttt atc ctg ttc ttg agg ttg 432
Ile Ser Leu Cys Ala Leu Leu Val Ala Phe Ile Leu Phe Leu Arg Leu
130 135 140

agg agc atc cgg tgc cta cgt aat atc atc cac tgg aac ctg atc acd 480
Arg Ser Ile Arg Cys Leu Arg Asn lle Ile His Trp Asn Leu Ite Thr
145 150 155 160

gct ttt att ctg cgt aat gta acc tgg ttt gtg atg cag ctec act cte 528
Ala Phe Ile Leu Arg Asn Val Thr Trp Phe Val Met Gln Leu Thr Leu
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agc
Ser

atc
Ile

gag
Glu

aaa
Lys
225

cec
Pro

aag
Lys

caa
Gln

aac
Asn

gag
Glu
305

cct
Pro

gat
Asp

tcc
Ser

gag
Glu

cat
His
385

cat
His

gct
Ala

gge
Gly
210

ctg
Leu

atc
Ile

tgc
Cys

gga
Gly

atc
Ile
290

acc
Thr

ttyg
Leu

gaa
Glu

tet
Phe

gtg
val
370

tca
Ser

gaa
Glu

cac
His
185

tgt
Cys

cgc
Arg

att
Ile

tgg
Trp

cct
Pro
275

gta
Val

ata
Ile

ctt
Leu

atc
Ile

cag
Gln
355

cge

Arg

atc
Ile

gce
Ala
180

aat
Asn

tac
Tyr

aaa
Lys

gtg
Val

ttt
Phe
260

gtc
Val

cgg
Arg

cag
Gln

g949
Gly

tca
Ser
3440

ggt
Gly

teca
Ser

cgt

165

cac
His

tat
Tyxr

ctg
Leu

tgg
Trp

gct
Ala
245

999
Gly

atc
Ile

att
Ile

tac
Tyr

atc
Ile
325

cgt

ttc
Phe

gca

Ala

gct
Ala

gac
Asp

ttt
Fhe

cac
His

atg
Met
230

tag
Trp

aag
Lys

ctt
Leu

ctg
Leu

agg
Arg
310

acc
Thr

atc
Ile

ttt
Phe

gte
Val

cgce

390

agc
Ser

tat
Tyr

acg
Thr
215

tte
Phe

gecc
Ala

aaa
Lys

gtg
val

atg
Met
295

aaa
Lys

tac
Tyr

gtc
Val

gtt

val’

cgg
Arg
375

gtg
Val

aat
Asn

gtt
val
200

gcc
Ala

atc
Ile

att
Ile

gcg
Ala

ctg
Leu
280

aca
Thr

gct
Ala

atg
Met

ttt
Phe

tca
S5er
360

aag

Lys

gcc
Ala

gtg
Val
185

acc
Thr

att
Ile

tgt
Cys

ggc
Gly

gga
Gly
265

ctg
Leu

aag
Lys

gtt
Val

cLt
Leu

atc
Ile
345

gtt
Val

cga
Arg

cgt
Arg

170

gtt
Val

aac
Asn

gtt
Val

att
Ile

aaa
Lys
250

gtc
val

atc
Ile

cte
Leu

aaa
Lys

tte
Phe
330

tat
Tyr

ttc
Phe

tgg
Trp

gee
Ala

62

tgg
Trp

ttc
Phe

cta
Leu

ggc
Gly
235

ctt
Leu

tac
Tyr

aac
Asn

aga
Arg

gce
Ala
315

cttt
Phe

ttc
Phe

tac
Tyr

cac
His

atg
Met
395

tgc
Cys

ttc
Phe

acc
Thr
220

tgg
Trp

tac
Tyr

aca
Thr

ttc
Fhe

gct
Ala
300

acc
Thr

gtg
Val

aac
Asn

tgc
Cys

cga
Arg
380

tcc
Ser

cgc
Arg

tgg
Trp
205

tac
Tyr

tgt
Cys

tac
Tyr

gat

ata
Ile
285

tee
Ser

ctg
Leu

acqg
Thr

tct
Ser

ttc
Phe
365

tgg
Trp

att
Ile

ctyg
Leu
190

atg
Met

tca
Ser

atc
Ile

gac
Asp

ttt
Fhe
270

ttt
Phe

acc
Thr

gtg
vVal

cce
Pro

ttc
Phe
350

ctt

Leu

cag
Gln

cece
Pro
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175
gtc acc 376
Val Thr
ttt ggg 624
Phe Gly
act gac 672
Thr Asp
ccec ttt 120
Pro the

240
aat gaa 768
Asn Glu
255
atc tac 816
Ile Tyr
tta ttc B64
Leu Phe
act tca 912
Thr Ser
ctc ctg 560
Leu Leu

320
ggg gag 1008
Gly Glu
335
ctg cag 1056
Leu Gln
aat agt 1104
Asn Ser
gac aag 1152
Asp Lys
aca tca 1200
Thr Ser

400



WO 02/069908 PCT/US02/07476

@’fl’

ccc act cgg att agt ttc cac agc atc aag caa tct tct gcoc att tga 1248
Pro Thr Arg Ile Ser Phe His Ser Ile Lys Gln Ser Ser Ala Ile
405 410 415

<210> 30

<211> 415

<212> PRT

<213> Xenopus laevis

<400> 30
Met Leu Leu Ala Lys Thr Pro Cys Leu Leu Leu Val Gln Val Ile Ala
1 5 10 15

Ala Gly Ile Ser Phe Ala Leu Thr Ser Leu Gin Asp Gln Cys Glu Thr
20 25 30

Leu Gln His Asn Ser Asn Phe Thr Gly Leu Ala Cys Asn Ala Ser Ile
35 40 45

Asp Met Ile Gly Thr Cys Trp Pro Ser Thr Ala Ala Gly Gln Met Val
50 S5 60

Ala Arg Pro Cys Pro Glu Tyr Phe His Gly Val Gln Tyr Asn Thr Thr
65 70 75 80

Gly Asn Val Tyr Arg Glu Cys His Leu Asn Gly Ser Trp Ala Gly Arg
85 80 95

Gly . Asp Tyr Ala Gln Cys Gln Glu Ile Leu Lys Gln Glu Lys Lys Thr
100 105 110

Lys Val His Tyr His Ile Ala Ile Val Ile Asn Phe Leu Gly His Ser
115 120 125

Jle Ser Leu Cys Ala Leu Leu Val Ala Phe Ile Leu Phe Leu Axg Leu
130 135 140

Arg Ser Ile Arg Cys Leu Arg Asn Ile Ile His Trp Asn Leu Ile Thr
145 150 155 160

Ala Phe Ile Leu Arg Asn Val Thr Trp Phe Val Met Gln Leu Thr Leu
165 170 175
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Ile

Glu

Lys

225

Pro

Lys

Gln

Asn

Glu

305

Pro

Ser

Glu

His

385

Pro

His

Ala

Gly

210

Leu

Ile

Cys

Gly

Ile

250

Thr

Leu

Glu

Phe

val

370

Ser

Thr

Glu

His
195

cys

Arg

Ile

Trp

Pro

275

val

Ile

Leu

Ile

Gln

355

Arg

Ile

Arg

Ala

180

Asn

Tyr

Lys

Val

Phe

260

val

Arg

Gln

Gly

Ser
340

Gly

Ser

Arg

Ile

His
Tyr
Leu
Trcp
Ala
245
Gly
Ile
Ile
Tyr
Ile
325
Arg
Phe
Ala
Ala

Ser

Asp

Phe

His

Met

230

Trp

Lys

Leu

Leu

Arg

310

Thr

Ile

Phe

Val

Arg

350

FPhe

Ser

Tyr

Thr

215

Phe

Ala

Lys

Val

Met

295

Lys

Tyr

val

Val

Arg

375

Val

His

Asn

Val

200

Ala

Ile

Ile

Ala

Leu

280

Thr

Ala

Met

Phe

Ser

360

Lys

Ala

Ser

val val
185

Thr Asn

Ile Val

Cys Ile

Gly Lys

250

Gly Val
265

Leu Ile

Lys Leu

val Lys

Leu Phe

330

Ile Tyr
345

Val Phe

Arxg Trp

Arg Ala

Ile Lys

Trp

Phe

Leu

Gly

235

Leu

Tyr

Asn

Arg

Ala

315

Phe

Phe

Tyr

His

Met

395

Gln

Cys

Phe

Thr

220

Trp

Tyr

Thr

Phe

Ala

300

Thr

Val

Asn

Cys

Arg

380

Ser

Ser

Arg

Txp

205

Tyr

Cys

Tyr

Asp

Ile

285

Ser

Leu

Thr

Ser

Phe
365

Trp

Ile

Ser

Leu

150

Met

Ser

Ile

Asp

Phe

270

Phe

Thr

val

Pro

Phe

350

Leu

Gln

Pro

Ala
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Val
Phe
Thr
Pro
Asn
255
Ile
Leu
Thr
Leu
Gly
335
Asn
Asp
Thr

Ile

Thr

Gly

Asp

Phe

240

Glu

Tyr

Phe

Ser

Leu

320

Glu

Gln

Ser

Lys

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

<220>
<221>
<222>

<400>
atg gac agc
Met Asp Ser

1

tgc
Cys

tce
Ser

cag
Gln

aga
Arg
65

aac
Asn

aat
Asn

ctt
Leu

tcc
Ser

agt
Ser
145

ttec
Phe

agc
Ser

tct
Ser

att
Ile
50

ccc
Pro

gtc
Val

tac
Tyr

cat
His

atc

Ile

130

ata
Ile

atc
Ile

31
1242
DNA

405

Xenopus laevis

CDS

(1)..(1242)

31

ctt
Leu

tte
Fhe
35

gge
Gly

tgc
Cys

tac
Tyr

tct
Ser

tac
Tyr
115

ttg
Leu

aga
Arg

ctg
Leu

acc
Thr

ttg
Leu
20

ttt
Phe

acqg
Thr

cecg
Pro

aga

cag
Gln
100

aag
Lys

gct
Rla

tgc
Cys

agdgg
Arg

atec
Ile

gat

gge
Gly

tgc
Cys

gat

gaa
Glu
85

tgt
Cys

att
Ile

ctc
Leu

ctt
Leu

aac
Asn
165

Lttt
Phe

gct
Ala

ttt
Phe

tgg
Trp

tce
Ser

70

tgc
Cys

gtg
Val

gct
Ala

gtt
Val

cgyg
Arg
150

atc
Ile

gag
Glu

tte
Phe

gaa
Glu

ccce
Pro
55

ttc
Phe

tte
Phe

ccc
Pro

cte
Leu

atc
Ile
135

aac
Asn

atg
Met

att
Ile

cag
Gln

ggt
Gly

40

agg
Arg

aat
AsSn

gag
Glu

att
Ile

atc
Ile
120

gct
Ala

att
Ile

tgg
Trp

atec
Ile

gac
Asp
25

cce
Pro

agc
Ser

999
Gly

aat
Asn

ctg
Leu
105

ata
Ile

ttc
Phe

ate
Ile

ttec
Phe

410

att
Ile
10

agt
Ser

tat
Tyr

cta
Leu

atc
Ile

gga
Gly
90

gat
Asp

aac
Asn

ttyg
Leu

cac
His

ctg
Leu
170

635

gat
Asp

ttt
Phe

tgt
Cys

gcc
Ala

aga
Arg
75

ace
Thr

aat
Asn

tac
Tyr

ctc
Leu

tgg
Trp
155

ctyg
Leu

gaa
Glu

ttyg
Leu
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999
Gly
60

tac
Tyr

tgg
Trp

aag
Lys
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Leu

ttt
Phe
140

aat
Asn

cag
Gln

ttt
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gct
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Glu

aac
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ctg
Leu

tta
Leu
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Met
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tet
Ser
30
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Thr

ctt
Leu

aca
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tecc
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aag
Lys
110
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tgt
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atc
Ile

att
Ile
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gcc
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gag
Glu

att
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gtg
val

act
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tgg
Trp
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tac

Tyx

tge
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ttg
Leu
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gac
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aac
Asn

tcec
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gac
hsp

gaa
Glu

aga
Arg

atg
Met

gcc
Ala

atc
Ile

agyg
Arg

act
Thr
160

cat
His

48

96

144

152

240

288

336

384

4132

480

528
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aac
Asn

tac
Tyr

tgt
Cys

agg
Arg
225

att
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tgg
Trp

cgg
Arg

gta
val

ata
Ile
305

ctg

Leu

gtt
Val

cag
Gln

€99
Arg

ctg
Leu
385

aga

att
Ile

aat
Asn

tac
Tyr
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aaa
Lys

gtc
Val

att
Ile

gtg
Val
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Arg
290

cag

Gln

gga
Gly

tct
Ser

ggt
Gly

tcg
Ser
370

<gg
Arg

atc

cat
His

tac
Tyr
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cta
Leu

tgg
Trp

acc
Thr
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Gly
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Ile
275

att
Ile
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Ile

cag
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tte
Phe
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tgg
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aag
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310
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Met

ttt
Phe
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Lys
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390
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Thr

ata
Ile
215

ttc
Phe

tgc
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999
Gly

ctg
Leu

aaa
Lys
295

gtg
Val

cte
Leu

att
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gta
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Arg
375
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Val
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aag
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tgg tgt
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185

ttc ttc
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gga tgg
Gly Trp
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Leu Phe
250
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265
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Asn Phe

280

ctg
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aag
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Fhe
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Phe
360
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Trp
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aag
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tte gtc
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330

tte aac
Phe Asn
345

tac tgc
Tyr Cys

cac cgc
His Arg

atg tcc
Met Ser

caa acg

66

cgg
Arg

tgg
Trp

tac
Tyr

tgt
Cys
235

tat
Tyx

gat
Asp

gtg
Val

tca
Ser

tta
Leu
315

aacg

Asn
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Ser

ttc
Phe

tgg
Trp

ata
Ile
395

gca

tgt
Cys

atg
Met

tca
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220
att
Ile

gaa
Glu

tac

Tyr’

ttc
Phe

act
Thr
300

gtc
val
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Pro

ttt
Phe

ctt
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Gln
360

cca
Pro
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ate
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[d ok of
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205
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Thr
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aat
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att
Ile

tta
Leu
285
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ctt
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ctt
Leu

aat
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365
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gtc
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gtg
Val

gac
Asp

tct
Ser

gaa
Glu

tac
Tyr
270

ttc
Phe

tct
Ser

cte
Leu

gag
Glu

cag
Gln
350

999
Gly

cac
His

tca
Ser

tga
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act att 576
Thr Ile
gaa gga 624
Glu Gly
aaa ctt 672
Lys Leu
ccg atc 720
Pro 1le

240
cag tgt 768
Gln Cys
255
cag ggc 8le
Gln Gly
aac att 864
Asn Ile
gaa acg 912
Glu Thr
cct ctt 960
Pro Leu
320
gat gac 1008
Asp Asp
335
tce ttt 1056
Ser Phe
gag gtc 1104
Glu Vval
cat tct 1152
His Ser
ccg acc 1200
Pro Thr
400
1242

7
/E)X
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Arg Ile Ser Phe His Ser Ile Lys Gln Thr Ala Ala Val
405 410

<210> 32

<211> 413
<212> PRT

<213> Xenopus laevis

<400> 32

Met Asp Ser Thr Ile Phe Glu Ile Ile Ile Asp Glu Phe Asp Ala Asn
1 5 . 10 15

Cys Ser Leu Leu Asp Ala Phe Gln Asp Ser Phe Leu His Ser Glu Ser
20 25 30

Ser Ser Phe Phe Gly Phe Glu Gly Pro Tyr Cys . Ser Ala Thr Ile Asp
35 40 45

Gln Ile Gly Thr Cys Trp Pro Arg Ser Leu Ala Gly Glu Leu Val Glu
50 55 60

Arg Pro Cys Pro Asp Ser Phe Asn Gly Ile Arg Tyr Asn Thr Thr Arg

Asn Val Tyr Arg Glu Cys Phe Glu Asn Gly Thr Trp Ala Ser Trp Met
85 90 95

Asn Tyr Ser Gln Cys Val Pro Ile Leu Asp Asn Lys Arg Lys Tyr Ala
100 105 110

Leu His Tyr Lys Ile Ala Leu Ile Ile Asn Tyr Leu Gly His Cys Ile
115 120 125

Ser Ile Leu Ala Leu Val Ile Ala Phe Leu Leu Phe Leu Cys Leu Arg
130 135 140

Ser Ile Arg Cys Leu Arg Asn Ile Ile His Trp Asn Leu Ile Thr Thr
145 150 155 160

Phe Ile Leu Arg Asn Ile Met Trp Phe Leu Leu Gln Met Ile Asp His
165 170 175

Asn Ile His Glu Ser Asn Glu Val Trp Cys Arg Cys Ile Thr Thr Ile
180 185 190

67
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Tyr Asn Tyr Phe Val Val Thr Asn Phe Phe Trp Met Phe Val Glu Gly
195 200 205

Cys Tyr Leu His Thr Ala Ile Val Met Thr Tyr Ser Thr Asp Lys Leu
210 215 220

Arg Lys Trp Val Phe Leu Phe Ile Gly Trp Cys Ile Pro Ser Pro Ile
225 230 235 240

Ile Val Thr Trp Ala Ile Cys Lys Leu Phe Tyr Glu Asn Glu Gln Cys
245 250 255

Trp Ile Gly Lys Glu Pro Gly Lys Tyr‘Ile Asp Tyr Ile Tyr Gln Gly
260 265 270

Arg Val Ile Leu Val Leu Leu Ile Asn FPhe Val Phe Leu Phe Asn Ile
275 280 285

Val Arg Ile Leu Met Thr Lys Leu Arg Ala Ser Thr Thr Ser Glu Thr
290 295 . 300

Ile Gln Tyr Arg Lys Ala Val Lys Ala Thr Leu Val Leu Leu Pro Leu
305 310 315 . 320

Leu Gly Ile Thr Tyr Met Leu Phe Phe Val Asn Pro Gly Glu Asp Asp
325 330 335

Val Ser Gln Ile Val Phe Ile Tyr Phe Asn Ser Phe Leu Gln Ser Phe
340 345 350

Gln Gly Phe Phe Val Ser Val Phe Tyr Cys Phe Leu Asn Gly Glu Val
355 360 365

Arg Ser Ala Ala Arg Lys Arg Trp His Arg Trp Gln Asp #His His Ser
370 375 380

Leu Arg Val Arg Val Ala Arg Ala Met Ser Ile Pro Thr Ser Pro Thr
385 390 395 100

Arg Ile Ser Phe His Ser Ile Lys Gln Thr Ala Ala Val
405 410

68
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o

<210> 33
<211> 1338
<212> DNA

<213> Ameiurus nebulosus

<220>
<221> DS
<222> (1)..(1338)

<400> 33

atg cat ttc ctt cta cgt cct cag gtg ttt tct atc tgg atc aca cta 48
Met His Phe Leu Leu Arg Pro Gln Val Phe Ser Ile Trp Ile Thr Leu

1 5 10 15

ttc tct ggg gcc aca gct gag ctec aca tgce gac act ctg ctc ctg cte 96
Phe Ser Gly Ala Thr Ala Glu Leu Thr Cys Asp Thr Leu Leu Leu Leu
20 25 10

tcc acc aac cgc aca gct cge aca tta ata cta tgg aac cag acg tcg 144
Ser Thr Asn Arg Thr Ala Arg Thr Leu Ile Leu Trp Asn Gln Thr Ser
35 40 45

agc tca agt aat gcc aca ggt aca agc tca agt aat gcc aca ggt aca 192
Ser Ser Ser Asn Ala Thr Gly Thr Ser Ser Ser Asn Ala Thr Gly Thr
50 55 60

agc tca age aat gcc aca ggt ttg ttc tgt aat ata tct ata gat ggc 240
Ser Ser Ser Asn Ala Thr Gly Leu Phe Cys Asn Ile Ser Ile Asp Gly
65 70 75 80

atc ggg acg tgt tgg ccc agg agc aac gca ggg gaa ata gta tca cgt 288
Ile Gly Thr Cys Trp Pro Arg Ser Asn Ala Gly Glu Ile Val Ser Arg
85 80 : 95

cca tgt cct gag acc tte ttg ggt gtc cgc tac aac acc acc aat aac 336
. Pro Cys Pro Glu Thr Phe Leu Gly Val Arg Tyr Asn Thr Thr Asn Asn
100 105 110 '

gtec tac aga gaa tge ctc gec aat gga acg tgg gcg aag aag ggg aat 384
Val Tyr Arg Glu Cys Leu Ala Asn Gly Thr Trp Ala Lys Lys Gly Asn
115 120 125

tat tct cag tgt cag gaa att ctc aat gaa gag aaa aag agc aag ctg 432
Tyr Ser Gln Cys Gln Glu Ile Leu Asn Glu Glu Lys Lys Ser Lys Leu
130 135 140

cac tac cac att gca gtg att ata aac tac ctg ggc cac tgc atc tct 480
His Tyr His Ile Ala Val Ile Ile Asn Tyr Leu Gly His Cys Ile Ser
145 150 155 160

ctc gga gcc ctg ctg gtt goc ttc att ctc ttt atg agg ctg agg atg 528
Leu Gly Ala Leu Leu Val Ala Phe Ile Leu Phe Met Arg Leu Arg Met
165 170 175

atc cge tgc ctc agg aac atc att cac tgg aat ctg att atg gct ttec 576
Ile Arg Cys Leu Arg Asn Ile Ile His Trp Asn Leu Ile Met Ala FPhe

69
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atc
Ile

gag
Glu

tat
Tyr
225

tgc
Cys

agg
Arg

atc
Ile

tgg
Trp

cece
Pro
305

gty
Val

att
Ile

cte
Leu

ate
Ile

caa
Gln
385

cgt

ctyg
Leu

gtg
Val
210

aat
Asn

tat
Tyxr

aag
Lys

gtt
Val

ttt
Phe
290

atg
Met

agg
Arg

cag
Gln

gg9
Gly

tcc
Ser
370

ggt
Gly

tcg
Sex

cgc
Arg
195

cat
His

tac
Tyr

ctg
Leu

tag
Trp

gca
Ala
275

gga
Gly

atc
Ile

atc
Ile

tac
Tyr

atc
Ile
355

caa
Gln

ttc
Phe

gct
Ala

180

aat
Asn

gag
Glu

Tttt
Phe

cac
His

ctg
Leu
260

tgg
Trp

aaa
Lys

ctt
Leu

ctg
Leu

agg
Arg
340

acc
Thr

ate
Ile

tte
Phe

gtt
val

gct
Ala

agc
Ser

cat
His

acg
Thr
245

ttc
Phe

gec
Ala

cga
Arg

gtt
val

atg
Met
325

aaa
Lys

tac
Tyr

gtc
val

gtg
val

cgg
Arg
405

aca
Thr

aat
Asn

gtg
Val
230

gcc
Ala

atc
Ile

att
Ile

gct
Ala

ctt
Leu
310

aca
Thr

gct
Ala

atg
Met

ttc
Phe

tct
Ser
390

aag
Lys

tgg
Trp

gtg
Val
215

aAcCg
Thr

atc
Ile

tgt
Cys

ggt
Gly

ggt
Gly
295

ctg
Leu

aag
Lys

gtg
Val

ctt
Leu

atc
Ile
375

gtg
val

cge
Axrg

ttc
Phe
200

atc
Ile

aac
Asn

gtg
Val

atc
Ile

aag
Lys
280

gtt
Val

atc
Ile

cta
Leu

aag
Lys

ttc
Phe
360

tat
Tyr

ttt
Phe

tgg
Trp

185

gta
Val

tgg
Trp

ttc
Phe

ctg
Leu

ggc
Gly
265

ctg
Leu

tat
Tyr

aac
Asn

aga
Arg

gce
Ala
345

ttt
Phe

tte
Phe

tat
Tyr

cac
His

gtg
Val

tgc
Cys

tte
Phe

act
Thr
250

tgg
Trp

tat
Tyr

act
Thr

ttt
Phe

gcc
Ala
330

act
Thr

gtt
vVal

aat
Asn

tgc
Cys

cgc
Arg
410

70

cag
Gln

agg
hArg

tgg
Trp
235

tac
Tyr

tgt
Cys

tac
Tyr

gac
Asp

att
Ile
31s

tce
Ser

ctg
Leu

aac
Asn

tet
Ser

ttc
Phe
395

cgg
Arg

ctg
Leu

ctyg
Leu
220

atg
Met

tcc
Ser

att
Ile

gac
Asp

tac
Tyr
300

ttc
Phe

acc
Thr

gtc
Val

cct
Pro

ttc
Fhe
380

ctg

Leu

cag
Gln

acc
Thr
205

gtt
Val

tet
Phe

act
Thr

ccC
Pro

aat

Asn
285

atc
Ile

cct
Leu

aca
Thr

ctg
Leu

gga
Gly
365

ctc
Leu

aac
Asn

gac
Asp

atg
Met

aca
Thr

ggt
Gly

gat
Asp

ttt
Phe
270

gaa
Glu

tat
Tyr

ttc
Phe

tca
Ser

ctg
Leu
350

gag
Glu

gag
Glu

agt
Ser

aag
Lys

PCT/US02/07476
aac cca 624
Asn Pro
gca gcg 672
Ala Ala
gag ggc 720
Glu Gly

240
aag ctc 768
Lys Leu
255
cct ate g8le6
Pro Ile
aag tgc 864
Lys Cys
cag gg< 912
Gln Gly
aac atc 960
Asn Ile

320
gag acg 1008
Glu Thr
335
cct cte 1056
Pro Leu
gac gag 1104
Asp Glu
tcc ttt 1152
Ser Phe
gaa gtc 1200
Glu Val

400
cac tca 1248
His Ser
415
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atc cgg gca
Ile Arg Ala

cgg gtc agc
Arg Val Ser

<210>
<Z211>
<212>

<213>

<400>

435

34
445
PRT

34

Met His Fhe

1

Phe

Ser

Ser

Ser

65

Ile

Pro

val

Tyr

His
145

Ser

Thr

Ser

50

Ser

Gly

Cys

Tyr

Ser

130

Tyr

Gly

Asn

35

Ser

Ser

Thr

Pro

Arg

115

Gln

His

cgg

Arg

420

ttc
Phe

Ameiurus

Leu

Ala
20

Arg

Asn

Asn

Cys

Glu

100

Glu

Cys

Ile

gtg gca cgg
Val Rla Arg

cac agc atc
His Ser Ile

nebulosus

Leu

Thr

Thr

Ala

Ala

Trcp

85

Thr

Cys

Gln

Ala

Arg

Ala

Ala

Thr

Thr

70

Pro

Phe

Leu

Glu

Val
150

Pro

Glu

Arg

Gly

55

Gly

Arg

Leu

Ala

Ile

135

Ile

gce
Ala

aag
Lys
440

Gln

Leu

Thr

40

Thr

Leu

Ser

Gly

Asn

120

Leu

Il=

atg
Mat
425

caa
Gln

val

Thr

25

Leu

Ser

Phe

Asn

Vval

105

Gly

Asn

Asn

tcc
Ser

tcc
Ser

Phe

10

Cys

Ile

Ser

Cys

Ala

S0

Arg

Thr

Glu

Tyr

71

att
Ile

tca
Ser

Ser

Leu

Ser

Asn

15

Gly

Tyr

Trp

Glu

Leu
155

cce
Pro

gca
Ala

Ile

Thr

Trp

Asn

60

Ile

Glu

Asn

Ala

Lys

140

Gly

acc
Thr

gtg
val
445

Trp

Asn

45

Ala

Ser

Ile

Thr

Lys

125

Lys

His

tecg
Ser
430

tga

Ile

Leu

30

Gln

Thr

Ile

Val

Thr

110

Lys

Ser

Cys

PCT/US02/07476

cct
Pro

Thr

15

Leu

Thr

Gly

Asp

Ser

85

Asn

Gly

Lys

Ile

act
Thr

Leu

Leu

Ser

Thr

Gly

80

Arg

Asn

Asn

Leu

Ser
160

1296

1338

XY
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Ile

Ile

Glu

Tyr

225

Cys

Arg

Ile

Trp

Pro

305

Val

Ile

Leu

Ile

Gln

Gly

Arg

Leu

Val

210

Asn

Tyr

Lys

Val

Phe

290

Met

GLln

Gly

Ser

370

Gly

Ala

Cys

195

His

Tyr

Leu

Trp

Ala

275

Gly

Ile

Ile

Tyr

Ile

355

Gln

Phe

Leu

Leu

180

Asn

Glu

Phe

His

Leu

260

Trp

Lys

Leu

Leuy

Arg

340

Thr

Ile

Phe

Leu

165

Ala

Ser

His

Thr

245

Phe

Val

Met

325

Lys

Tyr

Val

Val

val

Asn

Thr

Asn

val

230

Ala

Ile

Ile

Ala

Leu

310

Thr

Ala

Met

Phe

Ser

Ala

Ile

Trp

Val

215

Thr

Ile

Cys

Gly

Gly

295

Leu

Lys

Val

Leu

Ile

375

Val

Phe

Ile

Phe

200

Ile

Asn

Val

Ile

Lys

280

Val

Ile

Leu

Lys

Phe

360

Tyr

Phe

Ile
His
185
Val
Trp
Phe
Leu
Gly
265
Leu
Tyx
Asn
Arg
Ala
345
Phe

Phe

TYr

Leu

170

Trp

Val

Cys

Phe

Thr

250

Trp

Tyr

Thr

Phe

Ala

330

Thr

Val

Asn

Cys
72

Phe

Gln

Arg

Trp

235

Tyr

Cys

Tyr

Asp

Ile

315

Ser

Leu

Ser

Phe

Met

Leu

Leu

Leu

220

Met

Ser

Ile

Asp

Tyr

300

Phe

Thr

Val

Pro

Phe

380

Leu

Arg

Ile

Thr

205

vVal

Phe

Thr

Pro

Asn

285

Ile

Leu

Thr

Leu

Gly

365

Leu

Asn

Leu

Met

130

Met

Thr

Gly

Asp

Phe

270

Glu

Tyr

Phe

Ser

Leu

350

Glu

Glu

Ser

PCT/US02/07476

Arg

175

Ala

Asn

Ala

Glu

Lys

255

Pro

Lys

Gln

Asn

Glu

335

Pro

Ser

Glu

Met

fhe

Pro

Ala

Gly

240

Leu

Ile

Cys

Gly

Ile

320

Thr

Glu

Phe

Val
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385 390 395 400

Arg Ser Ala Val Axg Lys Arg Trp His Arg Arg Gln Asp Lys His Ser
4035 410 _ 415

Ile Arg Ala Arg Val Ala Arg ARla Met Ser Ile Pro Thr Ser Pro Thr
420 425 430

Arg Val Ser Phe His Ser Ile Lys Gln Ser Ser Ala val

435 : 440 445
<210> 35
<2)11> 1442
<212> DNA

<213> Amejurus nebulosus

<220>
<221> CDS
<222> (102)..{1388)

<400> 35
cagaaatatg gagatggaga ctgctttaca gtcactcggg tcaaacagga tgttaagctg 60

aactgattaa taatcctgcc agctgatcaa ctggaaaggg a atg tgg atc tgc cta 116
Met Trp Ile Cys Leu

1 5
atg cta aag gtc ttg tect atc ttg tet ttt gtg gtt gtg aag gtg tca 164
Met Leu Lys Val Leu Ser Ile Leu Ser Phe Val Val val Lys Val Ser
10 15 20
gct gat ctt acc tgc gat gcc gtg cta atg ctg get tct gga aac cac 212
Ala Asp Leu Thr Cys Asp Ala Val Leu Met Leu Ala Ser Gly Asn His
23 30 35
aca ttg tac cat ctg gat gcc get aat cac tct gac act aat aac tcg 260
Thr Leu Tyr His Leu Asp Ala Ala Asn His Ser Asp Thr Asn Asn Ser
40 45 50
ggt gtg ttt tge agc aca gtt atc gat ggc atc ggc acc tgec tgg ceg 308
Gly Val Phe Cys Ser Thr Val Ile Asp Gly Ile Gly Thr Cys Trp Pro
55 ' 60 65
¢gc agc gtg gcc ggg gag atg gtg tcg cgt cecg tgt ccg gaa tte cte 356
Arg Ser Val Ala Gly Glu Met Val Ser Arg Pro Cys Pro Glu Phe Leu
70 75 80 85
tac gga gtc cga tac aac acc acc aat aaa atc ttc cgg aaa tgt ctt 404
Tyr Gly Val Arg Tyr Asn Thr Thr Asn Lys Ile Phe Arg Lys Cys Leu
90 95 100
gct aat gga acc tgg gcg ccc aaa agc aac tac tct cag tgc aag gct 452

Ala Asn Gly Thr Trp Ala Pro Lys Ser Asn Tyr Ser Gln Cys Lys Ala
i 73



WO 02/069908

att
Ile

atc
Ile

gecc
Ala
150

atc
Ile

tgg
Trp

gtg
val

gcc
Ala

atc
Ile
230

tge
Cys

gga
Gly

ggc
Gly

atg
Met

aaa
Lys
310

gtg
val

ctc
Leu

att
Ile
135

tte
Phe

atc
Ile

tte
Phe

cca
Pro

aat
Asn
215

gtyg
val

atc
Ile

aag
Lys

ata
Ile

atc
Ile
295

ctc

Leu

aag
Lys

aat
Asn
120

aac
Asn

ata
Ile

cac
His

atc
Ile

tgg
Trp
200

tete
Phe

ctc
Leu

gga
Gly

ctqg
Leu

tac
Tyr
280

aat

Asn

cgg9
Arg

gce
Ala

105

gta
val

tac
Tyr

atc
Ile

tgg
Trp

gtt
Val
185

tgc
Cys

tte
Phe

acc
Thr

tgg
Trp

tac
Tyr
265

aca
Thr

ttc
Phe

gcc
Ala

acg
Thr

cag
Gln

ctg
Leu

ttec
Fhe

aat
Asn
170

cag
Gln

cgt
Arg

tgg
Trp

tac
Tyr

tgt
Cys
250

tac

Tyr

gac

gtg
val

tec
Ser

ctc
Leu
330

agg
Arg

ggt
Gly

tta
Leu
155

cta
Leu

ctec
Leu

tta
Leu

atg
Met

tcc
Ser
235

att
Ile

gac
Asp

tac
Tyr

tte
Phe

acc
Thr
315

gty
Val

aag
Lys

cac
His
140

cga
Arg

ace
Thr

acc
Thr

gtg
val

ttc
Phe
220

act
Thr

cct
Pro

aac
Asn

atc
Ile

cte
Leu
300

aAca
Thr

tta
Leu

agce

Ser
125

tgc
Cys

cte
Leu

tct
Ser

atg
Met

acg
Thr
205

ggc
Gly

gac
Asp

tcg
Ser

gag
Glu

tac
Tyr
285

tte

Phe

tcc
Ser

ctg
Leu

110

aag
Lys

ttg
Leu

agg
Arg

gcc
Ala

aac
Asn
190

acg
Thr

gaa
Glu

aaa
Lys

cect
Pro

aag
Lys
270

cag
Gln

aac
Asn

gaa
Giu

cct
Pro

ctg
Leu

tca
Ser

agt
Ser

ttc
Phe
175

cct
Pro

gca
Ala

ggc
Gly

ctc
Leu

att
Ile
255

tgt
Cys

ggc
Gly

ata
Ile

acc
Thr

ctg
Leu
335

74

cat
His

ctg
Leu

att
Ile
160

atc
Ile

gat
Asp

tac
Tyr

tgt
Cys

aag
Lys
240

atce
Ile

tgg
Trp

cce
Pro

gta
Val

atc
Ile
320

cte
Leu

tat
Tyr

tte
Phe
145

cgc
Arg

ctg
Leu

gta
val

aac
Asn

tat
TyrL
225

aaa
Lys

gtc
val

ttt
Phe

atg
Met

agg
Arg
305

cag
Gln

gag
Gly

cga
Arg
130

act
Thr

tgt
Cys

aga
Arg

cac
His

tac
Tyr
210

ctt
Leu

tgg
Trp

gcec
Ala

ggq
Gly

atc
Ile
290

atc

Ile

tac
Tyr

atc
Ile

115

atc
Ile

ctt
Leu

tta
Leu

aat
Asn

gag
Glu
195

ttc
Phe

cac
His

atg
Met

tgg
Trp

aag
Lys
275

ctyg
Leu

ctec
Leu

agg

acg
Thr

PCT/US02/07476
gct gtc 500
Ala Val
ctt atc 548
Leu Ile
agg aac 596
Arg Asn

165
gcg acyg 644
Ala Thr
180
agc aac 692
Ser Asn
cac atg T4¢C
His Met
aca gcc 788
Thr Ala
ttec atc 836
Phe Ile

245
gce atc 884
Ala Ile
260
aga geca 932
Arg Ala
gta ctt 980
Val Leu
atg acc 1028
Met Thr
aag gcg 1076
Lys Ala

325
tac atg 1124
Tyr Met
340

65‘
5
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ctg ttc
Leu Phe

ttc gta
Phe Vval
345

atc tac ttc aat

Ile Tyr

gtg ttc
Val Phe
375

Phe Asn
360

tac tgt
Tyr Cys

cac tgg cac cgc
His Trp His Arg

350

aga gcg atg tcc

Arg Ala

atc aaa
Ile Lys

Met Ser

cag tcc
Gln Ser
425

aac
Asn

tcec
Ser

ttt
Phe

tag
Trp

atct
Ile
410

acce
Thr

cca
Pro

ttt
Phe

cta
Ley

cag
Gln
395

ccc

Pro

tct
Ser

gga
Gly

ctg
Leu

aac
Asn
380

gac

ace
Thr

gtc
val

aggcaggcac tctatcagtg agga

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

<400>

36

428

PRT
Ameiurus

3e

Met Trp Ile Cys

1

Val Val

Lys Val
20

Ala Ser Gly Asn

Asp Thr Asn Asn

50

Gly Thr Cys Trp

65

Cys Pro Glu FPhe

nebulosus

Leu

Ser

His

Ser

Pro

Leu
85

‘Met

Ala

Thr

Gly

Arg

70

Tyr

Leu

Asp

Leu

val

55

Ser

Gly

gag
Glu

cag
Gln
365

aga

Ser

cac
His

tca
Ser

tga

Lys

Leu

Tyr

40

Phe

Val

Val

gac gaa
Asp Glu
350

tece ttt
Ser Phe

gag gtc
Glu val

cat tcc
His Ser

cct tcg
Pro Ser
415

tacagggacg cataacattyg aaaaagaaag
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ctt ctg ctg cag ctc atc gac cac aac¢ atc cat gaa agg aac gag ccg 528
Leu Leu Leu Gln Leu Ile Asp His Asn Ile His Glu Arg Asn Glu Pro
165 170 175
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ttc
Phe

ttc
FPhe

tac
Tyr

cac
His

atg
Met
395

cag
Gln

Lys

Asp

Gln

Pro

vVal

15

Gly

Thr

gtg
Val

aac
Asn

tgc
Cys

cge
380
tce

Ser

tcc
Ser

Ala

Gln

Cys

Ala

60

Arg

Thr

Leu

aac
Asn

tcc
Ser

tte
Phe
365

tgg
Trp

atc
Ile

aca
Thr

Leu

His

Asn

45

Gly

Tyr

Txp

Val

cct
Pro

ttc
Phe
350

ctc

Leu

cag
Gln

ccc
Pro

gca
Ala

Leu

Cys

30

Ala

Gln

Asn

Ala
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Leu

g99
Gly
335

ctg
Leu

aac
Asn

gac

ace
Thr

gtg
Val
415

Leu

15

Glu

Ser

Leu

Thr

Ala
95

Leu
320

gag
Glu

gaa
Glu

age
Ser

aag
Lys

tcc
Ser
400

tga

Leu

Ser

Val

val

Thr

80

Arg

1008

1056

1104

1152

1200

1248

5N



WO 02/069908

Val

Lys

Ile

Arg

145

Ala

Ser

Ala

Glu

Arg

225

Pro

Lys

Gln

Asn

Glu
305

Asn

Val

Ser

130

Ser

Phe

Pro

Ala

Gly

210

Leu

Ile

Cys

Gly

Ile

2%0

Thr

Tyr Ser Glu Cys

His
115
Leu
Ile
Ile
Glu
Tyr
185
Cys
Arg
Ile
Trp
Pro
275

Val

Ile

100

Tyr

Ala

Arg

Leu

Val

180

Asn

Tyr

Lys

val

Phe

260

Met

Arg

Gln

Has
Ala
Cys
Arg
165
His
Tyr

Leu

Trp

Ile

Leu

Leu

150

Asn

Gln

Phe

His

Met

-~ 230

Ala

245

Gly

Ile

Ile

Tyr

Trp

Lys

Leu

Leu

Arg
310

Gln

Ala

Leu

135

Arg

Ala

Ser

His

Thr

215

Phe

Ala

Arg

Val

Met

295

Lys

Glu
Val

120

Val

Thx
Asn
val
200
Ala
Ile
Ile
Pro
Leu
280

Thr

Ala

Ile

105

Ile

Ala

Ile

Trp

val

185

Thr

Ile

Cys

Gly

Gly

265

Leu

Lys

Val

Leu

Ile

Phe

Ile

Phe

170

Gly

Asn

val

Ile

Lys

250

val

Ile

Leu

Lys

34

Ser

Asn

Val

His

155

Val

Trp

Phe

Leu

Gly

235

Leu

Tyr

Arg

Ala
315

Glu

Tyr

Leu

140

Trp

Val

Cys

Fhe

Thr

220

Trp

Tyr

Thr

Fhe

Ala

300

Thr

Glu

Leu

125

Phe

Asn

Gln

Arg

Trp

205

Tvr

Gly

Tyr

Asp

Ile

285

Ser

Leu

Lys

110

Gly

Leu

Leu

Leu

Leu

190

Met

Ser

Val

Asp

Tyr

270

Phe

Thr

Val
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Lys

His

Arg

Ile

Thr

175

Val

Phe

Thr

Pro

Asn

255

Ile

Leu

Thr

Leu

Ser

Cys

Leu

Ser

160

Met

Thr

Gly

Asp

Phe

240

Glu

Tyr

Phe

Ser

Leu
320
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Pro Leu Leu Gly Ile Thr Tyr Met Leu Phe Phe Val Asn Pro Gly Glu .
325 330 335

Asp Glu Val Ser Arg Val Val Phe Ile Tyr Phe Asn Ser Phe Leu Glu
340 345 350

Ser Phe Gln Gly Phe Phe Val Ser Val Phe Tyr Cys Phe Leu Asn Ser
355 3640 365

Glu Val Arg Ser Ala Ile Arg Lys Arg Trp His Arg Trp Gln Asp Lys
370 375 380

His Ser Ile Arg Ala Arg Val Ala Arg Ala Met Ser Ile Pro Thr Ser
385 390 395 400

Pro Thr Arg Val Sexr Phe His Ser Ile Lys Gln Ser Thr Ala Val
405 410 415

<210> 41
<211> 1422
<212> DNA

«213> Gallus gallus

<220>

<221> CDS

<222> (138)..(1400}

<400> 41

tcacagggag gttataaaag gecagtgagtg gggagcgggg cacgcggage cacctgagea 60

cgaggatttg gagccccgac ggcagcggga gcggagccgg ccatgccccg ggtcegttggg 120

tgcggaggga gctaagg atg gtg ccc gge ceg cgt cct gec ctc cte ctc 170
Met Val Pro Gly Pro Arg Pro Ala Leu Leu Leu
1 5 i0
ctc ctc ttt cte ctg cag gcg ttt ctc ctc tgg gat agt ccc gtt gca 218
Leu Leu Phe Leu Leu Gln Ala Phe Leu Leu Trp Asp Ser Pro Val Ala
15 20 25
gcc tcc atc caa gag cag tac tgt gag agc c¢tg ctg ccc acc acc aac 266
Ala Ser Ile Gln Glu Gln Tyr Cys Glu Ser Leu Leu Pro Thr Thr Asn
30 35 40
cac aca gga cct cag tgc aac gcc tcg gtg gac ctg att gge acg tgce 314
His Thr Gly Pro Gln Cys Asn Ala Ser Val Asp Leu Ile Gly Thr Cys
45 50 55
tgg ccc cgc agt gca gtg gga caa ctg gtg gct cgg ccc tge ccc gag iez

Trp Pro Arg Ser Ala Val Gly Gln Leu Val Ala Arg Pro Cys Pro Glu
85
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60 65 790 15
tat ttc tac ggc gtg cgg tac aac acc aca aac aat ggc tac agg gaa 410
Tyr Phe Tyr Gly Val Arg Tyr Asn Thr Thr Asn Asn Gly Tyr Arg Glu
80 : 85 . 50
tgc ctc gct aac ggg agc tgg goa gca cgg gtc aac tac tce cag tgce 458
Cys Leu Ala Asn Gly Ser Trp Ala Ala Arg Val Asn Tyr Ser Gln Cys
95 100 105
cag gag atc ctc agt gag gag aag agg agc aag ctg cac tac cac atc 506
Gln Glu Ile Leu Ser Glu Glu Lys Arg Ser Lys Leu His Tyr His Ile
110 115 120
gct gtc atc atc aac tac ctg ggg cac tgc gtc tcg ctg ggg acc ctc 554
Ala Val Ile Ile Asn Tyr Leu Gly His Cys Val Ser Leu Gly Thr Leu
125 130 135
ctt gtg gcc ttc gtc ctc tte atg cyge ctg cgg age ate cgg tge ttg 602
Leu Val Ala Phe Val Leu Phe Met Arg Leu Arg Ser Ile Arg Cys Leu
140 145 150 155
agg aac atc atc cac tgg aac ctg atc aca gcc ttc atc cta cgc aat 650
Arg Asn Ile Ile His Trp Asn Leu Ile Thr Ala Phe Ile Leu Arg Asn
160 165 170
geec acg tgg ttt gtg gtg cag ctc acg atg aac cca gag gtg cac gag 698
Ala Thr Trp Phe Val Val Gln Leu Thr Met Asn Pro Glu Val His Glu
175 180 185
agc aac gtg gtc tgg tgc cgc ttg gtc act gct gcc tac aat tac ttc 746
Ser Asn Val Val Trp Cys Arg Leu Val Thr Ala Ala Tyr Asn Tyr Phe
130 195 200
cat gtc ace aac ttc ttc tgg atg ttt ggc gag gge tgc tac ctg cac 794
His val Thr Asn Phe Phe Trp Met Phe Gly Glu Gly Cys Tyr Leu His
205 210 215
aca gcc atc gtc ctc acc tat tcc acc gac aag ctec cgc aag tgg atg 842
Thr Ala Ile Val Leu Thr Tyr Ser Thr Asp Lys Leu Arg Lys Trp Met
220 225 230 235
ttc atc tgc att gge tgg tgt atc cec ttt ccc ate att gtc gcc tgg 850
Phe Ile Cys Ile Gly Trp Cys Ile Pro Phe Pro Ile Ile Val Ala Trp
240 245 250
gcc ate ggg aag ctg tac tac gac aac gag aag tgc tgg ttt ggg aag 938
Ala Ile Gly Lys Leu Tyr Tyr Asp Asn Glu Lys Cys Trp Phe Gly Lys
255 260 265
cga gca gga gtt tat act gac tac atc tat caa ggt ccc atg atc ctg 9B6
Arg Ala Gly Val Tyr Thr Asp Tyr Ile Tyr Gln Gly Pro Met Ile Leu
270 275 280
gtg ctt ctg atc aac ttc atc ttt ctg ttc aac att gtt cgg att ctc 1034
Val Leu Leu Ile Asn Phe Ile Phe Leu Phe Asn Ile Val Arg Ile Leu
285 280 295

86
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atg
Met
300

aaa
Lys

tac
Ty

gtc
val

gtc
val

cgg
Arg
380

gtg
val

cac
His

acc
Thr

gca
Ala

atg
Met

ttc
Phe

tct
Ser
365

aag

Lys

gct
Ala

agc
Ser

<210>
<21l1>
<212>
<213>

<400>

1

aaq
Lys

gtc
Val

ctg
Leu

atc
Ile
350

gtc
val

<cg9g
Arg

cgd
Arg

atc
Ile

42
420
PRT

ctc
Leu

aag
Lys

ttc
Phe
335

tac
Tyr

ttc
Phe

tgg
Trp

gec
Ala

aag
Lys
415

cga
Arg

gct
Ala
320

ttt
Phe

tcc
Phe

tac
Tyr

cac
His

atg
Met
400

cag
Gln

gca
Ala
305

acg
Thr

gtc
val

aac
Asn

tgc
Cys

cga
Arg
ags

tec
Ser

tcc
Ser

Gallus gallus

42

Met Val Fro Gly Pro Arg
5

Gln Ala Phe Leu Leu Trp
20

Gln Tyr Cys Glu Ser
35

Cys

Asn

Leu

Ala Ser Vval Asp

tca
Ser

‘ctg

Leu

aat
Asn

tcce
Ser

ttc
Phe
370

tgg
TIpP

atc
Ile

tca
Ser

Pro

Asp

Leu

Leu
55

acc
Thr

gtg
Vval

ceg
Pro

ttc
Phe
355

ctg

acg tca gag aca atc cag tac aga
Thr Ser Glu Thr Ile Gln T¥r Arg
310 315

ctg ctg tce ttg ctg 992 atc acc
Leu Leu Ser fLeu Leu Gly Ile Thr
325 330

ggg 9ad gat gad atc tecc agdg atc
Gly Glu AsSP Glu Ile Ser Arg Ile
340 345

ctyg gag tec ttc cag 949¢ ttc ttt
Leu Glu Ser Phe Gln Gly Phe Fhe
360

aac agc 9ag gty cgt teg gct gtg

Leu *Asn Ser Glu Val Arg Ser Ala Val

cag
Glin

ccce
Pro

gca
Ala

Ala

Ser

Pro

40

Ile

375

gac aag cac tcc atc €9c gct cgg9
Asp Lys His ser Ile Arg Ala Arg
- 390 395

ace tcc cca acc cgg gte agc ttc

Thr Ser Pro The Arg Val ser Phe

) 405 410

gtg tga ggcaggagga ggecagctgee ga

val
420

Leu Leu Leu Leu Leu Phe Leu Leu
1¢ 15

pro Val Ala Ala Ser Ile Gln Glu
25 30

The Thr Asn His Thr Gly pro Gln
45

Gly Thr Cys Trp Pro Ard ser Ala
0
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1130

1178

1226

1274

1322

1370
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val
65

Ser

Glu

Tyr

Leu
145

Trp

val

Cys

Phe

Thr
225

TIp

Tyr

Thr

Phe

Gly

Tyr

Trp

Glu

Leu

130

Phe

Asn

Gln

Arg

Trp

210

Tyr

Cys

Tyr

Asp

Ile

Gln

Asn

Ala

Lys

115

Gly

Met

Leu

Leu

Leu

195

Met

Ser

Ile

Asp

Tyr

275

Phe

Thr

Ala

100

Arg

His

Arg

Ile

Thr

180

Val

Phe

Thr

Pro

Asn

260

Ile

Leu

Val

Thr

85

Axg

Ser

Cys

Leu

Thr

165

Met

Thr

Gly

Asp

Phe

245

Glu

Tyr

Phe

Ala

70

Asn

Val

Lys

Val

Arg

150

Ala

Asn

Ala

Glu

Lys

230

Pro

Lys

Gln

_Aan

Axg

Asn

Asn

Leu

Ser

135

Ser

Phe

Pro

Ala

Gly

215

Leu

Ile

Cys

Gly

Ile

Pro

Gly

Tyr

His

120

Leu

Ile

Ile

Glu

Tyr

200

Cys

Arg

Ile

TIp

Pro

280

Val

Cys

Tyr

Ser

105

Ty

Gly

Arg

Leu

val

185

Asn

Tyr

Lys

Val

Phe

265

Met

Arg

Pro

Arg

90

Gln

His

Thr

Cys

Arg

170

His

Tyx

Leu

Trp

Ala

250

Gly

Ile

Ile
88

Glu

75

Glu

Cys

Ile

Leu

Leu

155

Asn

Glu

Phe

His

Met

235

Trp

Lys

Leu

Leu

Tyr

Cys

Gln

Ala

Leu

149

Arg

Ala

Ser

His

Thr

220

Fhe

Ala

Arg

val

Met

Fhe

Leu

Glu

Val

125

Vval

Asn

Thr

Asn

Val

205

Ala

Ile

Ile

Ala

Leu

285

Thr

Tyr

Ala

Ile

110

Ile

Ala

Ile

Trp

Val

190

Thr

Ile

Cys

Gly

Gly

270

Leu

Lys

PCT/US02/07476

Gly

Asn

95

Leu

Ile

Phe

Ile

Phe

175

val

Asn

val

Ile

Lys

255

val

Ile

Leu

Val

80

Gly

Ser

Asn

Val

His

160 -

Val

Trp

Phe

Leu

Gly

240

Leu

Tyr

Asn

Arg
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2890

Ala Ser
305

Thr Leu

Val Asn

Asn Ser

Cys Phe
370

Arg Trp
385

Ser Ile

Ser Ser

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

<400>

Thr
Val
Pro
Phe
355
Leu

Gln

Pro

43
as
PRT

Thr

Leu

Gly

340

Leu

Asn

Asp

Thr

val
420

Ser

Leu

325

Glu

Glu

Ser

Lys

Ser
403

Mus musculus

43

Val Ile Leu Ser Leu

1

5

Glu Gln Ala Arg Tyr

20

Gln Ile Leu Ala His

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

<400>

35

44
38
PRT

Homo sapiens

44

285

Glu Thr Ile
310

Ser Leu Leu

Asp Glu Ile

Ser Phe Gln
360

Glu Val Arg
375

His Ser Ile
380

Pro Thr Arg

Gln Tyr Arg
315

Gly Ile Thr
330

Ser Arg Ile
345

Gly Phe Phe

Ser Ala Val

Arg Ala Arg
395

Val Ser.Phe
410

300

Lys=

Tyr

val

val

Arg

380

Val

His

Ala

Met

Phe

Ser

365

Lys

Ala

Ser

Val

Leu

Ile

350

Val

Arg

Arg

Ile

PCT/US02/07476

Lys

Phe

335

Tyr

Phe

Trp

Ala

Lys
415

Ala

320

Phe

Phe

Tyr

His

Met

400

Gln

Asp Val Pro Ile Gly Leu Leu Arg Ile Leu Leu

10

15

Lys Ala Ala Arg Asn Gln Ala Ala Thr Asn Ala

val

25

89

30

%
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Ile Val Leu Ser Leu Asp Val Pro Ile Gly Leu Leu Gln Ile Leu Leu
1 5 10 15

Glu Gln Ala Arg Ala Arg Ala Ala Arg Glu Gln Ala Thr Thr Asn Ala
20 25 30

Arg Ile Leu Ala Arg Val
35

90
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Bogota DC

Doctora

JIMENA ESCOBAR URIBE

Apoderada

THE PROCTER & GAMBLE COMPANY

D REFERENCIA: Radicacién No. 03077204
2 Solicitud Internacional PCT/US02/07476

Fecha inicio fase nacional 06/10/2003
Tramite 011

Evento 379

Actuacion 416

Oficio No. 97

Folios 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el expediente
indicado en la referencia, reune los requisitos de forma establecidos en la Decisién 486 de
la Comisién de la. Comunidad Andina, el Tratado de Cooperacién en Materia de Patentes
(PCT), el Reglamento y la Circular Unica de la Superintendencia de Industria y Comercio, se
Q envia el extracto de la solicitud a la Oficina de Comunicaciones para efecto de su publicacién
~ 7 en la Gaceta de Propiedad Industrial, conforme lo establece el articulo 40 de la misma
Decision.

Cumplase 129 ENE
Dado en Bogota DC,

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Divisidn de Nuevas Creaciones
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