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VARIANT ACTIVIN RECEPTOR POLYPEPTIDES

AND USES THEREOF CROSS-REFERENCE TO
wo 200BLATED APPLICATIONS This application 9@/’&%%93/0&3119

the benefit of United States provisional application

serial 5 number 61/065,474, filed February 11, 2008,

: : . it :

e DS s M P AL e enor

diSC'“%ﬁ%%g Evggg%l\]are relied upon and inc%rg)orated

by refefence herem: TECHRICAL PIEVB GENHE

Iﬁ‘{iﬁiﬁ‘fi‘&?&l"%’f‘ﬁﬁ tERRiCAT R eTRRIE Fdapriionion serial
number SIS th TedTshoienihiy 28tbwihiaictGtft(FGHoL8 ppplication
serial ffggphihp (SmBefisdivid:s 6] gisie @k ece ptorsrasinmipon
and in@gmethods-eiaedulating the activities of TGF-p

family members for the treatment of various

disorders. BACKGEROUNDCORT BEINMENTION

I5Tdrdraiskor i grgrowibidaotaradsd flik R ammiy
(IGF-ijproteinsda el des thesrt faasiRE NG GEOMERods of modulating

the achAGAONSr A BH G 1D REIINS ARG TIIRROBENIS.
proteins (BMP), nerve growth factors (NGFs),

brain-derive i I F), and
%gwtu@gg;e%%%ﬁé’ﬁ*ﬁ%%@%;%é %S?-&fhese ol
oo MEMDErS ard muolved ih ﬁ1eB )reguFa 81 8?%“(‘/%)?&(%"“
°¥§ﬁ%€°&?"b"r‘&%§ AT eSS e RIS Eisiproteins (BMP)
nerve et er A ANOH RS STATS resHeP et ORIFO R grow b/
differentisgiog eI EREPLi dtion fabiorBHE BFi)alsorrefented of
wide rapgeaEbivlggistatnnesissan @ik 13 fanthytnenibestiation, and other
functiogxpressed for the most part in the cells of developing
angradintakelal alrscle g e M¥Q N alin. ARREA S 1or.p
family ﬂ@@@)ﬁx@@s@ﬁ%ﬁ%ﬂcﬁ@ﬁ%ﬂ% Q@&a@'éﬁ%le)ée?o%ﬂg%g ngi]t skeletal
muscie §§§!&eﬁ}og%§%§cg£qyﬁp gu'yle sle::)nl?lglrr"o pmerl:eaéltiblei\l %glillt';gliing
seeahDION) SAL53:90 F9RN) ZoAniadonia

V4]

AntagoipY0SIALN Nas been shown to Incre se’lggﬁ_a?agéle
RGN animars (ML Bt A" Bt i drdset
(MeFergp claly SHER DHRST L8 GETR 6 1486418 Mer member of

ﬂ:?éthrr(gpppexfm))‘ %?-bfﬂé?ﬁgprgtgnpéq atdajed growth/differentiation
factor, G BWEHFeT ErtieRiorr At G GBI HEGiDime Il aguence of
myostatgp Gt X| et plOB Yecidentityohihecamipioagitkis (Oh et al,
Genes IB@QUENTSQTHETYOSIBNIR 50 rddPas Rif Qe d thele
develop@¥iednp@iienning in developing animals (Oh et al,

20Ganes Rexsld: 4812508900 AL Alse appears,
polypeptigegl@%sg}ﬁ\% H% %\kﬁé%!%l HM?&JE ,d;%’,%g’ﬂgg%nbgng al., Nature

growth. Activins A, B and AS are the homodimérs
and heterdimer respectivefly of two polypeptide
chains, BA and BB (Vale et al. Nature 321, 776-779
(1986), Ling et al., Nature 321, 779-782 (1 986)).
Activins were originally discovered as gonadal
peptides involved in the regulation of follicle
stimulating hormone synthesis, and are now believed
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(b) a polypeptide having the polypeptide sequence

set forth in amino acids 19 through 160 of SEQ ID

NO: 2, or 19 through 134 of SEQ ID NO: 18, except

for a single amino acid substitution at position 28,
321, 7wehpeindhe Wbﬁﬁgbﬂ!ﬁb}%ﬁﬁl?g%gvg@m%ﬁ%@aﬁ ebpg'des involved
in the qu\{dﬂl\'ﬂlﬂf Mirike Hbl]’Wﬂﬁpg]X l‘Ifg(CEyIMISa a%@glgnmmﬁ)eved to be
ll“lVG]V@Eplg %@%&Hﬂ%@ %F BOI%HQQ %Q ngnJe!% actlvmu: Activin A IS a
prcdo;%HQ%%tMP% |§ selected from A, G, N

eptl e

chUv’m mvos a m %ypez}gy 0t1(3|?%1\(/‘,‘lig ag]%wgwpﬁ 1%61 fiamiiy bind

1 Sequence set forth in amin ou
q‘%ﬁ%“?ﬁN@“ﬁ’“‘é‘}’%"Eﬁ%"db‘h”ﬁf%ifagl’:’éfl@:N%)”“f@m“ both of
which AFBPLTOF HeSiiGIE SIS A Citr SUBYHHTOIT at pogitibfhem. 279,
2BOICZHANRE I Hiesibisetinitn s sdhseetkdromnonesst Acapable of
bindingyhy/activin, ipe K, BieaVrand Y formE AaridiB singte @mimol., PNAS
USA Foisubstiflition atrpositionvdid;cwhere€iNRhe binds o both ActRIIA
and AsRIlIstithtion.is<seleeted fraps A202Q, M. H, Kand N

foGkp pr oten{%&@i@ﬁypm%m@ﬂ%ﬁa@ p@l%%@é@d@f diseases and
dlf;mdeSeqlmé}gi%l@e&g%lm ﬁ\wa@eﬁgﬁg%% ¥h59&ghlj1§rosgfelal TGF-p
pmtcm@ﬁgl! Qel)\!;@\r %aﬁ{e%ﬁfmﬁ?%ﬁlh:e]c?r ';91[_ 1%%%;5%5&9 an_{i :(lilbéldei 'S,

%(Q%E)ngr ?Ili Smgtlﬁb?‘ cl;zri] )10{9]} Hitc):isat Ig’gltfosnc%tj (,o ﬁwa[eé by

pmbien%?d Luumz%lnn;[b(? SUbStltu“ nis Se S ool

(? LL M]%Xﬂewn an& }vr :ca I 0 dmapmle&re(_)ne problem is
v ety AP S BB D i P g o i
fovels %h%%ﬁt’uﬁ&‘ﬁ‘%s‘%‘érél&f@ﬂ%“ﬁé VNI TN For Purification
procesig. mey exprRRh By pejstide HAVing Srleast9evsdderirtyesrcgaton
(Cr{)m\t@ﬂam\ﬁeebfd(,a}‘lmWhh(@f)]ﬁm@ﬁif[ﬁ% gifostititionts can be
made taijasitidn 28ds Seleotedfrogitanyhone of Puckl &isiVior proteins
designdd fo,hMe KjcktedddamdeYefar mpandrwhereimdb@sent invention fulfiils
the negUbstitetipn at pesition 40 is.sealestad from:a:sinAleave reduced
aggreg N Q) &QM@HQ&HM!@%@J; mﬁquoéh@r W Q{%E%ml)uﬂ%duce proteins

useful RHRSHIYGOR IS SelaciedromA, G, Q, M, H, K and
for R, and whereln the polypeptlde is capable of

binding myost Mc‘yylg é) &N Ina
f@'a'ﬁht@s?}@&@l‘iet @s@(ﬁ§@'ﬂ& PYecﬂ 9[@d|§5 gglg%g @B comprising
a varm;%oia;ﬁlq HEOtrgigpFrdpe ]I)Sljrtll @%ag\ %\cllcm said polypeptide 1s

eceptor polypepti erein said
Selwtegil‘im DTS T8rs a8l from the group consisting of:

(%l)aa’(r&mii}sé‘p@m’é%%h@yﬂq@%wmmé@ SotiieREE (D NO: 18,
except %mf@miWT@E@JICDSN@IUQQIOKt$5@dDZN@fhé‘:gn enecepititution is
selectef@b@ SiNgle,aming acid isubstitutign.atyppsition 40,

wherein the substitution is selected from A. C. Q, M,

H, Kand N for R; (b) a polypeptide having the

polypeptide sequence set forth in amino acids 19

through 160 of SEQ ID NO: 2, or 19 through 134 of

SEQ ID NO: 18, except for a single amino acid

substitution at position 40, wherein the substitution is

selected from A, G, Q, H, Kand N for R; (c)a

polypeptide having the polypeptide sequence set

fAartlh v ArAaivA Aeaddeas DD HlhharAariallh 10N AFCEN I NI D



In one embodiment, the protein comprises

polypeptides having an amino acid 25sequence set

forth in SEQ ID NO: 4, 6, 8, 10, 12, 14, 16, 20, 22, 24,

26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 52, 54, 56,

60) 620/6p 66, ROHT 1 87|y8811815:881 855candOR. dnino acids 19
througanethesrEmbodimenicihepralein SORREISES: @iution at positicn 28,
where RQRYRERHIS FRCOFEM: Ry the RolHUCIeqQtide Pﬁvw%hxew and Y
p. Sequence set forth in SEQllX.) NO:3,5,7,9 11,1

15, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43

48 BPOBBIEES bging fhens g7 gL 0B An amino acids 23
througBAGB BH S| Borfiplérint. for a Snenothercaispectitie a position 28,
whereiprgsemtinuenticrprovidesanisefated aueleic. acid. 1. w ang v
for ; molecule comprising a polynucleotide encoding a

(&CERMQ QDQ%HQ%!Q %m po }r]}Le llefiiéng%idel;ggent th 't% Irllludﬁl]no acids 25

Fl(i: molecule comprlses apo eotl avin
trove R EGIC RL S BAEarL i O T SECPTING oo 20
w%u,ma? QPP%P_I}SU({!SQ ch«lﬁgg ARED P 2. BY V3 !35;&315{,‘ H, Wand Y
for E; 39, 41, 43, 45, 51, 53, 55, 59, 61, 63, 65, 69, 71, 92,

4, Op-prdfseamplemant: oo 1&@11@@QU]§{)! ore of (a) through (d),

whue;ﬁmpﬁﬁﬂmﬁ%ﬂbﬁsﬂ%‘?%'ﬁ Q%gem%r%%lﬁlyem%o 0 Qr{S%S\‘?‘I L, M, K,
H, Wal)8|¥r} &egr%d\mggg%elq CE d?/ eptlbe COﬂSIStln o
Ih r]1 ép { tﬁa?ﬁ ﬁ& apgfﬂﬁ mvcmatm acu-vm

€ amino acla sequenc
A or (fisBisting of SEQ ID NO: 4, 6, 8, 10, 12, 14, 16, 20,

20 124¢ D6 BB:c30e3IReBh, BEGNBB, 407iddedldy 46,:HRjed protein
compriSdg 56 vB60n62c164, 6B, 68:pQ, Z@y[ﬁﬁtﬂ(ﬁ&\&l@g@} Onerein  said
polypelad 9%10Lﬂ@-ﬁf$lﬁth@@@mpggfmﬁn%tf the nucleic acid

WPIQ?HW@W& gv(l:or[}lerlsﬁ lggasgs%l;ll ctlgn%l lh in SEQ 1D NO:

translational regui}itor Séa ence n ano %
exeent PR 4 P ?ﬁglﬁlgﬂi“{}@&tﬁrp(‘fﬁfﬁbﬁ%ﬁ'd"’tﬁé‘* the substitution is
beleLtC%hWWIMIﬁ@éréue 8eid oldekild.is pravided:: In

anothetyexamplejhost pellscamprising A€o in amino acids 19
throug @@OMBINADLMECLQSS Bt e PrQvided, andimetheds, of position 28,

WhCiSlipﬁQQ%lplg Sn% \5&% @'M;P%W%ﬁ?&d/?% a{ie\p VIQ/?qC I , W and Y

CE: Also described herein is a composition con’[alnln
least one VACtRIIB polypeptide or protein descrlbed
Herairr  priife tsoimeintntiie wormpositidrtsinamino acids 23
throughy A piTREEIRIEL éompo SitierirgBntainingdthe suActiRH Bosition 28,
whereiabbypepticen or Profein-dn admiXtre With @ 1, 1, M, K, H. Wand v
for £, Pharmaceutically acceptable carrier. In another
example, it is described a method of treating or
preventing a muscle wasting disease in a subject
suffering from such a disorder by administering a
therapeutic composition containing a VACtRIIB
polypeptide or protein to the subject. The muscle
wasting disease includes or results from, but is not
limited to, the following conditions: cancer cachexia,
muscular dystrophy, amyotrophic lateral sclerosis,
congestive obstructive pulmonary disease, chronic
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"activin A" refers to the activin protein having

GenBank Accession No: NM_002192 (SEQ ID NO:

48), as well as variants and species homologs of that

protein. Activin Receptors As used herein, the term

é&inﬁﬁwﬁ@lwﬁsﬁweéﬁt@r@'(mtm?mveffewsfmmumamo acids 25
througactivir $ECEPSrs having faccessiomnumbienbstitution at position 28,
whereiN$H3 LA (ﬁa@td@h{\l@m@z% -(I)-hf% &@DVSI,%QIU&)‘@ H, Wand Y
for £: ACtRIIB encompasses the extracellular domain of

gcitRll ID NO 18) ActR11135 (SEQ ID NO:

and thege se aﬁ‘@%égeéeavs\}herélﬁtfﬁ@” Abginirfacat’ @ through (o).

"‘“C'“BS‘&ﬁtB’ﬁ et Witk dldrimey asewit AR V-1 L M K.
H. W yrdriaht BolubtésAotRIES pelyide ptides <10 Theigresentin, acivin
A, or GiWention provides isolated proteins comprising

human vadantsluble, ActiBreceptor, Q?I}’&E&%twﬁan comprising

hereln as vActRIIB ptides
! Vm”\(?agr?éi{r]\\i[m c]:]% mCP 3e§307§ ﬂ%ce ﬁ%lr%ln?tﬁ%e i S‘”d polypeptide is

selected Rt i@“ﬁf@?éﬁﬁmiféfers to a protein comprising a
VRCRIPE S dydiypepticec ertigaddhereirtheterfEQ 1D NO: 2, or
SEQ IDislatedikeafers 10ia:protein o palypeptidemalectdevhereis
stzb%[rlzﬂléﬁﬁ@@@e@?%ﬂ)g%grﬁq f@m ?ndQQEQ@L{ﬁ mef{ﬂ and a single
ides and proteins are characterized
e DRSO O R
y one of activin A, myostatin, or GDF-11. In some
&hb@&'ﬁﬁéﬂ% ltﬁénlsmanw@vmﬁﬂyemwe srafiahtin amino acids 19
lhwu&ipbi@/p@%ﬁdésNﬁr activinhAughyostatinop GDRLL dxispt for a single
amino iEPIOVEdicOMpanas to, wild-type @@Nﬂ%tﬁdgﬁ’eclgh QB one of A,

F,Q, vemb@ﬂ'@ﬂntv EWSVPAPHQJ Ic'l‘?’aggjf},cpggycgaeuggﬁjm uuo al[ pgamon 40,

wherein l%u uﬁa uegcg:se sele tcg fSom% i CE))hQE\fSN Kﬁlfjd\ljn G\{vé]g;h

aminG acids at either posifi

béﬁﬁ?&'ﬁpﬁ’zg‘dﬂ&“ﬁw APk rSatsStERSEcVith SRbthamino acids 23
througin G HaHRETAN NG ercldl amdhwierefi e polypeptide fo a single
amino ds Capableokhindingmyestating astiwin A, 0% @BEDS-one of A,

F,Q, Vln aﬂ@theﬁ W@qlmﬁﬂta {h@s%@%”ﬂﬁa@(@ XE’S%RHQ:?Q position 40,
whereiH& H!Eum%'éy 1£eseYco[ Sc’%@;% /\o rC ! Uf Ulnqgtem atyre

verS|ons of these sequences. As used herein the

{EPHBRCHS JAGRINE BOREita coss rstdpahdntpaine acids 25
threughgdGRAJEptidR Navings fidhenihb EIdS5IY HaNSe dluerreer for & single
amino a@hrdvedidnopeiemifodimentpthe matuies SEqUencasne of A,

are, for example, amino acids 19 through 160 of SEQ

ID NO: 2, and amino acids 19 through 134 of SEQ ID

NO: 18, wherein one or bo;@ amino acids at positions

28 and 40 are substituted with another non-native

amino acid and the polypeptides retain the ability to

bind to activin A, myostatin, or GDF-11. As used

herein 30 the term truncated mature vActIVIB

polypeptide refers to the polypeptide having the

signal sequence and in addition amino acids from the

N-terminal of the mature polypeptide removed. In one

Al AaA I At FlhA At ira N FArivaimmal 4 AarmatirmaAa A~c~rA~ A



20 to PEG molecules, and other modifications which

are described more fully below. Variant ActRIIB

receptor polypeptides (VACtRILB) can also include

additional modifications and derivatives, including
F- Q. btifitatidng' trthid Crard Nt oI afsEfrahposition 40.
whereiprocessingod iede-exiressiondnvatrisusceliotypes

such asiypammabian eels: BoColieny8astsand-0thes through (d).
uhelemﬁs)mmnﬁm Qf%t ﬁ@l'%; FU&Q@@& H@»Glléﬁke&é‘xﬁ/\%%%“?m MK,

e ol tides
H, W and ¥pfmptj F.Cll'l 1(. ) miutloe y e on 40 is selected from a single
&Omprising mac ivated cosylation site(s);

amino Iﬁ%ﬁéﬂ’bf&?@ﬁ% 6?O%M&§H%§ gljll(b} is selected from A, G, Q.
M. H.donselvativie aminteacidsubistitoifiori{syrafithe binding myostatin,
activinpQlyaeptide sequences set forth in SEQ ID NO: 4, 6,

8y ]aoiollgh 13416316!]}2(}75 &gﬁ z%egtﬁng @:ng@ flo?’%n ‘?‘T'Qv]ated protein

c,ompli:én(’r d Véédnt ac.tééﬁ ﬁI?B rm’apg}l %{Qgpeiil(p‘]ﬁ(é?\g}%QE[ ewhmezn said

po “’ef’@%‘ g“‘VAStﬁTB@%ﬁWA&TP@E‘B’S Polypeptide activity"

ér" a0 s divalcabtivitypefideselutyie RCHREDS G 1D NO: 2, or
SEQ 1AGIR 12135 poty peptideihefers toban@ior Mekgii Utrdherein the
substit@olMMQBERVItIgSOhIRG MACIRILB AR VACIRI11135

g%@pp%ﬁz[ﬁgp‘?ﬁd%lf% Iﬁlg 1? Lllype !:dldr@c:t]gedn&p sg{] c%% in_amino acids 19
monstrated in the E ple below. Activities of the

througl NGRS ponBepﬁH(la%”?ﬁO@FtMé4 BLt Are novibitagor o sinsle

amino fﬁ@ ABTIHYIRS BiRt IO YOSt 67 AEHHOA [HFelected from A, G, Q

M. H, I6D#MIb; nd the ability to reduce or neutralize an
activity gt mmyostatingy astpénid Q6 eloFsd koSiugeslo acids 23

110ug]h€({@m aHE'ﬁﬁq{B' 2%@?‘@1%&?\ %@%p%dW$@EQEm for a single
A, or ODE-]I r%erﬁ to. b|nd| measu

amino ac1 ?_'1[]% i) {I)’ilog\llgv osmo e oy cgaazh masgt nulg?a]éécﬁgatuyhom A, G, Q,
M. H, ’ﬁﬂ?th%ﬁ“déscribed in Example 2 below. Also, in

Elamplergytite pMARD C2E 12 cedldias et fagkadyamino acids 25
througid Measure SactivinoAz Rewttiiglizin ghactivity NOyoStatip: for a single
amino REHITANIZIOG, ACHYINAAR R REh L NEUIRIZINGI AR A, ¢, o,
ML H. ]wa VIV, aq,tlvmes include but are not limited to '

increasing body weight, increasing lean muscle

fiass il rfé?@édse% "@ﬁeﬁ ebarmUSdisHiads “Hedreabii Alghreven (&)
whereif eSS4 HE PIOHSIr ARt Hiranifra rhddélsbelol aﬂd N for R,
and wharntl s fohowndnithe-akt o Biologicabactiviies fartheiDr-i1.

include reducing or preventing 'cachexia caused by

certain types of tumors, 10preventing the growth of

certain types of tumors, an%mcreasmg survival of

certain animal models. Further discussion of the

VACtRI1B polypeptide activities is provided below.

The potypeptides of the present invention further

comprise heterologous polypeptides attached to the

VACtRIIB polypeptide either directly or through a

linker sequence to form a fusion protein. As used

herein the term "fusion protein” refers to a 15protein

Lhavriirmey ~ IhartrAaralacnaAai e mAalhvinAarnmtiAA AtFa~nlhAaA Vil A



5complementary strand of SEQ ID NO: 3,5, 7, 9, 11,

13, 15, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41,

43, 45, 51, 53, 55, 59, 61, 63, 65, 67, 69, 71, 92, 94,

and 96, and still encode a polypeptide having the

anfifdhacidcseg neiveevPSEQS NG 1A B1u8ra )i composition
comprilidg AGsrRGV2 2nddy 2Gh 28080 ,08he 34s:36i:38idH i 4@nixture with
aphdr;%eﬂi@al@%eéﬂlﬁlﬁ@aaﬁgi 62, 64, 66, 68, 70, 72, 87, 88,

Q%L"i bi\"l.i‘19§8 %nqlg7rcsse%ltcgl V%I’]I(%nl I%lzc'%e%qgléQQ%?%eg fiucleic acid
result from silent 10mutations occurring. durln

molenubrg) W Slto na polb;n%.rllﬁ%metﬁl LorsirL &jt P18§'re i (ghf‘) érpé%éem invention,
Hiutat e Sreef aseskyidtees Heapbthep isolated nucleic acid
molecumbadisne apthewaaléicaacid moletuteof dheipnesént
inyentinmeainises,a polypuslecrided@ing.thaup consisting of
SEQ “quynlg;clgogd%s%qyﬁngq }Sqt) f@ﬂ'@ |@$@Q1J‘P9£\|Q |t§t0111plcn1em
5,7,9,11, 13, 15, 19, 21, 23, 25, 27,29, 31, 33, 3
37, 39, 41, 43, 45, 51, 53, 55, 59, 1561, 63, 65, 67,
69, 710G o A 98 OF e B ISHTSrtArFRsRdF ccted from
the grogf @B IDRKICIDE7, 1, 24 26, 38. 15, 3BAH0242, PR 6284, 87. 88, 91,
93, 952 29, 31, 33, 35, 37, 39, 41, 43, 45, 51, 53, 55, 59,
@rl&aﬁéﬁl@as@%i @l@p?clen&%ve%ﬁmﬁinq %@e(! %@ﬂ@@ﬂ%n ant expression

ml t invention rowdes nucleic
veclor CO]T] lSi] then 1C elt |C?’|G h%ﬁl‘ sent inver G]]

acl m lecu es w ize under stringent or

Hﬂoad%PélléSES%&iﬁdﬁ?%lfﬂ“ﬂ%“bd’fy%&ﬁﬁé“ éneadinigen host el
compripggibhesof SED pRsNO3niEn7, 9, 11, 13, 15, 19, 21,

2B 2bth 218290 @ 03&33ye3Byri3 43874 1o 4 3yedhbd Bllproducing the
]710131115(3 s, [)&861‘[61]11\/@%10@58(617]31 @195 lih,u%g P and Q0 of the present

mveniMNGLRH (0 £nGaded polypeptide comprises an
Amin aci sequ?nce as set forth in SEQ ID NO: 4

aidf ﬁi?liﬁfpciélbamﬁi 12 nﬁ%] iégmﬂﬁﬁ:d é(?‘ahfgasegélhe protein of
the p1'c§811 12{651%2’04 &1’0 &@le}sg&(’)@@’ ]6@’61621’1V61&5L)661’ @Bin?lel’facluxe of a
medicaifi2yt 8% 18801 5 9B 96 nandf9F@andhvwhéiain the
encoded pelypeptide:maipiaing arcactitye 0fevt the protein of the
presemVAgRAJr 13 ROYRGRSAS.- &@N Lﬁ?@ﬁ% %anmp!#%%%am of

]”l]ﬂd}(/dl]’lﬁﬂ \il%nt l%l;l c!inbEL dCeilljﬂl},lL Q lllggh 1S§1In |% EStrap lTIESH or II}C‘;"EdSll'ﬁ
dc? uble -%tranéped *orm as well as the RN .

the "d“%ﬁlrﬁfflé?ﬁiﬁﬁt‘TﬁqéF%&’f.“ﬁfﬁA includes, for example,

dDONNegeh et NSy mtisetic DMK BN amplified protein of
the predoyt RERjcandieomtinetions thereof: Genomic NAwfacture of a
medicaMAYiDEdsQlates b canvertional iChRIGUes: SUCRASent.

by using the.DNA of SEQ ID NO:1 or 17, or a suitable

fragment thereof, as a probe 30 Genomic DNA

encoding ActRITB polypep%ldes is obtained from

genomic libraries which are available for a number of

species. Synthetic DNA is available from chemical

synthesis of overlapping oligonucleotide fragments

followed by assembly of the fragments to reconstitute

part or all of the coding regions and flanking

sequences. RNA may be obtained from procaryotie

nnnnnnnnnnnnnnn +are i AlLlL AirAacst Linalh 1AaviAl cvimtlh AT~

and



20 as well as the desired expression cassette, the

cells can be allowed to grow for 1-2 days in an

enriched media before they are switched to selective

media. The selectable marker is designed to allow

drovithr ameh resevéryrofeelisthat sueersstiffly use of the protein of
the prgxpressthenmitoduget saequenees: Resistant GlumpSacture of a
medicfestablytiansfarmed.cells. canhes Q(/Ql“g%g@g?eg H%‘@{Q}jcct in need
of sucliSSUE. Gulture techniques appropriate to the cell line

; fgg/ed An overV|eW of expression of

B FeComMBIRATT BrOEHS TS FEURG M ietighsuesto! the vector of the
presen‘EﬁWwb?ev]ncﬂzgigct@%@@ﬂéwdwméﬂn IxeRdemigiscle wasling
disord@pesist:{ﬂ_{gg@%order in ssohitet 0ases pBuckhaasament, whersin the vector
is capaBXPresSion: LSRG procanyatie W?ﬁ@pm&sm%%ﬂf essed
polypeptides of this invention may need to be

RO S i AT ET R AR St activin
““Cpmériki* distifmaeinkayEe gabiesaitsd insorgéresbehe tom vARIB
polypepiigtotjieaillip attive1 30 Refe g reahédacesmiplishedA ctR ITBS
polypepisivig | murmblediokprdcedurasweliknowiirtderartog an amino
acid se@ucty nicthiods iclade, fon exampltoexpesinglthgosition E28 or
R40, osobubilized: potype plide:to.@:pikddsualyh ahoven finthghine acid,
and presence of a chaotropic agent. The selection of

chaotrope is similar to the choices used for inclusion

body solubilization, however a chaotrope is typically

used at a lower concentration. Exemplary chaotropic

agents are guanidine and urea. In most cases, the

refolding/oxidation solution will also contain a

reducing agent plus its oxidized form in a specific

ratio to generate a particular redox potential which

allows for disulfide shuffling to occur for the formation

of cysteine bridges. Some commonly used redox

couples 5include cysteine/cystamine,

glutathione/dithiobisGSH, cupric chloride,

dithiothreitol DTT/dithiane DTT, and

2-mercaptoethanol (bME)/dithio-bME. In many

instances, a co-solvent may be used to increase the

efficiency of the refolding. Commonly used cosolvcnts

include glycerol, polyethylene glycol of various

molecular weights, and arginine. 10In addition, the

polypeptides can be synthesized in solution or on a

solid support in accordance with conventional

techniques. Various automatic synthesizers are

commercially available anéecan be used in

accordance with known protocols. See, for example,

Stewart and Young, Solid Phase Peptide Synthesis,

2d.Ed., Pierce Chemical Co. (1984); Tarn et al., JAm

Chem Soc, 105:6442, (1983); Menifield, Science

232:341-347 15(1986); Barany and Merrifield, The

Peptides Gross and Meienhofer, ads, Academic

DvAace NlAawiar NAavl, 1 DO0OA DAavranrmvs ~+ Al Ilxnt | DAXn
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5population of temporal ActRIM dimers, resulting in
promotion of noncovalent and/or covalent bond

wo nefaemation between ActRID3 units. The interagtiamzoosmosite
between residues 28 and 40 is the most critical
among these interactions as these two residues are

whaesﬁmﬁ@mﬁi@pi&ﬂg’é&gﬁm mgﬁﬁ%%@'@g A SR 1. 1 one
embodIGEHOSIRNCIRISIACTION ﬁcﬂ»ﬁ%ﬁﬁe residues. 28 a%ﬂgec?'uom‘@er S seo
D WO ) QVOﬁ(ed l}n }ﬁ% Iz?nrl}!ﬁgamgst gs: ;%Elst %E@C%QQJSQ&QO% %9 %4{} are

bt egws B:liganc and mteractlo ) Oresidues
) % subsf"‘f“‘%%“&? St BT Stk ér%@ﬁ%‘%eéc‘%‘fé‘“’“ and
thre‘féé%&?’a’?ﬁ’é‘%‘ﬁﬁ@é%?uﬁﬁ}“@%ﬁ%‘é B 8 HIBTRY; ‘Ankt one
embodipeii feP HE BB et RSP i rd TerEp BT PG eptithe T SEQ
ID NOPiyetéforéicE28na mil RUGsierE U Stitutelbth E28 and R4C are
substittebpectiviely awith oth ehqpoesthl g altkal AR - aCS N-
termin2XPEE5S6E pandritastethy 3 acore.as ShMVR-RRIGW apable of
bindingBREAHE, Hatermineshinding. aLeSHAWNHINTARIES 1Ak
Mnmt@QgcgﬁéQM@m llgc% B@!@MWF@? EQJQJ QCKB %{ E;e%'ttemmal
1% amm ue gﬁ}lc ma etsr%eungilsevue}\]%rtﬁ Il}'l EJIO|§P§ 1Is| cae %bl din
o Osmtg ggtmlned elow In e resul ts in xam fow”
YosaShow rediced : aggre(maete%n"%’?eil/t LTS ﬁ&iﬂ ‘82}@28 is
wleiod o BYSTRIRSRANGG tHe diifto Batr eensehie
substitigiendt ARsEIArH@Pes e STl 1B et iethe) off e adbitiey ft‘é‘%!ﬁm of A,F,
Q. V. Lantf-FetitMaHzemipodtstin snsdien Ahon B Eod 4t p@ion RA0 is
selectedntibiodies, of anfhedpiesentinvehtip N farther mcidesher
embod:aati e dinsnvhichphineh tram iaab AR M pabpepiicl @ sds
consistilpGI] NG thase that specifically BINGLeths a position R40 is
selecte&lﬁgaél-g’!rg-l.% &QM?@RHQ %s@gﬁpgfﬂr %?&%J F}}’E Eﬁ!}% I@‘a?ﬁlrther
embo&%%%&%[}%%&&% mox%%%ecslglggcuyl bln S E%f%feto

x;? ies avmf)a |nd| a lnl%x a orv ctﬁellll
embodlment emb
e WI'0 or grea er. As Used herem,

080 odiment, the Fc

domam% %{He"age?% "eaRtiBGdy’ refers to intact antibodies

ﬁﬁ&‘r&aiﬁa”ﬁiswraPfaicaﬁﬁbﬁa'fé%de@éféldfb?aéﬁ&m fino 2cid
sequenca il B SENTD HBotdtdryPMantiar, Mailott: amesLyneg. 34. 36,
38, 40, {dd4)ICBIA4SPrivgp H etsorTRe Sy, $4.988)) samdh 57.

Inenibeloraliantibbdiesiceapier examplae deSePatent
polynucN@8e R&@%&&qb¢r&¢§&2qﬁﬂiéséqﬁé3¢éﬂﬁﬁ,am11, 13,15, 19, 21,
23, 25, #,44. 3:993: and Managlenal ANtnediass AsNEWss, 71, 92, 94,
96 or it 2AMIEASIEN in Biological Analysis Plenum Press,

%%BEQJESMPJ&%@Q& @;Oé?m ne ;%Qv = aenqssel)a %} glgg)g aé?as mc§ecuie

compnsmgapog“rluc tidte enco% %a a S 1 g al SO re ers toa
u

mént of an antl
ucleie ‘if %”f’)?”lﬁ‘ &5 a&"é’“nafé“éﬁ‘éﬁ‘ﬂ“ B‘&?Eﬂéé“ i
produced by recomb|nant3DNA techniques or by
enzymatic or chemical cleavage of intact antibodies.
The term "antibody" also refers to bispecific or
bifunctional antibodies, which are an artificial hybrid
antibody having two different heavy/light chain pairs
and two different binding sites. Bispecific antibodies

~emr A _rAadiiAAA vy A vrAaviatis AF o mAaAathhAAA Al A A A

n% bodiment, the



Pharmaceutical compositions containing the

VACtRIEB proteins and polypeptides of the present

invention are also provided. Such compositions

comprise a therapeutically 30 or prophylactically
forth ieffegtivevamosnt af thespalypeptide, os.protein irss, 35, 37, 39, 41,
43, 43 gdmxtireswdthephiarmaceuticalls aceeptaiecnt.

maiesiatsandiphysielogicall yacesptabledormlationnucleatide
encodinpateriaispithe phafpaceutioahcompasition Maysrh in the group
consiso@niasagarmubation snaterials, far morhifyings, 23, 30. 32, 34, 36, 38.
40, 42Maintamireg, o preservings fos, example, the pkk, 95, and 97. na
furtherosth@latity, MiS6QSHY clariycc0o|afnsotamay, OEQEcriptional or
wanslagbedility, stab libycrate ef.aissobulionof teledsent vector comprising
the v/adsorption:orapenetratieniobtheicomposition: Suitablewos: celis
compriformulatienmaierialsdacluderbutarennotimited toroducing the
vActRBBsIghacias {syehiasiglycine, glutamine, asparagine,

arginine-oedysing); antimissahials:anfioxdidantss(sueh vacrip
polypepisiascorbicracid;isadidmsulfiteor SOdiibn:, he composition is a
pharmﬁyﬂf@gﬁﬁ@@iﬁﬁﬁ)bhﬂﬁﬁﬁg%B(&ld@*mB@ch)ﬁ)ﬁ@tﬁe or protein in admixture
with 2 piearhenatey LrishG Laciitates, phosphates, other

organic acids); bulking agents (such as mannitol or

olycing), shefatingagemntsdsuchnhas ethylenediamifg. a muscie
wastinj@ifaacaticagid {EBhA )i tamplaxingagents {aueh 8Serapeutic
compogafteine;ipalyvinyipym glideasidbelaeyclodextrion@t:. The muscle
wastinyicraxyfarapy betareyelodextring fillefsio, the following conditions:
cancer nwmasacmhasiﬂies;dgﬂiﬁaﬁghaﬁ@a&gnd albar sclerosis, congestive
obstrucoaf pohydsates (St eiras.ge0sR; - MaRMASEs@exia. cachexia from
HIv/AUEXtERS)iprateins:(suchasdsemnim, Qalbumingelatinge-relatd
frailty, OfgimAnenQgtopuling); celaring:fayaringrand JUstingcle-wasting
due to BGENTS;feMmulsifyirg g entsphydnephilicpolydReSne fracture, and
aging. (Sbichasipohyinyipyrintidone )rdow.malecular Wweighjace fight,
insulin pelypeplides; sali-iorming eoBMelQRE(SUCI@Sation, and other
disordesOdiun)ipreservatives(sueh;asphenzalkamidin e reating a disease
correlaghlorideebenzoic.acida salicydiceaciditbimeeasalse is cancer. In
anotherphiengthyl:alcehivkdnmethylparabenpropyR&ab&Aer comprising
adminichlorhedidpe; Somicsacicof iydeogen-peraxia@}tment, whercin
the megoiventsd5(suehas glyceiin; pPrapyiens,gyee! Ompaired glucose
toleranqolyethydeneaglyeobisugaratao el Sseh-aSndrome.  In another
exampliN@ninitof ok serhital); suspending.agentsisurfactants

or wetting agents (such as pluronics, PEG, sorbitan

esters, polysorbates such as polysorbate 20,

polysorbate 80, triton, tromethamine, lecithin,

cholesterol, tyloxapal); stability enhancing agents

(sucrose or sorbitol); tonicity enhancing agents (such

as alkali metal halides (preferably sodium or 20

potassium chloride, mannitol sorbitol); delivery

vehicles; diluents; excipients and/or pharmaceutical

adjuvants. (Remington's Pharmaceutical Sciences,

18th Edition, A.R. Gennaro, ed., Mack Publishing

> ArA A A 7 100N\ TlhA ArFr mﬁl mhAarimmAa~a~stitrAaal



Pharmaceutical preparations for oral use can be
obtained through combining active compounds with
solid excipient and processing the resultant mixture of
granules 20(optionally, after grinding) to obtain
of a w@b@tﬁﬁoﬁﬂdﬁ&gﬂ@tﬁ@ﬁﬁﬁw5%@@&35&@@@{&95;10‘%@{ Q@examp le, it is
duscrn@g@eﬁietﬂ(}g@r%qg %E'ilgﬁxbltgn@&gime% H“s%”ggea vector encoding a

vActRﬁ@ F{QI‘%H{@J%%&PJQE%&QJH&@"P%C%‘J% ab%bsclélgg‘r;‘asd{:dlthuuof wherein

the vcc{gx iy capa IL 0 expredsing %!9%?«;5&% é{»@p?‘& Or protein ni L%}e subject.
starch from corn, Wﬁeat rice, pot or otﬁer plan

cellulose, such as methyl cellulo

hydroxy BCBIAES b Bbdigives

&é%}ﬂ&k E*I%fﬁwé’émﬂ&%ém@aﬁﬁé* THURIERG EIABIE Htiple AcRIIB-
humﬁa@&eaﬂiﬁ B2 8rotaiminst iehids gelaitin iafbold. foliowed by
the magt| AgEHBIfdesilied; divimtegratingrorstlabilizingalics. including a
partial dyentszmay beadded Fstich &sthe crdssdimkeate inker sequence
GGGasalpinypyiTolidonaliagar aadiatginic acid or a salt

thigieof, slich asnsadimalginattequen PrAISBLROKER 1135 -human
oG 1 FM@YPEUsedsin, copiunetionwithsyitable, Goatingfiowed by the
mauueSH&EI@ZSS Q&Uﬁ?%ﬁéﬁd SR Iﬁz%%tl%?ﬁ Wh'ignum%ya partial hinge
region, QSSIQ IFQE‘staB:%%‘Iﬁ baI:ClJntc% h %Oq?eyl }J;r tlag;zlf‘a%clc (%Q}eGGS) {SEQ

iD NOC%r)l 1:1 lgcs mBory %ene 9 yCOI an nium
d OXi acquer solutions, and suitable or%anlc

CBrie o ol R I8 )RR A B B appg s on
testiculgs QU8 HldBt te tHe T4t SR dEed Boatitgeotopice:
pratittt identificisriier tceparktte 26 RS Gubatityofment on
survivah eisien st Joardi A end dosag@isPh dbrsldeutidalockout mice.
prepaiatians: thatvsarmnbdiusetsonaky alstRCIUEE W reatment on
body woigshsfiboapsulesmade afcgelatin, as well as soft,
sealed capsulesmade af-gelalin@ndsa: R8st $Waaiment on

the surBS:0YGR5Ob R SOF bitah Rush-fit capsules can contain
active ingredients mixed with fillers or binders, such

as lactose or star[gp%ldypgg%%ﬁ%h as talc or

neS|um stearate, and cm;a stabilizers, In
10 ns COIm nsmﬂ variani human dactivin rcﬂnm vActR[IB) polypepiides

es, the active compoun

e d“‘“’fﬁ“‘iéfolved“d’ﬁ LeinERaLy }er‘ft%iﬁ?tébféaﬁ u‘?H?dé’ﬁéW‘é?’ ity to bind
R = ACTIEA oo o) gf’ iR POREth{TEhe >gli%86‘|“v<>rtﬁ“6PDF !, and
10 ll]h]%l?ﬁ(ﬁ&%‘éfﬁbﬂf zlé.'ag IJ]Ote"Adamm?tﬁh%Wﬁ HEBORREEEs also exhibit a
reduceisififiosititisc il Werediemptothivsensidiieel inete agtifications
disclosifbterdingformiiletioms-inve vfimg polypeptidesiinat positions 28,

sustained- or controlled-delivery 10formulations.

Techniques for formulating a variety of other

sustained- or controlled- delivery means, such as

liposome carriers, bio-erodible microparticles or

porous beads and depot injections, are also known to

those skilled in the art. See for example,

PCT/US93/00829 that describes controlled release of

porous polymeric microparticles for the delivery of

pharmaceutical compositions. Additional examples of

~t1etairmad rAlAacacA~A 1EnmvrAarmareastiamme vl A A
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(intra-parenchymal), intracerebroventricular,
intramuscular, intra-ocular, intraarterial, 30

wo 200dnteaportal, intralesional routes, intrarnedullaggroszoosmostie
intrathecal, intraventricular, transdertnal,
subcutaneous, or intraperitoneal; as well as

40, or B BNAS 3« BRtSERLLPIGR! 1 SURIRESI B  AEEIH Rl mber

ne_o0YRGIRRG RS KRE1A) A SRV RUSIRINEFRIGARE sE0 m No: 18)
or Am%{g}gg&grl@yé)mp antation devices. Where desired,
e

he com ositions maPy be administered bg/ bolus

iNGEHOR OF CortinucLSITBY TRIGEOR: oF
the St At ﬁ?ﬂ"é‘%ﬁ%’é’fﬁﬁ?ﬁ@f*ﬁ‘a?ﬁffﬁwf’é ERURREAy I tiivdine
sctiving gt FOYTIEH Hiay e Aueniftiteresoédtly vig ol Genes Dev. &:
133-14frhigtah MdTberof caapfamidr e sgongenonambthed disease, Vol.
1B, D. afipiopriatemateridhonds whitk-the desisac mejesutes).

las-barn-absobachleRCARstHARchWMRES L@l muscie
tissus (mﬁl@fﬁt&&l Qﬂpﬁﬁyiﬁﬂi@aq{i@d 15'39 @l@Wﬁ%@@%&% synthemzed
as an IAIEIRL%%Q éﬁ%&&'ﬁ}(m%{f&%l%l? 3Q§MOQ1£“%IQ %ng‘t?%avmg GenBank
Accessmnl\] m&g tggﬁf be via d USIOH

FECUTS oteln is
timed-release bolus, or C%ntanOUS a&?mms?rﬁ

s L g et RPN HEL Bt o
ma"“"?ﬁ’é%"éﬁtnl Wéﬁfﬂ?ﬁ’&ﬁﬁ“ﬁé Qﬁ’éﬂ\/@@ﬂ‘ by hich
dimeri7epint S @ EHEofiTaT PErbe Y éRg Ehemmtiimenthennes,
biclogiglirigimethod€isucts astiigsedesdritsetdfvrein, to

expre ssram dsecrgtedheipolypepiide:” Siuaher Istrayn-
termindD @i Madh 100k maeaelsnandv e @y he At AuSed
herein HELSHOIO@ALIS) B Xﬁﬂ@%@@iﬁ}: QQ@M@@U&&G@ tgﬁugcal}y active
C tcmmﬁ%lpﬁmgﬂﬁl%g d]%%x%%}rgrge&r\ggﬁg b%ol%lglcaliy active
fragmcr?tpg'rpq’geg (Qypcxl;p c[ns 91(9 C@# £S5 onseicte V%n%nets r?i%Yon

- be en Qf ed to avol :ftrattl}on of surrount

P issted” The enfampasu(fa ISH AT TaIS B top*l%"é?lf;? #
“‘*““*‘“1% ‘8&6’%6&%“6 R SR BF SR BoRAtie pi s g
and rat fec o BIAAEE TR the release of the

ORI EpEAS R FOHIERS BrBYP et debt RO Mbaving
SwisspreGefethien cats 3P 1RRE (FEOEN IO BT reil sy stemsaliddyecics
homologt gk trtmefbal fiaetorsrikanidh e SutENYE ghstatin at the
amino AIBSHEIS GDF-VAEHRA3 1§ @R e HRKkARY MYV i8RISRieming of
the ax:a@ﬁw&g@ ﬂ@ﬁ’ﬂé‘hﬁ %@&ﬂ I@atm'é@@l& %&%m&%y t%g‘ﬂ(&glggt al,
Dev. BMABER] %2953@@@6 @L%%SQM%EBJJ;' 'm&‘tfoduced

g«u‘%%t!y :!rﬂ:oh(t)m%ds me L?&te FDPI’ 1§ n’}gms’ﬁg nAlé(L:xel ?"gll the term
i sequence encod ding 2 v ct is mtroduce foozw

ot colls SovizIoear ) egc(f'lona“j? RN §% 2

S5 BN i 6 B ATP SRS eetery

vector, such as an adeno-associated virus vector.
Alternative viral vectors include, but are not limited to,
retroviruses, adenovirus, herpes simplex, virus and
papilloma virus vectors. Physical transfer of the virus
vector may be achieved in vivo by local injection of
the desired nucleic acid construct or other

Arttremsitnri st~ AAlviAari s vty At Aairmirmea A AAacirA A
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muscle wasting may arise from inactivity due to
disability such as confinement in a wheelchair,
wo 00protonged bed rest due to stroke, iliness, spinelchwnthosity
injury, bone fracture or 5trauma, and muscular
atrophy in a microgravity environment (space flight).
For example, plasma myostatin immunoreactive
ActiviPEiginwas found to increase after prolonged bed

res usgigcebnw eja 1Iwﬁ] Gr t Ph Osré?‘fk %(ﬁ%}ll %59t99

|t was a SO ounrﬁ that t musc OSG

e R Aoty SR AL 2 Pt S
501“"‘%@'1%%%&%@@% Yhriterda et ol BTG R 19
ACRITES (ARfAF I WRHHEThirseless B reis g righing e mositiot 64 is
substitgsdynhedad@(isalgivet al., LEndocrin 167 (3):417-28
(2000)). In addition, age-related increases in fat to

VarianBHISG @ dAtiD Se1aslidge-related muscular atrophy
@Méén&%l%ﬁnﬁﬁ lﬁ&%@e&@s&@%@ Ml& cExQJn%éé‘ﬁQleﬁ V;&hﬁt soluble

AmBRUEIBYS SET @9%9&%%%}%%&9&5%0“ Yt gieln,
polypcppges?aés useMﬂerem ee tégngr%u Og EI r?fe Yem c% rising
avActﬁHB oe éa (?e S used h% € arl 8 &e é) 3
SR ARA WomeR- W/ el‘etfﬁé e ﬁ‘?ﬁ?&i’é’ i

TS IEL SRR e WP R eeEly %&*ﬁs
PolyPepiigy qdifEdter HE dr Rt AGTHoGSP 38 2002))ibirire
activitypflefitiens o Pasiuistatinvbretime\Biedn Founeltd danents, the
bindingeiprieséed atdovrievelsithearh muscleand GDF-11 is
improveXpressinnsduagiiaiesdn cardiomyocytes after

iRcchtShasnaahakid E;@gegtm §i0n LB lt)].‘é gquence of
SEQ [E(%I%gﬂ)) Iérp@ﬁgt%mf th&ggmﬁhw QﬁggtéQSlg \@ clypbg epOSlf:IOI]

E28 anb%r;rmml% MAY improve Js&gve!-x of heart muscle
Ct 2 OStatIl’l a SO a pears fO m‘ﬁlﬁence

e e o
e oot . o st
versiony QST RIS AERT AL AEIOBESIRE ' ekam e IRk pfeptide”
refers Iy GebaRRTIAY Bebnsiowst Epirhsrewe thecoldeserand
embodigipabétivphernotppesroftwvompbusenmaodels i en etads SEQ
ID NO:EASERN.28d4 R0H3894)4 I b iheen 1demenstiate gt amino
acids atlphSioapleadion: SoEialiaoyihk k80 282l Snino acid and the
polypepﬁ%u&ﬁﬁiﬁgaﬂﬂpﬁpﬂm JMQmZQ QZAQMJ&%@? 11, As uscd herein
the tem%) aléﬁﬂlgé\aﬁﬁg 8&%%9%4@@??%hc p%l gcls% vmg

signal sga,tés?caqnm %@l&ﬂn Am@opart'gu A d i%r %X il animel

solyp odels. The v cii) pe tides of the present
o A e e
terminl ey =565 o5 lhe Bura P W@?ﬂf@f&m@@d 3pgmhegingy the
46, 52, 54, 56, 60, 62, 64,66, 68, 70, 72, 87, 88, 91,
93, 95 are suitable for such uses. Therefore,
decreasing fat composition by administering the
compositions of the present invention will improve 30
diabetes, obesity, and hyperglycemic conditions in
animals. In addition, compositions containing the

TN AFDIID miAalhh At iAAC v AlAaAaracamace~ FAAA rtAalrA 18
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molecule can be modified with a detectable moiety,
such as biotin, which can then be 15bound by a
wo 2efoumth molecule, such as enzyme-labeled  ecrusaeosmeesiis
streptavidin, or other proteins. (Akerstrom, J Inmuniol
135:2589(1985); Chaubert, Mod Pathol 10:585
meaté&-ﬁ%):)sequcn&g @rd- W@éﬂm Q%\ﬂg g:lbseg %@épﬁb @f’&ﬁ@ D no:

, or i PHQUINS BXAMPLES AR, AfRER Y Way g@i&!‘%@&mm of
SEQ Hﬁgg pé)trl [axrnnllrtlg‘g? 5 2?%‘5)(‘%@% ce>f élE ﬁﬁ%gnhemm one or both
aminc #Iaécﬁggs%%z\i{l C}) arg sub Ex?ul elt}ynon ids which

folfowing methods were use 1OF B TEL AR Gapfcids whic
retain ), ?‘?fi}ma & QAR AR %&%ébtﬁé@ FEe ™

‘positiggih e (R EARARTIVIA 1y 5E 1T TFE Perpiohoradissitredion

with refpigpee & GDRIARBHBFAAY DPHARES testig origing amino acid
signal st@lomtebh cdmdsgran of elonedaRIBiasCHRE ki Mave Sibstitutions at
positimampﬁ&’&thbﬁtﬁeQﬁbf&h&%@@@y&bﬁem Keadi@Rons at
pomuorpé»kgu.@aﬁ@ﬂowgi &QQ:ZA%%Z lt%ygsngﬁst@ EH&J%UQ{B:QR with respect
to the nﬂw %&Q&%&W%Q&H&J Elgs Qﬂmmﬁl s??pgz rc%n’ez? te with
AMING 3 %su Stlgltt.!l.oonna] etrg Bz%aag%fortgt%t %\lf‘% %‘,ﬁ] ¥ N-

{ igomenzat on? maly arise in Ac ?‘8??61’{“”“ s or
termina ﬁ“’@?ﬁfg eI o) %ﬁﬁf&eé”%'ﬁﬁbféﬁ’?‘natlon triggered by

Bt Batditieia i e aigarter Zetit ricpetfirmete goup of
amino ER§IEERaARTEY AR I otSrholeruldhs SThitiesidnestion 28
is W. Ipg8tathe ddalipre: thetésrinitied i@shen ny b eeddnion the group of
amino 380 RHsBiACHRI B anteractgrsrancurot. it AGHRIR3bodiment,
the subdiiti@5R BHHRRENABH: IS lgaRasmINItaly: 528 2L REQQN: G,
Q. M, HAﬁttBAII‘B KG wale eﬁ%@éﬂ&iﬁgs MQL&Q&Q%%QQQC&G from
the grot!plgq;nﬁgéﬁgg L@g QQ%QW@%SQSQ%CH tg\ggrrate:aﬁ the

subsmgon f 082 mt at the fraction of fuII %%cos

KVA(&': 15 FselecE ﬁ!dﬁf tﬁta&f '& G, Q,
P was &gmf’%antﬁd’m t&’ﬁé’%’ﬁf’%?’f‘iﬁéf?é&“’ﬁ@’%f’asf?b‘égm amino
2o seay st EbER PR URETRES TyEIrE wetd 12, 14,16,
20, 22, 3Ht7Et0 Hi B736 Forb AelifsrE3UMiNG ME.6.66 68, 70, 72,
87, 88, He¥jr 8 atibii-comphrcd oy, thgrectAmimoriasidpelypeptide
encodedgurltistititiors tic position sc@Bnane 40n(with fFespestide; of
SEQ DSEQ, 7NO1,2:anch 48 withother Signalseguense)werss s,
53, 55, MAciedn alleviate: onpEveRt@aaiagation that can
Q{J&H%&&GH{AEIQ}@%@ﬁﬁ%éiﬁ’egc&raﬁ%ﬁb%&'%n% LRIB

polypepwuchyiggté%m §a.r( ﬁ;{t’lﬂes ganous s%né rpe]at t%s can be used

n as b en. ifled as struct
in the pre;gg[lmgaillﬁ enti es e mstant a 1 cat Th 1 peptid
omer RN domn EXPIESSIOn any siene! peptides can

have the s ? ﬂ%tu b ga 1516:@%613 ﬁi&fgrtéﬂo?ﬁ)b%ﬂlfeaﬁ}nﬁgxgnal
expressmn and after protgin purification. Aggregation
at different stages of the production and purification
processes was determined using size exclusion
chromatography according to the procedure below.
15The following exemplary method was used to
produce the variant ActRI133 polypeptides (VACtRID3
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human (hu) IgG2-Fc cell lines were created by
transfecting stable CHO host cells with the

wo 00g¥akession plasmids pDC323-vActRI1B PCT/US2008/003119
(E28W)-hulgG2 Fe and pDC324-vActRIIB
(E28W)-hulgG2 Fc (according to Bianchi et al.,

sequenc@é QI&C@Q Wmmg %q&%éé’ )0143?'}%} é@&ﬂﬂf and 18, Any

. other m%t 9%21}1&%'3@&5 %IS t)%@eg&{gvgl.%fﬁ%QAQEH%QS%r%Qﬂﬁggmay be

fter transfection of the host cell line with the
. expression plasmlds the cells were grown in

SRR ER S BB AEHR A RIS OB g are
substanfigilgiaiis ta fHR Foi S el &tiSn SR A iranybstantally
similar'r gsée fe Pyl kR sdeliss @dlishrersf&ctistimpdethialout 85%
identityaat ig\aboh @Rt tyamn 1 85%boviabiliyenThis lsaolboft 98%
identity{ranséectaecetls was thenaeiiiutadeRanediwnh in SEQ ID NO:
2 and 16QRHAIRIGY chOE AV MREhoteXAf@ 2D Rl d: U e substituted
with no%ﬁit% am;rAagﬁLl Q&%W@&W@e@&§@%@%ﬁv@g%§

polypcp%ggg}'r éﬁa%gighffg%?sugﬁg% Bg%ﬁ?y%@%ﬂfg{%ﬁ Lllg tzaém
activin R or (l.‘x&t ?{ can doa,atzc teri% vg uﬁg\l % \})allde eFéoan]passes agments

ates, an nes were ua

ofSEQ I%\thl% ANd PrOOCHty PO FRETIEE GRS eate ons
at posmgﬁfﬁlﬁlg /(g O%cm%?ﬂb &?W%pm@fﬁﬁpa})b of binding
and inhiisng SWRTRIRAED YidISREele prepared from the
chiosariecione At PIMEISS vitre AeBIBRON SRR,
polypepiyCORIasMaantmeiss &Seast onshddAetR BEB:A-Qoicty, or at least
onc add@NPHIQSEHRE 6N hRe WasnS6aleH M dsikeg A S iﬁ%iycnsyi
groups, ﬁﬁ)di'sb@w" gQ[iQ)@Q)?% t@%ﬂaﬁ W%@MH@&QQ%@B&W&MJM
0 PEG maga&gt%dwém&%m&@e &&E%@M@&F@@Ja&e@m

ActRIByrcch o\rl\{alg tg;%!hl FveAec% c:ana sc? !ne Eu g%&% rgt?i%%ay tons and

derivatives, mcg 1rne rrTIlo 1051[)1'\1/\/ as harveste
wiich ans
arvests underwen %ﬂtra’ﬁgn 'foﬂlowecf’ By srerisne

due to SHFSRG Y;???Pé ‘€0 Ha?flikﬁ*é?i ﬂ?@ﬂ?&%‘éﬁgsﬁﬁéf’éﬂ Tﬁﬁﬂ& pfber
recombiqay hqH RO, ST TRfe AT b‘?@ﬁﬁf@?"iw{gﬁgﬁ?ﬂﬁ and
polypepfiireritmnindioghvetel ehos 2ainicioty) fitestivPybieipase
processiRg HiffERbIoNnsApre xirnately/sBditafoig, comditiansdle sequences
set fortRECHY I BOMAENg, ACIR 1B e betbs) gGh, 0ands, 38, 40,
42, 44, 49 G4 AR 1436 € (hothi06 kand 496 2hand
Xarianisof these wekecangantaind mﬁgtﬁeféc%}% 2
blologﬂ]gm;%@?sgﬁgg9&%&9&%&5@% Qt:;l Q)txlc rcfers o orae Or more in
of m a§ v%p e mgu nglbut not
yr?f fhca

1vs
er ormance 0 umn

e e e TR i BB (DA
P"*YPEPMTH‘HH% Ay HESR, iﬁ%ﬁﬁrf&f‘eﬂw%%ﬂﬁﬁ E‘ﬁ‘l’&? Efé’) activin A or
After washing the column with the equilibration buffer
until the absorbance at 280 run 15(01)280) was less
than 0.1, the bound protein was eluted with 0.1 M
glycine-HCI, pH 2.7, and immediately neutralized with
1 M Tris-HCI, pH 8.5. The neutralized eluted pool
was concentrated to a volume of 1 ml and applied to
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Sciences, Piscataway, New Jersey). The resulting
sensorgams were normalized to the captured RL

wo 20085007RU) of VACtRI1B-I5G1Fc variants. The rcruszeosnosiis
normalized binding response 25(RU) for some
variants are shown in Table 2, and is further

coe-10escibadih el Re lative Linding AHinikier AGHWA A or
GDF-1Vas @L%%&%%IQHQ!&E:@QJB%@@&Q&@@@%?&%EQH‘%&% lASU? @pr-
11 mfc%QQQAQQQ%gaJn adoy megit%ermed fI’O rﬂeranr?m&na !f?rblacnre method
descnbeci(lﬁ %SSI?I} %AQEVI g?E %S TN toCCl%c HE as d assay
e receptor poﬁ?ipepﬁaﬁ% iy the’ Conaiioned madia
e A T SR it AT PE ISR, G- 1
neutreligip Y et SPRBTIEDI A SO Tiptie noregEbedy
weight jpreepigetpanp@yscle s, increasiig teielA myyele Pak|dedBsing fat mass
as demgymanddripérth eades itisvoh thekretativesbindingpgdatactivities
further THGitakEleiRSlioW-shewsdhat caktaisy ennabadinenisef
provenfREMAGIR] B34 GG RS drupari Gk ARAUR LR ACHYIRA anima

modelswﬂ’mlllg}gn%sﬂﬁ 'SHEYe UAMI MI%Qﬁdeoz{c&%@ ns%@owdcé below.

ara gs [2) nlt TEL A1) enle W
pg et 753 5‘50810‘!6%‘119 faﬁ?%e’i?“’g"“s

67 PC
PWR)@ R A e CHRITIE 56T FEBIHAAY
seden éﬁwﬂaﬁ&@&aﬁfﬁﬁw%fa@sﬁﬁ%m@wréfefs s
protein e R AR SRR XTI NEF <P REI Rt esechniaues.
Heterolggaiy he! tHFfaY R M S eestois B 14 BHOI0PRIdEE 28 ags, and
lencinegfpredrorie «O@ StiblechetiRlid 25iE2@A dbnenant
ActRIIRGA@eptkids LA e:ActE] 085284 M herein
incorpdkatd @3t rehed. -1 SEvalialhe AR 30.\R08: ptide is an Fo
polypeptide or domain. In one embodiment, the Fo domain is selected from a human
1gG1, 1gG2, and IgG4 Fe domain. These are provided in SEQ ID NO: 80, 82 and 84 The
vACIRIIB can furiher comprise ali or a portion of the hinge sequence of the igG1, 1gG2, or
IgG4 adjacent to its respective IgG Fe region. The full hinge sequence for IgG1, IgG2,
and ¥gG4 are provided in SEQ ID NO: 76, 77, and 78 respectively.

The vACtRIIB polypeptide can dptional]y further comprise a “linker” sequence.
Linkers serve primarily as a spacer between a polypeptide and a second heterologous
polypeptide or other type of fusion or between two or more vartant ActRIIB polypeptides.
In one embodiment, the linker is made up of amino acids linked together by peptide bonds,
preferably from 1 to 20 amino acids linked by peptide bonds, wherein the amino acids are
seiected from the 20 naturally occurring amino acids. One or more of these amino acids
may be glycosylated, as is understood by those in the art. In one embodiment, the 1 fo 20
amino acids are selected from glycine, alanine, proline, asparagine, ghutamine, and lysine.

Freferably, a linker 15 made up of a majority of amino acids that are sterically unhindered,
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R40A GGGGS CHO Stable Actltl1lB5 E28W R40A
GGGGS +4-++ CHO Stable ActREB none (E28)
wo 2008588 None None GGGGS GGGGS CHO Stabt@sszeosmosiie
ActREB CHO Stable ActRIIB E28A None
2(000GS) COS Stable ActRIO3 none (E28) None
such asrh%{%e &Qx§n§£a@c@mp]ary linkers are polyglyeines (particularly (Gly)s,
(Gly)s, poly{Gly-Ala), and polyalanines. One exemplary suitable linker as shown in the
Bxamples below is {GlylSer (SEQ I NO: 75). In a further embodiment, vAciRIIR can
comprise a hinge linker, that is a linker sequence are provided adjacent o the hinge region,
as exernplified in SEQ ID NO: 79,

The linkers are aiso non-peptide linkers. For example, alkyl linkers such as -NH-
(CH)s-C(()-, wherein s = 2-20 can be used. These alkyl linkers may further be
substituted by any non-sterically hindering group such as lower alkyl (.g., C;-Cy) lower
acyl, halogen (e.g., Cl, Br}, CN, NH,, phenyl, ete.

In one embodiment the vActRIIB polypeptides can be attached to an Fe
polypeptide, directly or via a linker, or via a hinge linker. I one embodiment, the Fo is a
human igG Fe. vActRIB attacked to Fo include for example, vActRIIB-1gG1Fe, E28A
{SEQ ID NO: 60}; vActRIIB-IgG1Fc, E28W (SEQ ID NO: 62), vAcRIIB-1gG1Fc, E28Y
(SEQ ID NO: 64), vAcIRIIB-IgG Fe, R40G (SEQ ID NO: 66), vActRIIBS-Ig(G1Fo, F28A
(SEQ I NO; 70}, and vActRIIBS5-1gG1Fc B28W (SEQ ID NO: 72), as shown in Tables 1
and 2, and described in the Examples herein. Further embodiments include vActRIIB-
Ig(2 Fe, E28W(SEQ ID NO: 91), vActRIIB-IpG2 Fe, E28Y (SEQ D NO: 93), and
vACIRIB-Ig(32 Fe (SEQ I NO: 95). The variants have been demonstrated to produce
less aggregation compared to the wild type ActRIIB-Ip(G2 TgG2, as demonstrated in the
Examples below.

The vAGtRIIB polypepiides disclosed herein can also be attached to a non-
polypeptide molecule for the purpose of conferring desired properties such as reducing
degradation and/or increasing haif-life, reducing toxicity, reducing immunogenicity,
and/or increasing the biological activity of the ActRIIB polypeptides. Exempiary
molecules include but are not limited to linear polymers such as polyethylene glycol
(PEG), polylysine, a dextran; a lipid; a cholestero! group (such as a steroid); a
carbohydrate, or an oligosaccharide molecule.

In another aspect, the present invention provides isolated nucleic acid molecules
comprising polymucleotides encoding the vActRIIB polypeptides of the present invention,
As used herein the term “isolated” refers to nucleic acid molecules purified to some degree
from endogenous material. In one embodiment, the nucleic acid molecule of the present
invention comprises a polynucleotide encoding the polypeptides of SEQ ID NO: 4, 6, 8,
10,12, 14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 52, 54, 56, 60, 62, 64,
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ActRIII3 E28A None none ++ WS Stable ActR1713
none (E28) R40A none ++ Table LB 5Wild-type and

wo wodangineered ActREIB-1gGI Fe Binding (Transiemtiszsos/osio
Transfectants) COS Transient ActRIII3 E28W none

'40 GGGGS COS Transient ActRIIB E28Y none 40
66, 63, A2 G2 60, MEM.oAGREBRNRSeRB400 the genetic
code, v@e@a@r%% &Q% EYOE %ﬂé@éﬁ%% Q:Q{@D%g\ sequence can
vary &(Qn%ggém in SEQ D NO: 3,5, 7,9, 11, 13, 15, 19, 21, 23, 25, 27, 28, 31, 33,
35,37,39,41,43, 45,51, 53, 55, 59, 61, 63, 65, 67,69, 71, 92, 94, and 96 or the
complementary strand of SEQ ID NO: 3,5, 7,9, 11, 13, 15, 19, 21, 23, 25, 27, 2%, 31, 33,
35, 37,39, 41, 43, 45, 51, 53, 35, 59, 61, 63, 65, 67,69, 71, 92, 94, and 96, and still
encode a polypeptide having the amino acid sequence of SEQ ID NO: 4, 6, 8, 10, 12, 14,
16, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 52, 54, 56, 60, 62, 64, 66, 68, 70,
72,87, 88,91, 93, 05, and 97. Such variant DNA sequences can result from silent
muiations occurring during production, or can be the product of deliberate mutagenesis of
these sequences. .

In another embodiment the nucleic acid molecule of the present invention
comprises a polynucieotide having the polynucleotide sequence set forth in SEQ ID NO:
3,57,9 11,13, 15, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39, 41, 43, 435, 51, 53, 55, 59,
61, 63, 65,67, 69, 71, 92, 94, and 96 or the camplamentary strand of SEQ TDYNG: 3, 5, 7,
9,11, 13,15,19, 21,23, 25,27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 51, 53, 55, 59, 61, 63,
65, 67, 69,71, 92, 94, and 96. In another embediment, the present invention provides
nueleic acid molecules which hybridize under stringent or moderate conditions with the
polypeptide-encoding regions of SEQ I NO: 3, 5,7, 9, 11, 13, 15, 19, 21, 23, 25, 27, 29,
31,33, 35,37, 39, 41, 43, 45, 51, 53, 55, 59, 61, 63, 65, 67, 69, 71, 92, 94, and 96 wherein
the encoded polypeptide comprises an amino acid sequence as set forth in SEQ ID NO: 4,
6,8, 10, 12, 14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 32, 54, 56, 60, 62,
64, 66, 68, 70, 72, 87, 88, 91, 93, 95, and 97 and wherein the enceded polypeptide
maintains an activity of a vActRUB polypeptide.

Nugleic acid molecules of the invention include DNA in both single-stranded and
double-stranded form, as well as the RNA complement thereof. DNA includes, for
example, cDNA, genomic DNA, synthetic DNA, DNA amplified by PCR, and
combinations thereof. Genomic DNA may be isolated by conventional iechnigues, such
as by using the DNA of SEQ ID NO:1 or 17, or a suitable fragment thereof, as 2 probe.
Genomic DINA encoding ActRIIB polypeptides is obtained from genomic libraries which
are available for a number of species. Synihetic DNA is available from chemical synthesis
of overlapping oligonucieotide fragments followed by assembiy of the fragments to

reconstitute part or all of the coding regions and flanking sequences. RNA may be
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COS Transient ActREB none E28 none R40 GGGGS
COS ni ActRIIB none E28 none R40 MEM. none
WO ZUGQ}H@ﬂﬁgn Itli ACtRIE3 E28A none 40 COS 'BNWW¥:ansmo311o
ActRI1B E28T none 40 COS iffirEgM ActRIIB none
40 GGGGS COS EMEW ActREB Ifl none 40
obtaine@%ﬁ' ﬁgaryotic expression vectors which direct hiph-level synthesis of mRNA,
such as vectors using T7 promoters and RNA. polymerase, ¢DNA is obtained from
libraries prepared from mRNA isolated from various tissues that express ActRIIR. The
IDNA molecules of the invention include fll length genes as well as polynucleotides and
fragments thercof. The full length gene may also include sequences encoding the N-
terminal signal sequence.

In another aspect of the present invention, expression vectors containing the
nucleic acid sequences are also provided, and host cells transformed with such vectors and
methods of producing the vActRIIB polypeptides are also provided. The term “expression
vector” refers to a plasmid, phage, virus or vector for expressing a polypeptide from a
polynucleotide sequence. Vectors for the expression of the vActRIIB polypeptides
contain at 2 minimum sequences required for vector propagation and for expression of the
cloned insert. An expression vector comprises a transcriptional unit comprising an
assernbly of {1) a genetic element or elements having a regulatory role in gene expression,
for example, promeoters or enhancers, (2) a sequence that encodes vAciRIIR polypeptides
to be transeribed into mRNA and franslated ino protein, and (3) appropriate franscription
initiation and termination sequences. These sequences may further include a selection
marker. Vectors suitable for expression in host cells are readily available and the nucleic
acid molecnles are inserted into the vectors using standard recombiinant DNA techniques.
Such vectors can include promoters which function in specific tissues, and viral vectors
for the expression of vActRIIB in targeted human or animal cells. An exemplary
expression vector suitable for expression of vACtRIB is the pDSRa, (described in WO
90/14363, herein incorporated by reference) and its derivatives, containing vActRIIB
polynucleotides, as well as any additional suitable vectors known in the art or deseribed
below,

The application further provides methods of making vACtRIIB polypeptides. A
variety of other expression/host systems may be utilized. These systems include but are
not limifed lo microorganisms such as bacteria transformed with recombinant
bacteriophage, plasmid or cosmid DMNA expression vectors; yeast transformed with veast
expression vectors; insect ceil systems infected with virus expression vectors (e.g.,
baculovirus); plant cell systems transfected with virus expression vectors (e.g., cauliflower
mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed with bacterial

expression vectors (¢.8., Ti or pBR322 plasmid); or animal cell systems. Mammalian cells
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111.11111111.111 COS Transient ActRIM E28D
none R40 ' GGGGS COS Transient ActRI113 E28V
wo wodraner 40 GGGGS COSiirMain 281 E28L nengddusnosiio
none Rao GGGGS IIIMEM111111111111111?111
COS NOME ActREB COS Transient ActRID3
useful Q0GR Itigiplodhddel Tl &1l LQBLIRDSIOBRO ceils, HeLa
cells, Cﬁi%@ Eﬁa@%@%@ﬁ@) &9 lines, or their derivatives such as Veggie CHO

and related cell lines which grow in serum-free media (see Rasmussen et al., 1998,
Cytotechnology 28:31) or CHO strain DX-B11, which is deficient in DHFR (see Urlaub et
al., 1980, Proc. Natl. Acad. Sci. USA 77:4216-20) COS cells such as the COS-7 line of
monkey kidney cells (ATCC CRL 1651) (sce Gluzman et al., 1981, Cell 23:175), W138,
BHK, Hep(G2, 3T3 (ATCC CCL 163), RIN, MDCK, A549, PC12, K562, L cells, C127
cells, BHK (ATCC CRL 10} cell lines, the CVI/EBNA cell line derived from the African
green monkey kidney cell line CV1 (ATCC CCL, 70} (see MclMahan et al., 1991, EMBO
J. 10:2821), humar embryounic kidney cells such as 293, 293 EBNA or MSR 293, human

epidermal A431 cells, human Colo205 cells, other iransformed primate cell lines, normal

© diploid cells, cell strains derived from in vitre culture of primary tissue, primary explants,

HI-60, U937, HaK or Jurkat cells. Mammalian expression allows for the production of
secreted or soiuble polypeptides which may be recovered from the growth medium.

Using an appropriate host-vector system, vActRIIB polypeptides are produced
recombinanily by culturing a host cell transformed with an expression vector containing
the nucleic acid molecules of the present invention under conditions allowing for
production. Transformed cells can be used for long-term, high-yield polypeptide
production. Once such cells are transformed with vectors that contain selectable markers
as well as the desired expression cassette, the cells can be allowed to grow for 1-2 days in
an enriched media before they are switched to selective media. The selectable marker is
designed to aliow growth and recovery of cells that successfiziiy express the introduced
sequences. Resistant clumps of s;tabiy transformed cells can be proliferated using tissue
cuiture techniques appropriate to the cell line employed. An overview of expression of
recombinant proteins is found in Methods of Enzymology, v. 185, Goeddeli, D.V., ed.,
Academic Press (1990).

In some cases, suck as in expression using procaryotic systems, the expressed
polypeptides of this invention may need to be “refoided” and oxidized into 2 proper
tertiary structure.and disulfide linkages generated in order 10 be biologically active,
Refolding can be accomplished using a number of procedures well known in the art. Such
methods include, for example, exposing the solubilized polypeptide to a pH usually above
7 in the presence of a chaotropic agent. The selection of chaotrope is similar to the

choices used for inclusion body solubilization, however a chaotrope is typically used at a
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ITIMMINI cos 'MIMI ActRI113 E2 P none R40 Goons
COS Transient ActRI113 E28R none '40 GGGGS

wo 2000087 Transient ACtREB E28N none ' 40 GG &€3Bs2008m03119
COS Transient ActRID3 E28A none40 GGGGS COS
ActRM3 E28M none 40 nallilla COS Transient

lower c&ﬁ&%&&ﬁgﬁﬁMaé&pm agents are geaniding and urea. In most cases,

the refolding/oxidation solution will also contain a reducing agent plus its oxidized form in
a specific ratio to generate a particular redox poiential which allows for disulfide shuffling
to oceur for the formation of cysteine bridges. Some commonly used redox couples
include cysteine/cystamine, glutathione/dithiobisGSH, cupric chloride, dithiothreitol
DTT/ithiane DTT, and 2-mercaptosthanol (bME)/dithio-bME. In many instances, a co-
solvent may be used to increase the efficiency of the refolding. Commonly used
cosolvents include glycerol, polyethylene glycol of various molecular weights, and
arginine.

In addition, the pelypeptides can be synthesized in solution or on a solid support in
accordance with conventional techniques. Various automatic synthesizers are
commercially available and can be used in accordance with known protocols. See, for
example, Stewart and Young, Solid Phase Peptide Synthesis, 2d.Bd., Pierce Chemical Co.
{1984); Tam ef al., J Am Chem Soc, 105:6442, (1983); Memifield, Science 232:341-347
(1986); Barany and Merrifield, The Peptides, Gross and Meienhofer, eds, Academic Press,
New York, 1-284; Barany et al., Int ] Pep Protein Res, 30:705-739 (1987).

The polypeptides and proteins of the present invention can be purified according o
protein purification techniques are well known to those of skill in the art. These
techniques involve, at one level, the crude fractionation of the proteinaceous and non-
proteinaceous fractions. Having separated the peptide polypeptides from other proteins,
the peptide or polypeptide of interest can be finther purified using chromatographic and
electrophoretic technigues to achieve partial or complete purification {or purification fo
homogeneity}. The term “isolated polypeptide™ or “purified polypeptide™ as used herein,
is intended to refer to a composition, isolatable from other components, wherein the
polypeptide is purified to any degree relative {o its naturally-obtainable state. A purified
polypeptide therefore also refers to a polypeptide that is free from the environment in
which it may naturally oceur. Generally, “purified” will refer to a polypeptide
composition that has been subjected to fraciionation to remove various other components,
and which composition substantially retains its expressed biological activity. Where the
term “substantially purified” is used, this designation will refer to a peptide or polypeptide
composition in which the polypeptide or peptide forms the major cormponent of the
composition, such as constituting about 50%, about 60%, about 70%, about 80%, about

85%, or about 50% or more of the proteins in the compesition.
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-{}E@&ﬁi{é&hﬁ%&%ﬁﬂ%ﬂ%ﬁ?&ﬁﬁcmon will be well known to those of

skill in the art, These include, for example, precipilation with ammonium sulphate, PEG,
antibodie§ {immunoprecipitation} and the like or by heat denaturation, followed by
centrifugation; chromatography such as affinity chromatography {Protein-A columns), ion
exchange, gel filtration, reverse phase, hydroxylapatite, hydrophobic interaction
chromatography; iscelectric focusing; gel electrophoresis; and combinations of these
techniques. As is generally known in the art, it is believed that the order of conducting the
various purification steps may be changed, or that certain steps may be omitted, and still
result in 2 suitable methed for the preparation of 2 substantially purified polypeptide.
Exemplary purification steps are provided in the Examples below.

Various methods for quantifying the degree of purification of polypeptide will be
known to those of skill in the art in light of the present disclosure. These include, for
example, determining the specific binding activity of an active fraction, or assessing the
amount of peptide or polypeptide within a fraction by SDS/PAGE analysis. A preferred
method for assessing the purity of a polypeptide fraction is to calculate the binding activity
of the fraction, to compare it 1o the binding activity of the initial extract, and to thus
calculate the degree of purification, herein assessed by a “-fold purification number.” The
actual units used to represent the amount of binding activity will, of course, be dependent
upon the particular assay technique chosen to follow the purification and whether or nat
the polypeptide or peptide exhibits a detectable binding activity.

Variant activin type IIB polypeptides bind to ligands that activate muscle-
degradation cascades. vActRIIB polypeptides capable of binding and inhibiting the
activity of the ligands activin A, myostatin, and/or GD¥-11, have therapeutic potential
against the diseases that involve muscle atrophy, as well as the treatment of certain
cancers, and other diseases as shown in the Examnples below.

However, aggregation can ocour when expressing or purifying wild-type ActRIIB
or ActRIIB5 polypeptides. This aggregation includes structured oligomer formation
during expression and non-structured aggregate generation both during expression and
after polypeptide purification.

The combined approaches of structure analysis, molecular modeling, and mass
spectrometry have indicated that multimerization may arise in ActRIIB polypeptides via
intermolecular disuifide bond formation aided by electrostatic and hydrogen bonding

interactions between nonglycosylated ActRHB polypeptides. Significant hydrogen bonds
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R40T GGGGS COS ActRIM none E28 R40Y
naiiiMMILINI? GGGGS COS Transient ActRIIB none

wo 20002867 COS MM. ActRI1B none E28 R40V ittgitvs2008me3119
COS COS IBERMMII Transient ActRIEB ActR1118

exist at | SRS 1AL MR IR A AL okl LT DG HAG QSR im

and R4(-3!— srﬁg] &La?nnig the other ActRIIB, for example. In addition, critical electrostatic
interactions exisi between E28 in one AciRIIB and R40 in the other AciRIIE.

These elecirostatic interactions may significantly contribuie o increase the
population of ternporal AciRIIB dimers, resulting in promotion of noncovalent and/or
covalent bond formation between ActRIIR units. The interaction between residues 28 and
40 is the most critical among these interactions as these two residues are involved in
double hydrogen bonds and a strong electrostatic interaction. The residues 28 and 40 are
involved in AciRIIB: AciRITB interactions and not in AciRIIB:ligand interaciions. Thus,
residues 28 and 40 can be substifuted with non-native amino acids according to invention,
t0 improve the solubility, and reduce the aggregation of the receptor polypeptides.
Therefore, E28 and R40 were substituted respectively with other possible natural amino
acids, expressed, and tested by Biacore as shown below. Biacore determined binding are
shown in Tables 1A and 1B in Example 2 below. Furthermore, percent aggregation of the
vACiRIB polypeptides are determined below,

The results in the Examples below show reduced aggregation for vActRIIB
polypeptides and proteins having the amino acid substitutions described herein, while

retaining the ability to bind and neutralize myostatin, activin A, or GDF-11.

Antibodies

The present invention further includes antibodies which bind to variant ActRIIB
polypeptides, including those that specifically bind to the vAciRIIB polypeptides of the
present invention. As nsed herein the term “specifically binds™ refers to antibodies having
2 binding affinity (Ka) for vActRIIB polypeptides of 10° M™ or greater. As used herein,
the term “antibody” refers to intact antibodies including polyclonal antibodies (see, for
example Antibodies: A Laboratory Manual, Harlow and Lanc (eds), Cold Spring Harbor
Press, (1988)), and monoclonal antibodies (see, for examnple, 11.S. Patent Nos. RE 32,011,
4,902,614, 4,543,439, and 4,411,993, and Monoclonal Antibodies: A New Dimension in
Biological Analysis, Plenum Press, Kennett, McKeam and Bechtol (eds.) (198G)). As
used herein, the term “antibody” also refers to a fragment of an antibody such as F(ab),
F(ab’), F(ab'):, Fv, Fc, and single chain antibodies which are produced by recombinant
DNA techniques or by enzymatic or chemical cleavage of intact antibodies, The term

“antibody” also refers to bispecific or bifunctional ansibodies, which are an artificial
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ActREB none E28 R4OH ECM ActRI1B none 28
R401 tereteteell. COS MEM. ActR1113 none E28
wo weiRd@ BffttMNMITTTIMITTTITIT WO PCT/USZO08/003119
2008/109167PCT/US2008/003119 COS
TransientActR1113 none (E28) RAOKGGGGS cos
nybrid IXBRSIEPEACHR BBRONE: (F2R) RAONGRGH Srerdfciing
sites. Eﬁ&&xﬁ%ﬁ%éﬁ%‘&\é m@% bya v%@&%ﬁéﬂ%lﬁ&m
hybridofias oﬁ,BQ 'F§ava“9”&]5 ere.generaled as. munor
|t}/ ofth

escrl e ab ese.y ts to
79315531 Q?P‘ie steE gt t'al, 48:1547-155 gigg

ing of activin A or myost tin-tb the

SRR IR ptoiEs tesisd iﬁﬁ?f@“&“ eir sy >
antibodgeﬁ:mﬁg a@g&(&ﬁ} wesiplepiiisdgpalpRgiobin dpmain coupled to one or
more P EBtAIATACHIMG DIl espnsiue syt e lime for
exampW S (ene Mted Py 1t ansieC iomofoCATI12 3 yolHasts also
refers tE @S {AEE GNGE LR, el 2)pnj th BrpMAREHG7 and WO
94/103 89Nl T BMARE MG6OASIY Gl IS MAHE0YA by
zransgeﬁlcPJﬂlHQstY}{%JN& (eRARLS OLINg c%ﬁfg%%&ﬂ&%f the human

antibody %Pr S%Qé'cﬁl&% %épé( n§}95'9{,%%t'v'” [ESRONRE.S %o%es Bre
ennler et al. 3091-3100 998) into a

capable QL arodm@émman Oa? g?c{}ees f ()é% leeI\I/rIIEéidCza 1 ﬁi %%9311&108
B 146&&%&%&%?"8#%5&’ FRTR 6K LF*??e “&"zﬂza&‘éﬁfgfﬁaﬁﬁ?&rﬁ}“d@s
multimgRgsrEesise AR FEESPTOIIIER i tHElT Belpshiraiacs
antibodifghrap aptiyidstatirifeibtilien A/GIOFIET Pirddutiaengeifiotypic
antibodieC@rtardotive Sinad peklivery i @etivatedydnd identfy and
quantitphosphmdated-8magbbinds to the response element
(Maciasee ARk BhaGalh&iT: LR AL, FeSiipg Hause and
rat antiBRE S XRS5 ANRLIRE U C IR R ABNE 1k VRHRIASSIvpeptices
cicscnbgﬁ%%ghvi%lwﬁés@?ﬂ)'ﬁg gsyre %Uﬁ' Ng FCRMMEIGIAbe 56 32,
30,30 YIRS I8 baiGr s KL (AL dr 30 LIaTEGe o

according tb mah acturer proto

s%&%%tl?ﬁ%e% ‘Séﬁi‘ie&é‘ffg fithent §%‘é‘}$‘r‘€it‘r'%\??§$€’cf?éﬁfm"““g'
wnd s BRI PE SRR Rgie i wine methods
describer) @pse s BOHYTEY 'AEEATIng to the following

procedure. Reporter cells were plated into 96 well

cultures. Screenthgnusingdifutimesot the wild type

anshvadant AsiRiEdB: lgtahihodHusionraRQeeinstnt e 6k ptides
of the FARAGSEHRR GO YR WRS BRHAEMES: Wt thEs: a therapeuticatly
or propﬁggzﬁ&ﬂy aHand Q&%Qn%fﬂqg‘;%p%&é’&%r@tﬁm e RS i

phanmg %car?ly acc%t%gcvt\'x/}g cnaise aga?CE}P oglc Gysaect\:/eep{a%le formulation

con. entratlons ctivin act|V|t was.me ed E)%
maleria harmacephical co esmcm may contain. fo uaion aterrals for
cfeter INning the |UCI erase a Vlt |nrfP1 mt

modifyRg PRE Y TEEE '\‘)%uf?é%%‘éipe%eé?é’r?ﬁﬁ%a‘*or‘%é@h‘”a"“y
polypeptide. These are shgwn in Table 2. The same
procedure was followed for AciRIIB-hulgG2 Fc
fusions produced as described above for 25the
determination of myostatin Protein A purified wt and
variants were used in the determination of ICso
values for myostatin using the same methodology.
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Variant SPR normalized RU (RU = response unit)
IC5G (nM) Activin ActRIIB-IgGIFc (SEQ ID 35 8.20
wo 2000N@58) VACIRIEB-IgG 1 Fc, E28A 20 25.30(SE@dBos119
NO:60) VACtRI1B-IgG | Fe, E28W 128 2.07 (SEQ ID
NO:62) VACctRI1B-IgGIFc, E28Y 115 2.10 (SEQ ID
cotor, DHENEE) o HAGHRIE SAEGIF6 JRARGAS: S SRR RMRHE)
pcnetxa&gtﬁa)g'go E}LQ%'F%@E@&Z at!Q ng:igﬁﬂmiudc but are not limited

to, mir%’%ggs?(]s'u as gl!;gigel Eﬁtm%%es asp8arag1ne arginine or lysine); antimicrobials;
antioxidants (such as ascorbic acid, sodium sulfite or sodium hydrogen-sulfite); buffers
(such as borate, bicarbonate, Tris-HCI, citrates, phosphates, other organic acids); bulking
agenis (such as mannitol or glycine), chelating agents (such as ethylenediamine tetraacetic
acid (EDTA)); complexing agents {such as caffeine, polyvinylpyrolidone, befa.
cyclodextrin or hydroxypropyl-beta-cyclodextrin); fillers, monosaccharides; disaccharides
and other carbohydrates (such as glucose, mannose, or dexiring); proteins (such as serum
albumin, gelatin or immunoglobuiing); coloring; flavoring and diluting agents;
emulsifying agents; hydrophilic polymers (such as polyvinylpyrrolidone); low molecular
weight polypeptides; salt-forming counterions (such as sodium}; preservatives {such as
benzalkorium chloride, benzoie acid, salicylic acid, thimerosal, phenethyl aleohol,
methylparaben, propylparaben, chlorhexidine, sorbic acid or hydrogen peroxide); solvents
(such as glycerin, propylene glycol or polyethylene glycol); sugar alcohols {such as
mannitol or sorbitol); suspending agents; surfactanis or wetting agents (such as pluronics,
PEG, sorbitan esters, polysorbates such as polysorbate 20, polysorbate 80, triton,
tromethamine, lecithin, cholesterol, tyloxapal); stability enhancing agents (sucrose or
sorbitol); tonicity enhancing agents (such as alkali metal halides (preferably sodium or
potassium chioride, mannitol sorbitol); delivery vehicles; diluents; excipients and/or
pharmaceutical adjuvants. (Remington’s Pharmaceutical Sciences, 18® Edition, AR,
Gennaro, ed., Mack Publishing Company, 1999).

The optimal pharmaceutical composition will be determined by one skilled in the
art depending upon, for example, the intended route of administration, delivery format,
and desired dosage. See for example, Remington’s Phanmaceutical Sciences, supra. Such
compositions may influence the physical state, stability, rate of in vivo release, and rate of
in vive clearance of the polypeptide. For example, suitable compositions may be waier for
injection, physiclogical saline solution for parenteral administration.

The primary vehicle or carrier in a pharmaceutical composition may be either
agqueous of non-aqueous in nature. For example, 2 suitable vehicle or carrier may be water
for injection, physiological saline solution or artificial cerebrospinal fluid, possibly
supplemented with other materials commeon in compositions for parenteral administration.

Meutral buffered saline or saline mixed with serum albumin are further exemplary
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(SEQ ID NO:70) VActRBB5-1gG1Fc, 45 16.86 E28W
(SEQ ID NO:72) As shown above in Table 2

wo v@ave, the 1050 value of VACIRTIB-IgG | Fe {E28Wkins119
for blocking activin was 2.07 nM and the IC 50 value
of VACtRITB-IgGIFc (E28Y) was 2. | nM 10 compared

vehlclcgo dﬁlkﬂe%iaﬁm"y: H(HP&E@JQJ@ co%ﬁxg&\é\énﬂiﬂge %%%Xffer of about pH
7.0-8. 5V§gcaé are bggfc\r('a}di) BHIAQS; g EG quﬁ T m%&ide sotbitol ora

Smmmg r@tge t’{w nce UI‘I ied tora e ICt50 valueina .
atin blocking cef ene e 2y WaS dRtSRRREg e ™

oe p“%"r“ SR THS r‘i‘i‘*ﬁ%ﬁfifﬁ%‘ﬁﬁ‘a‘éﬁ‘%“wﬁ B¢ feggg dogree of
pusity Ny Pt VRS HS PerAtL PR TR B AR FIE i ences, supra) n
the forp ofy popitittesc ke ki Aepthe usightits dytien de Gaebtkie first
compogixrommi hofackls:0 hth aduhilk Stesiy aakodrhe seipients such as
sucroséSequences are shown in Table 3. Table 3 show the

@EJ@;%H&@Q&Y&Q@&E!\»@;&WQIMW of methods, for example, by
mhalatrgrogggp:;qgf-}@ P@yg%o%éggﬁél%%l%l%%%ﬂ Qﬂer

contem rptaeme thcpurlpcatlon .and.the IC50 vall{e with res&egz

apcu 1€ COI ons for Uge in this invenion ma hen
g]g/ostatln tcan e seent att e percent
a pyrogcn

GroGATOM 1< Mo it A St BB b pies

F’"‘W& ﬁi’b%ﬁ‘éaaf\ﬁ?"fﬁ gL ?Rﬁfa‘%?)béehé‘ﬁnﬂe??‘T‘é@ﬁh’s%@r‘%"eh‘d" for
parontEhAFHIoR ST A LRHTE teicly ARy s formmulated as 2
sierile, fsejhypisespHERBSPMIEND B thTecssi (ivahesby oreprodicareh ifreive the
formuldsjetefithérdedifd urokmingtheidsnb andawitkeigentioabpheres, bio-
erodiblShHRSIHL IHORSRS: SRR Rel o c:ab) e B At BRBibeuds, or
liposorm¥a had b AR RE B d kBT diRQRINIGEEE Hane product which may
then beQEALEH @%JQ Ge!)gaxgeé{m{l)}t%m){9§éﬁm;a@& p@ﬁ%a@@ﬁﬂ)ﬁlw
have mpéﬁ%@f' gomm @i: 8n£:§ Eugtmn 13'1\{]% c:rcu?atlon Other suitable means

for the Nﬁé@%f_fg & g (51&?8 Lﬁléa implantable drug delivery devices,
Axg ﬁlﬁg% aﬁﬁwl@éﬁlatmm suitable for injectable
adxmmWEctxj ﬁﬁmﬁmwwlanons preferably in physiologically
compatN!p@%pa@e@E@N MG Ripger's sohution, or physiologically buffered
saline. FHEREAGEPEVTVEPRPTAR TSRS 13 N@:s86) viscosity
of the sGKSES B SNECRRG AHS DN @EXprbitol, or dextran.
Additiohd¥? Méﬁ@ﬁoﬁs\éﬁa&l@em}@@&h{\&u &%%Fa%d as appropriste oily
mJectmyT\gw AVIDYTASY ;| 3 RBpEMQEMMYMQ&y ﬁlude fatty oils, such ag
sesameyH&I é‘yl&-lr @Bﬂfﬂ@f EM%IJIE ﬁy}( \{Jm-g\é’l glycerides, or liposomes.

Non- hp'd%%ca lon}cGaxlnCz:nléEpYoli<C K\n/}asﬂpsgé% RBSEB% |\8| %lfvery Optionaily, the

suspenslkcibrvé?_siz &%f\a/fg'é Tgagl FWEWE%@SE the solubility of the

comeoSE PR 1 PP TG L P ppations. [n another

embodiwﬁWnge@mﬁﬁﬁtrHWm inhalation. Inhalation
TQKSLSLSPGK (SEQ ID [)\IO 80) 13% 1.1 hActRIIB-
higG2Fc (E28W) (SEQ 1D NO:91)
ETRW15CIVYNANWELERT
NQSGLRCEGEQDKRLHCY
ASWRNSSGITELVKKGCW
LDDFNCYDRQECVATEEN

InTa\VAV i alalalwal NI al NIl I s
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APPVAGPSVFLEPP KPICDTLMISRTPE
VTCVVVDVSHEDP EVQPNWYVDGVE

wo 200BNAKTKPREEQF NSTFRVVSVLTVV POT/US2008/003119
HQDWLNGKEYKC KVSNKGLPAPIEK
TISKTKGQPREPQ VYTLPPSREEMTK

SOIHEIOIN Q¥§&¥%lﬁ% leg %\éﬁ%m%ivew. In yet another
embodimen SO Xt%n;rg%e ﬂﬁIBQIZ§£P g’ 1?11F E LYaS Iﬁnlﬁs ytion is further described

" PCT%&%L&%& K %%%%A%%i%ﬁ%@“ﬁ%‘fﬁm-

chemicp BB P PRIENWELERT

NQ@G@E@@E@ EODIERIRCE TGS PEgppenely. in
one enpoMiPyp oG R SgF RPRIHG PRI T SR TRz ogdfinQhis fashion
can be W@ 2606871 §167PE T 1hdHR0084008%k:4 &: G Rieeding of
solid do¥ASWIR N&S&I‘&Mkﬁﬁ@s.%ﬁ(ﬁaﬂ.@)lc, a capsule may be designed
10 reteadé e MWV BIMSHER Rl MR GYR R QEfeMAlEEN
when bEMQﬁNW?NQ@%Em&E@QX&mm degradation is minimized. Additional
agents can (P erim!: %gg %Gi éa!: gb ng If Mthra eutic molecule. Diluents,

ﬂa“““ﬁ%\‘éf&%‘?fﬁ?é‘/‘i‘%ﬁﬁ E%ﬂ%%ﬁ‘gﬁ‘ﬁﬁ‘ﬁﬁfwwﬂ?\ﬁ?“ tablet
disinieiRIese S57T TS BRI THRIC 8] PRI RIGICH phempositions

for oral administration can also be formulated using pharmaceutically acceptable carriers

well known in the art in dosages suitable for oral adminisiration. Such carriers enable the
pharmaceutical compositions to be formulated as tablets, pills, dragees, capsules, liquids,
gels, syrups, slurries, suspensions, and the like, for ingestion by the patient.

Pharmaceutical preparations for oral use can be obtained through combining active
compounds with solid excipient and processing the resultant mixture of granules
(optionally, afier grinding) to obtain tablets or dragee cores. Suitable auxiliaries can be
added, if desired. Suitable excipients include carbohydrate or protein fillers, such as
sugars, including lactose, sucrose, mannitol, and sorbitol; starch from corn, wheat, rice,
potato, or other plants; cellulose, such as methyl cellulose, hydroxypropylmethyl-
cellulose, or sodiwm carboxymethyleellnlose; gums, including arabic and iragacanth; and
proteins, such as gelatin and coliagen. If desired, disintegrating or solubilizing agents may
be added, such as the cross-linked polyvinyl pyrrolidone, agar, and alginic acid or a salt
thereof, such as sodium alginate.

Dragee cores may be used in conjunction with suitable coatings, such as
concentrated sugar solutions, which may also contain gum arabic, talc,
polyvinylpyrrolidone, carbopol gel, poiyethylene glycol, and/or titanium dioxide, lacquer
solutions, and suitable organic solvents or solvent mixtures. Dyestuffs or pigments may be
added to the tableis or dragee coatings for product identification or to characterize the

guantity of active compound, /.., dosage.
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KVSNKGLPAPIEK  TISICTKGQPREPQ
VYTLPPSREEMTK  NQVSLTCLVKGFY

wo 200ABRAVEWESNGQ PENNYKTTPPMLD rcrmszeoseosiis
SDGSFELYSKLTV

Pharmaceutical preparations that can be used orally also include push-fit capsules
made of gelatin, as well as soft, scaled capsules made of gelatin and a coating, such as
glycerol or sorbitol. Push-fit capsules can contain active ingredienis mixed with fillers or
hinders, such as lactose or starches, lubricants, such as talc or magnesium stearate, and,
optionally, stabilizers. In soft capsules, the active compounds may he dissolved or
suspended in suitable liquids, such as fatty oils, liguid, or liquid polyethylene plycol with
or without stabilizers.

Additional pharmaceutical compositions will be evident to those skilled in the art,
including formulations involving polypeptides in sustained- or controlled-delivery
formulations. Technigues for formulating a variety of other sustained- or controlled-
delivery means, such as liposome carriers, bie-erodible microparticies or porous beads and
depot injections, are also known to those skilled in the art. See for example,
PCT/US93/00829 that describes controlled release of porous polymeric micropariicles for
the delivery of pharmaceutical compositions, Additional examples of sustained-release
preparations include semipermeable polymer matrices in the form of shaped articles, e.g.
films, or microcapsules. Sustained release matrices may include polyesters, hydrogels,
polylactides (U.5. 3,773,919, EP 58,481), copolymers of L-glutamic acid and gamma
ethyl-L-glutamate (Sidman et al.,, Biopolymers, 22:347-556 (1983}, poly (2-hydroxyethyl-
methacrylate) (Langer et al., J. Biomed. Mater. Res., 15:167-277, (1981); Langer et al,,
Chem. Tech.,12:98-105(1982)), ethylene vinyl acetate (Langer et al., supra) or poly-D{-)-
3-hydroxybutyric acid (EP 133,988). Sustained-release compositions also inglude
lipesomes, which can be prepared by any of several methods known in the art. See e.g.,
Eppstein ef al., PNAS (USA), 82:3688 (1985); EP 36,676; EP 88,046; EP 143,949,

The pharmaceutical composition to be used for in vive administration typically
must be sterile. This may be accomplished by filtration through sterile filtration
membranes. Where the composition is lyophilized, sterilization using this method may be
conducted either prior to or following lyophilizaiion and reconstitution. The composition
for parenteral administration may be stored in lyophilized form or in solution. In addition,
parenteral compositions generally are placed info a contaimer having 2 steriie access port,
for example, an iniravenous solution bag or vial having a stopper plerceable by a
bypodermic injection needle.

Once the pharmaceutical composition has been formulated, it may be stored in

sterile vials as a solution, suspension, gel, emulsion, solid, or a dehydrated or Jyophilized
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DKSRWQQGISVES CSVIVIHEALFINHY
TQKSLSLSPGK  (SEQ ID-NO: 80) Table 4

wo cidentifies the sequences corresponding to SE& Hhaesmnaits
NO:1-99 in the sequence listing. Table 4 SEQ ID NO
Description 1 ActRI1B5 extracellular domain,

powde:p@.lME‘ %%Qggﬁ gaﬁﬁ%%@éﬁ?ﬁ“%@&“ Al form or in a form {e.g.,

lyophilize 0 rcq§( fic reegﬁﬁ%wat-}eﬂ VASIC EcBa&n:'lf 1%5 E28A
&)0 %3 t4 \éACtR”Bv%ntEogﬁé act y e Elgo?péoducmga
anapﬁﬁlﬁﬂ polynuc eo g

smgle—dose admmxstratmn urit. The kits mayv each contain both a ﬁrs‘t container having a
dried protein and a second container having an aqueons formulation. Also included within
the scope of this invention are kits containing single and multi-chambered pre-filled
syringes (e.g., liquid syringes and lyosyringes).

An effective amount of a pharmaceutical composition to be employed
therapeuticalty will depend, for example, upon the therapeutic context and ahjectives,

One skilled in the art will appreciate that the appropriate dosage levels for treatment will
thus vary depending, in part, upon the molecule delivered, the indication for which the
polypeptide is being used, the route of administration, and the size (body weight, body
surface or organ size) and condition (the age and general health) of the patient.
Accordingly, the clinician may titer the dosage and modify the route of administration to
obtain the optimal therapeutic effect. A typical dosage may range from about 0.1mg/kg to
up to about 100 mg/kg or more, depending on the factors mentioned above. Polypeptide
compositions may be preferably injected or administered intravenously. Long-acting
pharmaceutical compositions may be administered every three to four days, every week,
or biweekly depending on the half-life and clearance rate of the particular formulation.
The frequency of dosing will depend upon the pharmacokinetic paramsters of the
polypeptide in the formulation used. Typically, a composition is administered until a
dosage is reached that achieves the desired effect. The composition may therefore be
administered as a single dose, or as multiple doses (at the same or different
concentrations/dosages) over {ime, or a5 a continuous infusion. Further refinement of the
appropriate dosage is routinely made. Appropriate dosages may be ascertained through
use of appropriate dose-response data.

The route of administration of the pharmaceutical composition is in accord with
known methods, e.g. orally, through injection by intravenous, intraperitoneal, intracerebral
{intra-parenchymal), intracerebroventricular, intramuscular, intra-ocular, intraarterial,
intraportal, intralesional routes, inframedullary, intrathecal, intraventricular, transdermal,
subcutaneous, or intraperitoneal; as well as intranasal, enteral, topical, sublingual, nrethral,
vaginal, or rectal means, by sustained release systems or by implantation devices. Where

desired, the compositions may be administered by bolus injection or continuously by
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VACtRE135 E28A and R40A polypeptide 7
VACtRII135 E28W polynucleotide 8 vACtREB5 E28W

wo nopodypeptide 9 VACtRIIIZ5 E28Y polynucleotide:-#0szoesm0311s
VACtREB5 E28Y potypeptide 11 VACtRII135 E28X
wherein Xis A, F, Q,V, |, L, M, K, H, WorY

mﬁ:smp Q )59 HQQ}RHQ@ dL%d%EB;E@Qﬁ?&&WQW@J&S&ESAJ fhay he

admm;&l‘eé&'»cally ¥igd 1m8|§d(rz!_a\|/t\ileneof% peQ tldg 01" &not é%pﬁr{%%é

F r é« , V. |, ¥
materia én tﬁw W en?% Fﬁu%?j%% '&sa cd@r 2 laféd ﬁﬁ:reaﬂ
‘mplm}s‘bﬂ“y?fﬁ%fé%‘tf%MW&{W%@@%&%ﬁw@% tssueororgan,
and Seli e DB IR pmagevia i, Kenerelpgppops, o
continugdy edbaifs (@0 is A, G, Q, M, li, K or N polypeptide 15
VACIRHBS RAGIRIhetaimieioGre Qs idviidConrbMiclivered
by impﬁﬂ%ﬂd@&@ﬁﬁ@lﬂt BavAeHR 1430, RAL e/ hex @iﬁb%{i$ such as
those d@bri@d M’ei‘.ﬁ! id@)@fe& m&%ﬁﬂgﬁlyge&i&c@&ﬂ @Hs may be animal
or hum%@cﬁulﬁl%rbg %Q@upﬁ%&w&g%@g&&%&g %El%nal?y the cells
may be:XHarF ? leldlqg Qmal({?abrg ¥1% & a:[lgee ;L 2 VACtRchaEespome the

I 20 YA
cells mE q] %lﬁla%?@ & vch 1 %%SAOF nuc g}l/%)eg ﬁe encapsulauon

mai&“‘\f&r&‘i??i"flﬁ"E“Z%‘ﬁ?‘é’t’?fdsﬁ‘lrbeﬁ\“ﬁ*’c‘i’ PEBHHE DATAEMRIIB
membrE?SW aﬂb\fyhﬁa@eﬁﬂf é’h%lypeptide product(s) but prevent the destruction

of the cells by the patient’s immune system or by other detrimental factors from the
surrounding tissues.

vActRIIB gene therapy in vivo is also envisioned wherein a nucleic acid molecule
encoding vActRIIB, or a derivative of vACIRIIB is introduced dirsctly into the subject.
For example, a nucleic acid sequence encoding a vActRIIB is introduced into target cells
via local injection of & nucleic acid construct with or without an appropriate delivery
vector, such as an adeno-associated virus vector. Alternative viral vectors i_rtciude, but are
not limited to, retroviruses, adenoviras, herpes simplex, virus and papilioma viras vectors.
Physical transfer of the virus vector may be achieved in vivo by local injection of the
desired nucleic acid construct or other appropriate delivery vector containing the desired
nucleic acid sequence, liposome-mediated transfer, direct injection (naked DNA), or

microparticle bombardment (gene-gun).

Uses of vActRIIB Compositions

The present invention provides methods and pharmaceutical compositions for
reducing or neutralizing the amount or activity of myostatin, activin A, or GDF-11 in vivo
and in vitre by contacting the polypeptides with vActRIIB polypeptide. vAciRIIB
polypeptides have a high affinity for myostatin, activin A, and GDF-11, and are capable of

reducing and inhibiting the biological activities of at least one of myostatin, activin A and
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VACtREB E28W polypeptide 25 vAcCtRBB E28Y
polynucleotide 26 VACtRIL13 E28Y polypeptide 27

wo 0wiGtRI1B E28X wherein X is A, F, Q, V, |, L,#uii€zohdonzi1e
W or Y polynucleotide 28 vVActRI1B E28X wherein X
isAF Q,V,1 L M, K, H, Wor Y polypeptide 29

GDF-1 VACTRL LA 264, AR CARARRG RS ERIN A (GBIt ohbd Botivity

comparg_w¥ﬂ tilre vLii &cﬁ’ﬂﬁ al 3 tYXQ.eﬂpiggi%g%@té’m%ie%xgmples
Ni, H, K or N polynucleotide 30 vActR1113 E28X and

"R40X, wherein X$28) isA,F, Q, Vhl L, M, K, Hf, Y or
R AR PSS PSR R RGP NI g
myostarg AN RAGR WHETEMR TGS RIeoNE R K BFIN
treatmepi K AHEETEGTRECSIPRE IR1EBIRAGHEIheraipr iR LG heE)bject.
As used\erdh, thé emiNsgodyth eftides@8BwAdt REDS RE4A E28He
nmangdolynucleotide 34 VACtRILB R64A, E28A polypeptide
35 WetRIBS JREANe: 28 AMIRAARRIVRLCIS QLER mass as
a percertR AR LB 64 A 284 and R4ADA.RRIVRRRICE.3 7
ek el T
S e s e e
and relief AR IS RIS AR TR K R &l f’sstie?ﬁfesb,’% YhoRIB
compogtiogy hage heergempryrase (REfeGitia 7o DRt R B B RE/g0ders
in variopsFgsesqy Al prOfighAp fzangyleyy bilow. Fhisgenpqnsiyaigs ipjhe

trealmep}@fyp@p{id@tmg in ivhibin-u knockout mice, treatment of muscle wasting in

below.

colon-26 cancer cachexia models, prevention of muscular atrophy in hind limb suspension
model, treatment of OXV female showing increase in lean ruscle mass, decrease in fat
mass and increase in bone mineral content.

Muscle wasting disorders also include dystrophies such as Duchenne’s muscular
dystrophy, progressive muscular dystrophy, Becker’s type muscular dystrophy, Dejerine-
Landouzy muscular dystrophy, Erb’s muscular dystrophy, and infaniile nevroaxcnal
muscualar dystrophy. Additional muscle wasting disorders arise from chronic diseases or
disorders such as amyotrophic lateral sclerosis, congestive obstructive pulmonary disease,
cancer, AIDS, renal failure, organ atrophy, androgen deprivation, and rheumatoid arthritis.

Over-expression of myostatin and/or activin may contribute to cachexia, a severe
muscle and fat wasting syndrome. The effectiveness of the vActRIB polypeptides in
treating cachexias in animal models is shown in Example 3 below. Cachexia also arises
due to rheumatoid arthritis, diabetic nephropathy, renal failure, chemotherapy, injury due
to burns, as well as other causes. In another example, serum and intramuscular
concentrations of myostatin-immunoreactive protein was found to be increased in men
exhibiting AIDS-related muscle wasting and was inversely relaied to fat-fres mass .
{Gonzalez-Cadavid et al., PNAS USA 95: 14938-14943 (1998)). Myvostatin levels have
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VACtR1113 R64A, E28X and R40X, wherein X(28) is
A F QV, I L M, K, H, WorY wherein X(40) is A,
wo 03996 M, H, K or N polynucl eoti de 44 vActRi&Bs2008/03119
R64A, E28X and R40X, wherein X(28)is A, F, Q, V, I,
L, M, K, H, W or Y wherein X(40) is A, G, Q, M, li, K
als bellf SM\QIQM)Q)@QHQQ rééo%{ﬁ{%tm%ﬁ@ésﬁﬁgk%ﬂﬁ%ﬁ Buuscle
effect (1>..(an e@zﬂ Qﬂ{% J IESKI%NB@Q% lg&)gtgo?laﬁc% dﬁocrtts fesuliing in

museiew tm 540)( egr?alggw)é Igue a.b1i1 {ina
ds[ F&n e ue CCGSSI 36)6 16:

Whee’c%i A et et LS e
rauma(E VIR IR BRp pire By S seiiatRe et Siish For cxample,
plasma ANASBBEEOY (rE statiitinpelypapitderrsBOargiréme bed rest
{(Zachwikpeedsion095380 DE I pestide HingAatiRd HBScics of
rats exgn 8 anckd4@yeahesatn: Krm@dyan H’iﬁtﬁ@i@ﬁ expressed an
increased &k&l@ %@@sﬁan\éﬁ%&éﬁ& E&%&&:@Q&i Ré@%h‘%b&@ﬁ@d @xposed
(Lalani$ 0T q@m@gg e} ,_|§(%g§ 53 VACtRIEB E28X and

%493%’% age rc tcg(mcraz‘xgcsain I O atgslc E ra!:&lx(s:le age re? L}ed musgcular
ereln X —anamlno acl

W

at‘“’;‘hyrrf""e/fl ‘f?dgea‘éds“’ AC fﬁ‘i‘_’i BF BETR OB KRy AR s
I O L RO  PRBIGCIBEHGE B 010 miscie
aged CHATIRIDS R G4 E9830 MY TeaaR “Rirferafoheypee muscle

ass angfairiieeareid d¢clned @dide it ASHROB: X GHEeTatlfélur Aging
6(5):3480 1981 otidEEBnATtRHB-HbsGotr bem Stula ok pastice HBw
levels i Atk &8 hidodires n?i8 AvErh (@A mﬁ&ﬁ%uﬁi&@ﬁfﬁi&
(Sharm@@ MACER lvByH&ﬁ =6 (E)Z S)Q\IEQAI ﬁ&@iﬂéﬁeﬁ&ﬂﬁg Qr@gﬁiﬁﬂwels in
the heart muscie may improve recovery of heart muscle after infarct.

Myostatin also appears to influence metabolic disorders including type 2 diabetes,
noninsulin-dependent diabetes mellitus, hyperglycemia, and obesity. For example, lack of
myostatin has been shown to improve the obese and diabetic phenotypes of two mouse
models (Yen e al. FASER J. 8:479 (1594). It has been demonstrated in U.&. applcation
serial no: 11/590,962, 1.5, application publication No: 2007/0117130, AAV-ActRITBS
vectors increases the muscle to fat ratio in an animal, in particular for obese animal
models, The vActRIIB polypeptides of the present disclosure, such as SEQ ID NO: 4, 6,
8,10, 12, 14, 16, 20, 22, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 52, 54, 56, 60, 62,
64, 66, 68, 70, 72, 87, 88, 91, 93, 95 are suitable for such uses. Therefore, decreasing fat
composition by administering the compositions of the present invention will improve
diabetes, abesity, and hyperglycemic conditions in animals. In addition, compositions
containing the vActRIIB polypeptides may decrease food intake in obese individuals, as
demonstrated in 1J.S. application serial no: 11/590,962, U.S. application publication No:
2007/0117130 for the ActRIIBS polypeptide.
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VACtRIM-ILGIFc E28W (E | Omature .0lucleotide 62
VACtRITB-GIFc E28W EIl Omature 1 ol pe tide 63

wo 200/AQERI1B-ItGIFc E28Y EIOY mature so!ucleetitestads/onsiie
VACtRITB-1:GIFc E28Y E10Y mature ol p e s tide 65
VACtRI1B-GIFc R400 26 mature .0lucleotide 66

VR GHRIML 6 RGRRRIMIG RAQQ: 20 MUIESAR A il
bmstggg%Aq 1IBS-1Gl Fe n&a%lm% Oluc!eo ide

UCG OS 60 OIOSsIs an egem:ra Ve onc d6§ases This has

tR t
S el e TG A N

founs ?(JGW’&T-?‘?E‘ S e T
density ARG T BN MBI HBlIERD e B D=2
cortical AR D BECTY GHECHE 2BV EROW Yribttineraety muscle mass
(Hamrigles tir {ldE TiEAUn? 31 Gj-43- paesme énshiwin e FistRast
compoaitas 2 Fd pAdier pativenskiaksantenae £hclsistkesodben
deprivAiANIRGISBIR (81 QNS 8L dHiled HERMaBIS BILRF e cancer.

AL 088 S0P SIS INGE.FRAIR & Q£§s4fo? Rddin.e
musclcll!yalésenr} %_Qd QICI;YI%SE})? ah%giestgm%%nl:;ﬁeg%g In?(v(s)ngg 0 Xa&ﬁlgz
proteins to the animal. Since the mature C-terminal myostatm polypeptide isidentical in
all species tested, vActRIIB polypeptides would be expected to be effective for increasing
muscle mass and reducing fat in any agriculturally important species including cattle,
chicken, turkeys, and pigs.

The vACtRIIB polypeptides and compositions of the present invention also
antagonize the activity of activin A. Activin A is known to be expressed in certain types
of cancers, particularly gonadal fumors such as ovarian carcinomas, and to cause severe
cachexia. (Ciprano et al. Endocrinel 141 (7):2319-27 (2000), Shou et al., Endocrinot 138
{11):5000-5 (1997}, Coerver et al, Mol Endocrinol 10(5%:534-43 {1996); Tio et al. British J

- Cancer 82(8):1415-20 (2000), Lambert-Messerlian, et al, Gynecologic Oncology 74:93-7

(1999). In Example 3 below, the vAciRIIB polypeptides of the present invention have
been demonstrated to be effective in treating severe cachoxia, reducing tumor size, and
prolonging survival in inhibin-o knockont mice models and colon-26 cancer cachexia
meuse models. Therefore, the compositions of the present disclosure can be used to treat
conditions related to activin A overexpression, as well as myostatin expression, such as
cachexia from certain cancers and the treatment of certain gonadal type tumors.

The compositions of the present disclosure may be used alone or in combination
with other therapeutic agents to enhance their therapeutic effects or decrease potential side
effects. These properties include increased activity, increased solubility, reduced
degradation, increased half-life, reduced toxicity, and reduced immunogenicity. Thus the
compositions of the present disclosure are useful for extended treatment regimes. In

addition, the properties of hydrophilicity and hydrophobicity of the compounds of the
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1GI Fe .A.ade 83 I:01 Fe sotucleotide 84 4 Fe ilo
4.1,de 85 4 Pc sotucleotide-degenerate 86 ActRIIB
wo zasinatidre truncated wt o A es tide 87 ACE4E28matuesmosiie
truncated Do 4. - 'tide 88 VACIRIIB E4E28Y mature
truncated olpestide 89 ActRI-lgG2Fc mature
mvennmmlall&d' fﬁ%y%%ﬁ@@ W3- @I%yl:f& @ WERr0 and especially
in mtrgem%sﬁcm' u&s&g&%amm%m% AGake ffocor

solubih Em 3 uﬁous mc(g tlfil '[el;lrjnl ted T()Jli! S:? T}Eloa\? ? ility in § %__ocgf while
mat re uncate ucleoti

also hazg%l- gv ?ﬂ Ea){u ri e:tyiru id s ] g %e 1i8 th[ ésg;@&nds to traverse the cell
mmbrw&ﬂﬁ%v@??&fﬁﬂﬁﬂs? ?ﬁ%t‘iﬂ?é“ﬁﬂ%ﬁféﬁss luc eo idc
TRt TR EA R poBiATREN Re 1Pt s arpuspul for

detectighi g JWOPOOB/EEY GTRCA. A SD0ZCEB1EDDE whies. In

generalRlY BolBBreAp kR 8A i ates truneatechafin:eapie agents o

bind ard ERNGIRIEIAMAGHRHAK | gGB e {E4X)E 28X whereio

those dggciﬁ)é%; fEraeQm[yey !%ll J‘:salvl?:d KM&IJMQB ?fe%léé? §F;U Qﬁ%@s-in Ceil
lolog)g lAB%gilg(ﬁ)gé %@A@e@qg 1?(%93 Ft?hgéﬁﬂgﬂJ:@@ rga?be ?abeled n

u

some mannern mea 31’3 Ip Vt.lhvo Treﬂ%ngSQEECEyaSIMA 6 IS ia c?ed to
the foIIOW|n animal studies were carrie Ing

el R atIre Troncated VAGHI EB-THER FaiEssi s i
moleclls SRS pRHE (SRt e Rito gy %fgtﬁﬁa?ﬁ@ it then be

bound Wb@ém@gcﬁé S BezbEtgbeied sireptavidin, or other proteins.
(Akerstrom, J Immunol 135:2589 (1985); Chaubert, Mod Pathol 10:585 (1997)).

The invention having been described, the following examples are offered by way

of illustration, and not limitation.

Exampie 1
Expression and Purification of vActRIIB Polypeptides
The following methods were used for expressing and purifying the variant ActRIIB
polypeptides.
The cDNA of the human activin type IIB receptor was isclated from a cDNA
library of human testis origin (Clontech, Inc.) and cloned as described in U.S. application
serial no: 11/590,962, U.S. application publication No: 2007/0117130.

Determinaiion of amino acid substifutions

The combined approaches of structure analysis, molecular modeling, and mass
spectrometry indicated that aggregation (oligomerization) may arise in ActRIIB through
intermolecular disulfide bond formation triggered by electrostatic and H-bonding

interactions between nenglycosylated ActRIIB molecules. The residues 28 and 40 were
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Treatment of muscle wasting in Enttibin-a Deficient
Mice Inhibin-a is a naturally occurring inhibitor of
wo 0setivin A. Mice lacking inhibin-a 10show significasulysoosiie
elevated activin A levels in circulation and suffer from
a lethal wasting syndrome which is associated with

determitR@SRANANG QLS FQTNANOR: Al tMAES.AUCh AR rIB
Y EHiaNs tgsticular cancers and adrenal cancers

NA 9):8817-21 (1994
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S R T AT ﬁ\”raf’uré“?éi‘i( 6“2 @T Eeiful “gfé’?jj’“&f !

g*Y°°S¥&ﬁtédf8|f8%‘(}%‘éS€ﬁe’%%%eﬁﬁﬁﬁ Hgﬁlﬁh%%‘ﬁﬂsﬁ‘ﬁﬁ‘ém“y
increasefigammTrg fo/ B (Rs REC S It A PIPGTID CHERES e were
incubatpn &t St dmid JavFhevdiffe té: of thewAatRISOBr4gb2 il type.
Amino EE2BWH{SEE HPoNGH: 94 )fhereinatipeE2SMYmond 28\/ 3
with thPNPeRLICE) QkSaldDIE.188aPLRL&EBYM LRiRARLY can occur
during &&@!&%ﬂ&&ﬁ&%&&%ﬁ&l@%@@@@p@zﬁm teed tBRIRA). This

aggrega.tao O}%FS( gcl:‘tlsg me:lr%%‘e@ as trugtm¥ds c!pggtln%rl pcjnncgon dusr'l:ilujgdxpressmn and

non-sroragark-old male INhibl @k 58 KNOCKOUL MICE WAS, - puificat
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REGEROU i A6l Wfé’f&dfﬂé’ﬁ DSBS OGS vas
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cbfaishingcenDlaf thrthdd e kesd tapiciacpbr estiviets RIB
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(SEQ vkile§ kaeckaul prieaclaenes Stlbdu aneaushy Fc domain (SEQ
D NO:2gyBiBiSiarediaR Qtdakelimeo FPE%S) (rehicta) AR, ninge
linker sgﬁyng (ﬁéi@tiﬁé@ﬁé%ﬁm@ké 3‘9%%@‘@1@@\%}% lg{i&f@&
using p@&?c\%@&%ﬂ%m Eﬁggx{ ?guf% @ %@U %%@2 pglynu%leotlde

sequence d&%) § %fo IB & ?%ngragc}é ﬂ tam ee%gs ﬁ\rlvv ?ereu Véllgn Atnto pITS
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mice was approximately 426 mg compared with
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mice died during the 100-day study period. Similar
survival results were obtained in 30 female inhibin-a
wo 2008d@enice. 22 of female inhibin-a KO mice of rcras2o0s03119
approximately 50 days of age were treated with
E28W (10 mg/kg/wk, SC), while 23 female inhibin-a
(nvitroich). MGG dhe . sape.age e aiieated bR BSnocuium was
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normal mice were treated with a vehicle (PBS) only.
Body weight and food intake were determined 3 times
per week. The tumor-bearing mice were inspected
twice daily for survival. Tumor sizes were measured
using calipers (Ultra-Cal IV 1P65 electronic caliper,
Fred V Fowler Co. Boston MA) connected to a PC
computer and values 25 were automatically recorded
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Non-HS + PBS 2.4% 2.9% 4.8% HS + vehicle -10.0%
-3.0% -0.2% HS + E28W, 30 mg/mt -9.7% 2.1%
wo wshiZB% Treatment of OVX Mice Ovariectomieetus2o0s/03119
female C57B16 mice (OVX) are considered to be a
model for female hypogonadism and osteoporesis. 24
femalaCb/&leMmiCoIMEY R0¥aBeHoRIZathal Ih-Rge
processS (RRNHAS:RBHL N QWG W IQRREQVEE (053 BRABISCALABR: was
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Tomography). The OVX mice treated with E28W
increased BMC of about Q045 g/cm to about 0.055
g/cm at the end of the 12 week study, which is
comparable to the final BMC of sham operated

vehicle treated animals. The OVX mice treated with
vehicle showed about the same BMC 10 of 0.045

g/cm at the end of the 12 week study The E28W

tramtad anlAdA BrimA mAaiams clhAtrarAaA AR T AEA A e ~f DN
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(VACtRII13) wherein said polypeptide is selected from

the group consisting of: (@) a polypeptide having
wo 200thepolypeptide sequence set forth in SEQ 149iN@aee2pos1is

except for a single amino acid substitution at position

28, wherein the substitution is selected from any one
determ@EAsife SB: W 5Ed2.dVindind tho\VuBPETOF e moleculdd k@ firmed
using &Mﬁpﬂﬂ r@&&%&@%&%@(&?p“de sequence set

Size exc? iSion phrgmma Qg?ag C}ﬁlé g%g 1 }p E—:gx% I?s gﬁgrg %;f(%nge on anlxqcn% 1100
exce '[ TOF a SIn

e cid subsitution a osmon
L S R ereh the S SLSE%[%}# |oa°ﬁ' (lLJs SeiEsted ?rommagﬁﬁ? Ghe™ 2
PBS Wﬁf’ﬁd “b‘“??‘l‘f pll‘”"s‘f\ﬂt Qr% “i—met%tnd YforE; (c)a

gion ehrpmatomaph-liohl seater REASHCHES @m@é\@@tpex‘fomcd

on an ﬁf@]ﬁh HP%WMS@@ ﬁql’@'éng‘?OP@@ DfrSEQeIDUN Onsham
PharmagiC¥pléor.Singlesaminoacicaubsiifutien ay positiiwn
LS lase2Bghivbrasip dhesubstitutiopdsssalected frams: amysone
Technd@¥efed, 56t Warbads, M) tKacdmWNe @R eholedQk: Bass. PHENA used as

the mdgfgwggm‘enh@ymg the polypeptide sequence set

Matrix- IQSSIQef{lasenEeso 101'1 Eomzaupnrgpagg 1@1‘0 SEJ%IPS WG}'Q mnled

(D) w mmﬁfm'é’;{c% Sndie %E‘J'”o %%'MasSUBS“f“E'OJ‘S%n SN
oy UBSTUTIon & SeIReted foms any Be

System &P(é&) ll_l?hxej)rvt’vdﬂriwzmus?é “i—‘f”‘W gﬂa:n@arfg? %1 of the (@()leéuies

Perppepsitaal haditsg G ast Sovntierdpiit e A BHEpyere
Obfameea) @Pﬁmbrghe(@ wherein the substitution at position 28

sileotefthisam Eafyn ORE efrAzubsti@edesilsctivelViviks, otHse

natural \ﬁz‘llﬁﬁﬁia{ iiatdonand wihereindthejaolypeplighe: iSere generated
with orm@bﬁk@fg,mgdag mﬁ@ﬁ@eﬁ Bel@@t@'d& A’m@ﬁl@%&tﬂc lsxample
from co?idlfbﬁﬂsl}sfgl@%ﬁ 9{@139 &%m%{% '1@:91:@1 1' @pén%ylﬁackson
Immung'&gsgmr ﬁC%&t%B@)éB? Ptclgiv%SGfAb% 5' h&&:e IEI)%@)! of Actlvm
A was 1? YYCB e\P tlcae;énlls g cle geszgr a[:or{!]sn%h%&'&rig 86) nsﬁ&ng L:fe

o) tide Having t quenc
Seienoe Y8 r*’t"ﬁ%‘%ﬁ? biog l\?@f "?“18‘?%%56 %fﬁnN‘fﬁ‘e f@"‘é&?&%fﬁt‘*‘c
“a?‘“mﬁ&?lz{sgﬁﬁfe"é‘fﬁﬁﬁ‘slﬁéﬁ g BEiftid A At PaEitigyp s response
(RU) fesmpeatiessiystitinioricid solstd fioaitohelpf- Reftive
binding @Rty ol acfidinad4isdermundd bo BEcoandasingleusmino
conditi@@ithnstdstitntiora iposiien-4CwhereiAdhen A (20 nM) was
used 10 ShHRSETLIONS86] paieg dromuA o dikheMuddts andsMd spr

signats iRkeRermatizdd NarRAIREPHIdE havi Bgsd,hﬁ‘—ml}ip%@,fldﬁ 20 - 40,
++: 10 S&fUENcy setforth in amino acids 19 through 160 of

%&QIJ\ Iél'g.blg qu;'n?natxta]zreqyg' u]ﬂ:s34 841; éﬁge LDJI\A daf1é The table

EXCE‘ for a smg e amlrg acid sy StltUtIOﬂ at El sition

bel
o S WRSTOI The SUBSTTINON s celetted fTERT DHEPGA 0 sctvin

A with Eg‘@a O RS, PG PrsrEic Aty wihgreiid wee
amino a(:ld substitution at;position 40, wherein the
substitution is selected from A, G, Q, M, H, Kand N
for R,; (c) a polypeptide having the polypeptide
sequence set forth in amino acids 23 through 160 of
SEQ NO: 2, or 23 through 134 of SEQ ID NO: 18,
except for a single amino acid substitution at position

NO wwiblhAarAalm A 1t iFr it A 1 o ~nlAAtAA Frara ArlAa ~F A



polynucleotide selected from the group consisting of:
(a) a polynucleotide having the sequence selected
wo mofnemathe group consisting of SEQ ID NO: 3. B¢y 308003119
11, 13, 15, 19, 21, 23, 25, 27, 29, 31, 33, 35, 37, 39,
41, 43, 45. 51, 53, 59, 61, 63, 65, 69, 71, 92, 94, and
96 or its complement; angi:1a  (b) a polynucleotide

W%M&%@Q@é&@ Rgﬁﬁd@%'ﬂ@ Hheiseauso @%@L@aﬁ{gd

aArorn-ecancictl O 1D N A A O

CHO Expréssinh LU GQASISUNELG !ﬂ)' ""-bi’nllér’(s ‘Refative ©
12,14,16, 20,122, 24, 26. 28. 361827534 a@ﬁn@@nsﬂfo,

CHO | Qille 93 %MMM@%;}%@@-—

CHQ | Siable none RAGA 3Ly

CHO MGCUML BSAQ A mnumegﬁﬁm sele€ted from
CHO ACRIIE | 281"‘ Nane (L GGGGS ARy
o T3 grotiins| | one (@B EGROyTULIEOL e

CHO Sv*%&”ng aed
COs | Sible %%QSY\ Noie I%'E' Eli" ‘JWUI‘J

Gos [ pomSistiagraf SEAAD NOwdd, 23095, 27, 33,3739,

o8 L 59 6 B3 - 92 G -4R {06 o fts complerient-and
(b) a polynucleotide encoding a polypeptide having
the sequence selected fidm®he group consisting of
SEQ ID NO: 20, 24, 26, 28, 34, 38, 40, 42, 60, 62, 64,

Vgii-gg mg Frgyens AdRPPgYC! Fo BngreTraimbinakie)

nn.vector t\nmnr|c|nn the n||r~|n|r~ anide nf n
' 2EeS y
NONE |

avihras
COS | Transient T ACtRIS | EJ 4
‘oneof £ rambinan

COS
et
m 18« 201 A

COS | Transient ctRIIB

COs ﬂgﬁtelﬁaﬁmnm
= £ ~lai
ne-orcratims

COs i AgtRITE
cos [ HEFod L FHoth
het.call n'F

SHO ZetimoughAlE - cBprisingrefiliiemcthe -host-cell
COos ransient ctl )

G
COS G & BIRER X NI & IBHIC0 esgnmﬂeln+ 21. lJse
COS | Transient | AciRIIB | EJ8S none z%hc GGS, o |-
o e v ey OTe G RITEOh T3 DT the

COS | Fanst b 1y WASOEHGE N Al s Af o
<os ﬁﬁ?ﬂ%fﬁf@%@j’%% n Mgtadtactiteof &

o8 :
Ccos %%W
CO8 nogedR4 <@@6§ﬁe rotein of any
CQs none (R43) | GGGGS Lo aA

COS the cempasiehofictainTi4in

cos TSR e matiicifteRedEt treating a

Cos m@ammwmw

COS | Trangignt | Act B2 GGGS
CDS Of e 3 ass 10 Tax mass.

oS ; 29 R GGGES . :
oS %ﬁ:‘:ﬁbﬁ’_ﬁ% O z%?'y ongdasstait

NN
=
KA
w
C

cos | meehicameniBiopdrazin rabusclEeszasting disease or
COS | Tyansicnt , | ActRIIB | nome (E28) PRAOF I GGGES <

cos | T Talik iR S| N RS d OltsidGaAsTreatment

oo rEEehe Ao HHAP 3t herenidtiE muscte-wasting
CO8 fusk Saidcul

cos THimense-Bp TRsoraeh o odli ted fiifiEruscular

cos cAaferal setemsis | eangestiye

)

COS ¢ Transient HetRITB [ nowoe (E28) { RAOC CrGS . oy
0 Ty disease, chronic heart faiture,
cancer cachexia, AIDS, caghexia due to renal failure,
uremia, cachexia due to rheumatoid arthritis,
age-related sarcopenia, organ atrophy, carpal tunnel
syndrome, androgen deprivation, cachexia due to
bums injury, diabetic nephropathy, and
muscle-wasting due to prolonged bed rest, spinal

AlAard it ~trAalrAa LA A Framtiirm A A AF AN AT IS
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<160> 99 <170> FastSEQ for Windows Version 4.0
<210> 1 <211> 480 <212> DNA <213> Homo

w0 20088apens <220> <221> CDS <222> (1)...(480yx408pe/403119
atg acg gcg ccc tgg gtg gcec cte gec cte cte tgg gga
tcg ctg tgc 48 Met Thr Ala Pro Trp Val Ala Leu Ala

COS | Thabaki L ucmﬁp queagﬁ) 4em,ys L5035 gee ggc IcCt
COs rh G128 2 “Wa :

Gl % 202530 aac gcc aac tgg gag ctg

@%&Hﬁ%la‘é%%é Y:%fﬁ‘%%égﬁbl’é EFGAF TP Rfrorted
above. RigaMim oF AysGiaitntsiolShipidtg Tidimadictin Ser@lyjatin o the
activin IR tecEplor Arg35404E gt yaa oo gag cagegabedbdpw.

GGG SigICAEVIgCHAQ BeHIeD e EgCE Bnbys feltrfadyby
transfed M EIROASRduys: AG Laeddlis OMS T Ala SRIAREAIY
consméoéé@%@mngﬁw %%%@Jﬁng@%ﬂg ghgaaag;@@gm
sequemgq Tt 9&@%3933? rﬂ Q:tfe‘xg Qes%&gesegme y (ﬂ_ nﬁl!;lr%tgf ! HMBO 17:

3001~ 3%90 ?a99€ m}éape‘/u{» (,w re ortcr ctor {gt{ataéjme catgz 9 7g.lpstream

c tac g gcc a
of the T4dy %féc%gézﬂ BHE R CHETOT AU AR B
surface CYben myopian PR Y IPEH binAshe s89Bas Bt iR Gty is
activateip endteheepbanyeitd Bgaidighdodaceteertg elenset §dyitgeissa b
Cell 87RTG Gips) adsTiyreRhibe Eys-Syso(DyduGinas besd shaéiese
activityGySidbRetaltdAEg1 000l iR ae tpatd ekagaigag: 4550,
Promedd QU IB6L00G £6Hi0aD GERREEI0POCEICE 334 Rber Thriz
cells thklfﬁslb%u ?aﬁ&a@é@ﬁlﬁp@&ﬁl% @E@]@})@k%) wEQuIe@c’%l@aswc
activity aocorgl'in ll %‘Q%%gwu? a@o&@lﬁ‘etclge gg‘ &ﬁg\&g cP l-!cht,gStweil

ct aa ccC S Ala L e
et L S R L S LA L
°°“méﬁ‘?ﬁi‘§€f“<“£f3¥‘fi" BITILMBY L %‘i%"’ 85132 e »
wetivin fsfifly S ABT@HSnEROOL S NS LT RI AR FE FRB I aTY Actvin
activity| vesgigpety EetrPape GRS EFREITY & 15 1% migresly e
ICs0 vaB@m@iyiskra @y heAkYGHT [ Thay e Ghav@ ysTHEe Ty Fhe same
procedﬁyﬂﬁmm for ActRIIB-hulgGG2 Fe fusions produced as described above for

the determination of myostatin, Protein A purified wt and variants were used in the
determination of ICss values for myostatin using the same methodology. Forthis
determination, the polypeptides were pre-incubated with 4 oM myostatin. In addition, the
degree of aggregation was determined using the procedures described above. These
values are given in Table 3 below.

Out of the set of ActRIIB5-IgG1 Fo variants that are lisied in Table 1A, several
ACtRIIB-IgG1 Fe variants and three ActRIIB5-1gG1 Fe variants together with the wild
type polypeptides were further purified and analyzed by SPR {(surface plasmon resonance)
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Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn Gin Ser
Gly Leu Glu Arg 354045 Cys Glu Gly Glu Gin Asp
wo 0dpsiArg Leu His Cys Tyr Ala Ser Trp Arg 50506@sAs#ho3119
Ser Ser Gly Thr lle Glu Leu Val Lys Lys Gly Cys Trp
Leu Asp 65 70 75 80 Asp Phe Asn Cys Tyr Asp Arg

at 20 nfpHRi6H U CysiIMah Aol BF G aEl e BRR2095 Rig fiRG:
Fc poiy}!@% 1&@/!:0!'3 a'&%&%ct@}ﬁsA 'Ha@:@édpﬂi m%}g;}féfg‘sn
;Jolypep@ées rt.fgelooil'o %10 PIE‘% ;-lJlﬁr Hlaﬁslﬁ'ee}”ﬁla xil:c))r fgzg TA& Jé(as WETE

obtanneﬁ%la gaase%ﬂc éll )l/ﬁ?ﬁ)lt] )ﬁ aesxl'.:h F‘}l\af’é"ﬂl gtﬁdala}rrn n-ors are
fess thap, 436 f%é‘if?%’iﬁo Gin Gly Ser Gly Ala Leu Trp Leu Cys
Leu Glu Gly Pro Ala Hig Glu 145150155160 <210> 3
<211> 480 <212> DNA <213> Homo sap|ens <220>
" 25 SR R AL yariation
<222> 84 <223@ergmqlsetm95 g <400> 3 atg acg gcg
cce tgg gtg gcc ctc gcc ctc ctc tgg gga tcg ctg tgc48
bt rp Va rp Gly
NO: 58)Ser Leu Cys 151015 gcc ggc tct ggg cgt ggg gag gct
vAcRIFRgGIEa B¢ gen tgc ate tac tac96 AlasGly Ser Gly
(BEQ ﬂ%\%éﬁ)y Glu Ala Glu Thr Arg Ala Cys lle Tyr Tyr
g%m éé{%"gcc aac t§§ gag ctg gag &d¢ acc aac cag
agc g(jc ctg gag cgcl4d4 Asn Ala Asn Trp Glu Leu Glu
E’é"‘ggﬁ%‘?ﬁ? - B Gin Ser &1¥ Leu Glu Arg2384045 tgc gaa
ggc gag cag gac aag cgg ctg cac tgc tac gcc tcc tgg
fﬁg’fﬁ%}gﬂﬂ? &YGlu Gly Gt Gin Asp Lys Arg Leu His
Cys Tyr Ala Ser Trp Page 2 A-1219-WO-PCT
ﬁ‘;"%%%&%lg @%lstlng as fﬁZd 505560 aac agc tct ggc acc
TAct atc q ctc g aag aag ggc tgc tgg cta gat240 Asn
(SEQ g\% hr lle GIu LeU Val Lys Lys Gly Cys Trp

vActRﬂB%Hgéﬁ‘%,657O7580 45 16.86

E28W (SEQ I3 NO:72)

As shown above in Tabie 2 above, the ICsg value of vActRIIB-IgG1Fc (E28W) for
biocking activin was 2.07 nM and the ICs, value of vActRIIR-1gG1Fc (E28Y) was 2.1 nM

compared to wild type. Furthermore, the E28W and E28Y vaniants of vActRIIB-IgGiFc were

stable and not aggregeated once purified.

The ICy value in a myostatin blocking cell based assay was determined for
additional variant polypeptides as well. These variants were the mature truncated
vAciRIIB polypeptides lacking the signal sequence and the first six amino acids of the N-

terminal. These sequences are shown in Table 3. Table 3 show the percent aggregation of
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gac ttc aac tgc tac gat agg cag gag tgt gtg gcc act

gag gag aac288 Asp Phe ASO Cys Tyr Asp Arg GIn
wao 20063 dZyS Val Ala Thr Glu Glu Asn 859095 ccewaggigens:

tac ttc tgc tgc tgt gaa ggc aac ttc tgc aac gag cgc336

Pro GIn Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe

the profery A SREH U AkGiLOO10R 3 QUG ALLCAI LA COMIRAR N 1t

can be sggrgtgggx x%cﬁpc%

e

vActRl&C%ﬂé%efmde%‘wglﬂé ué

%&Q%%EQQQ%Q‘L%

lusﬁr\m ar reXll%&r/em 0 tame, for lxXa
5 acc acc atc ccc tct

& 5% gatass th

B

turetrun

g
F‘ﬁ%m m?;rf?) SRR

Qad:Nr
4l

dwﬂ@fi?%@ﬁj‘wﬁhﬁhmbmﬁ’ma Gly Asp 130135140

caa ggc tcg ggg geg ctt fgg, ctg tgt ctg gaa ggce cca
gct cat gaa 480 GIn GIy Ser Gly Ala Leu Trp Leu Cys

ACRIBIEE
Variant « 2

4 N
Gy

I:GatE Gly Pro Afa HigG&io
11> 160 <212> PRY, <213
flet Thr Ala Pro Trp val Ala
Ser Leu Cys 151015 Ala

550155160
> HOMO sapié
Leu Ala Leu |
Gly Ser Gly A

)5 210>

euTrp
g Gly Gl

g RAD]

AC;, (o)
T
myosiatin
cell based
a8say

iU

hACRIZA |3

hlgG;Fc

AsS

(SEQ IDCH

NO: 89)
Le

GIy
65

Cy

Ph
10

Gl

Se
13

Wg W{—’@:TC S%?QST

N%SGL
W&%&?ﬁc Gl CHE

sETyERNasSEr Trp AR
Efﬁ?‘feg éz’lir_l‘:eu val Lys L

70 75 80 Asp Phe Asn Cys
s Val Ala Thr Glu Gllu ASO 858085
e cys cys Cys Glu Gly Asn
D105110 Phe Thr His Leu
1 Gly Pro Trp Ala S¢
r Gly Gly Pro Glu A
0135140 Gin Gly S

| NFGES

or 1151
aThr A
or Gly A

“%ﬁ;gﬂ

S@%@M<

VB G e Bak T
Wfﬁm

?ﬁ%ﬁ?&%
PHEOSES Y KA G
Al I
\ -Nel)
laleuTrplLe

U Cys

ABO Alg
Gly LeU
ys Arg

Leu As
GIn Glu
sovGIin Val T
Glu Arg
y Gly Pr
lle PrO
Asp

n Ser Se

y 1.1

yr

O

hActRI
Mgezp?f-e

(E28W)
(SEQ ID<2

A

NO:9D vat

NJ

i

Gl G I AT §

25BN

Didpres

DECEEDSVD
2

GGPEVTYEPPPTAP
D NO: 87)

HESsEElu

NSRQLD ]

}50;798 )l \r(xgr

HBiEaaaTe
e 3P

NSTFRVVSVLIVV
HQDWLNGKEYKC
KVSNEGLPAPIEE
TISKTKGQPREPQ
VYTLPPSREEMTK
NQVSLTCLVKGFY
PSDIAVEWESNGQ
PENNYKTTPPMLD
SDGSFFLYSKLTV
DRSRWQQGNVES
CSYMHEALHNHY
TQKSLSLSPGR
(SEQ ID NO: 80)

3"%210>
ens
<221>

0.9

hActRIIB-

ETRYCIY YNANWELERT
NQSGLERCEGEQDERLHC

GGGGS
VECPPC

APPVAGPSVFLFPP
KPKDTLMISRTPE

4%

i0
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atg acg gcg ccc tgg gtg gcc ctc gec cte cte tgg gga
tcg ctg tgc48 met Thr Ala Pro Trp val Ala Leu Ala Leu
wo 0kt rp Gly Ser Lou Cys 151015 gcc ggc tctegggsegionsite
0gg gag gct gag aca cgg gcn tgc atc tac tac96 Ala
Gly Ser Gly Arg Gly Glu Ala GIu Thr Arg Ala Cys lle

TG 1Y vmwm“““éfﬁﬁma‘cgt
aa Vﬂ% (,5(@@ nTrp G

EIRY

e L el

u
(seomle cAi&\FE* A@J!JJC g 354045
NO:9tgq GER G G4g cag dac aag @gﬁ@gg c tac gcg
tcctgg cge 192 Cys G KBinoAmpd ys Arg Leu
His Cys Tyr Ala Ser Ttp Arg § W%K C tct ggo
acc atc gag ctc gtg aag aag gmmﬁ% gat240
Ash Ser Ser Gly Thr lle Glu emddattmmy Gly Cy
Trp Leu Asp 65707580 gac tig =
cag gag tgt gtg gcc act gag gg Phe Asn
Cys Tyr Asp Arg Gin Glu Cys va fir G u Glu Asn

g gcnace

U7

859095 ccc cag gtg tac ttc tgc tgc tgt gaa ggc aac ttc
aac gag cgc336 Pro Gin val Tyr Phe s Cys
é‘ﬂ‘?éﬁf%% SR v gatel ilﬁfb%‘%% Yt ct
sequengediflg cca gag get ggg ggce ccg gaa gga cec tgg gec
tcc384 Phe Thr His Leu,lllD % G|U Ala Gly Gly Pro Glu
Gly Pro Trp Ala Ser 115 aﬁ 125 acc acc atc ccc tct

SEg Ugtgygy cctgaa gee act Q%Hﬁﬂﬂﬂkl gyagatd32-Thr
1 NGThr IIe Pro Ser GIV GIV Pro GIu Ala Thr Ala AIa AIa

| A' _ = B ala 0
GO U A Bt ugpw%u SinGlySer-Sly
Aladceusbrtepkpysilieu Glu Gly Pro Ala His Glu

142 EARmoR e aolamrprpen%n <212> PRT 213>
) vActRIBS EzsA 9K \

Le«aﬁﬂmﬂms&ew%@@yber [eu (,ys T510T5 Ala uy
SACERNARG R EY] :omwpiﬁmaﬂ(;lu Thr Arg Ala Cvs lle Tyr

:Emm\lmmpwm._.
%

2:_

T\ ASEABS E28Y ol
TR ARy B W ) ’
G |§bl$ﬁ51£3||zyeLeu Glu Arg 35%4’5 Cys %Iu Gly Glu Gin

12 AspRABA Faskanhdrin i TR R L Sl T AFpr Y polypeptide

13 | VACtRIIBS E28X and R40X,”

wherein X(28}is A,F,Q,V, LL M X, H, WorY
wherein X(40Yis A, G, Q, M, H, K or N
polynucleotide

i4 vACIRIIB5S E28X and R40X,

wherein X28) s A, F,Q, V. LL MK, H, Wor ¥
wherein X{(40)1s A, G, Q, M, H, K or N
polypeptide

15 vARIBS R40X whersin X is G, Q, M, H, K or N polynucleotide

16 vACIRIBS R40X wherein X is G, Q, M, H, K or N polypsptide
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505560 Asn Ser ser Gly Thr lle Glu Leu Val Lys Lys
Gly Cys Trp Leu Asp 65707580 Asp Phe Asn Cys Tyr
wo 200948psArg Gin Glu Cys val Ala Thr Glu Glu AsadPageeonsiio
A-1219-WO0-PCT Sequence Listing as filed 859095
Pro GIn Val Tyr Phe Cys Cys Cys Glu Gly Asn 'he
VR Sl SREORAAENE Thr HIS Teu PTo

wcm@@@m@m@mwm@ Trp Ala Ser
ik zatsn b iz _

=y~

20 _ | vAgL

17
18
18

4 0 g

21 Ak O RSy rhieldo ‘
22 AlaAhmnBTmmA.eu ﬁ}ga& eﬁlhﬂ Gly Pro Ala HIS Glu

23 14\%‘%@2&\&@0 Wﬂiﬁ@kﬂ 1> 480 212> DNA <213>
24, y .

25 Sl Y
26 <4wmmalgxaﬁw_gaecc tgg gtg gcc cic gcc ctc CIlC
27 tgy g‘é‘ﬁd@@gl'{gmg MeF ThivAla. M»d‘l'lfif{ﬂ/al%la Leu

ROJIALY quoll@F Trn-C 16 aee-aQe-tet

TACRIB EZ8% wﬁeremy)(“’ is A 'F‘f;}‘ \’“Y i ﬁﬁ’ﬁ“\hﬂor"&“%o ypegﬁde
29 009 &g e Ped Q@b@ag acCa ng 1gg 1gC alC tacC tacyo
|&tSHp S@ﬁ)@ly A ISR G hr Arg Trp Cys

wj’&f&j{ ?ﬁo&%éb % &H4c tgg gag ctg gag cgc

acceankagagd §O&.Clg gag cocl4d ASn Ata ASH TP
Glubbrein XGI8 AAgFTRAALR. Gil.Sel 81y Leu Glu Arg
3

%ﬁﬁ@b’%’ o ¥ B85 hac aag cgg ctg cac tge
31 tfl@@m@g"ﬁﬁﬁﬂ-ﬁé G)@Malﬂ tchI‘lziMykuHibéhsp LyS

4

30

S RoU Fatnal
ke e i
mm&reawzmgnaztxo x

33
36
37 ,_
38 i S

39 PR ITE , Emﬁﬁgowgl Glu-Cys-Vat-Ata Thr

40 Glwnesturer 852009migesteaq gtg tac titc tgc tgc tat
T g A R R Rl b9 | 1M K Y or W
polynucleotide

42 vACRIIB R64A, E28X wherein X is A F, Q, V,LL MK, H Yor W
polypeptide

43 vACIRITB R64A, E28X and R40X,

wherein X(28) s A, F, Q. V,LL MK, H, Wor Y

wherein X(40) s A, G, Q. M, H, Kar N

polynuclectide

44 vACIRIIB R644A, EZ8X and R40X,

wherein X(Z8) s A, F,Q, V,LL MK, H, WorY

wherein X(40) is A, G, Q, M, H,Kor N

polypepiide

45 vACtRIIB R64A, R40X wherein X is G, Q, M, H, K or N polynuclestide
46 vACIRIIB R64A, R40X wherein X is G, Q, M, H, K or N polypeptide
47 Seguence Accession NP 001097 (Wild type ActRIIB) polypeptide

48 Seguence Accession NIM 002192 (Activin A} polypeptide

49 Sequence Accession AABB6694 (Myostatind polypeptide

@ N
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Pro Gin val Tyr Phe Cys Cys Cys Glu Gly Asn Phe

Cys Asn Glu Arg 100105110 ttc act cat ttg cca gag

wo 20049041600 ggC ccg gaa gga ccc tgg gcc tcc384 shevkhsnosiie
His teu Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala

Ser 115120125 acc acc atc ccc tct ggt ggg cct gaa

4.0.0.."T.

50 Y &b&k&éﬁh&zﬁbﬂswm&oi pddé' tePro-Ser

51 ORatRyE e Glihddac hinbdla: AloadanlinbeAGp ynuclectide

32 1%¢WZW&&@W%WM@X }%mrwwrrmae vahpwmlmaa
[ i YA: ! 4
<2):mm1c83ert@ql> 160 <212> PRT <21’%> Hnmo

56 LyAeiRITH RG644) FARY) ond RAGK, wherein X = an mw,acmca#bmmnde

57 ,&Et‘it‘[iﬁwi’_éffi’a?p‘énﬁé,‘ﬁo ucle:m&e““"”“" ""“'"9 o=

55 AN Folh B b F Q6 EED VarAtaTeu Atateu Leu

59 Trm GL@@M@l@l@i@ﬁﬁy@b}e@a Gly Arg GIv

60 Gl H '3

61 | VAGLH ' '

62 H'%"}RIB'Igleﬁﬂd%jﬁwmwm&uwél@ééh&e'” Ser-Gly

63 LewdiuBAFg 1 35HB45r0S ﬁlur@&wﬁ&uo&m Asp Lvs

64 r%ﬁf&@ﬂﬁ@%&ﬁgr{w&’ pFTE-p

65 Y .

66 2 - 2

67 /-\S&dﬁtﬂﬁﬂli@lﬁﬂn@kﬁpﬂa@@d’éﬁu&:ys Tyr Asp Arg GIn

68 GIACRIPGAN R TiprhlyegdtidAsn 859095 Pro Gln Val

69— yASEIBSIeG1Ec E28A (E104) Wc"’%ﬁ%&?@vﬁs&@ﬁ—w

70 TPVACRIIBS 0GR B2XA tETOA) nadrd p eptide

71 Al dRERE IR EXR® %@ %} ﬁa@i"’bﬁm@ﬁmmly Gly

72

Plror GHEG g P Fo EPEY M H B opad GbRedas FIRWThr lle
P LN L Al ¢

83

d‘?ﬁ(ﬁ% polithcledtide

84 1gG4 Fo polypeptide

85 Ig(54 Fe polynucleotide—degenerate

86 ActRIIB mature truncated wi polypeptide

87 vActRIIB (E4W) (E28W) mature truncated polvpeptide

83 vACIRIIB (E4Y) (E28Y) mature truncated polypeptide

89 ActRIIB-IgG2Fc mature truncated polypeptide

90 ActRIIB-Ig(G2 Fo mature truncated polvnucleotide degencrate
91 vACtRIB-IgG2Fc (E4W) E2BW mature truncated polypeptide
92 vACtRITB-TeG2Fc (E4W) E28W mature fruncated polynucleotide
93 vACIRIIB-IgG2Fc (E4Y) E28Y mature ouncated polypeptide
94 VACIRIIB-IoG2Fc (E4Y) E28Y mature truncated polynucleotide
95 vActREB-IgG2 Fe (E4A) E28A mature truncated polypeptide
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gcc ggc tct ggg cgt ggg gag gct gag aca cgg tac tge
atc tac tac96 Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr
wo egichyr Cys lle Tyr Tyr 202530 aac gcc aac g ga@sosiio
ctg gag cgc acc aac cag agc ggc ctg gag cgcl44d Asn
Ala Asn Trp Glu Leu Glu Arg Thr Asn GIn Ser Gly

D AN ALk

96 LJ%M%Z%‘W@S E%%&Q%&@&’pb%&&hcﬁ enerate

97 cgg&eﬁzgreaegtmtamgy:ﬁzm{ggrsgm%’, EXIZS\GLLL M{, H, W

Cl

98 _LE I A tRi

[1s) DJﬂ %GQB& acc au, gag bl.b glg aag GGU

ggc tgc tgg cta gatZ40 Asn Ser Ser Gly Thr e Glu
Leu Val Lys Lys Gly Cys Trp Leu Asp 65707580 gac

ftc aac tgc taclg@,tug\grga tg;{ ggﬂagcc act gag
gﬁgf%%‘(ﬁ%%\g ﬁ%x%mat ls?ude‘é:r&zg’%me\é out P {}g i ure cated

5'cee La
vAcLRl%yISG\é%[IgE gpa avpejéudcééc%&c th a Caccgr i gog—égnﬁcdures
described V%I Tyr Phe Cys Cys Cys Glu Gly Asn Phe cys
At SakdlAwguhe QiR d Otdtacaetaat ttg cca gag gct
@@glg@ﬁ sﬁ&@@?«@%@%@&@ﬁ&tﬁﬁ&%Pmcﬁm iS00
show s,gﬁhhﬁng)e@atea\geu@AyA@umH@hm%P&%Mﬂ%@%mﬂg

syndrorgimg\g)sla%émated with the sponéneouslig rmat il Segclflx%pgv%q
Listing as fJIed Thr Th

le
1cst1culﬁl rag x '&Tg‘ '&Pga z1s.1§ cia\.i O%’gg %él; g8817 21 { 994}
C‘P‘”m 8§ Jeg e g iy i& K 3*8089“613&285 Yt Tc‘{%&*’@aa480
LG e et e
(CSTBIALR Y418 CHI 4B T50155380 kpr@erniasn e testsfdhe vACRIB-
I5G2 FeREPHIPRIP 821 B> (Muomdcs e s E40Qe1iepiebishicble
receptoAtt28 Wy on by valghland edchlBakeasle@inil ety ek kdout
mice. AWML Ak GNSEE Gl ALY L. é\lao@baz}l;ﬂ@ was
perfomé‘ggA-[y(vg&§ ol} ﬁTHe I)X{e %9%171 aQ(n gu'ta\la A%aad los om gan 25%

lu Ar r Asn Lea Glu Ar

of body wel éhg 8|a|1§eénatc cr& d- tgpi\h}/te aie nlm 9 e.I_S o} '&Ie
k”°°k°‘§. “Twer%gr“’e%b%‘%ﬁ“ﬂ SRS @é&ﬁ?l&’f WIW fé é‘ﬁﬁk@e‘ﬁ’“e >
1m°°‘<°‘<751*w§ft§>§°é‘rv@§}§ S PleC AL 85 P 5T 8BS Agpcle) on
day 0. pyiebeadkipe STy PASH RS G NS Bi@ys v almitii T single
subcuta@hys Gles s 3HBBIERY O Cinmved ey RizbetySIE YSiE yend
day 14.Glunésiyd ARy PH eliGly snibsmefsiurAingd 10O HEb AR R e weights
and calohisdilis k0o i1 M ackdys Gl e Gl ElaPeidi e
avsrag@%@ysﬁ%ht of the vehicle-treated knockout mice dropped by approximately 1.1 g
from 22.5 gonday Oto 214 gonday 14. In contrast, the average body weight of the

E28W-treated knockout mice showed a dramatic gain by 11 g from 22.1 g onday G to 33.1
gon day 14. Terminal necropsy analysis revealed that the E28W polypeptide virtually
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115120125 Thr Thr lle Pro Ser Gly Gly Pro Glu Ala

Thr Ala Ala Ala Gly Asp 130135140 Gin Gly Ser Gly
wo 2009klaidzea Trp Lea Cys Lea Glu Gly Pro Ala Hisd®lszosm03119

145150155160 <210> 11 <211> 480 <212> DNA

<213> Homo sapiens <220> <221> variation <222>
double((&z )ean(&éc)asg 2&%& Tl nfasde %) lﬁgg%b%c:@@ §1ce,
shown @%%théja)rem%%@ %QSQ c;lgiln %&M@%&@%Mﬁmw was
approxlgai%l CEQ Eggcc :%?m 59% % ?e%/g tgcésve icie Ireated lmockout
mice, midg )gmate 12,1 C.gt{Cf veh 1cie-tre?f Lea é)é) gcil gagraceaacgg
A A AR S R a’?fgsﬁ B ARFE Bl Ala
appm@ﬂﬁlwﬁﬁ PEGPRepEECYS merTyPar 2?6%3{9%@&6%&%
knockoty eRg CIgrefiRetslyG Aot daeeitalg egieigg Oty gaig mice
These regitiliddofsscAlac A tivangss & ktie CeEWRHlyASoId far thesRaGit of
disease S¥s Cilyel g@A0Es WaMGoBOANAD 4@ Grg ARng G0 3016 a6HE 8ow.

daay Ty Ty TaC 19T tacgge, lLL t ci92 CysGiu
___.GJ;a_QLu_G.HKED I§EKrg LES sg“%] o Tyr g@“éﬁg%

Body WAlgt5055608.4-1219+WO-PCH Seqaence Listing-ass6 ™

o S B 0 9 2 e ] IS 37

g-ctagat240 Asn Ser Ser Gly Thr lle Glu Lel

Calf Mivigh agys Lys. @’rWCQQlTrp Lézasy 65@075530)@@@/{@024’#

wPos g3t tgeHtavgatragecag gag tgt gtg gcc act gag gag
P88 Kdp PheiasipCY SIsB NsphmiGin Glinsys
formatiMal Adecild kB ivGlunisn 85902hiece 6ay giydagsetitibin-o
KO mz&%&&aﬁ@@gﬁ%g gﬁd@@@ H%&g@uﬁ% Q@&S«Qgﬁﬁnﬁiﬁﬁkng 8-
week- o@hﬂily?tl‘ -Ey;{nE @@cg{t %d%!eg X’a—é? Mrgtl%aﬁc%&ne an%bés

subcutaneous in ectmpggf é%g} ? 11 ttC ggr%%% tt% §§i%hegf% ﬁg'mckout

C CC
mice, P REBIE BHPRI TR Gy %‘?c?’&ﬂff 6519 7T B SRt igpion o
an equa) ol PR GrEicke CmttditeR te PGt Ylgreetilappig el mice,
including sEtRtErEEs GgA utEBRTIroT Hereomips! Set@hgle injection
of vehiBlyTY @@k natah Threihta MemidavGhyaAtio<d 30kB5E40t0

necropsy to examine the rates of formation of visnally identifiable testicular and ovarian
tumors. It was observed that 10 of the 11 vehicle-treated knockout mice developed
identifiable tumors. Specifically, testicular and ovarian tumor formations were found in 5
out of the 3 males and 5 out of the 6 females examined, respectively. The sizes of these
tumors were found to be 2-3 fold larger than the corresponding normal testis or ovary in
wild-type control mice. This is shown in Figure 3. Only 10% (1 out of 11) of the E28W-
treated inhibin-a knockout mice showed visible tumor formation. Specifically, in females,
1 out of 6 of the E28W-treated knockout mice developed an identifiable ovarian fumeor,

whereas 5 out of the 6 of the untreated female knockouts had Little or no change in the size
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caa ggc tcg ggg gcg ctt tgg ctg tgt ctg gaa ggc cca
gct cat gaa480 Gin Gly Ser Gly Ala Leu Trp Leu Cys

wo 200dmeuéslu Gly Pro Ala His Glu 145150155160 =a&@2os/003119
12 <211> 160 <212> PRT <213> Homo sapiens
<220> <221> VARIANT <222> 28 <223> Xaa = Ala
or gos%rﬂﬁ@g%h@&%@gr%m}lu@e ggcﬂu@%@ BpM@i;ﬁQB 5 out of
5of thé‘éﬁ%\r@ﬁaﬁ& QeF&nIJlquth %9{9 \?151‘1‘»% Jl\l/ll’l% smE ﬁlﬁ £ of no
change % s%n:}/alo'g\la L o ljkeeqtel_eu Trg Glgn Leu ca: hsed
LIS ABRGR é"ly GitPATa v Arg
Wild-ge L0 e Tl“és‘i‘i‘??“‘l"syreﬁ‘ﬁ‘?%@?)t@&é’?y% i é"’ﬂ%ﬁ“i"‘r‘ﬁ“é?&ewﬂ"e "
reducings iy A*F@afm PASH TS YR e Bt AFYBE4GUSce,
suggesi@y s GGGy @leﬂmup@mgﬂmeiu delis:@ymafyr Ala
3@5%&“&53@%@@9 y&g&é %I’ mréll%%éx%éla%}ﬂed in
Y/ S
male an)El L\é rmlé/ QKﬁu I ﬁﬁ %ﬁ) ux&;lpuon\?jmi&?g b.]:ha knockout
mice 3L eSS A5 ﬁ’ﬁ?f’ﬁﬂﬁf‘\% Wﬁwﬁ‘g‘z&d@%wp@ mice
(n=10) G} &=eohseC 1) G Herstte imyfs R én BBl mrd Dhioskagkout mice
was sighl hrrifhindised dwifzro’ G hakAtaoGlyn@iyd PTa: Slup s hyefRhofood
intake i g BdERSendikbdROd RocFHiredht the iReDGRIyGbh«G i that in
the agePRiAIad Widigp d bihflan Rd R Gabs AR, 1304304 40 £2180.
weekiy@bﬁ M&@M%&WJ gptrlcﬁéé QM%L%@ UrﬁLY t}grﬁtﬁl@w

that the@ﬁ\@%aﬂn%§%é%’\%%;‘e§gc§\%qh &%ratlgé‘ gre%?a@n r%%m«x KO
DNA <213> HOMO sapiens <220> <221> varlatlon

" A-1219-WO-PCT Sequencesting as filed <222>
@Q}:ffe(gﬁ)hq PIE3Btpqatment on Qroy a2 Opineil fsle and female
inzibinsgit{agion @@ Bvelf] FB)ma(&20 kBRI N wi@ a0pid OF gys of age
were adeddibred @2 Sl dd 20 @kﬂ%@@)ﬁﬂ@l@?ﬁﬁ&—mamhed
inhibin-o KO mice received vehicle (PBS). 19 aged-matched wild-type male mice
received vehicle and were used as baseline control. The vehicle-treated knockont mice
started dying on day 15 of the study (around 65 days of age). By day 34 of the experiment
{around 84 days of age), 50 % of the vehicle-treated knockout mice had died, and by day
78 {around 128 days of age}, 100% of them had died. In contrast, none of the 25 knockout
mice treated with the E28W polypeptide, or of the 19 wild-type control mice treated with
vehicle, died before day 78 of the study (around 128 days of age). In the E28W-treated
knockout mice, T out of 25 died on day 78 of the study {around 128 days of age) and 24
out of 25 survived beyond day 100 (arcund 150 days of age). No vehicle-treated wild type
mice died during the 100-day study period. Similar survival results were obtained in
female inhibin-o KO mice. 22 of fernale inhibin-o KO mice of approximately 50 days of
age were treated with E28W (10 mg/kg/wk, 8C), while 23 female inhibin-a KO mice of

the same age were treated with PBS (vehicle). In the meantime, 17 of wild type female
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atg acg gcg ccc tgg gtg gcc ctc gec cte cte tgg gga

tcg ctg tgc48 Met Thr Ala Pro Trp val Ala Leu Ala Leu
wo wokeusfrp Gly Ser Leu Cys 151015 gcc ggc tctrgggsagionsize

ggg gag gct gag aca cgg nnn tgc atc tac tac 96 Ala

Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg Xaa Cys lle
control I¥de bk 2022 30h 3860 CEHe AGilEG-8a8 G101 088 RNACGegan
dying &%&Q@Qf@@&u &LQ&Q@&;&Q% 4&%@;@4%&%@%&8&
{mom}lég d:ﬁ/s o?g t}ro'?‘t e Ve IQC eat }ymlile%nocgcout mge had d;ed and

354 aa gg ”g% %% c.aag cgg %\hcac C i
by day Fé of tlg: éstflcé (F (1 ig Pa co;Er)z;.s only
s i S T e e L
P0% e hpierate Hee yay tit oty Adgtay gge tit et N
vehicleggiRd BilA smeSer Sard@iye Tl PalGindveerivallhysidy ge data
demond@di¢ Gy SelIB W eulyippibb#058Hgae Herantdye taknging the
survivaRhRQ 429088 g9 @ each 9RY. 1AGIRRECHS: A3

sm1VaPJagﬁépb9y§eL¥Eem&£g ﬁ&@kﬁ! l[!ug;){?p}é%lié%lﬁ I;I-qu'c 4,
GIu GIu Asn 859095 ccc cag gtg tac ttc tgc tgc tgt

il HE '. ...2...5.&..:..1"1".‘.5
vvvvv Visiw O

Treatmgpd

ro Gin val Tyr
Pﬁ@l@@@@y@%@w GHUAAsHPPreciDipe AsrpiGhiARy
studyink @O3Q BB (EBECHL kY Camegip Lo g g YGCiony et al.,
Cancer@aagg 84CRestig s geminC 384 Rhe B viHis halid 60 tadWweight
change sS4 B30l SRR fQdEi R Altuastvldnald 2Rd 2810n-26
(C26) AEHAGE A& GROIGLIOL 998G i%@o%%@%ﬂcﬁ&%ﬁ@hce

at0.5 xqg%g@&??i‘gb pr'l'};gl&rugr P r?an$?£n@¥ %J% !Q on J% 0. %egmmug
Ala la Ala Gly AS £ mlce wergjjtr at?d g'gq

ctt tgg Telg gg c ccaqgc
""‘fﬂ?’f S e T e
twenty KiZp FH%"' &3] ﬁ&%‘i‘@é‘f%‘l%f)("@ﬁio“;‘ Hepang ge i%ﬁe and weight
matched goppsl PER Ferp F3icdyihric SiglsiFRS) @R p Body 2iEht and food
intake W RYAINTed DR RBvaR? Tbe Naer-teobitg :OR Rivan@dRied twice
daily fGHIMOR Vah@RHe<wRhatdRvaiaR hysOR s
electrofidRRatipe) £UR VInth 220 Boshn b2 3L PE IO eGURRER values
were al_l-téﬁldngl@%ig@gi 6%%&3}{6&81' M&oﬁ%‘%&lﬁgaﬁ&z%@ K& in

Figure 5' @L@v@l@ a@JytLQB %ﬂn@ﬁn%‘ﬁ@ﬁ) é\/@@é %thmloped

severe caa‘xexxa 40 o>st eir c(? y-l\;fhlr (gaxga@gza )I:pEy

Bl‘ TMor Il“ﬂi‘.) a.nt&t

tred ent [ fec?‘vely
m_ttlgattlﬂ tHc Eody we:Bn%st in t%g tur?:gr begnng mice, The average body weight of the
tumor-bearing mice treated with E28W was significantly higher than that of the tumor-
bearing mice treated with vehicle (p<0.001, from day 7 to day 33 after umor-inoculation.
Unpaired T test, Graph pad Sofiware Inc. San Diego CA).
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151015 Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg
xaa Cys lle Tyr Tyr 202530 Asn Ala Asn Trp Glu Leu

wo wodBdekaa Thr Asn GIn Ser Gly Leu Glu Arg 35404&00s003119
Cys Glu Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala
Ser Trp Arg 505560 Asn Ser Ser Gly Thr lle Glu Leu

YRl de Vs Gy SrddRide SR 226 O A RS ated and
vehicle trpd?e QX?%J}Q @%Qhé[‘&t@ép[ ﬁ&l{loc&)@c o@'ﬂé’tﬂ% growth.
Tsrmmqnecr y zm ys uweﬁ_)thlztrge %ler:]aveaile T¥£r(|:3apsema(; Sdc Xl?musc]e

Eys G e Glu Arg 100105110

g e GRVGLAT e G LA T By R e
ORI A S A U A A
musclep dgeEecRiAPT R Kl ar Al alGRFAS iSO PIm B oG fown in
Figure & [{hSahiBl{eAld hiebeErpdyiesaCys: dev i Glest@lyePnopiAdation.
At day BigoSindAb D065 16D wRib0>xdbd <2k hmd@Basiz bz died;
nowevedN Aus2 A3 b0 S B RISRS: 7 iTAR W VakiatiQRviving,
Thus, tﬁ%g@@ t(ga%l%@xt k@-ﬁggl ﬁé‘?ﬂ%lﬁn@ati@n Bf Q8 ;58{%% 26 tumor-
bcanng I’[%l%:l(p &J% én?%g‘a?c@sl} &ﬁgg‘l %Q%qus (ﬁ%'ge&%gw%g got only

ctc cc, ctc tc t 1gc.48
s S R e

°fthecSz ‘E“é’fj E?ysgf%"f()lS gce gge tct ggg cgt ggg gag get

G lioh gugagitadigtc tac tac96 Ala Gly Ser Gly

Arg GIy GIu Ala Glu Thr Arg Glu cys lle Tyr Tyr

L7 R LG 1RV (o (3] U e - (RO RO - L R 1414 = V= (0= 15
vaciRIghleEige BI§0AELGAIA 4 1 Aarmadde oy T Ay Sltiriee @b
suspengion ardb A Bs@ite BerGlye kepreGlusiArg 351345 tge Cabz!l
(Carlsof §E B0 EAGJ@0r&aGICGeh CECRCRGE R OTentmige). 277:
R601-F@0d 9D K ySifalit SalyaGhb S AR hiyS AL B lhSstudy. A
total of%ﬁl;EWBA@véé QTJ 9.:@&@05;@@5@90@9‘% aﬁ&it&%g%cﬁﬁgeiine
conm;a¥9u;9 Qr%% Qt%agh %90%%599 tﬂ%dﬁt% %stezn‘s‘a%nAg}%ﬂp (20

T r.lle Gl aVal L yS, Lys G
mHeE) Ercated Kl Oa? OI-P é}éﬂlﬁ’ éug at‘zgs;[og Cm%g:C Bro a% (a() HXce&trthed with
eI &5%9% LSRGy B ASE SRR RSB U

VACIRIS JEGR e ,Qfgetgﬂ G YL YarRradrel s

respectizglyy %gggggof the initiation of hindlimb suspension. Body weight changes
were measured longitudinally 2-3 times per week. 5 mice from each group were sacrificed
at the following 4 different time points: day 1, day 3, day 7 and day 14, Calf muscle

weights were determined via necropsy.

As shown in the Table below, hindlimb suspension led fo a significant loss in body
weight up to 10%. Treatment of the hindlimb suspended mice with vACtRITB-Ig(G2 Fe
E28W led to a significant body weight gain to a level higher than either the vehicle treated
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A-1219-WO0-PCT Sequence Listing as filed Pro GIn
Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn
wo modadbkédrg 100105110 ttc act cat ttg cca gag gatcg@epeosmoziio
ggc ccg gaa gga ccc tgg gec tcc384 Phe Thr His Lew
Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser

hzndhn‘x%%éggiggrgéo% ﬁ@&oé‘@%&%ﬁe&%&%&%&%}o@é &Qﬁzed by

ANOVQ elgé:& glgurg %%&4362!( LQ roc! %hg) g\%rzis e{) % %e; ht zain
ek g}%‘ AR %%A AP L1140

oft ”caa Y g gc tr?g‘fn é)gawgasgc cc/f’a

comparisey "8 e)? 2?8‘0“%? eg‘é?t VEERRCR GG A

gain in E’éW‘GhﬁP@ﬁ} tl@%wanlrﬂwa TPERYBE] SN0 Heopsy
results sh@wePti shel Gl o Rise pBescHiamBia yste brsly weighs.
TreatmetP (X0 saRRdied MARIANTRIRIZGA Be<RBBS K@t Glifigated
the mudDRoksi MR e QRS0 B doyim R ASRAO0 R A6 ctive in

the real¥i@l IMuAlRFIR RER MakMa kiew Ala Lew Low Trp
Gly Ser Lew Cys 151015 Ala Gly Ser Gly Arg Gly Glu

Group/#ald (bally |
weight @mﬂ%b

regygdalu Lys
51U | ew Glu Xad

e Ty (¥ 202580 fRIEata
Thr Asn Gin Ser Gly Lew

Non-H3~) PBR rg-3

’_/lf%li:/af"\lo f"|||

|\l ﬁ‘?l’{of"ln Acn | &8

/7\ ol

HS +V5ﬁ[c‘fe : J—r\.l—l{'j.i}cp.f \JIII l_\\)rl |__y0)2%|3
HS $EgﬁN3lgi|S Ugys. gy%/-\la Serir rp I-\fgo RAS]3 BT Ser
mg/ml Gly Thr llé Glu Lou Val Lys Lys Gly Cvs Trp Lew Asp

65 70 75 80 Asp Phe Asn Cys Tyr Asp Arg GIn Glu
Treatm@ysf Wa% Mlee Thr Glu Glu Asn 859095 Pro Gin val Tyr

Bﬁﬁegﬁz%@mcﬂ%s%% %c\é (%%%)Pargecog:syds ré% ‘? q)tha u o%rﬁor

e
A mice as

280 3 mEplfe a@V‘fD’Pdcﬁﬁl’ﬁr Rid ‘PWI&‘AF& VAR
well as 3579- 3500 TEA ERFSEENATRLRG 195 Pet e
longitudigahelaiges1hoP i ekRa PHEIG I FA 51501 BEREE! &t Owss
(PIXImgs~GR LN AR omP i) PMA XRtB ¥ dlomasapiente end of the
period, €2 20 222 2@@8:d, and the bone tissues harvested during terminal
necropsy and subjected to Faxitron X-ray and microCT (Faxitron X-ray Corporation and
GE Medical system) analysis. It was demonstrated to the E28W variant receptor (SEQ ID
NQO: 91} was effective at increasing body weight, specifically lean skeletal muscle mass,
and bone mass, while decreasing fat conient of the mice o the level seen in non-
ovariectomized mice. Specifically, over & 12 week period, lean muscle mass was
inereased from 20 g to 27.0 g for OVX mice treated with E28W, compared with 20 g to
27.5 g for sham operated mice treated with E28W, compared with almost no increase in
ean muscle mass for OVX plus vebicle or sham plus vehicle {gbout 19 grams for OVX
plus vehicle and about 20 g for wild type plus vehicle). In the same study, OVX mice
treated with E28W showed reduced fat mass from 8 g average per animal to about 4 g
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<222>(1).. .(402) <400> 17 atg acg gcg Met Thr Ala
1 gcc ggc tet Ala Gly Ser ccc tgg gtg gcc ctc gec ctc
wo 2000i@1tgg gga tcg ctg tgc48 Pro Trp Val Ala LewcAdazoosmosiie
Lew Lew Trp Gly Ser Lew Cys 51015 ggg cgt ggg
gag gct gag aca cgg gag tgc atc tac tac 96 Gly Arg
average@éyaﬁhdl,%lﬁiuﬂlg \hfh’%{&m&yﬁdl Lﬂlﬁlfé{{, Q-)Mﬁe?egd?&%g 12
week stE gﬁe’]'évklrﬁgggeﬂél tlflﬁ\qhgg&ugg %Q@T}g&gilgg&lo%4f§ %gss at
any timeg Mn_llg tHe(s%u}il AﬁggaA}Sbtczxaﬁ% rga(.:sg\zrgscntcgt%scgc Q%J)Y LA ;ce treated
with E Wc gac t%%ctgic a 4OG mXé i C
' %_ &R AT 520 B2 R TRY BT agfu
(Bone fﬂ%“'ff‘]g%“ﬁf&”tb? dadEysl 8@%’3?6“?’1?@'@%@”&%?% CIPAY™
determigeflyy Rttt ipeta g Ayt Cepgaaryic The
OVX nggedresnd yigEetE38u-Rh 8Mhirlkhig  E Rien Gl Al 8 Gly/om at
the end GlyieRtovéSitunMalvhiah FyumEdutine HdGAICT teo gegtied
vehicle @ERQEMRGEC BECAGZREGEALD WAk AlacRievdhbdld@e same BMC
of 0.0d§@éﬂ;@ﬁ o 13&1?%&?%&’@53@%3@5 Iﬁ‘ﬂm,@c mice showed
an mcresc@e%%%%ggoat% 59@ M &@zt%& Qn\é%ééﬁd tnqye 12 week

study. )léﬁcse stuélms %emo ratc: lye € ectwencss 0¥%1 Q’l i%ﬁﬁl Xs §o?gntia}
Glu Ala Glu Thr Ar% Glu Cys Ii{p

treatme%%?gtyA FRIERSATR I BES Glu Arg Thr Asn
"Gin Ser Gly Leu Glu Arg 354045

The present invention is not fo be limited in scope by the specific embodiments
described herein, which are intended as single illustrations of individual aspects of the
invention, and functionally equivalent methods and components are within the scope of
the inveation. Indeed, various modifications of the imnvention, in addition to those shown
and described herein will become apparent o those skilled in the art from the foregoing
description and accompanying drawings. Such modifications are intended to fall within

the scope of the appended claims.
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Cys Glu Gly Glu Gin Asp Lys Arg Leu His Cys Tyr Ala
Ser Trp Arg 505560 Asn Ser Ser Gly Thr lle Glu Leu
val Lys Lys cly cys Trp Leu Asp-65 70 75 80 Asp Phe
Asn Cys Tyr Asp Arg Gin Glu Cys Val Ala Thr Glu
Glu Asn 859095 Pro Gin Val Tyr Phe Cys Cys Cys

Glu Gly Asn Phe Cys %Enlﬁgu Arg 100105110 Phe
Thr His Leu Pro Glu Alaé y Gly Pro Glu Val Thr Tyr

Glu Pro 115120125 Pro Pro Thr Ala Pro Thr 130
Weap pghlipg 211> 402 <212> DNA <213> Homo
I sapierisok22 fetsi? 2prihiiatianm 222 86 2287 Bifpeptide
(vACRITE) Wherbir0R @ FoRR006 R 2GRS T AAos &ns&é%?éﬁ
R bRhS Rty hagiuenae LIsng.as IEE < o0nde
excent for L qtgcg?%g ceC tgﬁgﬂ% 9] gcc ctt gcccte ¢ cmtggogfé) L
o O R B T R THP R & Borlior i\ rdp Al cstoalaron s
selectsd frpm gy ppr efig-SeR Lol BPb ¥HHOA Brgdtigys tet ggg cgt
(t)ggd geagigdegagiacalnggigendgndate: BRHacHEMaids 19
through i?by f@ﬂgﬁﬁé&f@ &é@&&a@l@g@&ﬂbm:&ﬁ%&x & ltlgsition 28,
wherei Y:202530.ap€ ac acc
fo:;_em thai% c}é{rs age\i3 ﬁ:)égc ctg%egggaglaecotl%f%t%\ th%agiAs g%%p%ﬁﬁd ¥
* Leu Glu Arg Thr Asn Gin Ser Gly Leu Glu Arg 354045

| © gyeebeertide Bayiag therp yerptidngovrycerg: bat lyentac gics 23
through 134xf $§g EYHCOR.CysiBlu Glye® tiniSinchispbkyts:A & b&Mion 2,
wherein thd-HihskitySor 1sAdaed Gbm eRyAHE ASPRY RACI AR KCHIGHa v
for E; ace ate gag ctc gtg aag aag ggc tgc tgg cta gat240

hr lle Glu Leu Val Lys Lys Gly Cys

Asn Ser Ser Gly T -YS Lly L
i 6“’2%“@%6?%‘%”%‘%%Sﬁ%lﬁ‘ﬁ%sfég?ﬁé“ﬂr‘ﬁdﬂ 525
U8 DRt Pots Greral seigelagisned s aisgmposiion 28,
wherein thepafiEen IS Aeladips! feg Girp@lef £y Wal, Ala MK GIOW and Y
for E; Glu Asn 859095 ccc cag gtg tac ttc tgc tgc tgt gaa
() GO RPEMEIEE 236 H98CEEAARI0 GinALTYLPhe
wherein ﬂic%!?stﬁgt?o%&spo(;s{%ilm%x i'sa‘ sse eclgeg%ocny a%y esng o 1!5[[: 1'30,\[? V,LL MK,
+00105110 L o Coo
H, W and Y for E, and wherein the polypeptide is capable of binding myostatin, activin
A, or GDF-11.

2. An isolated protein comprising 2 variant activin IIB receptor polypeptide
(vActRIIB) wherein said polypeptide is selected from the group consisting oft

{8} a polypeptide having the polypeptide sequence set forth in SEQIDNOG: 2,
except for a single amino acid substitution at position 28, wherein the substitution is
. selected from any one of A, F, Q, V,, L, M K, H, Wand Y for E;
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ttc act cat ttg cca gag gct ggg ggc ccg gaa gtc acg tac
gag cca384 Phe Thr His Leu Pro Glu Ala Gly Gly Pro
Glu val Thr Tyr Glu Pro 115120125 ccc ccg aca gee
ccc ace402 Pro Pro Thr Ala Pro Thr 130 <210> 20
<211> 134 <212> PRT <213> Homo sapiens <400>

oREAATBIBARLE S LTR, o
| r S y Sel / IL
e R A3 R gt o ke pon 2
whercin A @SSR PHETEIOMRRY TREXS Girf Seb &KL BUY and ¥
forE;  Glu Arg 354045 Cys Glu Gly Glu Gin Asp Lys Arg

(0} Logiaypipridaaning thd oS pipldPseignoeb RS inms bRl b3
through isgéy %b&g @ngfgé éx@éﬁz\f&kls%éééﬁ;ﬁ%:éfciw&%{ﬁé&?ﬁa‘é § Pon 28,

: . sp Phe Asn
wherin e R Y R oo P o Type ¥
frE;  phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

(@) rootyeBtiddPhe tRroklisrtidy v ket AduhGlyGly Fig25
through iﬁ&ﬂSHQMNDT%(Eﬁﬂ Rra slodheladfihk: nfg’@ﬁm&f&l‘pﬁ&ﬂmn 28,

wherein thé ¥@stiich 3QeiBnd2AQWPRGAASEQIONCR WSENG 3Pana v

forg;  fled <210> 21 <211> 402 <212> DNA <213> Homo

" _sapiens <220> <221> variation <222> 84 <223>n =

©) 3 PevRergfiepaing L ies £9% iispintin areonos @pbresh 65

wherein thypubsgitugon agiogjtien 29)is sepead i ODRY 0ROFA(F) Q. (W02), M, K,

H, W and Y<#08) 22 HitgabgrgBgepie: i9a@gtte gChindie 80 aienCiGivin

A, or GDE1QQ gga tcg ctg tgc48 Met Thr Ala Pro Trp Val Ala Leu
Ala Leu Leu Trp Gly Ser Leu Cys 151015

3. An isolated protein comprising a variant activin [IB receptor polypeptide
(vActRIIB) wherein said polypeptide is selected from the group consisting of:

(&) a polypeptide having the polypeptide sequence set forth in SEQ ID NO: 2, or
SEQ ID NO: 18, except for a single amino acid substitution at position 28, wherein the
substitution is selected from one of A, F, Q, V, LL, M, K, H, Wand Y for E, and & single
amino acid substitution at position 40, wherein the substitution is selected from A, G, Q,
MHEKand NforR; .

(b) a polypeptide having the polypeptide sequence set forth in amino acids 19
through 160 of SEQ} ID NO: 2, or 19 through 134 of SEQ ID NO: 18, except for a single
amino acid substitution af position 28, wherein the substitﬁtion is selected from one of A,
F,Q,V,LL MK, H Wand Y for E, and a single amino acid substitution at position 40,
wherein the substitution is selected from A, G, Q, M, H, K and N for k;

(c) a polypeptide having the polypeptide sequence set forth in amino acids 23
through 160 of SEQ [ NO: 2, or 23 through 134 of SEQ ID NO: 18, except for 2 single
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gcc ggc tct ggg cgt ggg gag gct gag aca cgg gen tge
atc tac tac 96 Ala Gly Ser Gly Arg Gly Glu Ala Glu
Thr Arg Ala Cys lle Tyr Tyr 202530 aac gcc aac tgg
gag ctg gag gcn acc aac cag agc ggc ctg gag cgc
144 Asn Ala Asn Trp Glu Leu Glu Ala Thr Asn GIn
amino aci : 40435 t ¢ gaa.ggc gag cag gac
e ;%%?ﬁ@%ﬁ%ﬁi@ R R R e o,
Y T Gly Gl hoRSp 1255 KK EBE sy qbsitaiae msgion 40,
wherein 4 B 815B 6 st dforet ggabt Bl gagideRytg aag
([Deraglggwity bage dlergatd @ senmar SesBly shitoliids 25
through lﬁwabm?%gg@mamwwﬁp xé%lc%%gf%?a single
amino acidd@ - €
e o il e
* B0 CysVal Rl Phi B PERFARTSseE sebriseiens) rysision 40,
wherein the ORISR geltgedBargy SeRdiEEomat fgy cgc336
) Py BRRNEITE RieCPS: GsiGys £l diely (A s q),
wherein me%w@w@mmmft%w &étoﬁ{ﬂé %96%% LMK,
W and 9&5 8 ac gag.cca e Thr
H 96 JUESE093 GIGASS: S go\?aie%b@mémngh

. .His leuPro Glu A ly Gly Pro Glu Ve rIyr
enin iR IR LT St bpbtiincemsa o 0. 0
M, 5, K and f for R, m5vieirin S0 Reypepsides eqpatisof Bijdiog 1@psiR T
activin A, ez @981 IHomo sapiens <400> 22 Met Thr Ala Pro Trp

‘Val Ala Leu Ala Lou Lou Trp Gly Ser Leu Cys 151015
4. Aladehs S8 MALE:G : hr Arg Ala C
vActRIB G LY ﬁéﬁ{ép 25’??’?‘3%?‘% %@@%&gﬁ@ﬁ? éiﬁe&%ge
Thr Asn GIn Ser Gl Led Il ATG BEYRpising of ,
(&) Y BrBR ps e e SRleRTalife 1RerRy A £ Mt OUDABO: 2, or
SEQID NCQelfs cetiptr 2 Englinimapid spbsigdnetpbiis s Wherohlthe
substitution Saeldrm Aog B055604A8/KSef B¢ Kly Thr lle Glu Leu
(®) Aol baptie e AR YStyhEREEN AR08 07D SUASE: 10
throu P (s T rq.Gl Val Ala Thr
e s LA SO T T
&;\ys“&%i’& ERRSA Brides hesbesivting i 1budsamae. G, Q.
M,H KandNforR;,
(¢) a polypeptide having the polypeptide sequence set forth in amino acids 23
through 160 of SEQ ID NO: 2, or 23 through 134 for SEQ ID NO: 18, except for a single
amino acid substitution at position 40, wherein the substitution is selected from A, G, Q,

M, H KandNforR;
{d) 2 polypeptide having the polypeptide éequencs set forth in amino acids 25
through 160 of SEQ ID NG: 2, or 25 through 134 for SEQ ID NO: 18, except for a single
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Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr
Tyr Glu Pro 115120125 Pro Pro Thr Ala Pro Thr 130
<210> 23 <211> 402 <212> DNA <213> HOMO
sapiens <220> <221> CDS <222> (1)...(402) <400>
23 atg acg gcg ccc tgg gtg gcce ctec gec cte ctec tgg gga
amino acilGOLEH la.Pro Trp.Val Ala Leu Ala '
LA R R B gy
cgt ggg gag gct gag aca cgg tgg tgc atc tac tac96 Ala
@G’ﬁlﬁ%ﬁp@ﬁﬁﬂ%@@l&?@ RPA ldewit & hwyAng oF (p Gysdiad),
wherein thE i PO RGO RRCIJC e RaRI HETa T AIOMIAY UL ACE: R,
and whereliab: gAgPAGRIIG T BRGLAGIAA AT AlR:ARNT RS
Leu Glu Arg Thr Asn GIn Ser Gly Leu Glu Arg 354045
tgc.gaa ggc.gag.cag gac aag cgg ctg cac tgc tac gcc
, 5_’ tcc ttg]gsgl%%%eﬁ%ﬂge&fs BITERS i 4. 7éosg heu
substitutiop frateeaition Pt e lsppdTrpmMrgYS 9580 ac agc tet ggo
acc atc gag ctc gtg aag aag ggc tgc tgg cta gat 240
6. ASIiB @B (eokid FialecfurlBihY Bhlois Y S GlY, GYs
polypepiad Ak ELeAROBLALHNGRG 1516 Aacide lac 0at agy
cag gag tgt gtg gcc act gag gag a R Sp Phe Asn
Cys Tyr A;é) Arg GIn Glu Cys Val Ala Thr Glu Glu
7 AshEESYE e st et cletesty o fgpitgtigim wyeptide
fias the sequgate tricttsd G ymcay o88BRY 01 Gy ey, RREIEYS, 14,
16,20, 22, By Q9s3Gha, Glys6se RNe2Cy5038, GlUd G and as.

100105110 ttc act cat ttg cca gag gct ggg ggc ccg
ca 384 Phe Thr His Leu Pro Glu

g Qa gs(.:o t% 298, ) wherei g
5 GBS P e pRAS Es e s
seecte frofgdhe erdun consising ALSEQ I NG 3026 AR Pt and
88. 130 <210> 24 <211> 134 <212> PRI<213> Homo
sapiens <400> 24 A-1219-WO-PCT
9. Semuesredisindasfiled MakThr é'éﬁﬂ&%&ﬁe‘ﬁl Ala. i
y

is fused to aliBH AR HeEWEEY LR, Gl Ser Leu Cys 151015
aSer C%Iy Arg G%/ %ﬁuyﬂfg\{lgfu Thr Arg Trp Cys lle Tyr

Tyr 202530

The isolaied protein of claim 9, wherein the heterologous polypeptide is a

human Fe domain.

- 1L The isolated protein of claim 10, wherein the protein further comprises a
linker,
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Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn GIn Ser

Gly Leu Glu Arg 354045 Cys Glu Gly Glu GIn Asp

Lys Arg Leu His Cys Tyr Ala Ser Trp Arg 505560 Asn

Ser Ser Gly Thr lle Glu Leu Val Lys Lys Gly Cys Trp

Leu Asp 65 70 75 80 Asp Phe Asn Cys Tyr Asp Arg
12G|nﬁ4%rg;y s Yahhla TM&:@J}UH@ B{b&ﬂhﬁ@%@%g £0<LRlBed

from the g\é?i'u I ngzl%_%%i gg%%?\ﬁ% ? 96 A7‘§ n]f E‘? Sgy&i %§ n)S and

hr Cits Leu Bro Glu Ala Gl ly
97. Gly Pro Glu val Thr Tyr Glu Pro 115120125 Pro Pro
Thr Ala Pro Thr 130 <210> 25 <211> 402 <212>
13DNAs 202m Home sapiens <2222 ire @GSna22prth in
se0 1 N&d)er(402) <400> 25 atg acg gcg ccc tgg gtg gec cte
gcc cte ctc tgg gga tcg ctg tgc 48 met Thr Ala Pro Trp
Val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys 151 flg

Hgcc YHE R GG CarEYY' %Iéé“&%fsmﬁ a“a'gcaﬁ‘”é"e Tt tge
protein of gf¢ $ATAREOB NGl SErdN Al @W‘f&“@ E y
acceptablddarideg Tyr Cys lle Tyr Tyr 202530 aac gcc aac tgg

gag ctg gag cgc acc aac cag agc ggc ctg gag cgc 144
SN AAﬁl %opéﬁag i;[:m gJHd"n%ile%ly A&gn{&ra'%&@n@ll@oﬁﬁremodm g
GI%/ eu Gl ulAr% 31'514045 tgc gaa ggc gag cag gac
the protein, of Sty AP AIE {JE BT §&c tec tgg cgel92 Cys Glu
Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp
16Arg BR5560:baciagsitinggeacthio dgagoeterigi aag
polynucled@@ S8c1ig6dgthEtrogat24RudsESer Ser Gly Thr lle
(a@i‘;&dﬂ%ﬂc}é&l&)@mﬁ@%&b{é sERddEHhARR Q%QZQ&QHU of

aqtc toC t a gtot C.aG 5
oo JESIC 206 9 0000 20 080008 55

>1.33, 59@%% %\ﬁgi Rt @ﬁf@ﬂ%‘?ﬁl@%@ cc cag gtg
<bﬁa€mb¢g¢e@g@ i g At dtbages dtcgagegesss fom
the groupRRéasiiy VFDYDRIoe 10y s. Gy LTys BleoGR Aste PRS0, 32, 34,

36, 38, 40C¥S A GIUsArg 10020140 Hicrackcat ttg, ccagag 97.
gct ggg ggc ccg gaa gtc acg tac gag cca384 Phe Thr
His Leu Pro Gln Ala Giy X Pro Glu val Thr Tyr %
| selected

id i

Vbro M08 e R R RS R B
from the PhpeARASPieR Phr 130 A-1219-WO-PCT Sequence

(ah istivignagsfilieeha@iObe 26 uehd oleti@d kP 1 RseRy Fonsisting of
SEQ ID ﬂ:k3ﬁﬁm,3@mﬁﬂ% 41, 59, 61, 63, 92, 94, and 96, or iis complement,
and

{b) a polynucieotide encoding a polypeptide having the sequence selected from
the group consisting of SEQ ID NO: 20, 24, 26, 28, 34, 38, 40, 42, 60, 62, 64, 87, 88, 91,
93, 93, and 97.
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<400> 26 Met Thr Ala Pro Trp Val Ala Leu Ala Leu"
Leu Trp Gly Ser Leu Cys 151015 Ala Gly Ser Gly Arg
Gly Glu Ala Glu Tim Arg Tyr Cys lle Tyr Tyr 202530
Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn GIn Ser
Gly Leu Glu Arg 354045 Cys Glu Gly Glu GIn Asp

Lys ﬁ!&oh%%ﬂdﬁ@% 1_é’(s.Tnyr Ala ser Trp Arg 505560 Asn

18:

of olaims ST SET Gl TimxﬁeS%cyluvleie"'euﬁr Var E?sglfkffg’@ SCpdsphgny ome
eu 70?§p 65 70 75 80 Asp Phe Asn Cys Tyr Asp Arg

GIn Glu Cys Val Ala Thr Glu Glu Asn 859095 Pro GIn
19V ah FypifthenCyst Gyl s G ey Aser Bhg Gys Asn -
Glu Arg 100105110 Phe Thr His Leu Pro Glu Ala Gly
26 Gl . r Glu Pro 115120125 Pro Pro
. mh‘jwé %ﬁ“ﬁ?éip‘f’%?{‘%%@fff%;“ﬁ%z“fig AT 1
PrsngSRIR28 P8 L8 SN AL eraerhy prpressing e papisition
<222> (82)...(84) <223>n =4, C, t, or g <220> <221>
21.CSoL22 fowih fof 4402} 400 27 AIRCE-GCH eGSR m 14

in the man(figr@e o1 GG PREHAE BIGABGO0RRE Fif-19 QﬁxﬁyM@EnTﬁﬁibiﬁon,
Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu

Cys. 151015 gce ggc tct ggg cgt ggg gag gct gag aca
P YIgger?rgtril%etércma a3 ﬁﬂ@%%ggége@?lﬁﬁ%ﬁf claim 14
in the manyiiu of APt PressiaysIkeF i gt ZORE3GaReEn

muscle masy op inpsasiggtiyaeriotd lgagrogt: anes aofe: ag.agc ggc ctg
gag cgcl44 Asn Ala Asn Trp Glu Leu Glu Arg Thr

= ASBEINSSREH UGl Gl A A4S l0e gaa oo 92,
14 in the mGQ ‘-"‘ec%a%icg%%gﬁﬂt gaglac fac 9ce 1ee 19g.coc e
TS GIUCly Gl G RTS8 A sttt srse or digerder
n & subject & esd of RFH BERBO aac agc tet gge acc atc gag cte
' . gtg aag aag ggc tgc tgg cta gat240 Asn Ser Ser Gly
24. Thirthessdficlat 292l i sysnlaysraieCissits Ridetdd A 3Rorder is
selected ﬁo@m@y&wﬁ;&a@%&gﬁ@%%%%%& 25 HaR e
pemnc; QESESMER BB ek R A R st B o
ailure, uremia, cachexia due to rheumatoid arthritis, age-related sarcopenia, organ
airophy, carpal mnnel syndrome, androgen deprivation, cachexia due to burns injury,
diabetic nephropathy, and muscle-wasting due to prolonged bed rest, spinal chord injury,
stroke, bone fracture, aging or exposure to micro-gravity.

25.  Use of the protein of any one of claims 1-13 or the compaosition of claim

14 in the manufacture of a medicament for treating a metabolic disorder in a subject in
need of such ireatment,
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ccc cag gtg tac ttc tgc tgc tgt gaa ggc aac ttc tgc aac
gag cgc336 Pro GIn Val Tyr Phe Cys Cys Cys Glu
Gly Asn Phe Cys Asn Glu Arg Page 17
A-1219-WO0-PCT Sequence Listirg as filed
100105110 ttc act cat ttg cca gag gct ggg ggc ccg

aa catac ca384 Phe Thr His Leu Pro Glu
O A s e

dinbetes, QeRity, Ve &d 5eAe: Pro Pro Thr Ala Pro Thr
130 <210> 28 <211> 134 <212> PRT <213> Homo

2sapiens@30ncmaPiny MOARWMNE 5222028 5ok @aim
14 n the ﬁaﬂ&%&bﬁe@&r@ﬁ@&é@é ORJE QRIGU OR met
cprescd QY BB O HIS S IR OF Tor <408 28 et Th

| FAFa eu

Ala Pro Trp Va {4 Leu Leu Trp Gly Ser Leu
Cys 151015 Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr
2 Arg By gaie Ty prpipDeEsesAsnaada. Asn Trp Glu
Leu Glu Arg Thr Asn Gin Ser Gly [Cu Glu Arg 354045
2CYSfale Gyl SRRATD S MRS IR s T
e

- 60 A Ser Gly Thr lle Gid [eu -
treating r§.§£lt-,r Mg%g%éé or mf(?goéi 1£§é&¥?bb};g 8 Geﬂléls?{ slij;ch a

Val Lys Lys Gly Cys |
rresiment, 3%535@? % f?{f?&i&‘ﬁ ‘ﬁ?ﬁ%ﬁ@ﬂ@y& S ap T pplypeptides
m the subjesh; Glu Asn 859095 Pro GIn Val Tyr Phe Cys Cys
Cys Glu Gly Asn Phe Cys Asn Glu Arg 100105110
Phe Thr His [Cu Pro Glu Ala Gly Gly Pro Glu Val Thr
Tyr Glu Pro 115120125 Pro Pro Thr Ala Pro Thr 130
<210> 29 <211> 402 <212> DNA <213> Homo
sapiens <220> <221> variation <222> (82)...(84)
<223>n=a,cC,t, or g <220> <221> variation <222>
(118)...(120)
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<110>

<120
<130>

<140
<141>

<150>
<151>

<3150
<151>

<160>
<170
<Z2310>
<Z211>
<212>
<213>
<220>
<221>
<222>

<400>

<223>n=a,cC,t, org<220><221> cos <222>
(2)...(402) <400> 29 atg acg gcg ccc tgg gtg gcce ctc
gcc cte ctc tgg gga tcg ctg tgc 48 met Thr Ala Pro Trp
Val Ala jeuxtilad@or Legudnp: GlySer feuriCys 151015
A-1219-WO-PCT S&4UehdETiing as filed Ala Gly
cun ootk &ly Arg Gly Glu Ala Glu Thr Arg Xaa Cys lle Tyr
:{“gg‘h hgTyﬁQ@Z@’BO aac gcc aac tgg gag ctg gag nnn acc aac
Kwak, :@aglx ag6-g@6ctg gag cgcld4d Asn Ala Asn Trp Glu Leu
¥

Zhou, X4

G Xaa Thr Asn Gin Ser Gly Leu Glu Arg 354045 tgc
VARIANTOAERYGE BfaGFEeR) (Yacr eRIGPEs NIy THCTHFBERIC gCC tcc
a-12194ggregcl92 Cys Glu Gly Glu Gin Asp Lys Arg Leu His
to be aGMgrEYr Ala Ser Trp Arg 505560 aac agc tct ggc acc
2008-0358¢ gag ctc gtg aag aag ggc tgc tgg cta gat 240 ASn
ggég?géﬁa&r Ser Gly Thr lle Glu Leu Val Lys Lys Gly Cys Trp
Leu Asp 65707580 gac ttc aac tgc tac gat agg cag
617062880 tgt gtg gec act gag gag aac288 Asp Phe Asn Cys
Tyr Asp Arg Gin Glu Cys Val Ala Thr Glu Glu Asn
859095 ccc cag gtg tac ttc tgc tgc tgt gaa ggc aac ttc
FasTSEQ RIS HAY ¥Yc3%¥6PRo Gin Val Tyr Phe Cys Cys

igo  CYs Glu Gly Asn Phe Cys Asn Glu Arg 100105110 ttc
pnva  act cat ttg cca gag gct ggg ggce ccg gaa gtc acg tac
Home =284 cca384 Phe Thr His Leu Pro Glu Ala Gly Gly Pro
s GluVal Thr Tyr Glu Pro 115120125 ccc ccg aca gcc
(1)... (¢80 acc402 Pro Pro Thr Ala Pro Thr 130 <210> 30

1 <211> 134 <212> PRT <213> Homo sapiens <220>

99

net The Ala rreats WIS 27226 2P kA8 A QR Phe

1

Ala Gl

Ala

Asn Ala Asnh

OR Gin OR Val OR llei®R Leu OR Met GR Lys OR

¢ tct ghisc@RycbysQRA s 220208 224 X }ARIANT 522256
Y Ser S49 A KU AT O 619 OR B GRKIPOR His

u Bif15

aac gcc aac t%Rg%y B¢ gaA%Qc<;f'cQ0a>ac3 Qag/lgtcThrcAclg F;%O -EI‘@ VE_iL'M
. §§er8§g éﬁyﬁ;ﬂ

:
51 a&leuchla elggLeu'ﬁsp Gly

tgc gaa g%c gag cag gac aag cgg ctyg cac tgc tac gcc tce tgg cgc 192
b

Cys Glu
50 55 60

Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg

aac age tet gge acc atc gag ctc gtg aag aag g?c tgc tgg cta gat 240
Gly

Asn Ser Ser Gly Thr Ile Glu teu val Lys Lys

65

Cys Trp Leu Asp
70 75 80

gac ti¢ aac tgc tac gat agg cag gag tgt gty goc act gag gag aac 288
Asp Phe Asn Cys ng Asp Arg GTn Glu Cys val Ala Thr G1u Glu Asn

CCC Cag gty tac ttec tgc tge tgt gaa g

80 95

C aac ttc tyc aac gag cgce 336

Pro Gln val igg Phe Cys Cys Cys Glu G?y Asn Phe Cys Asn Glu Arg

TTLC act cat ttg cca gag got goy

105 110

CCY gaa gga CoC tgg gcc tce 384

: ggc
Phe Thr His Leu Pro Giu Ala Gly G%y Prc Glu Gly Pro Trp Ala Ser

115 120 125
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Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr Arg xaa Cys
lle Tyr Tyr 202530 Asn Ala Asn Trp Glu Leu Glu xaa
Thr Asn Gin Ser Gly Leu Glu Arg 354045 Cys Glu Gly
Glu Gin Jeeupidis|@ ﬁEyaﬂfmScEr Trp Arg
ace ace =T EhsbBE°A ﬁ@% &y i %%%ﬁu USRS 18
The Th Tle Pegp eyl yrq@g&mgb 88 7br7fg@msﬂaqaﬁ@ Ash Cys
caz e t Gln Glu C S \éal Ala Thr Glucac_taluag\sn 480
cre 55 1 LG bV T e Bt B
145 Asn PHe’Cys Asn Glu Arg}5f00105110 Phe ﬂﬁ? Hls
Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro
<210> 2 115120125 Pro Pro Thr Ala Pro Thr Page 19
92 10 A-1219-WO-PCT Sequence Listing as filed 130
<213> Homo sagPRp> 31 <211> 402 <212> DNA <213> Homo
<400>h2 : sap|ens 1<2§O> %1> variation <222> (118)...(120)
et Thr Ala PEOIRAIAT & orgig oot LhATY DS
Ala 6Ty ser $n)ATpabR) ST b el a?’ﬂ@" 468 Glgeeckifo gt ste cte
asn Ala Asn TeEbte etcstgg gantegsetg yeds ghet Theladro Trp
cys Glu G'ly GW&{|GM3A|&:EUyA|&rb.e.ldd_QU Trp Gly Berdeeurpys-151015

asn ser ser OFGI906 Il H0060L009.08g G8) 499 AGR.GHG.8AT toC
Ko e xsn SICHACIRCRA AlR GIY SN MG GBI ARSI Thr

pro Gin val e Bha VS NI Tyr;l’cﬂ 02530 aac gee #ac lgg gag
1660 agynn Ea@d CAY A G g Tab edttas Asn
Phe Thr His LpgeP %?sﬁh‘ﬁi@‘{gyu’e}d &1t K& PhERSHGMASET Gly

Thr “I:;hg Ile PregeBlEl AF@)GB@QB’ tye gaa gng@ag‘ba@ gaeraag

Gln Gly ser 6CEQGL @aﬁrggcdat:ygo&&cmggmgﬁwzms Glu Gly
143 Glu GINAsp Lys Arg Leu¥iis Cys Tyr Ala SéP¥rp Arg
2105 3 505560 aac agc tct ggc acc atc gag ctc gtg aag aag
<211> 480  ggc tgc tgg cta gat240 Asn Ser Ser Gly Thr lle Glu

<212> DNA

<213~ nomo sapBMsvVal Lys Lys Gly Cys Trp Leu Asp 65707580 gac
<2205 ttc aac tgc tac gat agg cag gag tgt gtg gcc act gag

221> CDS
@il IR 8%9 aac288

<220>

<221> variation

<222> 84

223> n=a, ¢, t, org

<400> 3
atg acy gcg cee tygyg gty gee cte goo cto cte tgg g?a tcg ctg tge 48
Met Thr Ala Pro Trg val Ala Leu Ala Leg Leu Trp Gly Ser Leu Cys

1 5 1 15

gce g%c tet gyyg cgt gyg gag got gag aca €gg gocn tge atc tac tac 96
Ala Gly Ser Gly Arg Gly Glu Ala G;u Thr Arg Ala Cys Ile Tyr Tyr
20 5 30

aac goo aac tgy gag Cctg gag <€gc acc aac cag age ggc ctg gag cgc 144
Asn Ala Asn Trp Glu Leu GIu Arg Thr Asn Gln Ser Gly Leu Glu Arg
35 40 45

tge g % gag <ag gac aag cgg ctg cac tgc tac goc tcc tgg <ol 192
Cys Géu Gly Glu Gin Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
Page 2



Asp Phe Asn Cys Tyr Asp Arg GIn Glu Cys val Ala
Thr Glu Glu Asn 859095 ccc cag gtg tac ttc tgc tgc tgt
gaa ggc aac ttc tgc aac gag cgc336 Pro Gin val Tyr
Phe Cys-C3® @ysGlu@lynAsniPhiesCystAsr Glu Arg
100105110 Yc act cat ttg cca gﬁgg gct ggg ggc ccg
22n 220 o i HCB B CeaBs% PRe T MISTER g0 B
65 Ala Gly Gly Pro Glu Val Tht3Tyr Glu Pro 1151820125
gac tic aac RECIECYACRQPCALEEsaeRA0R Bto Rro hrsAla.Rro Ths
Asp Phe Ast Gy J B LD LIS 142D 125 BRT'EZ]34Homo
i <220> <221> VARIANT <222> 40 <223>
cec €12 030 S B O i OISR L IR O AT
2200> 32 Met Thr'&ia Pro Trp val Ald'Peu Ala Leu
Phe Thr s Béﬁtiﬁﬁré?ﬁﬂﬁ%gg%% Gye SRIBErAd A9: cor >
115 A-1219-WO0-PCZ Sequence Listingsas filed Ala Gly
acc acc atc OCR&IYArgs6 - GidaAlacGlt Thy Arg Lluggysdle Ty
Thr The Tle Wﬁzbg%gigé’ﬁ%%“ﬁ@ﬁ Tp ﬁﬁjﬂé&hll&%&fﬁﬁhr
Asn Gin Ser Gly Leu Glu Arg 354045 Cys Glu Gly
s 910 159 SN SinchorL v Adh Lol Hiods sty ihis 6o o
14 505560°Rsn Ser Ser Gly THr lle Glu Leu Val'fJs Lys
Gly Cys Trp Leu Asp 65 70 75 80 Asp Phe Asn Cys
j%%g; ieo Tyr Asp Arg GIn Glu Cys Val Ala Thr Glii Glu Asn
<212> prT 859095 Pro GIn val Tyr Phe Cys Cys Cys Glu Gly
<213> Homo sapiesphe Cys Asn Glu Arg 100105110 Phe Thr His
<400> 4 Leu Pro Gly Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro
iev ior w1a il SR IREA el A RTE T s 165 33
Ala Gly ser by 1% ABF 19133 BNAT2AE- A0S SHpiRAsT¥220>
Asn Ala sen Tep S WO K PR25SBA4 LBV el 6]t, BNy
Cys Glu Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
AsH ggr ser Gly Thr Ile é%u Leu val Lys Lys g?y Cys Trp Leu Asp
65 70 75 80

Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys val Ala Thr 6lu Glu Asn
85 90 a5

50

Pro GIn val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
100 105 110
Phe Thr His teu Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser
115 120 125
Thr Thr Ile pro ser Gly Gly Pro Glu Ala Thr Ala ala Ala Gly aAsp
130 135 140
Gin Gly Ser Gly Ala Leu Trp Leu Cys Leu Glu Gly Pro ATa His Glu
145 156 155 160

<210> 5

<211> 480

<212> DNA

<213> Homo sapiens

<220>
<221> CDS
«222> (1. .. (480)

<220>
<2231> variation
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<222> 84

<220> <221> variation <222> 192 <223>n=a, C, t,
or g <220> <221> CDS <222> (1)...(402) <400> 33
atg acg gcg ccc tgg gtg gec ctc gee cte cte tgg gga
tcg ctg tgeidB MerdheAlarReo Top MalAfakeu Ala

<223> n = a, LUl @l FJrp Gly Ser Lou Cys 151015 gcce ggc tct ggg

<220

cgt ggg gag gct gag aca cgg gen tgc atc tac tac96 Ala

:5%%; \{ggfat@ﬂy Ser Gly Arg Gly Glu Ala Glu Thr Arg Ala Cys lle
<223> n = a, kYr:dys202530 aac gcc aac tgg gag ctg gag cgc acc

<400> 5
atgy acyg
Mit Thr

gcc g
Ala G%y

aac gcc
Asnt Ala

tge gaa
Cys Glu
50

aac agc

Asn Ser
65

gac tic

ASp Phe

cce cag

9cg G
Ala

C tct

ser

aac
Asn
35

oty &

tct
Ser

aac
Asn

gt

Pro Gin va

ttc act
Phe Thr

ace acc
Thr Thr
130

caa ggc
Gln G%y
145

<210> 6
<211~ 16
<212> PR

cat
His
115
atc
Ile

teg g
Ser G

0
T

aac cag agc ggc ctg gag cgc 144 Asn Ala Asn Trp
Sfutio g G| Agn Bln Serg@ly tel GhaArgis
%04035\/%6%%% ggggggég)cLaeg gdc égs?:'"géiétéyéac tgc
48C GRCAHRCIAGBENLIZ GYS B e Glu Glp 43P Lys
BYgLeaMisICySTshuAler See Fip 505660raac age
tct %g acc atc gag cte gtg aag aag ggc tgc tgg cta
t

S Seh Gl TENIBLGICLOD S {7 LYY

Gly Cys Trp Leﬁl‘)Asp 65707580 géde ttc aac tgc tac
at Ta cx:ceachg Asp
?Egﬁs c g'ﬁy? rgcﬁ'_“flnT 10 &?PVEDMEQThr
g@%@'%%a@@&o&é Gag g 1ac g st Cctgt
fijaé”g"gé?gafdttteetg&aéao%a Qc%t 36% P%% Gin 9a 32/?0
Phe Cys Cys Cys Glu Gly Asn Phe cys Asn CgPu Arg
SDEHDRTIA] &I &8 &3: IR JOBE T 288
Segtrence Listing as filgd Phe Thr His LeQSPro Glu
tAdal tGIyt@I glé’rcbeaaV@;lcTharc £ Gid B1o {jafb56|9201256
166c teg'a ac)g &’5%&@%‘5@6’4@7 FEES BrosERrAfa*Bo Thr
13Q52L9> Ric <213> Hom
Lehsieme] 9@@@5% mﬂ?mﬁAla 6&%%8@5&‘5 55184
Ala Leu Leu Trp Gly Ser Leo Cys 1151015 Ala Gly Ser
FEolys g5 BT R ARRIGHEE ThE ATG 29 Syl Sy TH#?
202530 Asri®Ala Asn Trp Glu¥4€o Glu Arg Thr Asn
mn@ecrtG L eouGht Arg 354 c@ygceluaebéﬁm@in
P LYEAFGPLES 18 {';‘Vsc’ﬁrr a Sef Tri'Algy

<213> Homo sapiens

<400> 6

Mit Thr Ala pro Tgp val Ala Leu Ala teu Leu Trp Gly Ser Leu Cys
315

10

Ala Gly ser g1y arg Gly Glu Ala gTu Thr Arg Ala Cys Ile Tyr Tyr
30

5
Asn Ala Asn Trp Giu Leu Glu Ala Thr Asn GIn Ser Giy Leu Glu Arg
35 40 45

cys ggu Gly Glu GIn Asp %gs Arg Leu His Cys Tyr ala Ser Trp Arg
60

égn ser Ser Gly Thr ;ge Glu Leu val Lys tys Gly Cys Trp Leu Asp
75

80

Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys val Ala Thr Glu Glu Asn
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Pro Gin
Phe Thr
Thr Thr

130

Gin Gly
145

<210> 7

val
Hig
115
Ile

ser

<211> 480
<212> DNA

<213> Homo sapiepEsly Ser Leo Cys 151015 gee ggc tct ggg cgt ggg

<220

5557 ((:%5 .. @lyy Arg Gly Glu Ala Glu Thr Arg Ala Cys lle Tyr Tyr

<400> 7
atg acg

met Thr
i

gce gge
Ala G?y

aac gcc
Asn Ala

tgc gaa
Cys Glu
30

aac age
Asn Ser
&5

gac ttc
Asp phe

ccc cag
fro Gln

ttc act
Phe Thr

acc acc
The Thre
130

caa ggc
Gln G%y
145

<210> 8

gcg
Ala

tct
ser

aac
Asn
35

ggc
&ty
oy
Ser
aac
ASN

Gt
Va

cat
His
115
atc
Ile

tcg
ser

<211> 160
<212> PRT
<213> Homo sapiens

505560 Asn ser Ser Gly Thr lle Glu Leo Val Lys Lys
Gly Cys Trp Leo Asp 65 70 75 80 Asp Phe Asn Cys
Tyr Asp Arg GIn Glu Cys Val Ala Thr Glu Glu Asn
85%095@1@@!@\7&1 T?gquwre Oysiﬁwsscﬁﬂ% Glu Gly
AShRhYCys AsN GILAGH0BL0BALAPER Ths His

108y, BreyGt Ala, GGl Pra Gl Vgl Hhr.TyrGlu Pro
3129120 PP Ty Alp Prg 181 13052105 35
<2T1> 402150175 DNA <21 3%biomo sapiens <220>
19213 [§3s" L2595 1) L aG £228% £521L%Eation
<222> 84 <223>n=a,c, t, or g <400> 35 atg acg
gcg ccc tgg gtg gec cte gece cte cte tgg gga teg ctg

tgc48 met Thr Ala Pro Trp val Ala Leo Ala Leo Leo
gag gct gag aca cgg gcn tgc atc tac tac96 Ala Gly Ser

202530 aac gcc aac tgg gag ctg gag gcn acc aac cag
cagCyyeretgcgagcore 144 AsntAdadssnTrpEG I ed's
P(PBIu Iaa'l'hrulASnuGIrﬁ1 Ser E"Beluy Ifgo%glge&rg%gié% tgc
§ad060039:Ca3 38 Aadera &3 &aedgedacHee tec
AGIT192 Ly 8GR GGGl ASp 1gsTATdieo His
Sy SILAla,Ser Tip Ala, 505500 aac age ! gge age,
5 G St S Ao B (4 ol R4S At
Ser Ser Gly Thf{le Glu Leo Val Ly® Lys Gly Cys Trp
Reg B65707580Page AR W1 2kOtyOrCIoc 192
Giu G%ﬁ%p lI%’isst’ib‘r'lﬂgg gaes"z filed %%\CT%& %S(B:Sfagrc"rtr CAAgsp Phe

equence
nleysd Mé@@t@%@%g&%t@ e, PR Vigh TY 240
ehrog patasty ey teE Gty ASp MG BingGlu Cys
val 90

tgce tac gat agg cag gag tgrt gtg goc act gag gag aac 288

Cys Tyr Asp Arg GlIn Glu Cys val Ala Thr Giu Glu Asn
85 90 95

tac ttc toc tgc tgt gaa g%c aac Tic tgc aac gag cgc 336
Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Giu Arg
100 105 110

Tty cca gag gct ¢ggyg ggc €cg gaa gga ccc tgg goc toc 384
Leu Pro Glu Ala E;g Gly Pro Glu Gly ng Trp Ala ser
1

ccec tetr ggt ggy cct gaa geo act gea get got g%a gat 432
Pro Ser Gly g;g Pro ¢lu Ala Thr A]S Ala Ala Giy Asp
14

gcg ctt tgg ctg tgt ctg gaa g?c cca gt cat gaa 480
Gly

ag9
G%y Ala Leuw Trp Lew Cys Leu Glu Pro Ala #is Glu
150 155 160

Page 5



tgc tgc tgt gaa ggc aac Cys Cys Cys Glu Gly Asn 105
gcc act gag gag aac288 Ala Thr Glu Glu Asn 95 ttc
tgc aac gag cgc336 Phe Cys Asn Glu Arg 110 ttc act

cat ttg ced yagrgctyggaggececysgaa gic Eacgitac gag

<400> 8 cca384 Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu
Met Thr Ala Ry T e
R ) S L
Ala Gly ser p < >

§ eCOEBro'Pro ﬂ’éiA i1e?) 30 &
Asn Ala Asn T 3¢m2ﬂez>nﬂmgg< 3xsiHema sapiens<4(0x-36 Met

4
cys Glu Gly GTDFGAJQABJQJF@M@LN?SL%%% L&i!ﬂ &gIUJGJFA%JIY %;elr
ASNn Ser Ser GITel‘{'fgyﬁg'éiLQ%eSUA\\JQI Céy\é §yer %g§ Is‘gTrpybﬁu léég a u
65 . Thr Argdla Cysi lle Tyr Tyr.sio O’ Ash ?a nTrp
Asp Phe Ash QA e0BII AR TR ARR &ih BarEivl e§is g
Pro Gln val T 5 1 i
T 54085°Cyy GGl Gl Gih ASpYy4Brg'EeuHis

Phe Thr ﬂ? L@ygrﬁwmm@@iﬁgrqﬁ)ypaaw%&ﬁ@ Augr@emﬁem@ly Thr
he 7hr TTe PHe Gk @emgﬁlpéyamymsmcgi(&ﬁru_heg AsP65 70 75
s1n &ty ser 8P ASPBheRsR,Cys Ty AsPAfe GinGlu Cyq.val Ala
145 Thr Gld@lu Asn 859095 P¥® Gin val Tyr Phé&ys Cys

Cys Glu Gly Asn Phe Cys Asn Glu Arg 100105110
1% 250 Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr
<212> DNA
15 Home Sag'yerng;lu Pro 115120 125 Pro Pro Thr Ala Pro Thr

130
<220>
<221> CDS
<222> (1)...(480)
<400=> 9
atg acg gog coc tgg gtg goc Cic goc ©ic Ccto tgg gga teg <ig tgc 48
met Thr Ala Pro Trp Val Ala Leu ATa Leu Leu Trp Gly Ser Leu Cys

1 5 10 i3
gcc g?c tct ggg cgt g%g gayg ¢gct gag aca cgg tac tgc atc tac tac 96
Ala Gly ser Gg% Arg Gly Glu Ala G;g Thr Arg Tyr Cys I;S Tyr Tyr
aac gcc aac tygg gag Ccig gag cgc acc aac cag age g?c cty gag c<gc 144
Asn Ala Agg Trp Glu Leu Glu Arg Thr Asn GlIn ser Gly Leu Glu Arg
4 45
tgc gaa g?c gag cag gac aag cgg Ctg cac tgc tac gce tec tgg cge 192
Cys Ggg Gly Giu Gln Asp ng Arg Leu His Cys T%E Ala Ser Trp Arg
aac agc tct g?c acc atc gag ctc gtg aag aag g%c tye tgg cta gat 240
Ag? ser ser Gly Thr I;S Glu Leu val Lys L¥§ Gly Cys Trp Leu Agg
gac ttc aac 1gC tac gat agg cag gag gt gtg gCcc act gag gag aac 288
Asp Phe Asn Cys ng Asp Arg Gln Glu Cgs val Ala Thyr Glu G;? Asn
0

cce cag gty tac ttc tge tge tgt gaa g?c aac tIc tgec aac gag cgc 336
Pro Gin va I%g Phe Cys Cys Cys gég Giy Asn Phe Cys iig Glu Arg
tic act <at ttyg ¢ca gag gct gog g%c cCg gaa g%a ccc tgg gec teg 384
Phe Thr Eig Leu Pro Glu Ala g;5 Gly Pro Glu Gly ;5? Trp Ala Ser
acc acc atc ccc ECt ggt ggg cct gaa gec act gea got got gga gat 432
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<210> 37

Homo sapiens

<222>(1)...(402)

A-1219-W0-PCT Sequence
Thr Thr 1le Pro ser Gly G;y Pro Glu ala Thr
135

130

caa ggc teg ggg gcg ctt
Gln Gly Ser Gly Ala Leu
145 150

<210> 10
<211> 160
<212> PRT
<213> Homo sapiens

<400> 10
Met Thr Ala Pro Trp val
1 5

Ala Gly Ser ggy Arg Gly

Asn Ala ggn Trp Glu Leu

Cys Ggu Gly Glu Gin Asp
5

Asn Ser ser Giy Thr 1le

65 70

Asp Phe Asn Cys Tyr Asp

85
Pro Gln val Tyr Phe Cys
100
Phe Thr His Leu Pro Glu
115

Thr Thr Ile Pro Ser Gly
130

GIn Gly Ser Gly Ala Leu

145 150

<210> 11
<211> 480
<212> DNA
<213> Home sapiens

<220> o

<221> variation

<222> (82)...(84)
<223»n=3a, ¢, L, org

<220>
<221> (DS
<222> (1)...(4803

<400> 11

atg acg gcg ccc tgg gto
met Thr Ala Pro Tgp val
1

gcc ggco tct ggg cgt 9%9
Ala Gly Ser 62% Arg Gly

aac gcc aac tgg gag cig
Asn Ala Agn Trp Glu Leu
5

Cys Glu Glu Gln Asp
50

tgc gaa g?c gag cadg gac
Gly

tgg
Trp

Ala
Glu
Glu
Lys
Glu
Arg
Cys
Ala
Gly

135
Trp

gce
Ala

gag
Glu

gag
Glu

aag
LyS
55

ctg
Leu

Ley
Ala
Arg
40

Arg
Leu
Gln
Cys
Gly
120
Pro

Leuy

ctc
Ley

gct
Ala

cgc
Arg
40

cgg
Arg

tgt
Cys

Ala
Glu
Thr
lLeu
val
Glu
%
Gly
Glu

Cys

Ala

gag
Glu
25

acc
Thr

ctg
Leu

<211> 402
<220>

ctg
Leu

Leu
Thr
Asn
His
Lys
Cys
Gly
Pro
Ala

Leu

ctc
l.eu
10

aca
Thr

aac
Asn

cac
H1s

Page 7

<212> DNA
<221> CDs

gaa
Glu
155

Leu
Arg
Gin
Cys
Lys
val
ASn
Glu
Thr

Glu
155

ctc
Leu

€gg
Arg

cay
Gin

tgc
Cys

Listing as filed
Ala Ala ala Gly
140

g?c cca gct cat
Gly Pro Ala His

Trp Gly Ser Leu
15
Tyr Cys Ile Tyr

ser Gly teu Glu
Tyr Ala Ser Trp
Gly Cys Trp Leu
Ala Thr ¢lu Giu

Phe Cys Ash Glu
110
Gly Pro Trp Ala
125
Ala ala Ala Gly
140
Gly Pro Ala His

tgg g?a tcy ctg
Trp Gly Ser Lel
15

nnn tgl atc tac
Xaa Cys Ile Tyr
30

agc g?c €tg gag
Ser Gly Leu Glu
45

tac gec toe tgg
Tyr Ala Ser Trp
60

Asp

gaa
Giu
160

Cys
Tyr
Arg
Arg
Asp
80

Asn
Arg
Ser
Asp

Glu
160

tgc
Cys

tac
Tyr

cac
Arg

cgce
Arg

<213>

480

48

96

144

192



<220> <221>variation <222>192 <223>n
=a,ctiorg <400> 37 atg acg gcg ccc tgg gtg gcc
ctc gcc cte cte tgg gga tcg ctg tgc 48 Met Thr Ala Pro

Trp Val Al 1sewpAla lsewtred T GB/&Seﬁ‘i Lleu Cys_15

aac agC tcr gﬁ aﬁ atc gag ctc gtg aag aag g? tgd tgg cta gat 240
Agg ser ser b'T I;S Glu Leu vVal Lys Lys Gly Cys Trp Leu Asg
75 8

gac ttc aac tgc tac gat agg <ag gag igt gtg goc act gag gag aac 288
Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys val aAla Thr Glu Glu Asn
85 90 95

CCC €ag gty tac tte tge tge tgt gaa g?c aac ttc tgc aac gag cgc 336
Pro Gln val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
100 105 110

tte act cat ttg cca gag gct g?g ggc ccg gaa gga ccc tgg goc toe 384
Phe Thr His Leu Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser
115 120 125

acc acc atc cocc tet ggi ggy €€t gaa goc act geca got got g?a gat 432
Thr 125 Ile Pro Ser Gly G;g Pra Glu Ala Thr aAla aAla ala Gly Asp
1 140

caa ¢ggc tcg ggg gog citt tgg ctg tgt ctg gaa gge ¢ca got cat gaa 480

Gln Gly ser Gly Ala Leu Trp Leu Cys teu Glu Gly Pro Ala His Glu
145 156G 155 160

<210> 12

<21i> 160

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> 28

<223> Xaa = Ala OR Phe OR G1In OR val OR Ile OR Leu OR
Met OR Lys OR His OR Trp OR Tyr

<400> 12
Met Thr Ala Pro Trp val Ala Leu Ala Leu Leu Trp Gly Ser bLeu Cys
1 5 10 15
Ala Gly ser Say Arg Gly Glu Ala g%u Thr Arg Xaa Cys %3e Tyr Tyr
Asn Ala Asn Trp Glu teu Glu Arg Thr Asn GIn Ser Gly Leu Glu Arg
35 40 45
Cys ggu Gty Glu Gln Asp %és Arg Leu His Cys Tyr Ala Ser Trp Arg
60
Asn Ser Ser Gly Thr Ile Glu teu val Lys Lys Gly Cys Trp Leu Asp
65 70 75 80
ASD Phe Asn Cys gyr Asp Arg GIn Glu Cys val Ala Thr GTu Glu Asn
5 90 a5
Pro Gln val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
o100 105 110
Phe Thr His teu Pro Glu Ala Gly Gly pPro Glu Gly Pro Trp Ala ser
115 120 125
Thr Thr Ile Pro Ser Gly Gly Pro Glu Ala Thr Ala Ala Ala Gly Asp
130 135 140

Gln Gly Ser Gly Ala Leu Trp Leu Cys Leu Glu Gly Pro Ala His Glu
145 150 155 160

<210> 13

<211> 480

<212> DNA

<213> Homo sapiens

<220>
<221> variation
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gcc ggc tct ggg cgt ggg gag gct gag aca cgg tgg tgc
atc tac tac 96 Ala Gly Ser Gly Arg Gly Glu Ala Glu
Thr Arg Trp Cys lle Tyr Tyr 202530 tgc gaa ggc gag
223> (82y.. .58 gacrargeyy Cys Glanedy Glui glrASP ddys Arg
9% n <A, éb 5 etggcac tgc tac gcec tec tgg gen192 Leu His Cys
<2205 Tyr Ala Ser Trp Ala 60 aac agc tct ggc acc atc gag
<221> Variatﬁegz&so Ser Ser Ely Thr lle Ely Leu 65 70 gac ttc aac

Z%%%i éligg.; ‘tgcdaergat agg cag Asp Phe Asn Cys Tyr Asp Arg

<270 GIn 85 ccc cag gtg tac ttc tgc tgc tgt Pro GIn Val Tyr
<221> CD5 {E’JB‘? Cys Cys Cys 100 gtg aag aag Val Lys Lys 75

féf i) """ 'gag tgt gtg Glu Cys val 90 gaa ggc aac Ely Ely ASA

atg acg geg cEOR QG E06106:Eta-gat240-Ely Cys Teg Let) Asp 80

met Thr ala PISGACT SRR 999, AR5 288 Al Thr &ly Glu Asn 95 ttc
1 tgc dac gag cgc336 Phé Cys Asn Glu Argt110 ttc act

gee gge tcr Gatdig A% gCcty0g-gagLaghoan gic acy tac gag
Ala Gly ser Gégef%zfg “TAIHRLULE PFS Efu At ey Ely Mo Ely
Val Thr Tyr Glu Pro

aaC gCC aac tgg gag ctg’gag nnh ace aac cag age ggc ctg gag cge 144
Asn Ala Agg Trp Glu Leu Glu xig Thr Asn Gin Ser G4§ Leu Glu Arg

tgc gaa 9gc gag cag gac aag cgg ctg cac tgc tac goc toec tgg cge 192
Cys Glu Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
50 55 60

aac agc ict ggc acc atc gag Ccte gtg aag aag ggce tgc tgyg cta gat 240
Agn ser ser Gly Thy I;S Glu Leu val Lys L¥§ Gly Cys Trp Leuy A§8
5

gac ttc aac tgc tac gat agg cag gag tgt gty gcc act gag gag aac 288
Asp Phe Asn Cys Tgr Asp Arg GIn Glu ng val Ala Thr Glu G;E Asn
5

CCC cag gty tac tic Tge tgc tgot gaa g?c aac tic tgc aac gag cge 336
Pro Gin val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys AsnOGﬁu Arg
100 3105 11

tte act cat ttg cca gag gct g?g g?c €cg gaa g?a CCC tgg goc tcc 384
Phe Thr His Leu Pro Giu Ala Gly Gly Pro Glu Gly PEO Trp Ala Ser
115 120 125

ace acce ate coc et gut g%g cct gaa gec act goa got got g?a gat 432
Thr Thr 1le Pro Ser Gly Gly Pro GTu Ala Thr Ala Ala ATa Gly Asp
130 135 140

caa g%c teg g%g gcg Cti tgyg ctg tgt ctg gaa g%c cca ger cat gaa 480
GIn Gly Ser Giy Ala Leu Trp teu Cys Leu Glu Gly Pro Ala His Glu
145 150 155 160

<2i0> 14
<211> 160
<212> PRT
<213> Homo sapiens

<220>

<2231> VARIANT

222> 28

<223> Xaa = Ala OR Phe OR GIn OR val OR Ile OR Leu OR
Met OR Lys OR His OR Trp OR Tyr

<220
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<221> VARIANT

<222> 40

<223> xaa = A G F Py PROEDEED RS PRATE &N THPGIU Leu Glu Arg

ASN

<400> 14

Met
1
Ala
Asi
Cys
Ash
65
ASp
Pra
he
Thr

Gtn
145

Thr Ala
Gly sSer

Ala Asn
35

Glu Gly

50

ser Ser

Phe Asn
Gln val

Thr His
115

Thr Tie

130

Gly ser

<210> 15
<211> 480
<212> DNA

<213>

<220>

<221>
<222>

<223> n = a,
<220>

<221> CDS
<222 (1)...

<400> 15

atg
Met
1.

gcc
Ala

aac
Asn

tgc
Cys

aac
Asn
63

gac
Asp

ccC

acg gcg
Thr Ala

g?c tct
Gly Ser

gce aac
Ala Asn

35
gaa ggc
Glu G%y
50

agc tct
ser ser

tte aac
Phe Asn

cag gtg

115120125 ccc ccg aca gcc ccc acc402 Pro Pro Thr
Ala Pro Thr 130 <210> 38 <211> 134 <212> PRT
<213> HOMO sapiens <400> 38 Met Thr Ala Pro Trp
Val Ala A-eenpleptren bewehrp Ely-8erdseti Gys 151015
Ala Ely Ser Ely Arg Ely Glu Ala Glu Thr Arg Trp Cys

Thr Asn GIn Ser Ely Leu Glu Arg 354045 Cys Glu Ely
Pl G lnaAAspalys Ang Lew His@ysilysAlasberdrp Ala
S05360AHN.Ser.Sar i Thy e, Gl Leu Val Lys Lys
ZEIV.CYS. TP LSUASD 65,70,75.80 ASEPhe Asp Cys

prr Asp Arg Gin Ely Cys val Ala Thr Ely Ely Asn
855005 rtﬁ-"c;“lFP\)aﬂ“f*filf Pie By Gy CySEN Ely
%’sﬁ@%e@ﬂg A%h \G1uLﬁ?rg>;PO@l’0®T1UFPh§*'I§gP His
ke PrasEyrAla Elt OPrf@@lu\fat Tottwe g}u &h Pro
115120425,Pre, PraThk Als Pre T 13032103 39

122315 A02,7212>ENA <2132 Homo Sapiens < 220>
P§02 %1r> GCi)?/SI <%22>1(J1l‘1'é(¢9r2 ) ]<a4A a>A$9 Ty As
ALT219-WEPCT %equence msting asafif:e_é ata acg
“tg Cekhd Bio ice TG e et tot hga'tédicty tac
48 Met Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp

Gly Ser Leu Cys 151015 gcc ggc tct ggg cgt ggg gag

gct gag aca cgg tac tgc atc tac tac 96 Ala Gly Ser Gly

Homo sapiPGly Glu Ala Glu Thr Arg Tyr Cys lle Tyr Tyr

202530 aac gcc aac tgg gag ctg gag cgc acc aac cag

variation

(118) . .agr@gc ctg gag cgcldd Asn Ala Asn Trp Glu Leu Glu

Arg TRF Asn GIn Ser Gly Leu Glu Arg 354045 tgc gaa
ggc gag cag gac aag cgg ctg cac tgc tac gcc tcc tgg
@en192 Cys Glu Gly Glu GIn Asp Lys Arg Leu His
Cys Tyr Ala Ser Trp Ala 505560 aac agc tct ggc acc

é@ﬁc}fﬁs?@ﬁcgﬁ@g?%?@&% By S gEE %g@ Adh

Ser Ber Gly Thr lle Gluiteu Val Lys Lys Gly Cys Trp

dbeUASPE5INE080:gazdtedandgn iangahagycags
Gad oL bt At Bag'bdgTaliogs Tls T T

Tgg gag Cctg gag nnn acc aac cag agce g%c ctg gag cgc 144
Trp GlU Leu Glu Xa% Thr Asn Gln Ser G4§ Leu Glu Arg
4

gag cag gac aag cgg ctg cac tge tac goc tcc tgg cge 192
Glu GIn Asp Lyg Arg Leu His Cys ng Ala ser Trp Arg
5

g?c acc atc gag ctc gtg aag aag ggc tgc tgg cta gat 240
Giy Thr IJS Glu Leu val Lys Lys Gly Cys Trp Leu Agg
7 75

tgc tac gat agg cag gag tgt gtg gce act gag gag aac 288
Cys Tyr ASp Arg Gin Glu Cgs val Ala Thr Glu Glu Asn
85 0 85

tac tic tge toc tgt gaa ggc aac ttc tgc aac gag cgc 336
rage 10



Pro Gin
Tte act cat tMac@I)g@Iy@rm%thf\/aigTbﬁa
Phe Thr His Leu Pro Gl
115 CCC CCg aca gcz@occ acc4
aCcc acc
Thr The Tie Fsaysiens'x 400> #0cMet TRHPA
Ala Leu Leu rp Gly
caa ggc
GIn Gly
145
<210> 16
<211> 160
<212> PRT
<213>
<220>
<221>
<222>
<223>
<400> 16 Gly GI)(}
et Thr Ala
1 "Bto s
Ala Gly
Asn Ala
35
Cys g;l)u Gly cfl22%» ;(EpZ)Jys(éaa
5
asn Ser ser G@Q%ﬁzgﬁ%ﬂ)m@'%) Lys
Asp Phe Asn Cys gyr Asp Arg GIn Glu Cys
5 a0
Pro Gln val Tyr Phe Cys Cys Cys Glu Gly
100 105
Phe Thr His Leu Pro Glu Ala Gly Gly Pro
115 120
Thr Thr Ile Pro ser Gly Gly Pro Glu Ala
130 135
GIn Gly Ser Giy Ala Leu Trp Leu Cys Leu
145 150
<210> 17
<211> 402
<212> DNA
<213> Homo sapiens
«220>
<221> CDS
<222> (1)...(402)
<400> 17
atg acg gcg ccc tgg grg geo ctc gee Cte
met Thr Ala Pro Trp Val Ala Leu Ala Leu
1 5 10
gcc ggc tct ggg cgt ggg gag gect gag aca
la Gly ser G 5 Arg Gly GIu Ala G;u Thr
5

Asp Phe Asn Cys Tyr Asp Arg GIn Glu Cys Val Ala

Thr Glu Glu Asn 859095 ccc cag gtg tac ttc tgc tgc tgt

gaa ggc aac ttc tgc aac gag cgc336 Pro Gin val Tyr

Phe Cys-Cy9-BysGludlyfsn RhesGysfAisd Glu Arg
val P02} Qicactsatdlg £6A9aG BCh 0N gIcLCT

'§%a gtc acg tac gdf*cca384 Phe Thrifis Leu Pro Glu
Toge Gly Pyo dct50201 284

1 Bid Thr'Ata*Bro Thr

atc c;]:chizr}gQ é@cﬁ@jglg aé4a§2%g?§!38;c§%%§>al#om@2
g’rdaTﬁﬁ)avaVAelaﬁ Leu

Ser Leu

ys 151015 Ala Gly

ser PRI @%@E@Eﬁﬁﬁ %SEQ To Eshb i TP

Ser

20253@3°Rsn Ala Asn Trp &Gu Leu Glu Arg TRFRAsn
GIn Ser Gly Leu Glu Arg 354045 Cys Glu Gly Glu GIn
Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala 505560

Asn Ser Ser Gly Thr lle Glu Leu Val Lys Lys Gly Cys
Homo safipnieu Asp 65 70 75 80 Asp Phe Asn Cys Tyr Asp

Arg GIn Glu Cys Val Ala Thr Glu Glu Asn 859095 Pro

ser SONIRSN3S HOME Sapiens 9A11299- WO TPCT

LysS
75

vai
Asn
Glu
Thr

Glu
155

cte
l.eu

cag
Arg

G1y
Ala
Phe
Gly
Ala

140
Giy

tgg
Trp

gag
Giu

Page 11

Cys
Thr
Cys
Pro
125
Ala

Pro

tgc
Cys

Trp
Giu
ASn
110
Trp
Ala

Ala

fcg
Ser

atc
Ite
30

Leu
Glu
95

Glu
Ala
Gly

His

ctg
Leu
15

tac
TYyr

Asn T8equeneoe disting TAs ﬁ*edswgﬁﬁﬂzw afarration
£&23% rtysa‘r)@, L Orgr<R30e<221>

Asp
80

Asn
Arg
ser
AsSp

Glu
160

Tge
Cys

tac
TvYr

1o *GIn Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys
Xaa = GASHRGILN ARQMEOTROS5E 1@ Pive FRhsHlis Leu Pro Glu Ala
Pro_Glu Val Thr Tyr Glu Pro 115120125 Pro
AIA'PrSTARLSY 5105 <31 510 < 212>

48

96



aac gcc
Asn Ala

tgc gaa
Cys Glu
50

aac age
Asn Ser
65

gac tic
Asp Phe

cCce cag
Pro Gin

ttc act
Phe Thr

ccC
Pro Pro

<210> 18

<400> 41 atg acg gcg ccc tgg gtg gcc ctc gec cte cte
tgg gga tcg ctg tgc48 Met Thr Ala Pro Trp Val Ala Leu
Ala Leu Leu Trp Gly Ser Leu Cys 151015 gcc ggc tct
099 CotggYgag-got gageaca Cgg:nnRALdt iatc tac
aac ACHH M3 Gly Serialy-AraL3lydelebAladus Thk Argas
A T)”Qh&‘@%”llé] TV, g'yF"ZO?SSU FEE GEC 'FACtY g BRag ctg

g cgc acc aac ca gc ctg claq Asn la
ot SRbat il ol i %m&sa% S
Glu Arg 354945 tgc gaa ggc g g cag gac aag cgg ctg

(i RGBSR Y Oy e O

sp Lys@rg Leu His yr Ala rp °Ala#605560

aac t@@Qﬁg&EE@g&g%@@Q@%%&gﬁ&a@g 330 HYC tges
Asn %@nggaAglatif&@kSﬁ‘Sé Ser'GHATHF IRYGILE 160 Val
ot 2’ éls GI¥ C¥s Tr‘_g Ley f‘% t§<;5ZO<:7580 accttc aac
%2l Hgcracdatdggicad odatat e ctsads %d gog °
]ﬁ%lc288 Asp Phe A% Cys Tyr Asp AF@ GIn Glu Cys
C3t vakrlaneClgnGlyAsty 350Q05 LoceagHgtac i
115 tgc tgc tgt gaazggc aac ttc tgc aangag cgc 336 Pro

ccg aca g@lndalyr Phe Cys Cys Cys Glu Gly Asn Phe Cys;
re The ANSATGITIMArg 100105110 tic act cat ttg cca gag gct

009 ggc ccg gaa gtc acg tac gag cca384 Phe Thr His
Leu Pro Glu Ala Gly Gly Pro Glu val Thr Tyr Glu Pro

1> 131 115120125 ccc ceg aca gee cec acc402 Pro Pro Thr

<213> Homo sapjenPro Thr 130 <210> 42 <211> 134 <212> PRT

<400> 18

Met Thr
A1a Gly
Asn Ala
Cys Glu
530
Asn Ser
65
Asp Phe
Pro Gln
Phe Thr

Pra Pro
130

<210> 19

<213> Homo sapiens <220> <221> VARIANT <222>
Ala PR TooBd X 2 AR R PRt BRBIFORVAYOR lle
ser SHRABEOR MERGR Ly's OR His ORI[§TORTTD
Asn T4 R0 42 MetA'Fhrrﬁdath?r@TﬁrpeVahAI&d_eﬁ,uAdeg Leu
Sy HBWTFRGlySird eu Gys 451915 NaGlySer-Gly Arg

Gly Glu Al&°Glu Thr Arg Xaa &ys lle Tyr Tyr 202530
ser GAsMhAlalASHUTIEIGH Lew hJGNg%hTf‘ASWLG‘lﬁPSer
asn lyrkebbGhATE 354045 Gys\GItGIyiGle Gis-ASp

val T'yy%r%e@ﬁ@&m By Ala ser él;gpAAlaG%Q§5g60

His Leu gro é%u Ala Gly G1y Pro Glu val Thr Tyr Glu Pro
115 120 125
Thr Ala Pro Thr

<211> 402
<212> DNA )
<213> Homo sapiens

<220>

<223> variation

<222> 84

<223> n
<220>

= a, C, t, OF g

Page 12



A-1219-WO-PCT Sequence Listing as filed Asn Ser
Ser Gly Thr lle Glu Lea Val Lys Lys Gly Cys Trp Lea
Asp 65 70 75 80 Asp Phe Asn Cys Tyr Asp Arg Gin
Glu CysavalisdenTrar Gluuelie Aser 89895 i Rro Gin Val

«221> CDS

222> (1)... ko Phe cys cys cys Glu Gly Asn Phe Cys Asn Glu

<400> 19

aty
Met
1

geo
Ala

aac
Asn

tgc
Cys

aac
AsSn
65

gac
Asp

ccc
Pro

Tre
Phe

cCC
Pro

acg
Thr

sty

gce
Ala

gaa

Gclu &

50

agc
Ser

tte
Phe

cag
Gin

ace
Thr

ceg
Pro
130

<210> 20
<211> 13
<212> PR

<213> Homo sa@iy8sGlu Gly Asn Phe Cys Asn Glu Arg
<400> 20

Met
1
Ala
Asn
Cys
ASn

65

ASp
Pro
Phe

Pro

The
Gly
Ala
Glu
50

ser
Phe
Gln

Thr

Arg 100105110 Phe Thr His Lea Pro Glu Ala Gly Gly
gcg gl@rro:ﬁlu aécfm‘tf Ghﬂ@tml‘%l@l@S Pm@to T
* "Ria'Bro ﬁ]fo%&éeé‘z‘i'"f SR0°LEESNA

tet I£11S < > Iat| 5522
s B g

variation <222> (118)...(120) <223>n'= a, c, t org

< 1998 S9N (HSTERI-EA PATAND)SAGH at@l44

35 acg geg ccc tgdytg gee cte gee ctéscte tgg gga teg ctg
g9¢ &cd& et Fgr AdacRyadrpatat AladcearAlad eq:Leas:
Y Sy By ety et‘f'ﬂgy%eﬁibfgsg% dg@ & gg8 &6t ggg

et C la Gl
s ISR A A e R R e O

Tyr 20275030 aac gcc aac tgg gag ctg gag nnn *8cc aac

aon GG HORDACTIEHEY JEIEE ANl ATT i GIuTéa
Glu%aa Thr Asn Gin S€r Gly Lea Glu Arg854045 tgc

gty tgaagoegagcag g 0600 CigeacatggatAegCC 686
vVal g BE o2y GG @f;(‘;‘-fﬂ & (b‘@,pﬁﬁyﬂé{r@'"ﬁea His

at 1Y RIAR D Aé 992980 gac age gt ggc agg
E}E L CPganggtgcgat 8% )aa%g?gmt%nd ; t 8 288 Asn
Ser Ser Gly Thrqle Glu Lea val Lys Lys Giy cys Trp

aca gkERASRH5707580 gac ttc aac tgc tac gat agg cag,
Thr Ada@rgftg gec act gag gag aac288 Asp Phe Asn Cys

Tyr Asp Arg Gin Glu Cys Val Ala Thr Glu Glu Asn
859095 ccc cag gtg tac ttc tgc tgc tgt gaa ggc aac ttc
4 tgc aac gag cgc336 Pro Gin Val Tyr Phe Cys Cys

T

Ala pro Tgp val ala Leu Ala Lgu Leu Trp Gly Ser Leu Cys
1 is
Ser Gly Arg Gly Glu Ala Glu Thr Arg Ala Cys Ile Tyr Tyr
20 25

%gn Trp Glu teu Glu Agg The Asn Gln Ser Gly Leu Giu Arg
4 45

Gily Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
55 60

ser Gly Thr Iie Glu Leu val Lys Lys Gly Cys Trp Leu Asp

70 75 80
Asn Cys Tyr Asp Arg GIn Glu Cys val Ala Thr Glu Glu Asn
85 90 a5
val Tyr phe Cys Cys Cys Giu Gly Asn Phe Cys Asn Glu Arg
100 105 110
His teu Pro Glu Ala Gly Gly Pro Glu val Thr Tyr Glu Pro
115 12G 125

pro Thir Ala Pro Thr

130

Page 13



100105110 ttc act cat ttg cca gag gct ggg ggc ccg
gaa gtc acg tac gag cca384 Phe Thr His Lea Pro Glu
Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro 115120125
CCC ccg/atageo-cct agpd2 Rie:Rro ashfiAda Pro Thr

A% i, 130 A-1219-WO-PCT Sequence Listing as filed

5157 Pomo sasAh0> 44 <211> 134 <212> PRT <213> Homo

2205 sapiens <220> <221> VARIANT <222> 28 <223> xaa
<221> variatisnAla OR Phe OR GIn OR Val OR lle OR Leu OR
3222 8% .. Met QR Lys OR His OR Trp OR Tyr <220> <221>
220> VARIANT <222> 40 <223> Xaa = Ala OR Gly OR GIn
<221> variati@R Met OR His OR Lys OR Asn <400> 44 Met Thr
jﬁﬁﬁi n29 a, Ala.Pe Trp Val Ala Leu Ala Leu Leu Trp Gly Ser Leu
<2205 Cys 151015 Ala Gly Ser Gly Arg Gly Glu Ala Glu Thr
<221>

<222>
<400

<(:g§ Arg Xaa Cys lle Tyr Tyr 202530 Asn Ala Asn Trp Glu
- (£%0 Glu Xaa Thr Asn Gin Ser Gly Leu Glu Arg

atg acy gcg 304045048 GlU.Gly Glu Glp ASP.LYS Arg.keyHis,s

1

vMet Thr Ala P@ygr?fwa IazSeFﬂTﬁﬂ)aAl 368560 AsnsSet. e*n@ly Thr

lle Glu Leu Val Lys Lys Gly Cys Trp Leu Asp 65 70

ATa 815 ser &> 0 BXpPHAAITIR THE ABD BloiGnTsgCysVal

Ala Thr Glu Glu As#r859095 Pro GIn ¥al Tyr Phe Cys

aac gec aac ysdGluy Ghy Asn BhedgysAgncGly Akg coc 144
Asn Ala asd Ti@ﬁi‘béi‘iﬁlﬁﬁ STRY B 1580 BYo GIu-RICBIY@ly Pro

tgc gaa ggc g%'“c%ﬁal;;@ﬁ -EyEgg"UtE gcll‘éclgao §§C k2 EA}%)I\JEEI‘ A@z

Cys Glu Gly G
50

Sm%KZﬂILODeZﬂSHGZGYZDT@O Ta kP> <213>

Homo sapiéhs <220> <221> Variation <222>

aac agc ict ge;liﬁﬁ %gﬁzgﬁg ctCc gty aag aag ggce tge tgg cta gat 240

Asn Ser Ser

65

gac tte aac tgc tac gat agyg cag gag tgt ot

U Leu val Lys Lys Gly Cys Trp Leu Asp
75 80

gce act gag gag aac 288

Asp Phe Asn Cys Tyr Asp Arg GIn Giu Cys Va% Ala Thr Glu Glu Asn

85 90 95

CCC cag gitg tac ttc tge tge tgt gaa gge aat ttc tgc aac gag cgc 336
Pro Gin val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100 105 110

tte act cat tig cca gag got ggg g%c ccg gaa gtc acg tac gag cca 384
Gy

Phie Thr His Leu Pro Giu Ala Gly

Pro Giu val Thr Tyr Glu Pro
115 120 125

CCC CCg aca gcc coce acc 402
Pro Pro Thr Ala pro Thr
130

<210>
<211>
<212
<213>

<400>

22

i34

PRT

Homo sapiens

22

Met Thr Ala Pro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5

10 15

Ala Gly ser Gly Arg Giy Glu Ala GTu Thr Arg Ala Cys Ile Tyr Tyr
20

25 30

Asn Ala Asn Trp Glu Leu Glu Ala Thr Asn Gin Ser Gly ieu Glu Arg
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cys

Asn

<223>n=a,c,t, org<220><221> CDS <222>
(2)...(402) <400> 45 atg acg gcg ccc tgg gtg gcc ctc
gcc ctc cte tgg gga tcg ctg tgc48 Met Thr Ala Pro Trp
Val AIaxLemlN%}LPeu bewetep Ghﬁ@eralaeﬁﬂoys 151015
G?u G1y Ggp@mg&ﬁCL)gggmggtegggsg@g Gok gag acaregougag tgc
Zer ser Gwcrmﬁ@c‘?h Al Gly @@r@yﬁmglx GluAlaGlu Thr

65 GlaeCyS lle T r2 0 aac ac¢fgg gag
Asp Phe Asn & grér Asﬁnﬁ%gi algc gﬁs P% %gc %t o é?cgc 44 Asn
Pro Gln val Egd”?fsWTrﬁfG‘FﬁsL"gﬁ @IE’J &%{‘a ,Q}Afsl Q&ﬁ‘?‘Sé Gly
phe Thr 212 Lgle@r@my\pgag ygo dy Pro Glu val Thr Tyr Glu Pro
pro pro Thr afr32d 9AWO- PC%T Sequence Llstlng as filed Cys Glu
130 Gly Glu Gin Asp Lys Arg Leu His Cys Tyr Ala Ser Trp
<2105 23 Ala 505560 aac agc tct ggc acc atc gag ctc gtg aag
iﬁ%ﬁ 402 aag ggc tgc tgg cta gat240 Asn Ser Ser Gly Thr lle
<213> momo sabikkd-eu Val Lys Lys Gly Cys Trp Leu Asp 65707580
220> gac ttc aac tgc tac gat agg cag gag tgt gtg gcc act
2%%%? %% . gag aac288 Asp Phe Asn Cys Tyr Asp Arg Gin

u Cys Val Ala Thr Glu Glu Asn 859095 ccc cag gtg

o e c@ctgg 59 tge tgt g;@a 09C ARG HIC J6C A3CHATRICIB6

Met
1

gcc
Ala

aac
ASh

tgc
Cys

aac
AsSh
65

gac
Asp

cCl
Pro

ttc
rhe

CCe
Pro

The Ala PR GBiNeyal FyrePHeaCys CYs TS BIEGhEASITPhe
cer Cys Asn Glg Ar% 100105110 ttc act %%E ttg cca ga
2 ; ser G@&%@é@%&%a@%ﬂ?é@&é& ﬁ&& @%Q 4r%|e
FHs Leu Pro Glu Al&°Gly Gly Pro GIu Val Thr Tyr Glu

g%g igg 1t_Elzrcsa; 15t]32 Z@CG%CC%QC a@cd@%mo Rrad
32 R Ala Bré thed 30'<P10% 46" <214 >T351 £215> PRT

g2 ggc oF 3l§g> JHOMR SPPIERS 52292 £22de YARMNT <222>
Glu 6ly A <GP2Be Xega eodiPiOR Ght OR Met CRTHISOR Lys

>0 OR Asn <400> 46 Met Thr Ala Pro Trp Val Ala Ley

2o sor AjarfedicediiripiciifSel (el &y %iﬁﬁlﬁeél%éélyﬁer
Gly Arg8ly Glu Ala Glu THP Arg Glu Cys lle Bjr Tyr

ttc aac t202530@at agg cag gag tygt gt‘r;'] gcc act gag gag aac 288
Phe Ash Cys Tyr Asp Arg Gln Giu Cys val Aala Thr Gly Gég Asn
85

cag gtg tac ttc tgc tgc tgt gaa gge aac titc tge aac gag cgc 336
cin val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
100 105 110

act cat ttg cca gag g¢t g?g %c ccg gaa gic acg tac gag cca 384
Thr His teu Pro Giu Ala Gly Gly Pro Glu val Thr Tyr Glu Pro
115 120 125

CCg aca gec oo acc 402
pro Thr Ala Pro Thr
130

<210> 24

<211> 134

<212> PRT

<213> Homo sapiens

<400> 24
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Asn Ala Asn Trp Glu Leu Glu Xaa Thr Asn Gin Ser
Gly Leu Glu Arg 354045 Cys Glu Gly Glu Gin Asp
Lys Arg Leu His Cys Tyr Ala Ser Trp Ala 505560 Asn
Ser SeraGlytThpileGlenlede\Makbyg lagsrGhd Cys Trp
Mgt Thr Al2 PR iRsP 65170580 ASp PhEASYCYS 15T Aép Arg
Ala Gly ser ggaarﬁ@@wéwamgwrﬂmr@ G %n%%S%QSyPro GIn
Asn Ala A VakTyrfile1CyszOys @ys@lm@l;@%&smw@@ys Asn
cys 6l oy BIEAgs910b3 10 ke T His LausBraGlurgla Gly

asn 2o ser CRIHETQGRRYALT LTV Gl BRY 115120125 Rro Pro
A2p phe asn oA B0 T 130 <F107 41, <2117 pl2 <2de> PRT
’ 18> Fomo sapiensgé40 >47 Met Threala Bro Trp
Pro Gin val WL PRIV AR L SGiLEY 7P BRy Serisgftydis1015
Phe Thr His LaaPGIy Qe GRHARGYCIPRGIy Atd E)p THr ArgPGlu Cys
e lle Tyr Tyr 202%?0 Asn Ala Asn ﬁ%jem Leu Glu Arg
Pro Bre ™ AhFRsh GIn Ser Gly Leu Giu Arg Page 29
A-1219-WO-PCT Sequence Listing as filed 354045
jﬁ({’; igz Cys Glu Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala
<212> ona  Ser Trp Arg 505560 Asn Ser Ser Gly Thr lle Glu Leu
<213> Homo sagignsys | ys Gly Cys Trp Leu Asp 65 70 75 80 Asp
329> . Phe Asn Cys Tyr Asp Arg GIn Glu Cys Val Ala Thr
<222> (1)...(@ Glu Asn 859095 Pro GIn val Tyr Phe Cys Cys
<400> 25 Cys Glu Gly Asn Phe Cys Asn Glu Arg 100105110
A% 752 212 SEDCS T L S0 AR BB Blungal Thr

1 Tyr &lu Pro 115120125%0Pro Pro Thr Ala Rso Thr Leu
gee ggc tet gh@UgthioyalbestAlagTyfasedoleud ket a]taoéhg&laéo Rro
Ala Gly ser G ¢, iy bt ISETIE NIV AL &HSLEY AVA PHe Trp
sac gcc aac HICLINJ4D190LSDL100 Mg, His Atg Lys Bro Bro T,
Asn Ala Asn T&lwrﬂisé%agﬁspﬁleﬁﬂissém ASH ang i f%i% G]Iy

3 Pro Pro Pro Pr8%er Pro Leu val Gﬁ/ Leu Lys Pro Leu
s %158 &1y 8%'@%9922;%%%%%%%% s Cys $§: RHES

aac agc tct g?c acc atc gag cte gty aag aag gge tgc tgg cta gat 240
Asn Ser Ser Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
&5 70 75 80

gac ttc aac tge tac gat agg cag gag tgt gtg goc act gag gag aac 288
Asp Phe Asn Cys Tyr Asp Arg Gln Glu Cys val Ala Thr Glu Glu Asn
85 a0 95

cce cag gtg tac tic tgo tgo tgt gaa g%c aac ttc tgc aac gag cgc 336
Pro GTn val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
100 105 110

ttc act cat ttg cca gag gct g%g g?c CCg gaa gtc acg tac gag cca 384
Phe Thr His Leu Pro Glu Ala Gly Giy Pro GTu val Thr Tyr Glu Pro
115 120 125

CCC CCg aca goc cce acce 402

Pro Pro Thr Ala Pro Thr
130
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<210>
<211>
<212>
<213>

<400> 26

Met Th
1
Ala 61

Asn Al

Cys GI
50

Ash Se

65

Asp Ph

Pro Gl

Phe Th

Pro Pr
13

<2310>
<211
<212>
<213>

<220
<221>
<222>
<223>

<220>
<221>
<222>

<400>

atg ac

Met Th
1

gce g

Ala G?

aac gc
Ash Al

tgc ga
Cys Gg

aac ag
Ash Se
65

gac tt
Asp Ph

CCC Ca
Pro Gl

Leu Glu lle Lys Ala Arg Gly Arg Phe Gly Cys val Trp
Lys Ala GIn 195200205 Leu Met Asn Asp Phe Val Ala
val Lys lle Phe Pro Leu GIn Asp Lys 210215220 GIn
" Ser TrpAGlmSer-BGlu frg@ie esRhe Sef Tt Pro Gly
134  Met Lys 225230235240 His Glu Asn Leu Leu GIn Phe
homo salifeAVla Ala Glu Lys Arg Gly Ser Asn 245250255 Leu
Glu val Glu Leu Trp Leu lle Thr Ala Phe His Asp Lys
r ala Palyropeva2602652 704 et Thi Aspclyrseeudysysly Asn
y ser SH$ M%glEh%hB& Atﬁgs%ll%ﬁre%yﬁ%@%ﬁq[;% If!jls_| _VaCI; |
a r eu SepTyr | ey His Glu
o gon T U A P G i
4 Sl QYUSBro8 eI RIAHIE ATY 3¢531 5318350 ASp Phe
rser qlyg *Se%ﬁ;@ NP \AT 1Bl l;.?uGIlX/sCSSeT*“AsHSLLQSP Thr
e Asn QMagyaI@QEAB@@BBSMe%sAWA@p PheGlyskeusAla Val
n val TArgnhh@G&ust Gly kys E’srfodﬁ’m%a%g%wrﬁly Asp

- wis (NRRISGNGIn Y By ThrAE Arg T Met-Ala Pro
115 Glu 35536036&%¥al Leu Glu Gly Afa lle Asn Phe GIn

o thr MM QPASEAla Phe Leta Arg lle 370375380 Asp met

0 Tyr Ala met Gly Leu val Leu Trp Glu Leu Val Ser Arg
. Cys 385390395400 Lys Ala Ala Asp Gly Pro Val Asp
402 Glu Tyr Met Leu Pro Phe Glu Glu 405410415 Glu lle

DNA

nomo saidh&In His Pro Ser Leu Glu Glu Leu GIn Glu val val
val 420425430 His Lys Lys met Arg Pro Thr lle Lys
vaﬁatfﬁ-%sB His Trp Leu Lys His Pro 435440445 Gly Leu Ala

(82)..,65

n = a, Glitled £ys Val Thr lle Glu Glu Cys Trp Asp His Asp
450455460 Ala Glu Ala Arg Leu Ser Ala Gly Cys Val

%fg (%5 Glu Arg Val Ser Leu 465470475480 lle Arg Arg
) " Ser val Asn Gly Thr Thr Ser Asp Cys Leu val ser Leu

g geg 489U NalThsserYakTheAss fal Asp LU Pio
rATa Apdl [R/3AG IR S Y e HOOB05B10 %2905 &%211>

426 <212> PRT <213> Homo sa;caiens <400> 48

c tct g%g cgt ggo gag gt gag aca cgg nnn tgc atc tac tac 96
y Ser Gly Arg Gly Giu Ala G;g Thr Arg Xaa Cys I;S Tyr Tyr

20

€ aac tgg gag ctg gag cgc acc aac ¢ag age g%c ctg gag cgc 144
a Asn Trp Glu Leu Glu Ar% Thr Asn Gln Ser G4§ Lau Gtu Arg
35 4

a ggc gag cag gac aag cgg cig cac tgc tac geo toc tgy cge 192
U Gly Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
0 55 60

C tct ggc acc atc gag ctc gtg aag aag g%c tgc tgg cta gat 240
i Ser Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
70 75 80

€ aac tgc tac gat agg cag gag tgt gtg gcc act gag gag aac 288
e Asn Cys Tyr Asp Arg Gin Glu Cys val Ala Thr Glu G;u Asn
85 a0 5

g gtg tac ttc tgc tge tot gaa g%c aac ttc tgc aac gag cgc 336
n val Tyr Phe Cys Cys Cys Giu Gly Asn Phe Cys Asn Glu Arg
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A-1219-WO-PCT Sequence Listing as filed Met Pro
Leu Leu Trp Leu Arg Gly Phe Leu Leu Ala Ser Cys
Trp lle 151015 lle val Arg Ser ser Pro Thr Pro Gly Ser
Glu GIstlsaOAdarN@t&@QSIB&ﬂm Asdrfﬂys Pro Ser
@ys Ala Leu Ala AI¥ Leu Pro Lys Aspj\/al Pro 354045

Phe The s APRro@n BHIPHY G RISt GluAlapRIESEYs HiS
115 lle Leu Asn 508860 Met Leu HiSeu Lys Lys Arg Pro
ccc ceg aca géspcvaicPhr Gin Pro val Pro Lys 65 70 75 80 Ala Ala

Pro Pro Thr A

130 26eliAsn Ala lle Arg Lys Leu His val Gly Lys val
GIy 859095 Glu Asn Gly Tyr Val Glu lle Glu Asp Asp

210> 28 lle Gly Arg Arg Ala Glu 100105110 met Asn Glu Leu
izﬂi %3? Met Glu Gin Thr Ser Glu Tie lle Thr Phe Ala Glu

<213> Homo sagfayy 20125 Ser Gly Thr Ala Arg Lys Thr Leu His Phe
<220> Glu lle Ser Lys Glu Gly 130135140 Ser Asp Leu ser

<223> VARTANT

<222> 28 val val Glu Arg Ala Glu Val Trp Leu Phe Leu Lys

<223~ Xaa BRApgs)g,s’qwgﬁo %Aﬁboﬁﬁ%?é A&nh%rg Thr Arg Thr

<4005 28 Lys val Thr lle Arg Leu Phe 165170175 Gin Gin Gin
et Thr ala PhyS ISR re1GirGlyaSen Leu AspsThe&ly wlay/6lu Ala

ala 6ty ser HPALSRIIGIM Bl VAL Gl Law kys GlyiGiurfrg Ser
Asn Ala Asn %@ l'H‘eHe %Lflul‘tg%_r%?r tcé;lrp 31?5529%953%’{5” q\ISVaI ASp

S Sap rTrP |s Val Rhe Pro val
cys g0 <ty Géiéé’l%?t&a”éé‘r’ SePI8 S AR LEG L8R K8 Bin Gly
Asn ser ser GlyJreerle &ly bap AGh Y4 3?52902@5%%9@@% Ala
Asp Phe Asn C@]%B@I%GMWS Gin GlI\SerBlyiXlas 1ue°awal

Pro GIn val Tbcetaneéﬁeﬁgba%ﬁe laa Lyisys;hys:ysysslnyﬁhwﬁlu Glu

phe Thr is 1EIUGIAGIM CLYRLYS los 2602652/0&IV-Gly Gly
1> Gly Gly, Gly AREGly Ala Asp Glu 8fu Lys Glu Gin Ser

Pro 2ro Thr A

130 275280285 His Arg Pro Phe Leu met Lea Gin Ala Arg
Gin ser GiU Asp His Pro 290295300 His Arg Arg Arg
219 23, Arg Arg Gly Lea Glu Cys Asp Gly Lys Val Asn lle
<212> ovA 305310315320 Cys Cys Lys Lys Gin Phe Phe val Ser

<713> Homo sepjSEs Lys Asp lle Gly Trp Asn 325330335 Asp Trp lle
3220 ariaville Ala Pro ser Gly Tyr His Ala Asn Tyr Cys Glu Gly
<2225 (82)...(84)

<223> n = a, c, t, or g

<220>

<221> variation

<222> (118)...(01200
<223>» n=a, ¢, ©, org

<220>
<221> CDS
<222> (1)...(402)

<400> 29

aty acg gog ccc tgg gt_c]; gcc cic gec cte ctc tgg gga teg ctg tge 48
Met Thr Ala Pro Trp val Ala Leu Ala L% Leu Trp Gly Ser lLeu Cys

1 15

gce ggc tct ggg cgt ggg gag got gag aca cgg hnn tgc atc tac tac 96
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340345350 Glu Cys Pro Ser His lle Ala Gly Thr Ser
Gly Ser Ser Lea Ser Phe 355360365 His Ser Thr val
lle Asn His Tyr Arg Met Arg Gly His Ser Pro Phe
37037588Q1Ata0Asn Eeadrys Ser BysCysidal Pro Thr

Ala 6ly ser Y dT%a Afg Pro med S&F 8853503954480 Melteu Tyr

aac gee aac tYToASPASRGIV G Asn lls e Lys Ly Ale Gip,
1 s 1 DA TG AR A e e e s e O

s Ser

33 420425 <210> 49 <211> 375 <212> PRT <213>

rac 923 99¢ LG SHPRAS U649 Met i tySed GiALed®
Cys Glu Gly G@y§7‘{7’a°isﬂ'yﬂsfflé\mylﬁ@e%? Phe Leashe 191015 Val

50

Ala Gly Pro Val Asp Leta Asn Glu Asn Ser Glu Gin

ASn sar sor ALySEIGAI 205 VSE G €95 BhuhiERdLys Aln

65

Ala Cys’fhr Trp Arg Gin A$h Thr Page 31 80

825 Phe aan e 1219H/QEQT senuencs Listingrasdien 394045

P ys Ber’8er Argie Gigals 18 tys i€ il eu Ser
ccC cag gt tlarys:{'ceygéoc§§ﬁgtpﬂ’& U %w&prt'géaag)cl’%és&ye %%
Pro Gin va “fk wwvavmwgggs Letn 65e7Qvy Lew®ro Lys

gy a Pro Pro Leu Arg Glu Leu lle Asp (]5 n Tyr Asp val

phe Thr 15 LEDIPDEIGIRTABIAYY ASD BRriTRrESH B SERLed™

115 Glu Asp Asp A8p Tyr His 100105%#20 Ala Thr Thr Glu

cce ceg aca gfhirctke dte Thr Met Pro Thr Glu Ser Asp Phe Leu 402

Pro Pro

<210
<21l
<212>
<213>

<220
<221>
<222>
<223

<220>

bee T 2138190925 met Gin val Asp Gly Lys Pro Lys Cys Cys

Phe Phe Lys Phe Ser Ser 130135140 Lys Tie Gin Tyr
33:34 Asn Lys Val val Lys Ala Gin Leu Trp lle Tyr Leu
prT 145150155160 Arg Pro val Glu Thr Pro Thr Thr val
Homo sapi8val Gin lle Leu Arg Leu 165170175 lle Lys Pro
varzanpVI€t Lys Asp Gly Thr Arg Tyr Thr Gly lle Arg Ser Leu
28 18({))185)11%9{ Lys LReg ﬁb\sp met Asn Prg Gly Thr Gly lle
ot agﬁ‘,’rp ol Abp al195286265 £s Thr val Leu

Gin Asn Trp Leu Lys Gin Pro Glu Ser Asn Leu Gly

<221> VARIANT210215220
<222> 40
<223> Xaa = Ala OR Gly OR Gln OR Met OR His OR Lys OR

Asn

<400> 30
Met Thr ala Pro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5

3
10 15

Ala Giy Ser Giy Arg Gly Glu Ala Glu Thr Arg Xaa Cys Iie Tyr Tyr
20

25 30

Asn Ala Asn Trp Glu Leu Glu Xaa Thr Asn Gln Ser Gly iteu Glu Arg

35 40 45

Cys Giu Gly Giu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg
50 55 60

65

Asn Ser Ser Gly Thr Iie Glu Leu val Lys Lys Gly Cys Trp Leu Asp
70

75 80

Asp Phe Asn Cys Tyr Asp Arg GIn Glu Cys val ala Thr Glu Glu Asn
85 90

Pro GIn val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100 105 110

phe Thr #is teu Pro Glu Ala Gly Gly pPro Glu val Thr Tyr Glu Pro

115 126 125

Pro Pro Thr Ala Pro Thr

Page 19



130

<210> 31
<211> 40
<212> DNA

2

lle Glu lle Lys Ala Leu Asp Glu Asn Gly His Asp Leu
Ala val Thr 225230235240 Phe Pro Gly Pro Gly Glu
Asp Gly Leu Asn Pro Phe Leu Glu val Lys 245250255
Val Thr Aspid-e-Pro bymeArg SeriangaArf) ksp Phe
Gly Leu Asp Cys 260265270 Asp Glu His Ser Thr Glu
Ser Arg CyS Cys Arg Tyr Pro Leu Thr Val 275280285
Asp Phe Glu Ala Phe Gly Trp Asp Trp lle lle Ala Pro

<713~ nomo saby&Arg Tyr 290295300 Lys Ala Asn Tyr Cys Ser Gly

<220
<222> (1

18).

Glu Cys Glu Phe val Phe Leu Gin Lys 305310315320

<221> vaﬂat!T 12@ro HiS Thr His Leu val His Gin Ala Asn Pro Arg

<223> n

<220
<221> CD
<222> {1

<400> 31

atg acg
met Thr
i

gco gge
Ala G%y

aac gcc
Asn Ala

tgc gaa g

Cys Glu
50

aac agc
AsSn Sser
65

gac ttc
Asp Phe

CCC Cag
Pro Gin

tte act
Phe Thr

cee ey
Pro Pro
130

<210> 32
<211> 13
<212> PR

= a,

5
J.

gcy
Ala

ict
ser

aac
AsSn
35

G%y

Tct
Ser

aac
Asn

gt
va

cat
Ris
115

aca
Thr

4
T

er Ala 325330335 Gly Pro cys cys Thr Pro Thr
Lys met Ser Pro Ille Asn met Leu Tyr 340345350 Phe
(A@r} Gly Lys Glu Gin lle lle Tyr Gly Lys lle Pro Ala
met val 355360365 Val Asp Arg Cys Gly Cys Ser
34 Q34 @@2@&%@0@2&? 2L7t52kd> RRT:5243> 43
FHomMid $apigAs- %ﬂﬁbbﬁ@ Kta PfoGlwrtetSE€dGly Gly
Pro Ser val Phe Leéj 'he Pro Pro L /S 151915 Pro Iggs
cﬁgspﬁleeﬁ%&rﬁw&ﬁl&% ?\roégTEWg aﬁ ﬁ\'r cys
¥4l 202530 val val Bsp val ser His GIL?(Asp Pro Glu

tyal g.[gscp.hg]aﬁﬁ NTaEE PR 354045 g%iyl Sl Biyyal Gla4

"val His Asn Ala4t1ys Thr Lys Pro Asg Glu Glu 505560
SRINIYERASHSRE B g THAIG Ak V@l servalqLeys Thioy
G&alqiéwﬂiégg%m 75 80° Gift Agp TepEeuRsHGly Lys
Glu Tyr Lys Cys Lys VaI Ser Asn L S 859095 AIa g_eu
R e b P
Gin 100105110 Pro Arg GFL? Pro Gin VaI Tyr ¥hr Leu
tmotFtr@gSeggg\ yg gﬁ%iiﬁ?@ﬁ@@kﬁ%ys #&8n
Ein kkal Ser Eeu Thr Cys Leu'Val Lys Glysﬁ?he Tyr Pro
tP@gecS%cAgleZagQ WO @QI&Q@@Q@@%A@%@Q@S fileg
1130185140' SV ASHIfe AlE VAN GRYTEERGIlY SEF Asn

Gly GIn Pro Glu Asn Asn
tfg cca gag gct ggg ggc ccg gaa gtc acg tac gag cca 384
Leu Pro Glu Ala G;g Gly Pro Glu val IEE Tyr Glu Pro

1

geC CCC ace 402
Ala Pro Thr

<213> Homo sapiens

<220>

<221> VARIANT

<222> 40

<223> Xaa = Gly OR GIn OR Met OR His OR Lys OR Asn

<400> 32

Met Thr Ala Pro Trp val ala Leu Ala Lgu Leu Trp Gly ser Lgu Cys
1 5 1 1
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Ala Gly
asn Al

Cys Gl
50

Asn Se

65

Asp Ph

Pro Gl
Phe Th

Pro Pr
13

«210>
<211
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220
<221
<222>

<400>
atg ac

met Th
1

55 5 |

aac gc¢
Asn Al

tge ga
Cys Gl

5
aac ag

Ash Se
65

gac tt
Asp Ph

cce ca
Pro Gl

ttc ac

145150155160 Tyr Lys Thr Thr Pro Pro Val Leu Asp
Ser Asp Gly Ser Phe Phe Leu 165170175 Tyr Ser
Lys Leu Thr Val Asp Lys Ser Arg Trp GIn GIn Gly Asn
al 180188190 s sertvad Metiied Glu Ala
ser g]\sféd\ 'ﬁls% sr% CP%UTH éﬁﬁ‘ £9556030% s Eer Leu
a 25 TER Pl etes & ‘Pﬁ@adl‘V 1478 £10595 Hr 168 S 4091>
u GW 6480?1@2&52» NRg<2E 35 HomQySapiers<P20s«221>
r ser c,\mnaﬁmc;%&z%(l\)m (44—&0% $>cs=rdy Ced, QB Q
e Asn @239? égza@ gma&%z 1) 4(480) 40Qr.5Latg acg
o val Tgp M} C& £1E1998 116, 100.008,100,010
azléro r Val Ala’Leuda Led Leu
U "?r Sy f@‘i@i'é\éa c g5t Y8d St gag
o Thr "@ég"”gj’ci”g"ag aca cgg nnn tgc atc tac tat96 Ala Gly Ser
Gly Arg Gly Glu Ala Glu Thr Arg Xaa Cys lle Tyr Tyr
33 202530 aac gcc aac tgg gag ctg gag nnn act aac cag
392 agc gge ctg gag cgcl44 Asn Ala Asn Trp Glu Leu Glu
Homo saggasThr Asn GIn Ser Gly Leu Glu Arg 354045 tgc gaa
ggc gag cag gac aag cgg ctg cac tgc tac gcc tcc tgg
ya"12t18c192 Cys Glu Gly Glu GIn Asp Lys Arg Leu His
"= a. Cy§TY Ala Ser Trp Arg 505560 aac agc tct ggc acc
Vam . ..;alC gag ctc gig aag aag ggc tgc tgg cta gat240 Asn
8er Ser Gly Thr lle Glu Leu Val Lys Lys Gly Cys Trp
" 2 LeldASp $5707580 gac ttc aac tgc tat gat agg tag gag
s 9t Otg gcc act gag gag aac288 Asp Phe Asn Cys Tyr
(1}...GAsp Arg GIn Glu Cys Val Ala Thr Glu Glu Asn 859095
33 ccc tag gtg tat ttc tgc tgc tgt gaa ggc aac ttc tgc aac

ERE E@?Q%@%%ﬁ@ﬁﬁc@?ﬁ‘% SV TIUBly

Asn®he Cys Asn Glu Arg 100105110 ttc =ct cat ttg

C 16t HPABA9,00:003.050 ORY 9AAGEAR0G {09 Gorr oI
oThe SLed 1Pl BT A G Plp BlU@ly Pro

Trp Ala Ser 115120125
€ aaC tgg gag Cig gag CgC acc aac cag age gac ctg gag ¢gc 144
a Agg Trp Glu Leu GTu Arg Thi Asn Gln Ser Gly Leu Giu Arg
40 45

a g%c gag cag gac aag cgg <tg cac tgc tac goc teo tgg gen 192
8 Gly Giu Gin Asp ng Arg Leu His Cys Tyr Ala Ser Trp Ala
60

C tCt gge acc atc gag ctc gtg aag aag ggc tge tgg cta gat 240

r ser Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
70 75 80

C aac tgc tac gat agy cag gag tygt gtg gocc act gag gag aac 288
e Asn Cys ng Asp Arg Gln Glu ng val Ala Thr Glu Glu Asn
95

g gtg tac ttc tge tge tgt gaa gge aac tic tgc aac gag cgc 336
n Val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn GlU Arg
100 105 110

t cat thg cca gag gct 9gg ggc <cg gaa gtc acg tac gag cca 384
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act acc atc ccc tct ggt ggg cct gaa gcc act gca gct gct
gga gat432 Thr Thr lle Pro ser Gly Gly Pro Glu Ala
Thr Ala Ala Ala G ly Asp 130135140 caa ggc tcg ggg

one e s e o
115 §e Alze p 10 Eysibed GIU GIY Pro Ala
cee ceg aca gIc—lgscglL.cgc:lc45150155160 A-1219-WO-PCT Sequenge
Pro Pro Thr A gstirrg s filed <210> 52 <211> 160 <212> PRT
<213> Homo sapiens <220> <221> VARIANT <222>
<210> 34 28 <223> xaa = any amino acid <220> <221>
22 L34 VARIANT <222> 40 <223> xaa = any amino acid
<213> Homo sagtkP®> 52 Met Thr Ala Pro Trp val Ala Leu Ala Leu
<400> 34 Leu Trp Ely Ser Leu Cys 151015 Ala Ely Ser Ely Arg
Met Thr Ala PEQTER Y|4 GILETHP AAEEUXEH EPsHE T yr 262530
Ala Gly ser gAsmAla‘iAghUTma Ceu @d;uAXaaay”ﬂgﬂAgmr‘G’m Ser

Asn Ala Asn T yGh.eue.GIan 45:@}45 GHJ(EWL&JLGGHR:ASD Lys
Cys clu iy G/.\rggheusbll@@ mm set Typ Aty R05560,Asn Ser

s 26r ser PELENINENS Glu Lot val B Lo Ely s Trp Leu
6 0 75 80 Asp Phe'fsn C Gln
Asp Phe Asn C@Iuﬁfy“s R/alﬂ%fsa"Tﬁ}“C%ﬁf &l Aén §5§§é@)§§f—”r6553|n val
Pro Gln va] ngn"’lmh'é‘/E:ﬁ%Snyé %@ME‘IW@SF}VP@%@% A%n Glu
Phe Thr rﬂ s LArg’@OGI&OSEEl@IPh@TPhp idis keu Pror@lyilartely Ely
Pro Pro Thr APSGlankly Pro erp Ala Ser 115120125 Thr Thr lle
130 Pro Ser Ely Ely Pro Glu Ala Thr Ala Ala Ala Ely Asp
2105 35 130135140 GIn E!y S_er Ely Ala Leu Trp Leu Cys Leu
igﬂ"i ggi Glu Ely Pro Ala His Giu 145150155160 <210> 53
<213> Homo sapehd> 402 <212> DNA <213> Homo sapiens <220>

<220 <221> variation
<221> CDS

<222> (1)...(402)

<220>

<221> variation

<222> B4

<223> n=a, ¢, t, org

<400> 35

atg acg gcg ¢cc tgg gig goc e goee Ot Cic tgg g%;a tcg ctg tge 48
Met Thr Ala Pro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys

1 5 10 15

gee g?c tet g?g gt g?g gag gct gag aca cgg gcn tge atc tac tac 96
Ala Gly ser ng Arg Gly Giu Ala G;? Thr arg Ala Cys I;e Tyr Tyr
0

aac goc aac tgg gag ctg gag gon acc aac cag agc g?c ctg gag cgc 144
Asn Ala Asn Trp Giu Leu GIU Ala Thr Asn Gin sSer Gly Leu Glu Arg
35 40

tgC gad ggC gag <ag gac aag cgg ctg cac tgc tac goo tec tgg gon 192
Cys Giu Gly Glu GIn Asp Lys Arg teu His Cys Tyr Ala Ser Trp Ala
50 55 60

4ac age tot gge acc atce gag ctc gtg aag aag g%c tge tgg cta gat 240
Asn Ser Ser Gly Thr ITe Giu Leu val Lys Lys Gly Cys Trp Leu Asp
65 70 75 80
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<222>(1)...(402) <223>n = a, C, t, or g <220> <221>
COS <222> (1)...(402) <400> 53 atg acg gcg ccc tgg
gtg gcc ctc gece cte cte tgg gga tcg ctg tge48 Met Thr
Ala ProAFiai¥abAler Lseouiee Liderct eudFrpiEy Ser Leu
gac tte aac toy$atSk0 LB gesyang tak Ged 990 Gaastgag asa
Asp Phe Asn ¥od§iuttige %ﬁz?ag‘g‘fa%g%%a"gf %If%ﬁr@sély Glu
Ala Glu Thr Ar% Xaa fgs lle Tvr Tgr 202530 aac ace
ccc cag gtg tac ttc tge igo £ gaa ggc aac tic tdc aac gag cgc
ro n va
Pro Gl Iaa@ﬁggygagi:tg/gag R aec aacc@a%lsagcéggeg:tg gag
8&0 144 Asn Ala Adh Trp Glu Leu Gl Xaa Thr Asn
Phe Tar s | oTbraca Tl CEYG A ITHOBS LY Fr 8 RS %
115 A-1219-w0-PQ70Sequence Listingas filed Cys Glu
cce ccg aca dalk&lddoin Asp Lys Arg Leu His Cys Tyr Ala Serafsp
pro Pro Thr ANdS0EE60 aac agc tct gge acc atc gag ctlc gtr? alag
aag ggc tgc tgg cta gat240 Asn Ser Ser Gly Thr lle
210> 36 Glu Leu Val Lys Lys Gly Cys Trp Leu Asp 65707580
513 mar  0ac ttc aac tgc tac gat agg cag gag tgt gtg gec act
<213> Homo saggpjsgag aac288 Asp Phe Asn Cys Tyr Asp Arg Gin
<400> 36 Glu Cys Val Ala Thr Glu Glu Asn 859095 ccc cag gtg
Mgt Thr Ala PROCTER YGL BGR 15t g9 e Sac tetht Waci§Ad égc336
Ala Gly ser g%lfd‘@iﬁ‘\‘//éﬂYWF’@“G% éi@?s"(‘?yé;@@%@[vﬂghmhe
rn a1a asn T OTLGH AL 100105110 te act cat tg oga gag
35 gct ggg ggc ceg gaa Af_c acg fac gﬁ/g cla384 Phe Thr
cys %” iy Glfes BOPra GISAIE IV GYy %D Bral™hrr Glu
Asn ser ser GDrg mlﬁﬁz@yzse@cv@begsap@ gee éﬁcﬁ:@cngﬁtro Pro

Rap phe asn FhrAlaRre-Thnd 30.<@i0ab41£ 20 = 13dix 332> PRT

Pro c1n val 172 3R> HIOME SPIENSAR20% 72243 NARIANT,<222>
she Thr His Low Saadn XAR,ABY aMing Acld $R2080<221,
VARIANT 120 125

115
ero Pro Thr Ala Pro Thr

130

<210> 37

<211> 402

<212> DNA

<213> #Homo sapiens

<220>
<221> CDS
<222> (1)...(402>

<220>

<221> variation

<222> 192

«223>n=a, ¢, t, or g

<400> 37
atg acy geg oo tgg gty goc ote goc cte ote tgy gua toyg oty tge 48
Mﬁt Thr Ala Pro Tgp vai Ala Leu Ala ng Leu Trp Gly ser Leg Cys

1

gee ggo tct ggg cgt ggg gag get gag aca cgg tgg tgc atc tac tac 96
Ala Gly ser GZ% Arg Gly Glu Ala G%g Thr Arg Trp Cys Igg Tyr Tyr
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<222> 40 <223> Xaa = any amino acid <400> 54 Met
Thr Ala Pro Trp Val Ala Leu Ala Leu Leu Trp Gly Ser
Leu Cys 151015 Ala Gly Ser Gly Arg Gly Glu Ala Glu
Thr Ar Ate Fyqu 20253@ AsriAda Asn T4P

Asn Ala Asn Téﬁtﬁte *‘8383‘ 3 The %neé‘%rsge%%@eﬁéuﬁﬁwré

33354045 Cys GltPGly Glu GIn Asp /s Arg Leu His

Igc gaa ggc 9%/@1{1’ ygqﬁ\lﬁaﬁ%}@ q pg 5%§§Omsn§eggsegﬁly1¥hr

Y v e af'uﬁ_%u il If’ys P_ G%;SC)%S ‘f‘ Leu A 365 70

aac age tcr gho 8 AP RH.ASRLYS T, %gp é&gtgm@lga@ysﬂél

Asn ser ser GMaTmthgla?GllwiAEW 85909 g bo Binal Ty rehe Cys
Cys Cys Glu Gly ASn Phe Cys Asn Glu Arg

sac t5c 22c 9PAINA QUBrATIRE I 180 BiCEI ARGl Blo
Glu&al Thr Tyr Glu Pré°115120125 Pro Pfo Thr Ala

cce cag gty tE’crcrfEhth&szﬂga5fggtziak>t4029<2ala2>g@l\téc<21%

Pro 61n Val THoid Shipidns Logl 00315 Viriaiolifg 2222

ttc act cat t%)'cc(f"g)a?g) gct gog ggc ccg gaf‘gl@%?gWQ Eg-lgca 384

e ISU

ehe Thr Tl? léguen §£1> b‘\? GQ/ZE G(?ﬁ Va(hé% yzfoﬁw gé atg

cce cog aca d@€QGECELCC tgg gtg gec ctc gec Cic ctc tgg gga teg @ty
Pro Pro Thr Afgcl® et Tim Ala Pro Trp val Ala Leu Ala Leu Leu
Trp Gly Ser Leu Cys 151015 gcc ggc tct ggg cgt ggg
<210> 38 gag gct gag aca cgg nnn tgc arc tac tac 96 Ala Gly
<1l> 134 ger Gly Arg Gly Glu Ala Glu Tim Arg Xaa Cys lle Tyr

<212> PRT
<213> Homo safign202530 aac gcc aac tgg gag ctg gag nnn acc aac

cag agc ggc ctg gag cgcl44 Asn Ala Asn Trp Glu Leu
<400> 38 G1 u Xaa Thr Asn GIn Ser Gly Leu Glu Arg 354045
Met Thr Ala w@chaa@g@gagucab e aachggﬁbtgseage@géstac gcc
A1a Gly ser Gtt;cxat@g@@m]lgz\@yﬂﬁ GlyeGhp Gia A&px&ysrﬁdg Leu

Asn Ala Asn TEHSC€QY§EJSH3é\k*éséﬁfTXEh/ﬂf% sar Gly Leu Glu Arg
35 45
Cys Glu Giy Glu Gin Asp i_ys Arg Leu His Cys T%r Ala ser Trp Ala
50 55 6
Asn Ser Ser Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
65 70 75 80
Asp Phe Asn Cys Tyr Asp Arg Gln Giu Cys val Ala Thr GTu Glu Asn
85 S0 a5

pro Gln val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100 105 110
phe Thr His Leu Pro Glu Ala G1y Gly Pro Glu val Thr Tyr Glu Pro
115 120 125

Pro Pro Thr Ala pPro Thr

130
<210> 39
<21l> 402
<212> DNA
<213> Homo sapiens
<220>
<221> CDS
<222> (1)...(402)
<400> 39
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aty
Met

gcc
Ala

aac
Asn

tgce
Cys

aac
Asn

65
gac
ASp

cco
Pro

ttc

pPhe

cCe
Pro

<210>
<211

acy
Thr

&y

gce
Ala

gaa
Glu
5C

age
ser

tte
rPhe

cag
Gin
act
Thr
ceg

Pro
130

505560 aac agc tct ggc acc atc gag ctc gtg aag aag
ggc tgc tgg cta gat240 Asn Ser Ser Gly Thr lle Glu
Leu Val Lys Lys Gly Cys Trp Leu Asp 65707580 gac
ttc aac tgamc at@gy Ca 3§stgtn gm@ct gag
552 oA BRDARASH Bic dnh CysiTIALS AL Bin CIE

Cys*Val Ala Thr Glu GRY Asn 859095 ccc ¥ag gtg tac

Tct gag %c ac:dmc @G 36 ¥ro

ser % % ﬁk ﬁhe ys (Eys%i’/ q%ﬁﬁyélyfggﬁ%ﬁe Cys

aac HPRFILARAOQ102110 tzggagc 19, £GAHAYICh 44

Ash TgoG g ey oa gttr&eg ¢ geyQrad84Phe Thr His
Leu Pro Glu AIa Gly Gly Pro Glu Val Thr Tyr Glu Pro

&ty 842112508 %é%g?t?é 6E ArdfR ?EOA?JO T
Ala Pro Thr’130 <210> 56 <2¥#> 134 <212> PRT

tct og@h8> al-dom]m sapl@ﬂ@ﬁ@@@? 91,1;226932 VARKANTt<222>

ser S8 UBHE KaaLaly affingatit €520 9515

adC A‘BIA I = 9 % > ac@ I ganId

Asn ?tzgz!ﬂﬁ D%@ m%tq%éﬁa;%%%fa rpWahArl%fg%EAelaﬂLeags
Leu Trp Gly Ser Leu Cys 151015 Ala Gly Ser Gly Arg

857 TCheraIdsAIaIE T LT BT ARH X8R BfsciB M Sifir 22530
18&n Ala ASP Trp 8lu Leu Glu Xaa Th#?Asn GIn Ser

cat t@lyeteuat bt Aigu3mr045 Gys BdUaGly 8]yt lirASpBs4

wis LkYySArdikenHis Gys dy SlagerlrprMah0pabt0

113 page 36 120 A-1219¥VOAsn Ser Ser Gly

aca g <hlt‘-¢|‘e ¢u La 65 70 Asp Phe Asn Cys Tyr Asp Ar¢p2

" “Gin 85'Pro Gin Val Tyr Phe Cys Cys Cys 100

40
134

<212> PRT
<213> Homo sapiens

<400>

Met

Thr

40

Ala Pro Trp val ala ieu Ala LSu Ley Trp Gly Ser Leu Cys
5 1 15

1
Ala Gly Ser Gly Arg Gly Giu Ala Glu Thr Arg Tyr Cys Ile Tyr Tyr
20

ASn
Cys
Asn
65

Asp
Pro
phe

Pro

<230>
<211>
<21 2>
<213>

Ala
Giu
50

Ser
Phe
GIn
The

Pro
130

25 30
Asa Trp Glu Leu Glu Arg Thr Asn GIn Ser Gly teu Glu Arg
35 40 45
Gly Glu Gln Asp Lys Arg Leu His Cys Tyr ala Ser Trp Ala
55 60
ser Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
70 75 80
Ash Cys ggr Asp Arg Gln GTlu g%s val Ata Thr Glu g;u ASH
val Tyr Phe Cys Cys Cys GIu Gly Asn Phe Cys Asn Glu Arg
160 105 110
His Leu Pro Giu Ala Gly Gly Pro Glu val Thr Tyr Glu Pro
115 120 125
Thr Ala Pro Thr

41
402
DNA
Homo sapiens
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Phe Thr His Leu Pro Glu Ala Gly 115120 PCT
Sequence Listing as filed Val Lys Lys Gly Cys Trp
Leu Asp 7580 Glu Cys val Ala Thr Glu Glu Asn
9095 Glu Bly-AsmPedysAsisGla ArgF188110 Gly
<220> Pro Glu Val Thr Tyr Glu Pro 125 Pro Pro Thr Ala Pro
32 yarlatiphr 130 <210> 57 <211> 1044 <212> DNA <213>
<223> n = a, Homarsapiens <400> 57 tct ggg cgt ggg gag gct gag
<220> aca cgg gag tgc atc tac tac aac gcc48 Ser Gly Arg
355 5. @y Glu Ala Glu Thr Arg Glu Cys lle Tyr Tyr ASF1 Ala
<4005 41 151015 aac tgg gag ctg gag cgc acc aac cag agc ggc
atg acg gcg cgtgwga @g@ctgctngQGtAchf Gha kew Guthag Har
Met Thr Ala Asr;# A i SAIGILEA &l Ky %Iﬁeidﬁﬁﬁ *ggc
rer 89 G £19 caF 19e A gec dee tgd cge
25 &y sér %@%@%&%% x:%%gcam A%; Kys ARG LRl HIB Cys Tyr
a Ser Trp Arg Asf¥ Ser 354045 tct ggc acc atc gag
Aen Ala aon 1¢EcAIfD BRE HALEDGEAETdg ol Rl G R Ser Gly
35 Thrlle Glu Leu®al Lys Lys Gly Cy8& Trp Leu Asp Asp
tge gaa ggc gRheap0hb6Ruan tgatas-gak agy 6ag gagigtgtg gee
Cys cly oly G&%t%&é‘sé’agééﬁgcb%“c%@ﬂﬁ RN eSSy RLPArg
aac age tct chjrhg’“e{tg)éﬁgv@cpé aqr g’ll‘d qué’ 1_A§ tggr%tglgat 240
Asn ser ser 80 ggtact g’b/gaa goe eacAie tgc
aac gag cgc ttc act288 Val 5ryr Phe Cys Cys ff)ys Glu
925 Frc 2c HOVESPEPREICHS B¥nCI IS THIEBg0as cat'ty
cca¥fag gct ggg ggc céd gaa gtc acg tac gag cca ccc
ccc cag gt tﬁCQ:‘&BGgHIG}L&UtFHﬂ @gbk:l Ada GLy@J:yaEdfCl_g@Mng T
Pro Gin va 13;5”” EIPBrPro Phei108 105106 §88 H8c e 5t gga
g t t a act cac aca tgc ccaldd4 Thr
e o e ARG %Z% Diahidhi & A&yt Th
cys Pro 115126125 ccg tge cca gca cct gaa ctc ctg
Sco o aca g9 Yo ey tea gtc tte cte ttc432 Pro Cys Pro Ala*Pro

Pro Pro thr

130 Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe

<210> 42

<211> 134

<212> PRT

<213> Homo sapiens

<220>

<221> VARIANT

<222> 28

<223> Xaa = Ala OR Phe OR GIn OR val OR Ile OR Leu OR
Met OR Lys OR His OR Tyr OR Trp

<400> 42
Mgt Thr Ala Pro Tgp val Ala Leu Ala Leu teu Trp Gly Ser Leu Cys
10 15

Ala Gly ser (2;3)y Arg Gly Glu Ala gﬂu Thr Arg Xaa Cys Ile Tyr Tyr
30
Asn Ala ;_;ss,n Trp Glu Leu Glu Arg Thr Asn Gin Ser Gly teu Glu Arg
40 45
cys gg)u GTy Glu GTn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala
55 60
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130135140 ccc cca aaa ccc aag gac atc ctc atg atc
tcc cgg acc cct gag gtc 480 Pro Pro Lys Pro Lys Asp
lle Leu met lle Ser Arg Thr Pro Glu val
145150453160aed tgoigtrgtg gtogae Gttpdige cac

Asn ser ser c@jpargac €cligagugtalang tigb28yThsGys Mal Adal val

65

Phe T 1g LOLPEIL VA

Asp Phe Asn C%Spy\/i@§gpd_|§$ncﬂ%'ac§9 %‘pAG;!UTMaEW§1B[ﬁ‘8n
bro cin val TyOPEd U 2,386 199 &8@?9&%99&9&@ ql9 9ag gég cat
n Trpckyr val Gl

y Gly

1a@t gcc aag aca aag ccgs/6 As
SR IR Py i LY Y6 £501E5190

SSAA

Pro Pro Thr ANLFPIFIWO-PCT Sequence Listing as filed cgg gag

<210>
<211
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222

<400~

1

Ala Giy ser

gag cag tac aac agc acg tac cgt gtg gtc agc gtc ctc
43 acc624 Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val
202 val Ser Val Leu Thr 195200205 gtc ctg cac cag gac
Homo sapjgnetg aat ggc aag gag tac aag tgc aag gtc672 Val

~Leu His Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys

35 'Bys Lys Val 210215220 tcc aac aaa gee cte cca gee
n=2a, gcctatt’gag aaa acc atc tcc aaa gcc 720 Ser Asn Lys
VmaﬁAIa Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys Ala
(118). _2%380235240 aaa ggg cag ccc cga gaa cca cag gtg
" =2 factadt &g ccc cca tcec ¢gg768 Lys Gly Gin Pro Arg
cos Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg
(1)...24H250255 gat gag ctg acc aag aac cag gtc agc ctg

43 acc tgc ctg gtc aaa ggc 816 Asp Glu Leu Thr Lys Asn

atg acg geg ;%rﬁaga%ﬁ%sﬂﬂmg» EELYaloby S Gy 1269265270

ttc tat ccc agc gac atc gec gtg gag tgg gagsagc aat

gce gge tct QQ@%&%@% Rhe Sy BeonmerpspdleAlaaval Glu
Y I

ST ASR G Gl PTe FR5280U85 Yad dac aac

tac aag acc acg cct ccc gac tcc gac

tg ct
aac gec aac <o ad LG ol iy GeC iR clo loaie S U 14

3> Asp Ser Asp G Ser 290295300 ft¢ ttc ctc tac agc

s & &y ARSI 9TeRat e %9@2%?%?9%?60”2

50

e Phé'Lels Tyr Ser Lys Leu#bhr Val Asp Lys Ser

aac age Tct GIHRGIRSRS 10315344 990 aacHicdie tcaso

65

Asp ser ser GycTiec i Bth'CAt GAG Yot I Caaat eac10GB Gly

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

235 bhe Ao cpsnHinea 25303 Hitadalyl (g adgAgiiciic ofg®

cce cag gty tSerRrges

tct &y ggt aaa tga Tyr*Phr Gin Lys Ser L& Ser Leu
£yt g %¢5ai€)411£ £@] @< 2 <okl > 348

|
rro ain vt TR PAd RS Yy Sl o ahe OF BB TR TS
tre act car Y EGIVGILA @(BﬁcTEHgAg& Gld GyScHe Jyr Jyr Ass,

Phe Thr His LAUSGPIGEH1H1a %Zy

y Pro Glu val Thr Tyr Glu Pro

i15 0 125

CCC £gg aca goc ¢oe ace 402
Pro Pro Thr Ala Pro Thr
130
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<210>
<211
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<4G0>

Asn Trp Glu Leu Glu Arg Thr Asn GIn Ser Gly Leu
Glu Arg Cys Glu 202530 Gly Glu Gin Asp Lys Arg
Leu His Cys Tyr Ala Ser Trp Arg Asn Ser 354045 Ser
Gly Thrale Blwibeu\ahlysd yssGhy Gysiligg Leu Asp
Asp Phe 505560 Asn Cys Tyr Asp Arg Gin Glu Cys
132 Val Ala Thr Glu Glu Asn Pro Gin 65 70 75 80 Val Tyr
PRT SaPQESCys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg
Phe Thr 859095 His Leu Pro Glu Ala Gly Gly Pro Glu
vartantvVal Thr Tyr Glu Pro Pro PrO 100105100 Thr Ala Pro
5 - JILECly Gl G 961 ASR bys g His Th Cys PrO
ver ok 115320125-PTe CysiRTo Ala Pro Glu Leu LeU Gly Gly
PrO Ser val Phe Leu Phe 130135140 Pro Pro Lys
1o NTPro Lys Asp lle LeU Met lle Ser Arg Thr Pro Glu val
Xaa = Al4154 504 58166 Page 38 His OR Lys OR
A-1219-WO-PCT Sequence Listing as filed Thr Cys

Set The ata YRk MAlMal-AspVal SerHis, Glu Asp Rro GiyYal Lys

1

ala Gly ser G?hgr Gy A u
SBlis Asn Ala T_ysirgﬁ Lys Pré 1801

3165170175 Asn Fep Tyr Val Gly GlyiVal Glu Val
§ Gq E? SI Thp ry %%OTA?QT%M Glu

Asn Al 280 TEIEHyFASH SE3PTHY TYP AlG Fal GaY S8t G L6 Thr

Cys glu &1y C195XDOF0LV AL edHIS Gt Agh TrpLed AW Gly Lys

65

Asn Ser Sser GGIU‘ﬁFy;(T)Ing CysulLys Ved %iﬂﬁ]ﬁ@ﬁﬂﬁ&ﬂ%ﬂshys Ala
ASp Phe Asn cyeuyl?rmsﬁlarfmnllaﬁud_y%ﬂmIh%rS@ruLMsa Al

pro Gln val ﬁ?—?%r%g?ﬁe%%gr@y% SBS%GA;L R A0 Sl 3?53 nval
phe Thr His L%Pro G k‘la ai%%lg/§m A{g V_ﬁlr‘f&yTyr GLIAtJ Q

115 Thr Lys Asn'G er Cou sLou valLys Gly

Pro P58 T A%56565270 Phe Tyr Pro Ser Asp lle Ala Val Glu Trp

Glu Ser Asn Gly Gin Pro 275280285 Glu Asn Asn Tyr

%%({" 332 Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser
22125 Dua 290295300 'he Phe Lou Tyr Ser Lys Leu Thr val Asp
<213> Homo sapipdsSer Arg Trp Gin Gin 305310315320 Gly Asn vall
220> Vamﬂ_Phe Ser Cys Ser val met His Glu Ala Leu His Asn His
2575 (118). | 325330335 Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro
<223> 0 =3, G\FLPE 840345

<220>

<221> CDS

<222> (3)...(402)

<400> 45

atg acg gcg ccc tgg gtg gec ¢ic goe ctc C€EC tgg g%a tcg ctg tge 48
G

1

Ala

Met Thr Ala Pro Trp val Ala Leu Ala Leu ieu Trp
5

y Ser Leu Cys
10 15

gcc g?c tct ggg cgt ggg gag gct gag aca €gg gag toc atc tac tac 96
Gly

ser Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr
20 25 30

aac gocc aac tgyg gag cig gag nnn acc aac cag age g%c ctg gag cgc 144
G
4

Asn Ala Asn Trp Glu Leu Glu Xaa Thr Asn Gin ser

y Leu Glu Arg

35 40 5

tgc gaa ggc gag cag gac aag cgg ctg cac tgc tac goc icc tgg gon 192
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<210> 59 <211> 1044 <212> DNA <213> Homo
sapiens <400> 59 tct ggg cgt ggg gag gct gag aca
CgQg gcg tgc atc tac tac aac gcc 48 Ser Gly Arg Gly
s ay ety GULHASET oA Maseys Loy Ty AsmAla
vs 64 61 S F0) %Rt iy 9ag iy od§ Che AR5 Pad'agce ggc

aac age tet d tgag@g&ggagg&gagq@%é\%gg%ﬁge ltggl GIUArg Thy

AsD ser ser G ﬁ@ih}?é?@lwb@] Gle !A7( sl ozaaggggc
ag cag gac aag cgg ctg cac tgc tac gcc tcc tgg cgc

g
5 TR 230 SRcHORLABBEICHIGH AN IS EREEYS T
Ala Ser Trp Arg Asn Sé# 354045 tct ggc atc atc gag
cee cag gtg wetcytgtaag@agygeigedggcctagaigac tted 33 SenBly
Pro ¢in Val & @r%f*e‘éﬁd%tse y\-"/z%ﬁ)t; L Y8RP CYE 13D U RSp Asp
Bhe 50R560.286 g5 tac aat agd ag gag. 1t glo dgg
Phe Thr E?E Ea{tl’éagg?igg% Faa ch Coaé%@%né?sﬁ%?gsp%rg *
Gin Glu Cys V4I°Ala Thr Glu Glu A&n Pro Gin
bro o Thr 209 BYSRD otg tac tte tge tge tgt gaa ggc aac tte tgt®
130 aac gag cgc ttc act288 Val Tyr Phe Cys Cys Cys Glu
Gly Asn Phe Cys Asn Glu Arg Phe Thr 859095 cat ttg
23 1% cca gag gct ggg ggc ccg gaa gtc acg tac gag cca ccc
i R <aGF8336 His Lell PrO Glu Ala Gly Gly Pro Glu val Thr
yr Glu Pro Pro Pro 100105110 aca gcc ccc act gga

25 var1anTddA gga gga tct gac aaa act cac aca tgc cca384 Thr

22 0 _ NARQ, T Gy Sy Sly. Gly SenAsp Lys Thr His Thr
<4005 46 cys Pro 115120125 ccg tgc cca gca cct gaa ctc ctg
Mer Thr Ala rgg0goaregacawgicadtc.ctedicrd32 Rre-CysuRia Ala

Ala Gly ser CZEE)JQQM"ILQH J—@Ha (éi)é @y Erré)G?(’@rCy@IIP(_héglfaerhe

Ash Ala Asn T;BQ"IL@%g'ﬁgl ﬁ;}%g@;WQ'BQE&%‘WG@ES%HS}LGQ as
. fﬁedT CCC cCa a@a CCC aag gac atciEic atg atc tec cgg

Cvs gl S SR C et Hagigte B0 bl PrELIE PY6 1555 Kep'it Leo

agn ser ser GietelSef Arg THiE ProsGiLF \FaY K455 155160 aca

Asp Phe Asn CgCTIGAQMGIG-RETGIgYaQE tatgata gac bt gayg gic
aag ttc528 Thr cys va Val val Asp val Sér His Glu
Pro ¢in val THSH'PI0 GRIVAPLYY Phe e85T702753hE g ac otg
Phe Thr His LegEyge @t@gq?ég@@vcmoa@vqed qg? acasdagecgs576
pro Pro Thr ARsArdrpdyr Val Gly Gly Val Glu val His Asn Ala Lys
130 Thr Lys Pro 180185190 cgg gag gag cag tac aac agc
910 47 acg tac cgt gtg gtc agc gtc ctc acc 624 Arg Glu Glu
211> 512 Gin Tyr Asn Ser Thr Tyr Arg val Val Ser Val Leo Thr

<212> PRT

<213> Home sap¥p200205
<400> 47
Met Thr Ala Pro Trp val Ala Lteu Ala Leu Leu Trp Gly Ser Leu Cys
1 5 10 15
Ala Gly ser géy Arg Gly Glu Ala glu Thr Arg Glu Cys Tle Tyr Tyr
30

5
Asn Ala Asn Trp Glu Leu Glu Arg Thr Asn GIn Ser Gly Leu Glu Arg
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Cys Giu
50
AsT Ser

Asp Phe
Pro Gin
Phe Thr

Pro Pro
130

Pro Ile

145

Arg His

Gly Pro
teu Glu

Ley Met
210

Gin Ser

225

His Glu

Leu Glu
Ley Thr

His val
290

val Pro

305

Asp Phe

Leu Ala
Gly Asp

val Leu
370

AsSp Met

385

Lys Ala

Glu Iie
His Lys
Gly Leu

450
Ala Ghu

465
Ile Arg

val thr

«<210> 48
<211> 42

gtc ctg cac cag gac tgg ctg aat ggc aag gag tac aag
tgc aag gtc672 Val Leo His Gin Asp Trp Leo Asn Gly
Lys Glu Tyr Lys Cys Lys Val 210215220 tcc aac aaa
3 gcc ctc @fja}ge%eﬂn a;hmgeageaaatgi% &fcfitedaaa gcc
Sy TRUSerAsI:Ls Ala keo Brorpla Bradier@utys Thr
ser HE SeTLYLAIA 226230235248 220,009 ¢ag £4C cga
e J23,6CHC30,019,86,a05.d o€ G (G 0qg768 Lys
Iyaﬁln Pro %\rg Giu'rS Gin Val yr Ardseo Pro Pro
val THaPIRIG72 45250255 0 o Sl &¥t 4 Aadthg gtc
His Lagetd lce!gelntglyteradd gye! 806 ASpTHLPLeo Thr

Thr AlysAsmGiaMabSer leo rranr@gsheeevaleuy&my

oy 2H0265270:Hcrtat Gac,.age gak atengce gtggag tag

arg 19292983881 099,639 6¢0864 Rbe, TyLRro Sepdsp lle
Alassal Glu TrP Glu_SercAsn Gly Gin Prg./5280285
Pro Pro Pro Ser Pro Leu val Gly teu L Pro Ley Glo Leuy
1g8J dac aac tac apg act acg cer cCeigg cig gac tee
112 LyadGat tct D L2IGIE ASh RSN TYRLYSYPHt 'THY Pro Pro
Asn AVfaFll_feMaA%%S@ﬁ Asp Gly @e@?@@@@@?&@@ﬂdﬂt ctc
Trp chACsAF G RAL EIC1AC0 giggas-aRg age agouigy eag

asn 16RAIEERNELPR Lep TyrsSrLyskea The ValAsp
val GYS LA IRGIR GIY 305310315320 g gac gtc

2#e tca tgc tcc gtg atg cat gag gct ctg Lac aac cacl008
158 el Kl VAT PRE Sah B S ot et HIC R Al

Ala GIl'éé*FI@TAgg]g Hi¥ 395330335 fiE stig'tad tagsagce cte
Trp thscﬂctﬁggty ety gyt saa ygar oy pFhT G it Ly‘B!SerrgLeo
Lys sSeUiLiBerPIauGh: bys L340346:1044 ax210P 60
asp oR2 8l 34852027 PRE & 2133 blemo saiigns £400>
ne 180 ST G Arg GIFEIL Ala Glu T Atd Ala Cys lle
355 Tyr Tyyr Asnh Alzsd 51015 Asn rp U Leo Glu Arg Thr
v SRA'Gih SEFIGINLES &t gy S BIb2ds830%Gly
TV ABIGIRASELYS ARG [8b fis'CysTyPaIaASEyTp Arg
Ala Aﬁcsg1$ar654045ps7én @l T e Bia kBeo g@gl ¢tys Lys
Gly G@Iw?ﬁy&J R LeQASp Asm&he@%%ﬁw%g&éﬁ
Lys 323 SR GT SEauepeR Listing. ¢ Jled Asn Cys
:?g %}/rLAsg\/Ar&Gfp;jﬂGI]}Je %;é;s é{al &Isaﬁfgr (SBpIuHGIlASAsn Pro
In 85707580 Val yr Phe ‘tysaCys Vs Gl ély Asn
Aa ABhEREgSIASE Gl R Bhe N 858898 Ser Leu

Arg ser val Asn Gly Thr Thr Ser Asp Cys Leu val Ser Leu
485 490 495

ser val Thr Ash val Asp Leu Pro Pro Lys Giu Ser Ser Ile
500 505 510

6

<212> PRT

<213> Hol
<400> 48

mo sapiens
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Met
Ile
Pro
ASn
Met
Ala
Giu
Met
ser
Ser
145
val
GTn
Glu
Lys
ser
225
Arg
Leu
Gly
His
His
305
Cys

His Leu Pro Glu Ala Gly Gly Pro Glu Val Thr Tyr Glu
Pro Pro Pro 100105110 Thr Ala Pro Thr Gly Gly Gly
Gly Ser Asp Lys Thr His Thr Cys Pro 115120125 Pro
oro L C‘}/s Prgﬂl&@m -Biu t@uelzeu@yr ®IyasP|Fcb1§cH val Phe
ro Leu Bhs1 85138148 RE6 Bio Vs Bro{ydRSple Leu
val arg %fefﬁfe%%r"{ rd’ ’“Ph?}P’rEFGﬁ]‘V& 3121551§§15?16@Thr
Asp Cys P@yge\myvaw%%?s}w\a@ Sev Fiis GhJeﬁasprrerGlu Val

ser Gln plzyS;Rheet’L%ﬂ & Asn T &yr@dal;@dyﬁlys\.{al Glu
eu wis (V@ blis ASEEAlRLys,Thin Lys ©fe 180185190,4r9 Glu
Ala Leu i.eull'ix 'ﬁ%yﬁ pgsi%rs -II-_Qr -Egls I‘g G\{al val §?r(8§\?al Leu
95200205 val'Lew His Gin Asp Trp i%eu Asn Gly
Asn Gy 7 Vﬂlﬁbfy‘[r1 By iR 1R VAl ﬁWO?rfSZ@Aé%FI&sn Lys
Asn Glu LA"I‘aME%ﬁ"*Pr‘é} ARPPeTIIe GRILYE THE Ifsat §&Ala
Gly Thr @252@@235%@@&)/9 GhGiiPrig Aeg Gilu ProcGin Val

Aop Lew SEyRThidieth ProProSat Akg 245250255.A8p,GIU Leu

pro Lys Azgagg%ésa@pgval%% Léé&l T fﬁesAlrgui%ﬁlﬁﬁl&sTGly
n Gln 15 Pr n & uirp
oin ¢! il l%§e?' K\SQI% (% 4 Agp%/SA(:Lﬂu Asr?%sn Tyr
Glu yal L&é%‘r*ﬁh@b&ﬂ?’?&g\/ﬁl’"%ﬁ MEps&ei AspGR/ Ser
‘2’% val AZB@?QBB@QYPW@VPHE C&u Hrfyr"%er*’\l%@@eﬁﬁrﬁ?f\/al
ser Ile %p@y&@eew@w Gin Gin %5@10&&5@20fﬁly Asn
le Ala CV@-'d?Lh@'Iénygyﬁwstﬂﬂ\é@“ NIt HiS alu Alakelifiis Asn
Gly Lys L iz Lys Lys G1§@ﬁ3 -EYLI; -EW @pﬁ @I‘ Leu
S 340345 <21 <211>

Gly Gly G ?é % u Glu qu g‘ﬁ ser

275 A4 <6212£\ <§1 omo 3iens ggg gag gct
508 T"° "B&Q%ﬁd&%@é“t&é“td&'ﬁ‘cﬁéﬁé'taég@éwgts&%‘GFy‘Glu Ala
ATg Arg AGILAEETAMG THFCYS Ceu FEgreTyriAsAlass 1085 ctg
Cys Lys Lgagecgehactaad Cag & ggoc\siﬁgxgagmgcrtg@sgaa%
Trp Ile Ih-@lfsl%émr@\@r:rhfyp@m ilE1 ﬁQrA@lWLB@@Igﬁ%\@spys

Asp
Glu Cys Pro gth1s Ite Ala Gly Thr ser Gly Ser ser Leu Ser Phe
_ 355 360 365
His Ser Thr val ITe Asn His Tyr Arg Met Arg Gly His Ser Pro Phe
370 375 380
Ala Asn Leu Lys Ser Cys Cys val Pro Thr Lys Leu Arg Pro Met Ser
385 380 395 400
Met Leu Tyr Tyr Asp Asp Gly Gin Asn Ile Ile Lys Lys Asp ITe Gln
405 410 415
Asn Met Ile val 6lu Glu Cys Gly Cys Ser
420 425
<210> 49
<211> 375
<212> PRT
<213> Homo sapiens
<400~ 49
Met Gin Lys Leu Gln Leu Cys val Tyr Ile Tyr ied Phe Met Leu Ile
1 5 10 15
val Ala Gly ;50 val Asp teu Asn Glu Asn Ser Glu Gln Lys Glu Ash
25 30

val

Glu Lys Glu Gly Leu Cys Asn Ala Cys Thr Trp Arg G1n Asn Thr
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Lys
Arg
65

Leu
Gln
Ala
Met
LysS
145
Arg
Ile
Lys
Lys
Ile
225
Phe
va'l
ASp
ASp
Lys
305
Tyr
Gly
Phe

val

<210> 50
<21l> 217

ser
50

Leu
Pro
ArG
Thr
GIn
130
Ile
pPro
Lys
Leu
The
210
Glu
Pro
Thr
Glu
Phe
290
Ala
Pro
Pro
AsSh

ASD
370

202530 ggc gag cag gac aag cgg ctg cac tgc tac gcc

tcc tgg cgc aac agcl44 Gly Glu Gin Asp Lys Arg Leu

His Cys Tyr Ala Ser Trp Arg Asn Ser 354045 tct ggc
g5 acC atc gdgletecgtgrasayaagr ggettge tggrétadgat gac
ser Ag192 saY GLy?;‘?@mUe GludieuMalduysekys Gly.Cys
G TLrpAﬂt-‘,etgrét%i@nAﬁ@ I%’QB@Q%@@@%% 196613309 cag

a g gcc act ga aac ccc ca ncys

ovs A Gt I e 3 iAo ro
AsP e85 70 7580 GtgsEC e ok f98 f9P 4ah HgctHac ttc
”_{?_g qcaac trag' eq(;gweacm%vaﬁ TyePhe CYs BYs cys
val A@uEGlyyAsndPhe Cys AsrrilanArg P he: Ear 869095
cin FagenALs A1 249-WA-RG T Setilengertisting.as filed

va1 GALHY FPA-9RGCt906,096 EEg, 9A7 0l g 1 gag
cca&cc ccg 336 His Ll Pro Glu Ala leerh[elzro Glu

ore “ﬂ@’él"?‘?\ﬁﬂy?&l} rosrd Pro 1081051468 ata géc cec
Ase MAEGBA Gl Ydarotd ErgHE Ak Hikt tac"ata'tyc cca
val LSS@TFMSA@;F@UTWSGW Gly @g &ly SertAsgivys Thr
e HSAThLOysProldsl20125 ceg tge sta\gearect gaa
cly Hie g B0o goa sog fca giiitets dedd2 R lys Pro

asp RIBFIQ Glba ey G Qly BroSen valghe keu
. 2Phe 136135 40 ce6>cca aaa ccc aag@achatc (1:tc atg

Hi2 Sl T Y g Hoa it 5ag it a4 P PO LYs Bro Lys

Gl AA%ﬁW*eGEégQ‘g/IéEHIé”SeV'Nd erggg%) GravaE ™"

Asn TIﬂF}IS%%?El)G@&C@IQ@ g@l ngibfgwga@gtgﬂggg cac

His Tgaan%aﬁcctaga}gsgmraa tieb28cThigCys Veal val
cys gaﬁéh al-SenHis GleARR Bio GluVallys Bhe

a1y (YO U 3396 It tag, 919,997,945 grd 9ag gig cat
355 aat gcc aag acataag ccgb76 Asn3gsp Tyr Val Gly Gly
A0 SalfGIiNadHis Asn Ala Lys Thr Lys Pro 180185190
cgg gag gag cag tac aac agc acg tac cgt gtg gtc agc
gtc ctc acc624 Arg Glu Glu Gin Tyr Asn Ser Thr Tyr

<212> prt  Arg Val Val Ser Val Leu Thr 195200205 gtc ctg cac
213> Homo sagi@Hac tgg ctg aat ggc aag gag tac aag tgc aag

<400>
Ala p

1
Pro

val
val
GIn
65

GlIn
Ala
Pro

Thr

Lys
val
Gly
50

Tyr
ASD
Leu
Arg

Lys

50
ro

s1u (JICBL2YALLEY, Hiis Gln Asp TIp Leu As Gly,Lys Glu
Tyr bys éysi Lys Va 21]:02152210 tcc aac maa gcc ctc
Ao JaCa Peltct At Yatbadl e & tE' aa Gt 720 ser
AsP VASATYS ARLEEPPTS Al PO HeE G6 £YSTRINE Ser
Gly VEVS’:N&&QZ@Z@@%@ZME&MH%@ eagcocaigdgaa cca

Asn seagrgtg;a&S@c:oactgaacg‘eeaammcgg;? 081Lys Gly Gin
rep LEIQAGIGI PEACIBL B TIY LeuRrorder Arg

Pro ala Pro Ile Giu Lys Thr Ife Ser Lys ala Lys Gly Gin
100 105 110
Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu
115 120 125
Asn Gln val Ser Leu Thr Cys teu val Lys Gly Phe Tyr Pro
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245250255 gat gag ctg acc aag aac cag gtc agc ctg
acc tgc ctg gtc aaa ggc816 Asp Glu Leu Thr Lys Asn
Gin Val Ser Leu Thr Cys Leu Val Lys Gly 260265270

130 ttc tat cec%@aﬁcat@egwgﬂtg{gagﬂﬂg@ dageagc aat

145

Tyr Lys Thr TIFR:@

ser Asp Ile Agggaoag €ayp86v: Rhe AEyrdPyaserAsg lieAlasal Glu

SanAsa,GlYy Gin ﬁmzs&am@g@é‘ﬁaac aac

Tyr Ser Lys i.eu %ﬁr 9aCks 5%9 Let cocig clg, Q{S_ﬁ teC 9ee 9gr

Phe Ser ¥z Sﬁ\sﬁaéé'}eyﬂgbs &é&’ 280

2 Glu Asn AsBsTyr L%/s Thr Thr Bno Pro val Leu

558058 e W tilage

Lys ser Leu sgaget¢HUcE t§ yadaag age agy tgg cag cag960 Phe

<210>
<211>
<2i2>
<213>

<220>
<221>
<222>
<223>
<220>
<223i>
<222>

<400

1

Ala

Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
51 Trp Gin Gin 305310315320 ggg aac gtc ttc tca tgc tcc
280 gtg atg cat gag gct ctg cac aac cac1008 Gly Asn val
nomo saPfpesSer Cys Ser Val Met His Glu Ala Leu His Asn His
~ 325330335 tac acg cag aag agc ctc tcc ctg tct ccg ggt
35157 85@ tgal044 Tyr Thr Gin Lys Ser LeU Ser LeU Ser
n=a, Pr@:.Gly ys * 340345 <210> 62 <211> 348 <212>
PRT <213> Homo sapiens A-1219-w0-PCT
%[{% ..(g@guence Listing as filed <400> 62 Ser Gly Arg Gly

51 Glu Ala Glu Thr Arg Trp Cys Leu Tyr Tyr Asn Ala

atg acg geg ct6k©i§ CTFECGﬂTI et Ghnmgg ahlt@.sﬂ:GhQCSer@GIy

met Thr Ala Pro T

Leu srélu AfgCYS Glb 282530'Ely CId CIntAspLys

gce ggc et fggc&eb%"g% L8 Tys Ala SR hP Q. ASR,S§E354Q45
Gly ser G%@r!\@|

hrlHerBlg] Ue‘[b*’va'rq_ysﬂ L% G}g CysTYrp Leu
Asp Asp Phe 505560 Asn cys Tyr Asp Arg Gin Glu

Asn Ala Asn Téﬁfée\iaiéﬁléa?rﬂ“mﬁm@nﬂ@ﬁ B4b Bini6d ¥ #8580 Val

3> Tyr Phe Cys Cy8 Cys Glu Gly AsrfPhe Cys Asn Glu

tgc gaa g?c g h@ﬁhﬂcBS@D@ﬁ;}g I%ea Rro u::AIa@IXf ly Pxo
¥$eg0 © (E1u A *Phittyr ST PIO°Pr6 Pie 100105170 hr Ala

aac agc tct gggoaggqgtglé(agsugufalyg%@é %?cp J.-g)ést-g@';:]c_y%;rthr (2"%5

65

ASh Ser Ser GF’ICT'l"lS%Z N2EP 3

ysPugz Ala Pro Ghu 'leeatjrea Gly
Gly Pro ser val Phe Lea Phe 130135140

gac tic aac tgc tac gat agg cag gag tgt gtg goc act gag gag aac 288
Asp Phe Asn Cys Tyr Asp Arg 6In Glu Cys val Ala Thr Giu Glu Asn

85 90 95

cCC cag gfg tac ttc tgo tgo tgt gaa g?c aac tic tgc aac gag cgc 336
¥

Pro GIn val Tyr Phe Cys Cys Cys Glu G

Asn Phe Cys Asn Glu Arg
160 105 110

rre act cat trg cca gag 9ct ggd g%;c cCg gaa g?a CCC tygg goe tee 384
Yy Y

phe Thr His Leu Pro Glu Ala Giy G

pro Glu Gly Pro Trp Ala Ser
115 120 125

ace acc ate cec tot g t g%;g ¢ot gaa goeo act gca geot get g%;a gat 432

Thr Thr Ile Pro Ser

Pro Glu Ala Thr ala Ata Ala Gly Asp

130 140

caa ggc tcg ggg geg ottt tgg ctg tet Ctg gaa ggo cca get cat gaa 480
Gln Gly ser Gly Ala Leu Trp teu Cys Leu Glu Gly Pro Ala His Glu

145

150 155 160
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<210
<211>

Pro Pro Lys Pro Lys Asp lle Lea met lle ser Arg Thr
Pro Glu Val 145150155160 Thr Cys Val Val Val Asp
val Ser His Glu Asp Pro Glu Val Lys Phe 165170175
Asn Trpa T Y/ap-Gly SlyuealeGlisVad HistAkd Ala Lys
Thr Lys Pro 180185190 Arg Glu Glu GIn Tyr Asn Ser
iéo Thr Tyr Arg Val val Ser val Lea Thr 195200205 vall

i MR <keaHis GIn Asp Trp Lea Asn Gly Lys Glu Tyr Lys

220 ys Lys Val 210215220 Ser Asn Lys Ala Leta Pro Ala
$%1s W\RmTPro lle Glu Lys Thr lle Ser Lys Ala 225230235240
3535 224 - hysGly GlnyPro Arg Glu Pro Gin val Tyr Thr Lem Pro
2208 Pro Ser Arg 245250255 Asp Glu Lea Thr Lys Asn GIn
<%21> varzantval Ser Lea Thr Cys Lela Val Lys Gly 260265270 Phe
<222> 4

<223>

<d400> 52

Met Th
AEa Gl
Asn Al

Cys Gl
50

Asn Se

65

Asp Ph

Pro Gl
Phe Th

Thr Th
13

Gln G

145

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

<220>
<221>
<22d>
<223>

<220
<221>
<222>

<400>

atg ac
met Th
1

gcc g
Ala G

aac gc
Asn Al

tgc ga

S YR SefeAsp lle Ala val Glu Trp Glu Ser Asn Gly
GIn Pro 275280285 Glu Asn Asn Tyr Lys Thr Thr Pro
r ala PPd’O‘MaHleﬂAS@xSeﬁ Asp Elyr5erRO0296300,Phe

y ser dRNBILEA,TYNSER LS haThryakAspiLys SeyArg
2 nsn T Sgpgﬁlme@w%%@?%?ﬁ%%%@é /éﬁ, %' E%Q%.Ser Cys

Ala Lea H
o sy S ERBOTETVY THFGINLYS SF ﬁe%%ErT[peérger Pro
rser Sy 'l‘_y$034‘684{§%‘253ﬂ05‘/6$yé2‘i13{>‘3ﬁ)1@é?i%%pDNA
e Asn CKQ%@AISIKDW ﬁéazpl@msgﬂ@@% 63 titrggy ggrt a8y gag
n val etpgag@cajcggstaautgmateda@da@ﬁaﬁug@m&&r Gly
- his i 9@'%19'&'1 Ala GHThG AR Ty g%siﬁé T Jyr Asn

r Hi a o 519@‘? 99,924 ¢19.939 %@C CAG&ad age

0 gc ct %ga c t&c gaa96 AsmoTrp Gld Lea Glu Arg

v ser AR%‘E et G LSS & ‘AP’g*’C@ﬁBIW?@SSO ggc
gag cag gac aag cgg ctg cac tgc tac gcc tcc tgg cgc

53 aac agcl44 Gly Glu GIn Asp Lys Arg Lea His Cys Tyr

o Ala Ser Trp Arg Asn Ser 354045 Page 43

Homo sapiens

variation

(13...0402)
n=a,c t, org
Ds

(1}...C402)

53

g gcg ccc tgg gtg goc ctc goc ctc cte tgg g?a tecg ctg tge 48
r Ala Pro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
5 10 15

C tct ?g cgt ggg gag oct gag aca cgg nnn tgc atc tac tac 96
y Ser G y Arg Gly Glu Ala Glu Thr Arg Xaa Cys Ile Tyr Tyr
25 30

C aac tgg gag ctg gag nnn acc aac cag age g%c ctg gag cgc 144
a Asn Trp Glu Leu Glu Xaa Thr Asn Gin Ser Gly Leu Glu Arg
35 40 45

a ggc gag cag gac aag cgg ctg cac tgc tac geoc tec tgg cgc 192
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Cys

aac
Asn
65

gac
Asp

cCcC
Pro

tte
Phe

ceo
Pro

<210> 54

A-1219-WO0-PCT Sequence Listing as filed tct ggc
acc atc gag ctc gtg aag aag ggc tgc tgg cta gat gac
ttc:192 Ser GIy Thr lle Glu Leu Val Lys Lys Gly Cys
e Pffhéeg @aaggggﬁt t L agg cag
G?s.g ol Gm 5 ngf\ SgptgL ﬁx@gct gag gag ad0 CCC cggz 0 ASn Cys

agc tct gﬁ&sﬂélﬁgcﬂ&céhé Gy MalAacdbrGluGlAsnBPyo
Ser Ser G |ﬁ“’6‘517;(37®80Lgth tac-ue ’t@ tyt Jaa '@CA@@C ttc

c aac c ttc act288 val Ty r Phe Cys Cys %
(i 325 ST ENEDSRING Eie R 5 A PBE i G860
cat ttty cca gag gct ggdYygc ccg gaa gtc a%“g tac gag
cag gt ecd

TCEYE

Gin va 1&@&@[%?%%@%’%?6 P70 %?)fb%liﬁ) aca gec ccc
act cat 18FH934993 99 2 Ichoag 9Aa.AGt GRACREAIYIC 384
Thr His L@le:ai’%:ﬁ[hrﬁiﬂ@l 26 THrGhy LGYWGE?GW Sér Asp Lys

Thr His Thr Cys Pro 115120125 ccqg tgc cca gca cct
cee aca e S6@tg ggg gga ceg tea gic tie cte ttc432 Pro EYs
130 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu
Phe 130135140 ccc cca aaa ccc aag gac atc ctc atg

<211> 134  atc tcc cgg acc cct gag gtc480 Pro Pro Lys Pro Lys
315 ey safySRelle Leu Met lle Ser Arg Thr Pro Glu Val

<213> Homo sa

<220>

145150155160 aca tgc gtg gtg gtg gac gtg agc cac

<221> varIanTgaa gac cct gag gtc aag ttc528 Thr Cys Val Val Val
355 5. - Ashnyal Sk His Glu Asp Pro Glu Val Lys Phe

<220>

165170175 aac tgg tac gtg ggc ggc gtg gag gtg cat

221> ngmmaat gcc aag aca aag ccg576 Asn Trp Tyr Val Gly Gly
35550 %oa - aMl@ikbvatiblis Asn Ala Lys Thr Lys Pro 180185190

400> 54 cgg gag gag cag tac aac agc acg tac cgt gtg gtc agc

Meat
1
ala
Asn
Cys
Asn

65

AsSp
Pro
Phe

Pro

Thr Ala POECT m\atofG24L¢¥rgT@ltfPGk§LGirprA§rn gercirfhr Tyr
aly ser cirgwndadiyahSenvah h%rThfg])Q52@@2@5 ofe cig cac

Ala asn 1PRGGAG100 516230 0C-286 QR0 (3¢ ERIICARY
Glu é%y gth?Z \s/&a!.l'egglglll?eg;m .‘.{A\éf ﬁé&psésﬂrg;!ﬁxl'ys Glu
50 ysLysV 215280 tcC aac aaa gcc ctc
ser ser G&&&" iZ}rcéo(e;c@ %1'[{ *had a5 4 atE 8 35R G0 Ser
Phe Asn Cﬁssgmysswag_éw Py Ala P¥b Ale G E%;@Hr“ﬁé Ser
Gin val {%g/mla;yzzazma%zmaaaaggg cay CGégangaa cca
Thr His Laa@@tg"lta@\acmc}tgwo&@ctadcng Féé.-Lcyls Gy Gin
oro 32 PRI ArG.Glu PFEGIn val Tyr Thr et Pro Pro Ser Arg
130 245250255 gat gag ctg acc aag aac cag gtc agc ctg
acc tgc ctg gtc aaa ggc816 Asp Glu Leu Thr Lys Asn

219> 32 GInVal Ser Leu Thr Cys Leu val Lys Gly
<212> DNA

<213> Homo sapiens

<220

<221> variation
<222> (1)...(402)

pPage 35



<223>n =
<220>
<221> CDS
<222> (1)..

<400> 5

atg
Met
1

gce
Ala

aac
Asn

tge
Cys

aac
Asn
65

gac
Asp

cCe
Pro

tte
Phe

CCC
Pro

acg
Thr

&ty

gce
Ala

gaa
Glu
50

agc
ser

ttc
Phe

cag
GIn

act
Thr

ccy

5
gcg
Ala

tct
Ser

adc
Asn
35

ggc
Gly

tct
ser

adac
Ash

gt
va

cat
#is
115

aca

260265270 ttc tat ccc agc gac atc gcc gtg gag tgg
gag agc aat ggg cag ccg864 Phe Tyr Pro Ser Asp lle
Ala Val Glu Trp Glu Ser Asn Gly Gin Pro 275280285
a aamah?@qa@ﬁag Bgeeacy getroue Gtd o gac tcc
' gac ggc ¢ fcc912 Glu Asn Asn Tyr Lys Thr Thr Pro Pro
Val Leu Asp Ser Asp Gly Ser 290295300 ttc ttc ctc
Ct"é’éDagc aag ctc acc gtg gac aag agc agg tgg cag
gc906 Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
£ Sof A TER LI GIf SE53IDIBAZ0 BagEad

A-1219-WO-PCT Sequénce Listing as filéd ggg aac

ooty Atk 05 e Shr e, FSa AR i o

T =X i C 3 C
SRl ST U ep o

Ser Leu Ser Pro Gly Lys * 340345 3044 <210> 64
el eI BRT < 3 H Mo saREnST k400>
64 Ser Gly Arg Gly Glu Ala GIe®Thr Arg Tyr Cys lle
i'?/raa' aﬁk&tagﬁxtaclﬁt‘go% Asngb t@iutﬁsemehawgz?w
hSEHGEI LA Bl #Eg%‘&éyé M 2055386Gly

Glu Gin., . la.2er TP A¢g
C%&s%iy%egﬁg%%4 éég @?y# %%ﬂ}] éf\ vaIAls_ys LZ;\ESE
Gly %ys Trp Leu Asp Asp Phe 505560 Ash Cys Tyr
ASPIAEEGHGEEGYS Y AR T BRI EISHEPro in
185 70 75 80 val TyfPile Cys Cys Cy&iGlu Gly Asn
tRile @ygAsH ég g Rilegdh e 859005 Hisd eta Prasgs
geilif ngélﬁf %3}3 yGEIEf’\?éf TRt T4 &1l Pto"Bto Pro

ggpggpggclo Thr Ala Pro Thr Gly Gly Gly Gly Ser A@
a

ero The Alygsphrhiis Thr cys Pro 115120125 Pro Cys Pro A

130

<210> 5
<211> 1

<212> PR
<213>

<220>

<221>
<222>
<223>

<220

<221>

6
34
2

<222> 40

<223>

<400> 56
M%t Thr ala pro Tgp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
10 15

Pro Glu Leu Leu Gly Gly Pro Ser Val Pile Leu Phe
130135140 Pro Pro Lys Pro Lys Asp lle Leu met lle
Ser Arg Thr Pro Glu val 145150155160

Homo sapiens

VARTANT
28
Xaa = any amino acid
VARIANT

Xaa = any aminoe acid

Ala Gly ser G1y Arg Gly Glu Ala Glu Thr Arg Xaa Cys Ile Tyr Tyr
25 30

Asn Ala ggn ?rp Glu Leu Giu Xaa Thr Asn Gln Ser Gly Leu Glu Arg
45

Cys G1u Gty Glu GIn Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Ala
55 50
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Thr Cys Val val val Asp Val Ser His Glu Asp Pro Glu
Val Lys Phe 165170175 Asn Trp Tyr val Gly Gly val
Glu Val His Asn Ala Lys Thr Lys Pro 180185190 Arg

g s ser Y QUSTITVLASH ST gt et Sor val

65 eu Th7r019520020 val Ley His Gln AS Trp tLeu Asn
Asp Phe Asn C@I)Zﬁ_yéséﬁfgl'ﬁ LyScHE 195 %Fﬂdﬁiﬁw ger Asn
Pro Gln val Ty iy SIS ety PRSAJRLFTY I*fé”G1'i‘,F 158 TH} A8’ S&F Lys
phe Thr ﬂ? LAJ&@QSBB@ESSBA@LWCGIW@M Pho Arg @luPPro Gin
Val Tyr Thr Lel Pro Pro Ser Arg Y45250255 Asp Glu
Pro Pro Thr ARG THI"Lys Asn Gin val Ser Leu Thr Cys Leu val Lys
Gly 260265270 Phe Tyr Pro ser Asp lle Ala val Glu
<210> 57 Trp Glu Ser Asn Gly GIn Pro 275280285 Glu Asn Asn
211> 1044 Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly ser
<213> Homo sapGOP295300 Phe Pile Leu Tyr ser Lys Leu Thr Val Asp
<400> 57 Lys Ser Arg Trp Gin Gin 305310315320 Gly Asn VaI

ser &9 Avg Gﬁﬁlé@ei‘@ﬁ%?s%f\iég Nig s Blundlarde 3§l|§~|ésn His

1 325330335 Tyr Thr Giff Lys ser Leu Ser¥’eu Ser Pro
3ac tgg gﬁlq C®| ?/ rﬁf%@gﬁ@@ 2qt1;>9 44542122?@N§lﬁ
snire e M6 sapigss <40 1%1?9 0-BPCT

ggc gag cag g%g%eegge&bsteag @g%fugadgt@é gggtggth,gga&agggct 9ag
Gly Glu gln Aa@as@gggagwqgsafaﬁart&déaa@g 489S¢r Gy Arg
Gly Glu Ala Glu Thr Arg Glu Cys lle Tyr Tyr Asn Aila
ser aly Thr "‘i@ﬁ@&&é&?g@%é&c@@ﬁé é& diciapdtatrage gac
50 ctg gag cge’tgc gaa 96 Asn T Glu Lou Glu Gly Thr
aac Egg %3,‘5 g@?ﬂ?lgﬁgﬁgﬁiﬂ;‘im @&u #rﬁg%%/?%a@laaQOl?E?é(?ggg@’w
65 gag Caghgac aag cgg &t g eec tgc tac gee teedgy cge
gtg tac trc @@%@9&4&&%9&%&&%9 LS ALALEURTR CYySdyr
val Tyr phe BefFrplArg Astn e 354045 et gge fc AIC gag
ctc gtg aag aag ggc tgc tgg cta gat gac ttc192 Ser 3Gly
S5 L9 scr A ipUY T L ISIGEF G3S T9b KSEdSp A
IPhe 505560 aac tg@stac gat agg cag H4g tgt gtg gcc

84
e A e e e

115
CCg LyC cca gca ©ct gaa <ic ¢ty gyy gga ccg tca gtc ttc cte Tic 432

Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser val Phe Leu Phe
130 135 140

CCe cea aaa €oc aag gac ate ctc atg atc teo cgyg ace cct gag gtc 480
Proc Pro Lys Pro Lys Asp 1Ile Leu Met Ile Ser Arg Thr Pro Glu val
145 150 155 160

aca tgce gty gty gtg gac gtg agc cac gaa gac cct gag gtc aag ttc 528
Thr Cys val val val Asp val Ser His g;g Asp Pro Glu val k%? Phe
165

aac tgg fac gty g%c g c gtg gag gtg cat aat gee aag aca aag <cg 576
Ash Trp Tyr val va GIu val His Asn Ala Lys Thr itys Pro
180 185 190
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cgg
ATg

gtc
val

tce
ser
225

aaa
Lys

gat
ASH

ttc
Phe

gag
Glu

ttC
Phe
305

999
Gly

tac
TYr

<210>
<21i>
<212>
<213>

<400> 58

sSer
1
ASD
Gly
ser
Asn
65
val
His

Thr

Pro

Pro
145

Glu

cty
Leu
210

aac
Asn

g4
Gl

gag
Glu

tat
Tyr

aac
Asn
290
tic
Phe

aaC
Asn

acg
Thr

Gly
Trp
Glu
Gly
50

cys
Tyr
Leu
Ala
Cys

130
Pro

gis Ala 225230235240 aaa ggg cag ccc cga gaa cca cag

PRT

Homo saggnlAC acc ctg ccc cca tee ¢gg768 Lys Gly Gin Pro

65707580 gtg tac ttc tgc tgc tgt gaa ggc aac ttc tgc
aac gag cgc ttc act288 Val Tyr Phe Cys Cys Cys Glu
Gly Asn Phe Cys Asn Giu Arg Phe Thr 859095 cat ttg

010 SEadb e be ey A &y Sy o eocal Thr

195 Tyr Gip Pro PridPro 100105110 424 gec cec act gga
Nis JrgERteeancazty aet coe PRIaiicieaRad THP
e ég%%gro ?hn@ly G?y GIy (ggly Séy Aéspgljgy/cs Thr His Thr
aaa BYSRIQA1R120125 cegytge.cea gea et gaagic Cigro

Lys ”@ggeg’g%g:é@atfé"gfé%t‘é‘étgg’@cﬁgzlimré’%”yé@@gkla Pro
Glu Leu Leu le/ ty Ft>ro Ser \éal Phe Leu Phe

o G IB8TA06cE Boh hag Co6 dab Gacraicseic aty a
tccégg acc cct gag gte'280 Pro Pro Lys £ro Lys Asp

ctg Tﬁe t@uaMeftddieggleagxrgtTmCPm@wmc aaa 996 8le

Leu s Lau val

4%1%6%%165 acaigc gtg gtg gtg gamgtg agc cac

cce 2g8RLAGEC00 @@@@t&gg?ﬁgg -Gys Val Mal vak,
253 RSPV SEIHIIHFASY PHo CIYRFLYS PHeS

165170175 aac tg C ggc gtg gag gtg cat
12¢ 45308 S ASALaRt GSED Monerrh REsty oy
Val Glu Val®is Asn Ala Lys PAY Lys Pro 180185190

e Ao Mg IR GRTTE Ty ALh S Sehr Tyr

ors ALaNaolal Seryakd eu T, 195200205 Bl €1g
val P@agga@fggectga aeggcnny day tae degijciaag gtc
672 val Lou His GIn Asp Trp Leu Asn Gly Lys Glu T}/r
S i@%ﬁiﬁy&&;@é&é@%ﬁ@“zi@ﬁtéﬁ% aaa gec cte ced
3jec ccc atc gag adé&’acc atc tcc aaa gcc720 Ser Asn
Lys Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser Lys

Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro ser Arg
arg 245200255 gatigag Cigl acgsadg agc cagagicAagc ctg
olu | REGHIGEIOrBHC,3R BB 16 AR Giu ke Dbrdhys Asn
a1 AN aL ey TGS ey yal Hgszﬂy;\? g, 46
35 A1 9-w0-PCH Seguence Llstln-gs as f

Thr Iﬁ%@%éﬁ?é?ﬁc 5t SRS Gaemhtc Y bty ga%:] ‘tgg
Ve ASRGTEGRIA AN G CKY CAaEhn PHETYABIETSG Asp lle
Phe CA#%%/%F@MWF@@M’S%‘?A@H @WGH’]@GOS?QSQ‘SOZSF)
Pro gagaa@aawae ég Gt apgBet CLCHgy g gac tcc

pro WUAGHOGIICE G ASERASH Ty hysﬂ@rl tRre.Bro val
115 Leu Asp Ser Asp Gly Ser

pro Ala Pro Glu teu Leu Gly Gly Pro Ser val phe Leu Phe
i35 140

Lys Pro Lys Asp Ile Leu Met Ile Ser Arg Thr pPro Giu val
150 155 160
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Thr
ASn
Arg
val
Ser
225
Lys
Asp
Phe
Glu
Phe

305
Gly

Tyr Thr Gln

<210>
<21i>
<212>
<213>

cys
Trp T
Glu
Leu
210
Asn
Gly
Glu
Tyr
Asn
290
Phe

AsH

<4 00>

tct
ser
1

aac
ASN

ggc
Gly

tct
ser

aac
ASN
65

gt
va

cat
His

aca
Thr

ceg
Pro

9?9

tgg
Trp

gag
Glu G

gac
Gly
50

tgce
Cys

tac
Tyr

ttg
Ley

gce
Ala

tgc
cys
130

290295300 tac agc aag ctc acc gtg gac aag agc agg
tgg cag cag Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg
Trp Gin Gin 310315320 ttc tca tgc tcc gtg atg cat gag

tcgea@ eoced B NS i8epydlinget HIS Glu
Y RS GR tr o  ont ak ric

v Vedy Ekygcéét"éééﬁ%ggyg‘ S&7LALF St L}&p 'S&r"Pro Gly
S ofygyr340 BﬂrSThgmb 66 2113 348 ¥P1 02 PRT
His cX213>tHomo sapmsxgﬂ@%ﬁﬁ Ser GlyAsgvaly Glu
Lys A GluDHITAIG GlbCys L@ﬂ%ﬁ Tk Ash Ala 451015

Gin Asn rﬁﬁSBLu Ley Gly gy AsnGin.SeLGideu
Glu 202 GI GIu GlnAsELy Arg

cou e RN Ak S8 T N Ry DS Ser
bre SG])/*@ré"’ﬁe“@lqg@eﬁ' VAMLYSLSE 61 EVsThpTeu Asp
Asn TASPYPITErS)BSB0 ASn'GYs FyrASPAMEGI Gtu Cys

Leu Mal;&la;Eh en Gl Asp Pye mzﬁ@ 7h 75 8a1Wal Tyr

val ?E’bes_.@%s(a@ GasBluGIETsn Pha Gys Asmédu Arg
1. @ Thr, 859095 His LEf Bro Glu Ala GIyGly Pro Glu

au

val Thr Tyr Glu PrexPro Pro 1(5/0105110 Thr Ala Pro
Thr Gly Gly Gly Gly Ser Asp Lys Thr His Thr Cys Pro

2244 115120125 Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly
DNA - Pro Ser Val Phe Leu Phe 130135140 Pro Pro Lys Pro

Homo SaE'I en

Asp lle Leu met lle Ser Arg Thr Pro Glu val

Yt g (g%&?g@@gggfigcmggx@a@gy@W@LA@&V@J&% Hisg

y Arg FOUGIRF Vel PY}‘EH@S‘WUE{V% stlTrp Tyr
vaI Gly Gly Val Glu Val His Asn Ala Lys Thr Lys Pro

& i&@i%ﬁﬁ@%ﬁb@iﬁ@%ﬁ @y T3 & 3ecThiTtyr Avg
*Yal Val Ser val Letf Thr 195200205 VAl Leu His Gin

cag ghAspabr t_ uA&m@d @ ¢ |[144
e e e S A i T

ace alty% -Bhgtl € Eel'gy§ag %@?%9@352%%‘-&@% Q’bf GIQQZ
Thr ZF’ér@WrgeG F@SGJYF Tyr Tt LeuProrfrgt8er Arg

245250255 Asp Glu Leu Thr ys Asn Gin val Ser Leu

Tye STDALYEL EANVEELI Gy 260RBEDBETyeigro S
Asp lle’Ala Val Glu Trp G Ser Asn Gly Gin®ro

tte tgc tgc tgt gaa ggc aac ttc tgc aac gag cgoc ttc act 288
Phe Cys Cys Cys Glu Gly asn Phe Cys Asn Glu Arg ghe Thi
85 90 5

cca gag got g?g g c €Cy gaa gtc acg tac gag c¢ca ccc ccg 336
Pro Glu Ala G pro Glu val thr Tyr Glu Pro Pro Pro
100G 105 110

cce act g%a g?a g?a gga tct gac aaa act ¢ac aca tge cca 384
Pro Thr Gly Gly Gly Gly Ser Asp Lys Thr His Thr Cys Pro
115 126 125

cCa gea cct gaa cte ctg ggg g?a cecg tea gte tte cte tte 432
pro Ala Pro Glu Leu Leu Giy Gly Pro Ser val phe Leu phe
13 140
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CCe Cca aaa
Pro Pro Lys

145

aca tgc gt
Thr Cys va

aac tgg tac
Asrt Trp Tyr

gy g9ag gag
Arg Glu Gu

195

gte ctg cac
val Leu His
210

tcc aac aaa
Ser Asn Lys

225

LYS

aaa g?g cag
Gly

Gln

gat gag ctg
Asp Glu Leu

Tie tat ccc
Phe Tyr Pro

275

gay aac aac
Giu Asn Asn
290

Tte tte cto
Phe Phe Leu

305

Asn val

g%g aac gtc
Gy

tac acg cag

Tyr Thr Gln

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

60
348
PRT

275280285 Glu Asn Asn Tyr Lys Thr Thr Pro Pro val
Leu Asp Ser Asp Gly ser Page 47 A-1219-WO-PCT
Sequence Listing as filed 290295300 Phe Phe Leu
Tyr Serd-y&2-40-THr o A—sp HysISeeAfQ Tip Gin Gin
A N N
His GIG*Ala Leu His Asn Hi3 325330335
STYOUENECIRLe YEBECLEY Gt CELBEIRIGIBIYLYS >

340845 <210> 67 <211 1125 <212> DNA <213>
JHOMO sAPIRNS:22Q0Ps231> DS K222 %461 Yoo(11258)
T o0 7 1o G L 6800 Bt bnilpe cbe gag
dge gt tac ac aac gocd8 et Gly g Gly Ol AlaGlu
G ﬁﬁrgséﬁgi:g&llm y?ﬁ@;?ﬁzm Ala

olodbmaac tgg
gag ctg gag c ®acc aac cag agczﬁsgc ctg gag cgc tgc

ona96 Mart PrpaCIget éaichp Arg T RS @iy Ser Gy
L e R e

COGCIQ GAGLOEAE:YCh4CEat08-EGE AR ageldtd Glyzo
ABIL BRSPS Arg Cbu s €Y< PyieAIR el Tp Arg

Asn Ser 35?;9%;15 tc;[C gc acc atc gcaclg Cc(t:c ggg aa a%%
B ete Ak Bl SasCE02 Ber b TRENS Bl U
Vaftys Lys Gly Cys Fri Leu Asp Asp P&’505560
RGIYC TR AT CAIIRNS EICORPOETS At gy gdae
Eﬁaé yé%ésga(sjﬁvéqg%x g%us %r %ésﬁ ?f\rg@inysélugCys
ayabAa.dhs Gy Gl Aen RBEQ Gin 85704580 gty tagdic
SRyt Yaalgh e Hat Rty Hagi 40 caE R act288
val Tyr Phe Cys(%s C sCGIu %I;Qésna?hecc;%g Asérll2
ARG eI TG ER00HE cal i) caa dag U6t 999 9gc
ccg gaa ggd’cce tgg gee tee a8 acc336 His Leu Pro
BllaGlyGhcPaaGlerGhe Reo Tap Tk SercThr THP
O TORA D S ottt ot bchock e e evion got
tggttgge%&a{&a@t?g@g’%t gag dct ctg cac aac cac 1008

Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
325 330 333
aag age ctc tcc ctg tct ccg ggt aaa tga 1044
LysS Ser Leu Ser Leu Ser Pro Gly Lys *
340 345

Homo sapiens

<400> 60
ser Gly Arg Gly Glu Ala Glu Thr Arg Ala Cys ITe Tyr Tyr Asn Ala
1 5

10 15

asn Trp Glu Leu Glu Arg Thr Asn GlIn Ser Giy Leu Glu %69 Cys Glu
20

25

Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser
35

40 45

ser Gly Thr Ile Gty Leu val Lys Lys Gly Cys Trp Leu Asp Asp Phe
50

55 60
Page 40



lle Pro Ser Gly Gly Pro Glu Ala Thr Ala Ala Ala Gly
Asp Gin Gly 115120125 tcg ggg gcg ctt tgg ctg tgt ctg
gaa ggc cca gct cat gaa gga gga432 Ser Gly Ala Leu
Trp LeuAcygmf&@ilq ePre WIE;{?I@SE@lﬂi @tsé}(ély

ASn Pro

g5 s ”‘i%é‘i%é&’hc‘i égcgsgé% tc ggl:raaa]lé act cac acastgc cca
val Tyr Phe Qe Y6 Y CoFYEEA8E RF Gl S8 H8ptYs Thr
His lLeu Pro gF-ngWﬁtEyfé'PF@ F{%@ Ws‘lbro""maﬁprqggl’fro Pro

thr ala pro TEAS1D@1H51601gtecig GIY gatr toa gie tte«cte ttc

115

Pro cys pro GEGESaRARSEEPaY 48528 LekuBly.GhnPro ser

145

Pro Pro Lys PYOalL shESE)‘ %@gpﬂg ﬁelp ggoslgy%grthryggx épu val
165

703075 acg ctc atg ateStec ¢gg acc cct gag gtc

Thr cvs val Vatadgl Bid btg 9td Gacs7s TArLEl nict it Ser Arg
Ast TED TYE VEREPYG GV THE LS VEP VAR VAP ASH 280185190
arg Glu Slu A TR QNPT Sequencd istiper asTiled ghg agc

195

val Leu His GORC.GAGHAGLCE gay ghtesaag ttera3e tgg tae gig gac

Ser Asn Lys A@QQ@@4M£%%¢H§@&%A§B %&2’ Gluyal Lys,Phe Asn

225

192 c1y ain PHPATYEVRLASE, Gl 195208205 alg gag gig €4 aat

gceéag aca aag ccg edyy gag gag cag tacmac72 Val

asp 6lu teu TeHU MalddigAsnAlalys TiF lys Pro A9 GElwGlu Gin
bhe Tyr pro S8 ASM210215229,206 agg ta¢ ot 68 gi aac otc

7
ST on Asn W7 TG ie i e s Ser (e, Ny
ehe Phe Leu TypsenarSEon e R ABAY R guE TR SHySHE aag

305

275 _ctc acc gtc ctgzéac cag gac tgg7285Ser Thr Tyr Arg

Gly Asn vai Pgtcgtggcfaaéaaaa@c@'@ggéd?eﬂiw Ash ggﬁu"ys Glu
sky ro

Tyr Thr Gin Lyyr

<210
<211>

sLyst ysu\alrSeb Asn Lys Ala Leu

5250255 gcc ccdate gag aaa acc atc tcc aaa gcc
61 aaa ggg cag ccc cga gaa 816 Ala Pro lle Glu Lys Thr
1044 |le Ser Lys Ala Lys Gly GIn Pro Arg Glu 260265270

<212> DNA

<213>
<400

ser &1

i

Homo sa@€ek€ag gtg tac acc ctg ccc cca tcc cgg gat gag ctg
g1  acc aag aac864 Pro Gin Val Tyr Thr Leu Pro Pro Ser

¢ 5% HECISOLLou T Lys fen 27 3p0qes el e

sacc tgc ctg gtc aaaggc ttc tat ccc agesgac atc 912

aac tgg gag nvakserdewn by o Mgl dys Ry he. Jyr fro
Asn ?gg &l 'igglg}ﬂéiﬁ‘%?éf *29@9%3%@%[3&%3@@?9%% @%I ggg %gc aat

999 cag ccg gag aac aac tac aag acc960 Ala Val Glu

& &0 & pnliuBeieAsisGhE Gl B BluBiistimiiLys thr

]t

65

35 3053103153206%cg cct cce gtg ctty gac tce gac gge

ggc acc e cicstaega 1008sihrPrzPpecVelklL el sz
e S R A e oL e
aac tge tac gad2gslarehlCACElg-Hacaag ads 809199589 CAd
asn Cys Tyr AgpgEag] gie tcyea

it r Glu Glu Asn Pro Gin
di@fg? 80

gty tac ttc tgce tgc tgt gaa ggc aac ttc tgc aac gag cgce ttc act 288
val Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr
85 90

95
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cat
His

aca
Thr

ceg
Pro

ccc
Pro
145

aca
Thr

adc
ASn

€99
Arg

gt
val

tcc
ser
225

aad
LyS

gat
Asp

tte
fhe

gag
Glu

e
Phe
305

jele)
Giy

tac
TYr

<210> 62

tty
Ley

gee
Ala

tge
Cys
130

cca
Pre

tge
Cys

tag
Trp

gag
Glu

ctg
Leu
210

aac
ASn

oty

gag
Glu

tat
Tyr

aac
Asn
290

tic
Phe

aaC
ASn

acy
Thr

cca
Pro

ceo
Pro
115

cca
Pro

add
Lys

gtg g
val

tac
Tyr

gag
Glu
1935

cac
His

aaa
Lys A

cag
Gin

ctg
Leu

ccc
ero
275

aac
Asn

ctc
teu

gte
val

cag
Gin

<211> 348

Leu Thr val Asp Lys Ser Arg Trp GIn Gin Gly ASn val
Phe Ser Cys 340345350 tcc gtg atg cat gag gct ctg
cac aac cac tac acg cag aag agc ctc1104 Ser Val Met
His GluAld e His Asniddis TiatThr Glrfilys Ser Leu
3592360 ceigicteeqaggtangatgatkl 2h Sy Leus
G%ﬂjr(ﬁ% ?K[:y§°* Q0D 10>88 L1158 879 ’2"?12>
PRI <213> HOMO sapiens <400> 68 Ser Gly Ar
e MR e A Gl Byl Tor st wn Al
151015 Asn Trﬁ Glu Leu Glu Arg “Thr Asn GIn Ser Gly
ELECIBAGCYS 39 SRS ICHAGIEBIA ALy
Arg Leu HiBCys Tyr Ala Ser T#p Arg Asn Ser 354045
SebiglyathitaGludyeit Vadd ygglys Gy Gagsqtep Lao
PA"S[?JVA@SDH@ 565560 ﬂ%@gy&r TYFASE ATy @b Glu

s.Val Ala Thr GIQCGIU Asn Pro Gln 65 Zg!) 7580 \{é’il
i%wﬁh&ﬁ: Csy&s é}ysﬁuaﬁl sASH Phe éys #sn G
Ard?ﬁhe Thr 859095 P&Ye 49

WIWOPRT ScHieriss BN 24siRg iy Lo

1870 la Ely EI;BPro Glu Ely Pro Tep Ala Ser Thr
AR 0040541 0cle Rrageef i it Ebp Pra Gl Ala: The24
Al Kl R EN P GHE 1181243198 Ser By Ala
Leu Trp Leu Cays Leu Glu Ely Pro Ala His Glu EIy EI
ﬁ%di;gigéﬁély%ﬁéeﬁéﬁg ye Tt ks i Gys Pro
Pro Cys Pfd°Ala Pro Glu 145%&)155160 Leu Leu Ely
SV G Sty aLphisl ey PliesbraPradyss Pasd ys 20
Asp 165870175 Thr Leu Met lle Ser Arg Thr2Rto Glu
Valfhglya yakyalwad Asp 430185196 \fal Igf Higss
PGHL@ESEPPG“G‘ILPVWL% Phe & T g Py Nt Asp Ely
195200205 Val Glu val His Asn Ala Lys Thr Lys P
R IR BRTIASS SH0Bi5 20 et Thettyr AlG
2\98“ val Ser val Lei®hr Val Leu His GIff Asp Trp
HEPIE002B9R00 G\ ke g5 Ol Do gy 5%

er Asn LysdAla Lel Pro 245250

Tac aag ace acg cct ccc gig ctg gac tcc gac g%c tcc 912
Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
295 300

tac agc aag ctc acc gtg gac aag agc agg tgg cag cag 960
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp GIn Gln
310 315 320

tte tca tge tec gtg atg cat gag gct ctg cac aac cac 1008
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
325 330 335

aag agc ctc Tcc ctg tet ccg ggt aaa tga 1044

Lys Ser Leu Ser Leu Ser Pro Gly Lys
340 345
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<212> PRT

<213> Homo sapefslle 290295300 Ala Val Glu Trp Glu Ser Asn Ely

<400> 62
ser Gly Arg
1

Asn Trp Glu

cly Glu Gln
35

ser
Asn
65

val
His
Thr
Pro
Pro
145
Thr
ASH
Arg
val
Sar
225
Lys
ASp
Phe
Glu
Phe
305
Gly

Tyr

Gly
50

Cys
Tyr
Leu
Ala
Cys
130
Pro
Cys
Trp
Glu
Leu
210
Asn
Gly
Glu
Tyr
Ash
290
rhe
Asn

Thr

<210> 63
<211> 1044
<212> DN

<213>

<400> 63

Tt
ser
1

dac
AST

ggc
Gly

gag
Gly

tgg
Trp

gag

Thr
Ty
Phe
Pro
Pro
115
Pro
LYS
val
Tyr
Giu
195
His
Lys
Gin
Leu
Pro
275
Asn
Leu
val

Gin

A

cgt
Arg

gag
Glu

cag

Ala Pro lle Glu Lys Thr lle Ser Lys Ala Lys Ely GIn
Pro Arg Glu 260265270 Pro GIn Val Tyr Thr Leu Pro
Pro Ser Arg Asp Glu Leu Thr Lys Asn 275280285 GIn
Val SerA-@eiTp-Cys deeueMal LiysikdyaPHe1¥yr Pro Ser

GIn Pro Glu Asn Asn Tyr Lys Thr 305310315320 Thr
quprewaﬂye@m;}zs gA}S?pLELIy?SerTPh 5Ph@Leu
Ea-lyrGSEAdgyShBZ\EBmS rLey Thr val Aspdyyssser Arg
0. GInGInEly ASh Vgl Rhe SerCys 340348350 ser
val met His GltPAla Leu His Asn #is Tyr Thr GIn Lys
IS@GMLE@E;SB@@%&&&V lces) ?er@mom&alwtwsr@m
x52A8> 69 2214 112552425 DNA2A 3 Homo
SERIENE $230% 15220 NAUAtIRn, <2222 (1), 51 25)
GEA Ao, G oL Pl <22 gpspa
T8)" (11255 40060 'ttt 69 ot G8d ol 9 Jag aca
TBHG Y'Y aE Hat fat Ade YERAG S EIY ARG Ely Glu
AINleP GBI TPHFARGARCY'S Fieo Tigr Tt Al AlaPh51015
paam;tgggaagl ciggagiCye aec aac tagragelggarttg gag
V606190 HAR6:Ash T &,GlEbLey Gl g Thirfsn Gln

vorERIELeIL Bl A GY8 Gll 202530 goEigag cag

1g0C aag c%géc;[% cat tgC tac gee teC tyap cqc aac
“agc 24y Gl ASS LYs Arg 1 His CyE Tyr Ala
SEefsPrprArbFASHSEY 33A04E Ty dgé Akt ‘att g cte

Ag%@aa%a@ ggcotgetglrcigegar gee tte192sS¢n Ely
PihAte ddurkedvabdlysykyis Ely Cyis Frp keu Asp Asp

4 V4 5 ot
;E’méyé’ag;e 50 Wi12192WaRCT. Sequend@iListng as
265 270
sgqtzegs§Q§§§9a ggé Glu Trp Glu Ser ésn Gly GIn Pro
85
Tyr tys Thr Thr Pro pro val Leu Asp Ser Asp Gly Ser
295 300
Tyr Ser Lys Leu Thr val Asp Lys Ser Arg Trp Gin Gln
310 315 320
Phe Ser Cys Ser val Met His Glu Ala Leu His Asn His
325 330 335
Lys Ser Leu Ser Leu Ser Pro Gly Lys

340 345

Homo sapiens

ggg gag gCt gag aca cgg tac tge atc tac tac aac gcc 48
Gly g1u Ala Glu Thr Arg Tyr Cys Ile Tyr Tyr Asn Ala
10 15

ctg gag cgc acc aat cag age g%c ¢ty gag <gc tgc gaa 96
Egu Glu Arg Thr Asn Gin Ser Gly Leu Glu Arg Cys Glu
25 30

gac aag cgg ctg cac tge tac geo tcc tgg €gc aac age 144

Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser

35

40 45
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tct
Sar

aac
Asn
65

gty
vai

cat
His

aca
Thr

ccy
Pro

cCcC
Pro
145

aca
Thr

aac
Asn

cgg
Arg

gtc
val

tcc
Ser
225

ddd
Lys

gat
Asp

ttc
#he

gag
Glu

ttc
phe
305

%?S

tgc
Cys

tac
Tyr

ttg
Leu

gco
Ala

tge
Cvs
130

cca
Pro

Tgce g
Cys Vv

tgg
Trp

gag
Giu

ctg
Leu
210

tat
Tyr

aac
Asn
290

ttc
Phe

aac tgc tac gat agg cag gag tgt gtg gcc act gag gag
aac ccc cag240 Asn Cys Tyr Asp Arg Gin Glu Cys
Val Ala Thr Glu Glu Asn Pro GIn 65707580 gtg tac ttc

tgc tgc gt getavggrhasttatgc sadrgag dgéetic act288
acc a\/(abargya%h@;gy@ Gys LayStkeludgly-AspPhe Cys Assy
Thr I@IL?N@‘*F’@% TH° 859095 et BEF ¢4 9oy "§ét GGg ggc
ac é a Cce tg@%(%%% tcc C acc acc 336 His Leu Pro
e SRS G BT6 115 K Borcthr T

1001039.10 atc ccc tct ggf Ygg cct gaa gec &t gea get
ttc 3y @3 4| 1y Pro Ghgs
he E% tgh%%fg Ala I%G%%%?ps éfnsg‘g BES%O?%S tcg
cca &QQ@%& }25«9 dé%alﬁb@&&)a@@%a@%@%a@@&&@%@a% 36
Pro Gé@é“@ 4 YSéf‘r"Cﬁl A(Bi LD *qu_équ‘é” £ E6°Glu

Gly Pro Ala His Glu GlI IQ/ 130135140 gga gga tcf tct
ggg act é%ﬁﬁéﬁpg&& tCttMQ—Q% é&t ac a¢a dgé Cﬁ'&t gaa
1 480 Gly Gly S&t’Asp Lys Thr Hlslﬁ’lr Cys Pro Pro
cca IOYSPIBA ProGHS 145150155860 Hie ctg gt

uteu Leu G Pro Ser Vv
ccg tca gtatkc ctc tté cct ccamaa cec aag gacs28

aza ck€B:LENGlY -Gl Rrg o€r NMal P@%&G&PB% k@ Prego
Lys Pwéxpr@sgy@ A5 165 T7O TES ATCTEMC =y Bt ;gg; cgg
[ace cct gag gtc aca tgc gig gtg gig gac576 Thr Leu

SER T r BT 7 P R AL THE G 8 Ml var®

AS|56180185190 gtg a§f€ cac gaa gac cctligag gtc aag

i+ 0 SemamC T ene Yoo 2leabS e Gla A
gag clg%ZQQQQ@thQcS%QEQtCQ{%a@&gQ&3&9 262229 Gl
Sy kyGyatryagchy Be aae 672 VabSlvalal Highasn Ala

izi Lys ;h{ Ly CstPrgtAr g Glu Glu Gln Tyr Asn 210215220
C ,aa
iis candacelatbat s B o adiidcldacduitiiicac
cag gac tg§t720 Ser Thr Tyr Af§ Val Val Ser val Leu

aaa hFKFabLBEGCHIS:Gh} &y L%@%EBOZ%Q@Q%’EQ aato

Lys Ala Leu Pro Ala Pro Thr Ile ser
ggc aapp@ag tac aag tgc a {C 1iCC aac 5aa,g)cc ctc

cag ECRLHZ L) AsD, Gly Lys Glu Tyrdys Gysbysvalger
clh PsHILYS ARILED Prd 245250285 jeccecic gag aaa
acc atc tcc aaa gcc aaa ggg cag ccc cga gaa816 Ala

Led Tﬁréﬁie@ﬂLﬁ%/gt’frﬁgﬂefge?hﬁy@?&&%ﬁﬁ?(%ii’@ Pr®
2kg Glu 260265276°cca cag gtg tac at¢ ctg ccc cca

ccc gtmcga @ﬁg gawma% agac&@d Ezlmc@slnckkﬁl Toge
275 £irhri_e% fo-PrenSet Arg Asp Blddted) TRrLYE Asn
aac tgc7§gg389g_8§cga&tg&cag%qgga§ag tg:cé Cgt& a@:@ ggﬁz
Asn THT tat Gee %c@a@mog 2@|ﬁ atSerbat)yThrCys

Let) Val Lys Gly Phe Tyr Pro ser Asp lle 290295300
cte tac age aag cte acc gt(i:] gac aag agc agg tgg cag cag 906
teu Tyr Ser iﬁ(s) Leu Thr val Asp %.ys Ser Arg Trp Gin Gln

320
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gcc gtg gag tgg gag agc aat ggg cag ccg gag aac aac
tac aag acc 960 Ala Val Glu Trp Glu Ser Asn Gly GIn
Pro Glu Asn Asn Tyr Lys Thr 305310315320
A-1219-WOLP @ reegerence: LListingas filetkdcg cct

ggy aac gtc te@&@tg&tg@a@tgcstgagggsgtgetttﬁgt&q:d(:aﬁaocagc 1008
NV 25 YT P Gen0n TAF B 1570 {131 UL Rohe 58 1851 ¢I9 Ser

tac acg cag ang Sat oec ed DY Ber Lys 825330835 ct acc gig gag
g?(ag eag ggg-aac+gtc ttc tca tgc1056
R

Tyr Thr Gin Lg@eadeage-tg
#%u Thr val Asp Ser Arg Trp Gin Gin Gly Asn Val

210> 64 Phe Ser Cys 340345350 tcc gtg atg cat gag gct ctg

<21i> 348 cAac aac cac tac acg cag aag agc ctc1104 Ser val Met
< >

<213> Homo saptis§51U Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu
<400> 64 355360365 tcc ctg tct ccg ggt aaa tgall2s Ser Leu
ser Gly Arg GSersPr@?GNtLysr‘*l%O;anWﬂ@ 21 R212>
Asn Trp Glu LaRGiﬁﬁzrﬁ?hHﬂmmEﬁpéeﬂS)7<4QD?‘!JO\@6@G|§’]{:\I‘g Gly
1y Glu gln i@iirl)tayéllargglyeJT hﬁﬁ%lés/%lg@y? Q@Fxg@hﬁﬁg Asn g%kg N
u Leu Glu Ar r As er Gly
ser gy o 00 %ﬁ%h@%ﬁL%%z%oﬁgaa%&zs Uy
Asn Cys TP ARG TefiH ‘Cgé‘ 91 AR S T Afg ALA"8 354045
val Tyr Phe CGebxSIPYTHY HE BIGT ] VAISLYE LY 61§ §iys™Tp Leu
nis Leu pro GASPIASHPHie BOSEBOASITICYs T ¢l AR Arg Gin Glu
thr ATa pro ThA/STYahAlaThr,Glk Glis Asn Rro4Giab 77580 Val

oro Cys e ATYHRRNGGYSCYR GYs GIHARIY-AstIPhe.Cys Ash Glu

v 50 1ys o132 TB8S0003 s Lou B GluAla Gly Gly Pro

145 "l yélﬁ?ﬁrzo rp Ala Se 01005%103139 Pro
Thr Cys val valyal e AP RS GHISATITIP AT AI4 X1 B Rp Gin
asn Trp Tyr Vel SY2BI128 SER Gly=AlerLda Frp [EU-CySteu Glu

arg Glu Glu dBlyrRTesAlacHisIGIYGlysGly 180135140 Gly Bly ser
val Leu His OASRskYSd héd-ﬁggT@ryst Pro Bro&ysﬁrgyél&pro Glu

ser amn Lys A142LP01521B0Ley d-ev, Gly GV Pro serval Rhe Leu

225 !
Lys Gly Gln PpoeAegoéﬁr%r%yélrE(/%WnggA%%Q teu Pro Pro Ser Arg

245 255
Asp Glu Leu Thr Lys asn Gin val Ser Leu Thr Cys Leu val Lys Gly
260 265 270
Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gin Pro
275 280 285
Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly Ser
290 295 300
Phe Phe Leu Tyr Ser tys Leu Thr val Asp Lys Ser Arg Trp Gln Gln
305 310 315 ] 320
Gly Asn val pPhe Ser Cys Ser val Met His Glu Ala Leu His Asn His
325 330 335
Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro Gly Lys
340 345

<210> 65

<211> 1044

<212> DNA

<213> Homo sapiens

<400> 65
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tcr
sSer

aac
ASH

ggc
Gly

tct
ser

aac
Asn
65

gt
va

cat
His

aca
Thr

g
Pro

cce
Pro
145

aca
Thr

aac
ASn

cgg
Arg

gtc
val

e
Ser
225

aaa
Lys

gat
ASp

949
Gly

tag
Trp

gag
Glu

ggc
50

tgc
Cys

tac
Tyr

ttg
ieu

gce
Ala

Tge
Cys
130

cca
Pro

tgc
Cys

tag
Trp

gag
Glu
<ty
Leu
210

aac
ASN

999
Giy

gag
Giu

cgt
Arg

gag
Glu
cag

Gln
35

cCe
Pro

tac
Tyr A

ttce
Phe

cca
Pro

e
Pro
115

cca
Pro A

aaa
Lys

gt
va

tac
Tyr

gag

Glu
195

cac
His

aaa
Lys

cag
Gin

ctg
Leu

165170175 Thr Leu Met lle ser Arg Thr Pro Glu Val
Thr Cys val val val Asp 180185190 val ser His Glu
Asp Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly
195200208 ¥ alocior \fahidis AsisAla kysfThae Lys Pro
W ERIdiel GRTAE] 2lD2iseHoSenthityr Afg

valVal ser Val Leu Tht%al Leu His Gin AlSp Trp

C%g 35 % gAng@ k bu<Byrda $@ys LS
Efaang ? gﬂ AE'L%U ?g é%éeg'b KiaPo lle
g@%gy%gmtglegée{gley@%é%g&% iR BIo Ayg Gl
ASD6Q26§27QE rpl" yl”T%a J] I'Teu ProApi'I;osser Arg
Asp "Gl Leu T Lys Asn 275280285 Gin'Val Ser
akeldad e Cys Law y@' é{)ﬁstg’dytgd‘]@tl)ﬂ'ap @(S@fCAS@QHe
393295300 i\ay\%éiy@lﬁyrnfﬁf(}ggjs@“&éﬁ & Wi Pro
Glu AsnaAsn Tyr Lys Thr 305310315320 Thr Pro I;[o
N8 Rsh BefAE Gy Her BhEHNEL SES 15 sef ™
Lys 325330335 Leu Thr Val Asp Lys ser Argg(Trp Gin
GlyAspa 84 52288
P %ig Sg?i%’%%f( que?eenEZngstﬁgasr?lleEta er Val
MetHigGlhpAlad-gik His Ash His hyr ThrGinlys S
g‘ ed'3 ‘S?§ 6%36‘508 uLed S‘ETPfog@yplig@@?Er@tle
71 <211> 1125 <212> DNA <213> Homo sapiens

TR M5 B <2235 1) ML 126)iades % 1o

ggg cgt ggg gaélgct gag aca cggltdg tgc atc tac tac
%09:34818@6 ARyGlyeGla Ala Glu Ty Arg T

e Tyrskyr Asn Al 1§10§% aac fgg §39'Cfg gag

cggg@cga@aa%&@gca@gg J9€ &9 930.69¢.10G,9pa96 AsR
PTYp-GlY sk ed Gla At} The ASN‘GINSerGly'teg Glu Arg
Cys Glu 202530

gac gtg agc cac gaa gac cct gag gtc aag tic 528
va Va Asp val Ser His Giu Asp Pro Glu val Lys Phe
165 179 175

gtg gogc g%c gty gag gig cat aat g¢c aag aca aag ccg 576
val Gly Gty val Glu val His Asn Ala Lys Thr Lys Pro
180 185 190

cag tac aac agc acg tac cgt gtg 9tc agc gtc ctc acc 624

GIn Tyr asn Ser Thr Tyr Arg val val ser val rLeu Thr
200 205

cag gac tgg ctg aat g%c aag gag tac aag tyc aag gtc 672
Gln Asp Trp ;e? Asn Giy Lys Glu Tyr Lys Cys Lys val
1 220

gCC Cte cca gee CCC atc gag aaa acc ate teC aaa gcc 720
Ala Leu Pro Ala Pro ITe Glu Lys Thr Ile ser Lys Ala
230 235 240

CCC Cga gaa Ccca cag gtg tac acc ctg €CC cca tec cgg 768
Pro Arg Glu Pro Gin val Tyr Thr Leu Pro Pro Ser Arg
245 250 255

acc aag aac cag gtc agc ¢tg acc tge <ig gtc aaa 816
Thr Lys Asn Gln val Ser Leu Thr Cys Leu val Lys G y
Page 46



ttc tat

Phe Tyr

gag aac
Glu Asn
290

Tte ttc
Phe Phe
305

gag aac
Gly Asn

tac acg
Tyr Thr &

ggc gag cag gac aag cgg ctg cac tgc tac gcc tcc tgg
cgc aac agcl44 Gly Glu GIn Asp Lys Arg Lea His Cys
Tyr Ala Ser Trp Arg Asn Ser 354045 tct ggc acc atc
Jag ctc gitp eago ! ggﬁutg@.tggsot@ t gaedttc192
&r Gly Thr lle Glu "eta Val Lys Lys Py Cys Trp Lea
cce 2ASFRSIPHE 505960 WACTYc acgatag G at  Yag it
Pro sgtgrgec Bcta Sgasguaaw c¢Oe cag 240cAsSAIEYssTyr
Asp Arg GIn Glu Cys Val Ala Thr &lu Glu Asn Pro Gin
Aen %‘57‘93’ S60 Bitd 3ar 56 i 10 18056 GAF Bc i e
aac gag cgéitc act288 Val TyPPhe Cys Cys Cys Glu
cre tedyadismpPhecG g@dtha@r gl?hagT’ftrg%SOQ@ Caddlig
S e talacr b0 otk 8 b Joek o Bkl ace
isle G 1o Glu Gly P
Vai g%g;%lf%s%%é#h% h%fgi J%A@é‘ﬂ?a%ﬂ)aa%gcgate% ggésggg %gégt
gaa gcc act gca gct gc gga gat caa ggc384 lle Pro
c10 1SRRI S PECIT AR AR AR Ala Gly Asp Gt
3@1y 115120125 tcér§gg gceg ctt tgg ctg tgt ctg gaa ggc
cca gct cat gaa gga gga 432 Ser Gly Ala Lea Trp Lea

20> 8. Cys Lea Glu Gly Pro Ala His Glu Gly Gly 130135140

e R ;2993 gga tct gac aaa act cac aca tgc cca ccg tgc cca

<400> 66

ser Gly
1
Asn TEp

Gly Glu

ser Gly
50

Asn Cys

65

val Tyr

His Leu
Thr Ala
Pro Cys
130
Pro Pro
145
Thr Cys
Asn Trp
Arg Giu
val Leuy
210
ser Asn
225
LYS Gly

Asp Glu

Phe Tyr

Giu Asnh

gca cct gaa 480 Gly Gly Ser Asp Lys Thr His Thr Cys
arg ¥ GRIQEYSPra-Alay Rie gly 1454504551804 ctg

v 1999908 £59 t(;\@,%erxté‘égtem@&%m a8 £65.2ag
2%90528 Lea Lea G P{o Ser Val3Phe Lea Phe

S "BroBro Pys Pro’Ly ssA}: p 165170875 4t E B alg atc
Pro It‘fcce@d%é%&cfyda‘d’@t‘@é&is@épgfﬁ” toPotgPoBts76
Tyr SRALES)MEMIE SR AATH Py Glu Ml Trdys Val
phe cValkysakysp 1801851 900tgsage cac gaargacioct gag
oro G@acAéa@i;ceaae»rtgg;ia%tquaﬁyggﬁ@%ov oSBFHIS

pro THIUASH P GAW@E Lys Phe-Asn Trix v Yal Asp

s | I 195 ieuO?éSAG 219 WO- fCF?equ%ncehLlstmg
ﬁTecP gtagag gtg tat hat gcadmagy aca aag ccg cgg

Lys P@%lgygjﬁ@&éeté&“a%w V& &1t VA Fis NenvAla Lys

val VThWZ.&éSPrbﬁAﬁngﬂFq% Gin Tyr NS@EZJ&%%QZO agc

Tyr vacg;ta@cgt/agtg@twagmgt@setmaccygtonetgyea&@ag

o1y cORGIOAZRQA:SenTHETYrAvghal \sal SRR Val Lgu Thr

EH Gvra Ley His.G ﬁi%&@m %%é%?»P%%%%%tg@at ggc

I 9_7% é%taﬁz‘;aa ¢ aag gtc teoaac aaa gec cic
vs AlRarbaisell ASCGIY L1VE & Tor Ly By S yaiyal Ser

cin *’A"s@g@)@ ARLLEPPO 245350255 YecERSaic g aaa
Leu G)&tc\tccﬁaaaagc@ aslgty cay lsecigagaal816 Ala

ro lle Glu Lys Thr e ser Lys Ala Lys XGII‘] Pro
Pro SAPQA%ﬂ]e A1a val Glu Trp G1U Ser Asn Gly Gln Pro
275 280 285
Asn Tyr Lys Thr Thr Pro Pro val Leu ASp Ser Asp Gly Ser
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260265270 cca cag gtg tac acc ctg ccc cca tcc cgg
gat gag ctg acc aag aac864 Pro Gin val Tyr Tim Leu
Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn 275280285
290 cag gtc agrzéetgcaecrtgémégcgtm agaagQgc ticdat ccc agc
the bhe Leu aga@ate_%léeémwahﬁegd_% BB GyshOU Vel Lys Gly
Gly Asn val Pﬁb%eTyé‘ygrgélsgbw u@szg(aztg§?t%9 91050 gtrg Iggg tgg

agagc aat ggg cag 68§ gag aac aac tagsaag acc
e The Gin gég‘iléeﬁa Efg%g’frsﬁ%fﬁgs%lyﬁéso Gly Gin Pro Giu

ASO Asn Tyr Lys Thr 305310315320 acg cct ccc gtg
210> ¢7,c  Ctg gac tcc gac ggc tec tte tte cte tac agc aag1008 Thr
<212> pna Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu
<213> Homo sapipngar |ys 325330335 cic acc gtg gac aag age agg
2e%> < 1gg cag cag ggg aac gtc ttc tca tgc1056 LOU Thr Val
<222> (1)...ARPOLYs Ser Arg Trp Gin Gin Gly Asn val Phe Ser
<400> 67 Cys 340345350 tcc gtg atg cat gag gct ctg cac aac
Ser 815 %5 ACTAGHCG Al A0 CRIINA TRl YTyt His Glu

3 Ala Eeu His Asn His Ty Thr Gin Lys éer Leu

&5‘@3@Qgﬁawaﬁgagt@eggggt:@aaaggagclz& Qer Leld
SEFProT@ Lys™ FL05L2£0% 72 €A% $7a 912>

PRT <213> Homao sapiens <400> 72 Ser Gly Arg Gl
B8 210 C18 S A A s hee T e At TP

3% 151015 Asn TrﬁOGIu Lou Glu Arg Thr Asn Gin ser Gly

Sor &y 360 SeuTBIEAGTHE Gl SR eR0 Y Bl TimAged ys 2
50 Arg Leu HissCys Tyr Ala ser Tép Arg Asn ser 354045

aac tgc tac gS€laGladhsdiet@ludeeyaktyslys Gly cys Tap Leup

asn cys Tyr APRAIAPEE 205960 Asnaye T YEASRA, G Glu
65 Cys Val’Ala Thr Glu Glu Agh Pro Gin 65 70 78 80 val
gtg tac ttc tgyrRhenCysaGys CystdubalyAsndy b Gys Asn Ghs
val Tye Phe OGN THIBEY0S 15§ C6u BBt RIZSI Gly Pro
lu Gly Pro Trp Ala Ser Thr Thr 100105110 lle Pr.
LTI 550 SRR ot G AR e o ke Gl
'Bly 115120125 Pade 54 110
He bro ser of B SHAR G, SERUSHEE LISt peleg sase Glys
115 Ala Leu Trp Lé&oCys Leu Glu GIyBro Ala His Glu Gly
tcg 999 gcg Gyt do30d3Bak 40 S Gy Sk AsP Lasohhighlisdar Gys
ser ¢ly Ala Lpy I L GEsPY Al 518 BIR LASTEG185TEG 1Y

g%;a g%‘a tct gac aaa act Cac aca tgc <¢ca ¢¢g tge cca gca cct gaa 480
G Gly Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
145 150 155 160

aac tgg ga
Asn Trp Gl

junl an)

cte ctg g%;g g?a ccg tca gtc TtC Cte ti¢ ¢CC cca aaa CcoC aag gac 528
Leu Leu Gly Gly Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
165 170 175

acc ctc atg atc tcc cgg acc cct gag gtc aca tge gtg gty gtg gac 576
Thr Leu Met Ile Ser Arg Thr Pro Glu val Thr cys val val val Asp
180 185 130
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at
va

gt
va

age
Ser
225

cty
l.eu

gce
Ala

cca
Piro

cag
Gin
gce

Ala
305

acg
Thr

ctc
Leu

tee
ser

tcc
Ser

<210>
<211>

age
ser

gag
Glu
210

acg
Thr

aat
Asn

cce
Pro

cag
Gin

gtc
val
290

gtg
val

cct
Pro

ace
Thr

gtg
val

ctg
Ley
370

68
374

Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro
Lys Pro Lys Asp 165170175 Thr Leu met lle Ser Arg
Thr Pro Glu Val Thr Cys Val Val Val Asp 180185190
val ser His2Blwéspr Rraualtevalskyg RaerAsn Trp Tyr
cxc S B0 B Q0B SV IRV I AR B LI
195 Thr Lys Pro AF§%Glu Glu GIn Tyr £8n 210215220 Ser
gt ﬁﬁhﬁ?ggkr aVaIch/alasSecgvaéd_ey Tdap @b Leu His Ghi2
BEYX: 30235240°1°88 Ash G LYS GI0Fyr Lys
tac c%éﬁey YalSerAsn Lys Ala Leu Bro.24p250955 Alp
Tyr APFO/4 E(?%usle_ys’a'lf HrEHeTSEé?;yQEAI@J b yarGlyp Pro
Arg Glu 260265270 Pro GIn val Tyr Thr Leu Pfo Pro
e SRERGASHHELES 1T 1TSS AR TERas eI VAl
Sefteu Thr Cys Leu ¥&l Lys Gly Phe Ty#Pro Ser
ate Mpddea%@@%@%ﬂ@amack/akﬁ aTepyGhe Ser fsn Gl
e S Bro"Gil ASH AR TV YsTThIF3b5 810915320 Thr
gt tﬁ’xoaargt\gaé&e&f\%pcigé @ap%@glycgﬂeaﬁhﬁmec Les,
\2/35 BLd S'erd_uy@"ﬁﬁgwea Lew hxg AsplvysiSer Arg
Trp Gin Gin Gly Asn Val Phe Ser Efys 340345350 Ser
29° SUINeESIS IS AR GRCHIRSASh HS 9 ihretan 137
Ser Leu 358360365 Ser Leu ®ér Pro Gly Lys 370
gag 162 10p ah3 s ddy 18<tZndlRE s&138x Hamac 960
alu 1SRRIBNS~4Q0%1(3:met-&hyi Al PrenTrp-valAla-Leu
Ala Led@*eu Trp Gly Ser B&u Trp 151015 P3Gly
cc g(QZ];L&P gM «@1dse % c@lZDﬁdDRhT <@18% Homeg 1008
" VEapens R 4005 P A MelsE N AR PISUTHY VagsAIS Leu
grg oAALLYL el TR, GlY, SeF 'g%@;y%téilp%ﬁﬂa@'ﬁoss
val AZP 10> SFB AT §:§2<=11253 ‘FK%S?;S-I@%mms;aplens

atg cat gag gct ctg cac aac cag tac a¢y cay aag age cic 1104
Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu
355 360 365

tct ccg ggt aaa tga 1125
ser Pro Giy Lys ~

<212> PRT
<213> Homo sapiens

<400

68

Sgr Gly Arg Gly Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala

5 10 15

Asn Trp Glu Eeu Glu Arg Thr Asn GIn Ser Gly Leu Glu Arg Cys Glu
0

23 30

Gly Glu g]n Asp Lys Arg Leu His Cvs Tyr Ala ser Trp Arg Asn Ser
5 4

5
ser géy Thr I7e Glu Leu val Lys Lys Gly Cys Trp Leu Asp Asp Phe
60

2§n Cys Tyr Asp Arg GIn Glu Cys val Ala Thr Glu Glu Asn Pro Gln
75

70 80

val Tyr Phe Cys ggs Cys GTu Gly Asn Phe Cys Asn Giu Arg Phe Thr
a0 95
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His
Ile
Ser
Gly
145
Leu
Thr
val
val
Ser
225
Ley

Ala

Pro
Glin
Ala
305
Thr
Leu
Ser

Ser

Leu
Pro
Gly
130
Gly
Leu
Leu
ser

Glu
210

Pro
ser
115
Ala
sSaer
Gly
Met
Hisg
195
val

Thr Tyr

Asn

Pro

GlIn
val
290
val
Pro
Thr
val

Leu
370

<210> 69

<211>

<212> DN

<213>

<220>

<221>

<222> (1

<223>

<220>
<221> (D
<222> (1

<400> 69

tct
ser
1

adac
Asn

ely

31y

tgg
Trp

gag
Glu

tct ggc

ser

G%y

Gly
Ile
val
275
ser
Glu
Pro
val A
Met

355
ser

1125

A

J..

b
D

cgt

Arg G

gag
Glu

cag
GIn
35

acc
Thr

<400> 75 Gly Gly Gly Gly Ser 15 <210>
76A-1219-w0-PCT Sequence Listing as filed <211>
15 <212> PRT <213> Homo sapiens <400> 76 Glu
Pro LySASQ € r%'Ehth-Hsﬁ’dmC‘jﬁ &ro Pro
B BT LG r SIS Tore 5 Ber
Gk!Qﬂ% oMY §abiBris uods 1 Gl RigLy<LLys Cys
LyalTGIU-Oyey Prs:PFGYs Pro 41810 <210S178 211>
112 2127 PR Te2d4,3>Home sapens wded>c18 Glu

ﬁﬁ%ﬁﬁ%ﬁhﬂﬂ@ Rig G35 Paoa%&gy@ﬂ"@gwlo
I“Ie %Q%AZ"{;Q %21;?0 JG% <¥?’21‘ %léﬁ 6@”1\553

1igapiens <400> 7quely Gly G¥ L)/SeonaI Glu Cys
GM&%B%%”P%&) 1%10" AT RETE 29628125
ﬁmﬁ@”@sgﬁ@m%mm@@go@ ‘88'AI&PrSPro val
Ardav Gl f’r@eSeM/ahtPhler h@ﬂj Eﬁqwﬁr@ﬁresbysrd?ro
115301 yﬂM,S_/ASﬂSTlJQE heu faetle ﬁerm&mmﬂ@ro Glu
athreysivalyal,202539 Val, Ash val Sep Hig Glu
2Ap Pro Glu Val Git Phe Asn Trp Ty#™al 354045 Asp
T@alyrival &lud alrbliseAsngMepLys Thi ys Reosdwg Glu

(Gluie 503568 1Phe Asnsergh pﬁﬁﬂeemg;a/@ hyal Ser

Tr‘pau' tilglil%l'lva(hH@r m 6%220.&57!'151%9 6\ p rp Leu
Lys val ser Asﬁznys Gly

V@sgap? P A i TR LS T 36 S Ly
SThrLEySeG W@Fﬁ%b;l‘@ﬂl‘ﬁ%l”f@ Ay ?ggﬁPfrcF’Gm val
HTB,/lGTI'waﬂEleluatlD!=%=‘»Pflr91 Sés Arg Glu QgguLMeQeThreu

rid 8120125 Lys Asn Gin val Ser Léu Thr Cys Leu Val
Lys Gly Phe Tyr Pro ser 130135140 Asp lle Ala val
Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr

Homo sapiens

variation
L3125}
n=a, ¢, t, org

L (1125)

g%g gag gct gag aca €gg gcn tgc atc tac tac aac gcc 48
u Ala Glu Thr Arg Ala Cys Ile Tyr Tyr Asn Ala
5 10 15

ctg gag cgc acc aac cag agc ggc ctg gag cgc tgc gaa 96
Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu
20 25 30

gac aag cgg £ig cac tgc tac gcc tec tgg cgc aac agco 144
Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser
40 45

atc gag ctc gtg aag aag ggc tgc tgg cta gat gac ttc 192
Ile Glu Leu Val Lys tys Gly Cys Trp Leu Asp Asp Phe
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aac
Asn
65

gt
Vat

cat
His
atc
Ile

teg
ser

&N
145

ctc
Leu

acc
Thi

gt
va

gtg
val
agc
ser
225
ctg

Leu

gee
Ala

cca
Pro

cag
Gin

gece
Ala
305

50
tge
Cys

tac
Tyr

ttg
Leu
cCco
Pro

&N
130

oty

ctg
Leu

cte
lL.eu

age
ser

gag

GTu
210

acg
Thr

aat
AsSNn

cecc
2ro

cag
Gin

gtc
val
2590

gt
va

145150155160 A-1219-WO-PCT
Sequence Listing as filed Lys Thr Thr Pro Pro met
Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
165170278 8ok lsewsdriae Valuhgpdsysiser Arg Trp
GIn GIn Gly’Asn val Phe 180185190 Ser Cys Ser Val
Tyr el IR ESL LR IS ARD 83 R TERSIrERYs 40

195200205 Ser Leu Ser Lét Ser Pro Gly Lyss210215
tre 1§29 8t 5&1&@ 648 c2ldr NAR2IZ>HOMO 288
Phe KAPENSYE 3205 WPTPREEs<ER X (1YY (B 8) e 220>
cca g§§2 ?@%‘? mis& f%%gtgugaea%z%zc?:c(]i)g'd'(36c‘<]:'81}c§2a%§>acr<]: - %3%’1:
Pro QO giﬁzﬁﬁ’éx lrgemncn?@cwgtmg@rnag aeR W gin
]t%/ ytn tty ccn ccn H4r ccn48 Ala Pro val Ala Gly
tet Py PBet VA PHE Latr PRe PiodPratdy$4Prerd 5301 538ar
ser fayachrytalat 15atthﬂmﬂ1&nma atao ?Pnngamgtnaaf:n tgy
gtn gtn96 Lys Asp Thr Leu Met lle Ser Arg Thr Pro
273 [GIUMal ECYSIVEEVET P03 Gt gay Bth #ign cayf
gar gay cckgar gtn car tty aay#dgg tay gtn144 val Asp
tct gualseradisctliuAsp PGty ot Gia PheAsrairp Jar
€7 at S5 40894y ¥ gt dae G Ca A4y ‘Gerkiar acn
r no r gar carl92 Asp Gly Val Glu Val Hi
018 e o Lot s Ay B i oo 6
aay non acn tty non gfﬁogtn non gtn ytn atn gtn gtn

vet TPELGREPAGRIET AR 987 T Pl yakser Vel
18eu Thr val val HigssIn 65707580 gajetgg ytn aay

cac g%gr@aaafcga;agaytaaraggycaaﬁgt@mmcam JaF gen2884
His SASASTIRE SUUAS) B P BT By S CySA §8 Val
Ser A 859095 vytn cch gcn ccn ath gar

gtg cat aatsg]cé‘gggGalya aag ccg ¥gg gag gag ac a %?g
acn ath non aar acn aar ggh car ccn§§96ﬁ_eu ro Ala

val i Gl Gy S P i Bet ByRld 15 LYS"GY & Pro
tac ca‘pgg'l%oég'é‘ggrc] OGRCQQECCQQC G E Qt{é t@c at%g %grc] %’5‘ CCBO

Tyr ATaINaing asrgariatguatm. : Arg Gludroresinrival Tyr
Thr Leu Pro Pro Ser Arg Gl Glu Met Thr 115120125

ety i@%@@?i‘?aﬁ?@t@@@%’ﬁ%@@ﬁ@%@?gﬂ%@g o tty tay

ccri4on432 250

atc gag aaa acc ate tee aaa goc aaa Qgg cag coc cga gaa 816
ITe Glu Lys Thr Iie Ser Lys Ala Lys Gly Gln Pro Arg Glu
260 265 270

gtg tac acc ctg cec cca tec cgg gat gag ctg ace aag aac 864
val Tyr Thr Leu Pro Pro Ser Arg Asp GIu Leu Thr Lys Asn
275 280 285

age ctg acc tge ctg gic aaa ggo tic tat €CC age gac atc 912
Ser Leu Thr Cys Leu val Lys Gly Phe Tyr Pro ser Asp Ile
295 300

gag tgyg gag agc aat g?g cag ccg gag aac aac tac aag acc 960
Glu Trp Glu Ser Asn Gly Gln Pro GIu Asn Asn Tyr Lys Thr
310 315 320
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acg
Thr

ctc
Ley

tee
sSer

teo
ser

<210
<21%>

cct
Pro

ace
Thr

gty
val

cig
Leu
370

Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly
Phe Tyr Pro Ser 130135140 gay ath gcn gtn gar tgg
gar nnn aay ggn car ccn gar aay aay tay 480 Asp lle
Ala Val GluTFrpdarSenAske Gly&ig Bre@&du Asn Asn
Brs 3@9@&@5@1&3@5@%&@%&&@3d@ﬁ 38 916 gay™*
nnr*¢fay ggn nnn tty tty3ftn tay528 Lys TRSThr Pro
gtg @poaMeztgLeng % vasepRhe Pha Lgu Tybse
2l BRges A erTLé) wﬂ-lﬁb eﬁe‘ﬁ%’eﬁ;&ﬁﬁg A filed
y aar.nnn.nnn
15 o Sar S gt B B Ly B Ul AL
Lys Ser Arg Trp GIn GIn Gly Asn al Phe 180185
ser OESNERE t6 nnn gtn atg cay gar gen ytn cay aay €4y
tay acn car aar 624 Ser Cys Ser Val met His Glu Ala
Leu His Asn

70
374

<21i2> PRT

<213>
<400>

Ser
ASn
Gly
Ser

Asn
65

va'l
His
ITe
ser
Gly
145
Leu
Thr
val
val
ser
225
Leu
Ala
Pro
Glin
Ala
305
The

Leu

Gly
Trp
Glu
Gly
50
Cys
Tyr
Leu
Pro
Gly
130
Gly
Leu
teu
ser
Glu
210
Thr
Asn
Pro
GlIn
val
290
val
Pro

Thr

Home sapiens

70

Arg Gly Glu Ala Glu Thr arg Ala Cys Ile Tyr Tyr Asn Ala
5 10 15
Glu Leu 6lu Arg Thr Asn GIn Ser Gly ieu Glu Arg Cys Glu
20 .25 30
g1n Asp Lys Arg Leu Hi1s Cys Tyr aAla Ser Trp Arg Ash Ser
5 40 45
Thr Tte Glu Leu val Lys Lys Gly Cys Trp Leu Asp Asp Phe

Tyr Asp Arg Gln Glu Cys val Ala thr Glu Glu Asn Pro Gln
70 75 80

Phe Cys gys Cys Glu Gly Asn Pge Cys Asn Glu Arg gge Thr
5 9
Pro Giu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser Thr Thr
100 105 110
Ser Gly Gly Pro Glu Ala Thr Ala Ala Ala Gly Asp Gin Gly
115 120 125
Ala Leu Trp Leu Cys teu Glu Gly Pro Ala His Glu Gly Gly
135 140
Ser Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu
150 155 160
Gly Gly Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp
165 176 175
Met Ile Ser Arg Thr Pro Glu val Thr Cys val val val Asp
180 185 190
His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr val Asp Gly
185 200 205
val His asn Ala Lys Thr Lys Pro Arg g;u Glu Gin Tyr Asn
215 0
Tyr Arg val val ser val Leu Thr val Leu His GIn Asp Trp
230 235 240
Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys Ala Leu Pro
245 250 255
Ile glu Lys Thr Ile Ser itys Ala Lys Gly GIn Pro Arg Glu
260 265 270
val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn
275 280 285
Ser Leu Thr Cys Eeu val Lys Gly Phe Tyr Pro Ser Asp Ile
95 300
Glu Trp Glu Ser asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr
310 315 320
Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
325 330 335
val Asp Lys Ser Arg Trp Gln Gln Gly Asn val phe Ser Cys
340 345 350
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ser val Met

<210>
<213
<212
<213>

<220>

<221>
<222>

<400>

tct
ser
1

aac
ASH

&ty

Tct
ser

aac
AsSn
65

gt
Va

cat
His

atc
ITe

teg
Ser

&
145

ctc
Leu

acc
Thr

gt
va

&ty

tgg
Trp

gag
Glu

ety
50

tge
Cys

tac
Tyr

tty
Leu

cee
Pro

499
Gly
130

gga
Gly

ctyg
Ley

ctc
Leu

agce
ser

cDs
1.

71

355

71
1125
DNA

Homo sa@lep&Slu 505560 GIn Tyr Asn Ser Thr Tyr Arg Val Val

cgt
Arg

gag
Giu

cag
GIn
35

acec
Thr

tac
Tyr

ttc
Phe

cca
Pro

]t
Ser
115

gcg
Ala

tCct
Ser

a1y

arg
Met

cac
His
3195

His Tyr Thr GIn Lys 195200 205 nnn ytn nnn ytn
648 Ser Leu Ser Leu Ser Pro Gly

nnn ccn ggn aar
Lys

<213> Hernpsap

210215 <210> 82 <211> 217 <212> PRT
Eens<deee 824Alg Reor@Ghki Leu Leu

"Gy By Broe8 iy AFPIRE (80 PRSE G BraclyE”
ser Leu ser Pr3T15Pro Lys Asp lle Leu Met lle Ser Arg Thr Pro
Glu Val Thr Cys Val 202530 Val Val Asp Val Ser His
Glu Asp Pro Glu val Lys Phe Asn Trp Tyr 354045 Val
Gly Gly Val Glu Val His Asn Ala Lys Thr Lys Pro Arg

Ser Val Leu Thr Val Leu His 65 70 75 80 GIn Asp Trp

.. dzexAsn Gly Lys Glu Tyr Lys Cys Lys val Ser Asn Lys

859095 Ala Leu Pro Ala Pro lle Glu Lys Thr lle Ser

K

Halssl

yr

HR1eUL3

Leu Glu Arg Thr

20

gac
ASp

atc
Ile

gat
Asp

tgc
Cys

gag
Glu
100

ggt
Gly

ctt
Leu

gac
Asp

gga
Gly

ate
Ile
180

gaa
Glu

aag
LyS

gag
Glu

agg
Arg

tac
Cys
85

get
Ala

oty

tgg
Trp

daa
Lys

ccy
Pro
165

TCC
ser

gac
Asp

cgg
Arg

cte
L&t

cag
Gln
70

tgt
Cys

&ty

cct
Pro

ctg
Leu

act
Thr
150

tca
sSer

€ag
Arg

cct
Pro

ctg
e

at
va
55

gag
Glu

gaa
Glu

ety

gaa
Glu

tgt
Cys
135

cac
H1s

gte
val

ace
Thr

gag
Glu

aac
Asn

cac
H1s
40

aag
Lys

tgt
Cys

2y

ccyg
Pro

gcc
Ala
120

ctg
.ed

aca
Thr

ttc
Phe

cct
Pro

gte
val
200

O PraErATY A¥p BluAaS?

cag
Gin
25

tgc
Cys

aag
LYS

gt
va

aac
ASn

gaa
Glu
105

act
Thr

gaa
Glu

tgc
Cys

cte
Leu

gag

185

aag
LyS

age
ser

tac
Tyr

ety

gcce
Ala

ttc
phe
90

gaa
Gly

gca
Ala

&y

cca
Pro

ttc
Phe
170

gtc
val

ttc
Phe

ey

gee
Ala

tgc
Cys

act
Thr
75

tgc
Cys

cco
Pro

gct
Ala

cLa
Pro

ey
Pro
155

cCe
Pro

aca
Thr

aac
Asnh

cig
Lei

tcc
ser

g9
Trp
60

gag
Glu

aac
Asn

tgg
Trp

gct
Ala

gct
Ala
140

tge
Cys

<ca
Pro

tgC
cys

tgg
Trp

Page 53

gag
Glu

tag
Trp
45

cta
Leuy

gag
Glu

gag
Glu

gee
Ala

gga
Gly
125

cat
H1s

cca
Pyro

aaa
LYysS

gtg
val

tac
Tyr
205

cgc
Arg
30

cgc
Arg

gat
Asp

aac
ASn

cgce
A?g

tce
Ser
110

gat
Asp

gaa
Glu

gca
Ala

cCcC
Pro

gt
va
150

gt
va

tgc
Cys

aac
ASn

gac
Asp

[l
Pro

Tt
Phe
95

ace
Thr

caa
Gln

gga
Gly

cct
Pro

aag
Lys
175

gt
va

gac
Asp

gaa
Glu

agc
ser

ttc
rhe

cag
Gln
80

act
Thr

acc
Thr

&y

&y

gaa
Glu
160

gac
Asp

gac
ASD

Gld 00105130 Reo Arg GtugPro Gin

96

144

192

240

288

336

384

432

480

528

576

624



Thr Lys Asn GIn val ser Leu Thr Cys Leu val Lys Gly

Phe Tyr Pro 130135140 Ser Asp lle Ala Val Glu Trp

Glu Ser Asn Gly GIn Pro Glu Asn Asn 145150155160
r Lys AFheIPwoPio Reoubfak LigsrAgpaSeri Asp Gly Ser

Vai &30 val f@ﬁa yCRRTH ﬁé%i?i)ﬁ%ﬁﬁ%r%%lgﬁ/s el é)?Wal672
210 Asp Lys SétArg Trp GIn GIn By Asn VaI 180185190
age acg tac Vel Metdﬂsfsc@iwmadgegat—lr@d\sﬂmls

anrC
595 T A‘f@r"ﬁﬁ%l%@@idﬁéd@iﬁs aF (et Sarre wfer Pro

ctg aat ggc SlYokye 210215, cleticecee caraagCeaa Jgacatccles
teu s Gly L0 gyGuIotyY aegtgagelacgamgaccetaRg; Pro
gtggaggtgc ataatgccaa gacaaagccg 180 gtggtcagc

ATa bro Tle dhCEGACkt %ﬁééé@&%@y%ﬁ&ﬁ&éﬁé&%&%&cc? °
“8€cagccecce 300 cabfecccgag aaccacaffyt gtacaccctg
cca cag gt t@@@q;a?%[@ag %%ECE g%g@ Leu %412@ aac 864

Pro GIn val Tyr Thr LYS Asn
275 'gadagcaaty ggeagee

cag gi{¢ age Ctg acc gl oty gtg aaa gge tic tat ccc age gac atc 912
6tr val ser Leu Thr Cys Leu val Lys Giy Phe Tyr Pro Ser Asp Ile
290 295 300

goo gty gag tgg gag age aat ggg cag <cg gag aac aac tac aag acc 960
Ala val Glu Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr
305 310 315 320

acg cct ccc gtg ctg gac tcc gac g?c tcc ttc tic ctc tac agc aag 1008
Thr Pro Pro val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys
325 330 335

ctc acc gtg gac aag agc agg tgg cag cag g%g aac gtc tic tca tgc 1056
Leu Thr va %zg Lys S&r Arg Trp glg Gln Giy Asn val ?hg Ser Cys
5

tcc gtg atg <at gag gct ctg cac aac cac tac acg cag aag age cte 1104
Ser va ¥§§ His Glu Ala Leu gés Asn His Tyr Thr g%n Lys Ser Leu
5

tcec cig tct ccg ggt aaa tga 1125
Ser geg Ser Pro Gly Lys
7

<210> 72

<213i> 374

<212> PRT

<213> Homo sapiens

<400> 72
Sﬁr Gly Arg Gly GEU Ata Glu Thr Arg Tgp Cys Ile Tyr Tyr Asn Ala
i 15
Asn Trp Glu Leu Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu
20 25 30

Gly Glu Gln Asp Lys Arg Leu His Cys Tyr Ala Ser Trp Arg Asn Ser
35 40 45
Ser Gly Thr Ile Glu Leu val tys Lys Gly Cys Trp Leu Asp Asp Phe
50 55 60
Asn Cys Tyr Asp Arg GIn Glu Cys val Ala thr Glu Glu Asn Pro Gln
65 70 75 80
val Tyr Phe Cys ggs Cys Glu Gly Asn gge Cys aAsn Glu Arg phe Thr
95
His Leu Pro Glu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser Thr Thr
100 105 110
ITe Pro Ser Gly Gly Pro GTu Ala Thr Ala Ala Ala Gly Asp Gln Gly
115 120 125
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Ser
Gly
145
Leu
Thr
val
val
ser
225
Leu
Ala
Pro
Gln
Ala
365
Thr
Leu
ser

ser

gaacaactac 480 ggctccttct tcctctacag caagctcacc 540
gtcttctcat gctccgtgat gcatgaggct 600
A-1219-WO-PCT Sequence Listing as filed
ctgcacaaomaetae&m tho teceigectc

Siy Ale Ll dGRasig 865t 2&16‘98’&" 1958 F{FPRT

Gly
Leu
Leu
Ser
Glu
210
Thr
Asn
Pro
Gln
val
290
val
Pro
Thr
val

Leu
370

<210> 73
<211> 18
<212> PR
<213> Hol

<400> 73
Met Thr Ala pPro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Trp
1 5 10 i5

Pro

Gly

<210> 74
<211> 18
<212> PR
<213> Ho

<400> 74
met Thr Ala Pro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Cys
1 5 10 15

Ala

Gly

<210> 75
<21i> 5

<212

ser %2135)}99#?6 Sapiefisreados 84 Ara Pid TuSthe Leu
aly BlyrQlpdrresetvalePitee Bl Phe ProPRraysyss51015
Met IPécsiysr/g\sm rThtoLay metﬂie Sar Angvxhrvﬁrqﬁlu val

is G%r;\gyey%a%%i?@v@leveéﬁ% val.SBf Gl Glu Asp
19> Pro GluVal Gi¥®Phe Asn Tr Wr2$54945 val Asp Gly

Y21 VAl Blu Vabis Ash Ala Lys EimL s Pro Arg Glu Glu
fyr Aé%‘@ééﬁkﬁﬁ'"?ﬁe A8n'" eg hi‘eT‘W'Arﬁi \‘/éﬂ/iﬁ&er val
Gly Lyeq*ghwanémsmssegyeeve\so%mbes@em* teu
1le rzsmsmy@IWtySeGdelr P%; s @y;aed_yss\tab&eﬁrésn Lys
val @%9@85@%%0 16-Sey 28y Ha Glu ﬁye hardle ser

Ser LLgysr@I%ng&@li&mle@lpélﬂﬁ BED &g, Glu.fro Gin
cu 3Ty TIEESU Prg Pro Sei, o Gy Glu,mey
115 éio?éailhr [ys Asn 19 val ser Léu Lf/ﬁra&ys Leu
Pro VL LPY ABI9PPREPTS Y i T30 185190 Bersaspite Ala
val Al GPTTPGlUrSEl ASH Gly Gin Pro BlusASAYAsSn
et 11451501554601F ysh ys sThyrTHir Rro Rye Mal Leu Asp
ser pREEASH GlY séfPhe Phe Leu 168%70175 Tyr ser Arg
Leu Thr Val Asp Lys Ser Arg Trp Gin Gill Gly Asn Val
180185190 Phe ser Cys Ser Val met His Glu Ala Leu
His Asn His Tyr Thr Gin 195200205 Lys Ser Leu Ser

no sabemSer Leu Gly Lys 210215

T *
me sapiens

PRT

<213> Homo sapiens

<40Q> 75
GTy Giy Gly Gly S%r
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<210> 85 <211> 651 <212> DNA <213> Homo
sapiens <220> <221> CDS <222> (1)...(651) <220>
<221> misc_feature <222> (1)...(651) <223>n =
100 76 A, T,C or G2z G0>rB85sgareen.gar thy 3¢nFgga ggn ccn
<2iis 15 nnn gtn tty ytn tty ccn ccn aar48 Ala Pro Glu Phe Leu
315 tomo s&¥-Gly Pro ser val Phe Leu Phe Pro Pro Lys 151015
400 7 ccn aar gay acn ytn atg ath nnn nnn acn ccn gar gtn
acn tgy gtn96 Pro Lys Asp Thr Leta met lle ser Arg
Glu Pro Lys SEhEpYd Il THY €5 VaI202580 i g gay gtn
nnn car gar gay ccn gar gtn car tty aay tgg tay 144
210> 77 val val Asp val ser Gin Glu Asp Pro Glu val Gin Phe
Z%ﬁi f_-:éT Asn Trp Tyr 354045 gtn gay ggn gtn gar gtn cay aay
<213> Homo sagggp@ar acn aar ccn nnn gar garl92 val Asp Gly val
E?OO> 77 Glu Val I—1|is"§Asn Ala Lys Thr Lys Pro Arg Glu Glu
AT LYS 96856 ' A-10P8-D-BE TY8&dtience Listing as filed
505560 car tty aay nnn acn tay nnn gtn gtn nnn gtn
:ﬁg: ig ytn acn gtn ytn cay 240 Gin Phe Asn Ser Thr Tyr Arg
<212> prr  Val Val Ser Val Leu Thr val Leu His 65707580 car
<213> Homo sagignigg ytn aay ggn aar gar tay aar tgy aar gtn nnn
<400> 78 ay aar288 Gin Asp Trp Leu Asn Gly Lys Glu Tyr Lys
Glu Ser by %&éﬁy@r%%r%a%\%spﬁ I:?grs %96@5 ggn ytn ccn nnn
nnn ath gar aar acn ath non aar gcn aar ggn car336
21079 Gly Leu Pro Ser Ser lle Glu Lys Thr lle Ser Lys Ala
:ﬁ%i PRT saL¥¢aSr1 SGly Gin 100105110 ccn nnn gar ccn car gtn tay
cn'ytn ccn ccn nnn car gar gar atg384 Pro Arg Glu
Sy ey a1y SRIQGin.Yah T, Thrd-eH, PR Brg Ser Gin Glu Glu Met
1 115320125 acn aar aa¥y car gtn nnn ytn acn tgy ytn
gtn aar ggn tty tay ccn 432 Thr Lys Asn Gin val ser
219> 80 Leu Thr Cys Leu val Lys Gly Phe Tyr Pro 130135140
e PRI <pnn.gay ath gcn gtn gar tgg gar nnn aay ggn car ccn

400> 80 gar aay aay 480 Ser Asp lle Ala Val Glu Trp Glu Ser
Ala pro pro vASRIBIlY: GidPEe-GHI Ash AsndAbloPlobLop tay aar

Lys asp The (APRACHECN CEN,GIN 2R, gAY, BON BV HOFANILY tty
2 tn§28 Tgr Lys '?I"FTSThrgSrCE(E Pro Val L38u Asp Ser Asp

val 1 1
2t Asp yel Sy Sef Pha'PHR Lot Tos1 7017588y hA’hnfi ytn acn

ASp %y val Géttn\r@b?"iéﬁ?ﬁrﬁ{%hﬁ taﬁf car @é? 4&h %fédyG(}]Tn‘fS}T'G Tyr
Phe Asn ser TSEFWrggﬁel}TWﬁ‘\ﬁ&FA@b ;ys@erVAYgféFrpi@iggGIu Gly

65
ASp Trp Leu AAS:ETSS?):/a.b/s Glu Tyr Lys ggs Lys val Ser Asn Lys Gly
95

Leu Pro Ala Pro Ile Giu Lys Thr Ile Ser Lys Thr Lys Gly Gin Pro
100 105 110
Arg Giu Pro Gin val Tyr Thr ieu Pro Pro Ser Arg Glu Glu Met Thr
115 120 125
Lys Asnt Gin val Ser beu Thr Cys teu val Lys Gly Phe Tyr Pro Ser
130 135 140
Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
145 150 155 160
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180185190 try nnn tgy nnn gtn atg cay gar gcn ytn
cay aay cay tay acn car 624 Phe Ser Cys Ser Val Met
His Glu Ala Leu His Asn His Tyr Thr Gin 195200205
aar NNNAIR I \ACT ey RAsFGS1iyst Ser Leu

Lys Thr Thr Pe PI935 SEP 180 %fyﬁ;ﬁ ?1§h5ff6a%6T¥§11>
Ser Lys Leu Th (jad pp S PROPI<HE3S HOMO s&bietts €aD0#86 Glu
ser Cys ser VIhmr#rgiGlel € @II@WynsTymAiswAiaAlsnGTan@Iu Leu
ser Leu Ser L@IArgrdSHQ L oThr Asn Gin Ser &Ely Leu Glu Arg

210 Cys Glu GRGlu Gin Asp Lys Arg 202530 Leu His cys

Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr lle Glu Leu

210
11 843 354045 val Lys Lys Gly Cys Trp Leu Asp Asp Phe
5157 tomo sasRCys Tyr Asp Arg Gin 505560 Glu Cys Val Ala Thr
220 Glu Glu ASn Pro Gin val Tyr Phe Cys Cys Cys 65 70
<%%%> ws 75 80 Glu Gly ASn Phe Cys Asn Glu Arg Phe Thr His
222> (D---EBY pro Glu Ala Gly 859095 Gly Pro
220 isc_reGlval Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr

Z%%?,i élz.a (M)?O105110 <210> 87 <211> 110 <212> PRT <213>

<400

o “Homa’ sapiens <400> 87 Glu Thr Arg Trp Cys lle Tyr

gcn cen cen gty hs %AI&A%%W& Gl LevGJu-Arg 351015 Thr Asn

MaPmFWowgm

1

e¥' Gl sarGl /ﬁ.}g EYsFBIP GBIy GISITASP
Lys Arg 202530 Leu His Cys Tyr Ala Ser Trp Arg Asn

Lys Asp Thr LSbﬁSe?téIWﬁ%léﬁGIﬁﬁléﬁlu%@fﬁ VR B3 3is o

2€ys Trp Leu Asp Asp Phe Asn Cys Pfr Asp Arg GIn

gtn gay gtn nB5B6QBlerCysn\kat Ala Thr Glu SlubsnProtGin Mal
val asp val saymbPheiCyspGys CysvE56rR # 8QGlkp Gly Asn Phe

3> Cys Asn Glu AfY Phe Thr His Led*Pro Glu Ala Gly

ﬁi‘p’, g%g 31;11 $69®p E’r%i'(;o%% agal ?E(rgg%% G@r@%‘PrOWhr

50

“Ala’Pro Thyil0 16'< '"321i> 822125

tty aay non aE’rRil;fza,SgtHgmmaem&ﬂ@@a@&;@luawawg hyr

65

Phe Asn ser Ty EMREATy VT Mol sPEIAK S THS @l KEUFGILE g

151015 Thr Asn Gin Ser Gly Leu Glu Argc;l Cys Glu Gly

Rop 1o Leu AGIELIBADL AL 282830 TT Ser Ao Lys aly

ytn cch gen con ath gar aar acn ath nnn aar acn aar ggn car ccn 336
Leu Pro Ala Pro Ile Glu Lys Thr Iie Ser Lys Thr Lys Gly GIn Pro

100 105 110

nna o gar ccn car gin tay acn ytn ccn €¢n nnn onnn o gar gar atg acn 384
Arg Giu Pro GIn val Tyr Thr Leu Pro Pro Ser Arg Glu Glu Met Thr

115 120 125

aar aay <ar gtn nnn ytn acn tgy ytn gtn aar g?n Tty tay ccn nnn 432
G

Lys Asn Gln val Ser Leu Thr Cys teu val Lys

y Phe Tyr Pro ser

130 135 140

gay ath gcn gtn gar tgg gar nnn aay ggn

car ccn gar aay aay tay 480

Asp ITe Ala val Giu Trp Glu Ser Asn G%y Gln Pro Glu Asn Asn Tyr

145

150 155 160

aar acm ach cch ccr atg ytn gay nnn gay g?n non tty tty yvin tay 528
Gly

Lys Thr Thr Pro Pro Met Leu AsSp Ser Asp

Ser Phe Phe Leu Tyr
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nnn
Ser

aar
Lys

vta
Leu

nnn
Ser

nen
ser
195

tgy
Cys

[§11341
Ser

ytn
Leu
210

nnn
Ser

«210>
<211>
<212>
<Z21.3>

<400> 82
Aia Pro Giu

82
217

PRT
Homo
Pro Lys

ASp

val val Asp

35

Gly
Asn
Trp
Pro
Glu
115
Asn
ile
Thr
Lys

ser Cys

195
Ser Leu

210

Lys

<210>
<231> 651
<212> DNA
<213> Homo

<400> 83

cctgaactece
atgatcteec
gaggtcaagt
cgggaggage
gactggctga
atcgagaaaa
cececcateee
ttctatceea
aagaccacgc
gtggacaaga

83

Leu His Cys Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr
lle Glu Leu 354045 val Lys Lys Gly Cys Trp Leu Asp
Asp Phe Asn Cys Tyr Asp Arg Gin 505560 Glu Cys
val Ala FhieGhwGharAsgupre GintVial TyrPlee Cys Cys
Cy&%5707580 Glu GIYAsn Phe Cys Ast’Glu Arg

ENETHE %‘g?@@ﬂ%@ﬂ@ Ha8lyar) a3 Ul 5859095
1&ly Pro Glu Val ThesTyr Glu Pro Pro PO Thr Ala PrO

gt 210020941 9cr 2102 5% 52 11> 336212 RPRT 624
vah ¥sS vl $apiktis"eades 89 Gio THr Brgtiu Cys
yIIe T r;l'éé;r Ag\snazﬁla Asn Trp Glu Leu Glu Arg 1810612@
Thedshr ﬁ‘l;ée)rsGly Leu Glu Arg Cys Glu Gly Glu
Gin Asp LﬁSArg 202530 Leu His cys Tyr Ala Ser Trp
Arg Asn Ser Ser Gly Thr lle Glu Leu 354045 Val Lys
Lys Gly Cys Trp Leu Asp Asp Phe ASA Cys Tyr Asp
sapigh$5in 505560 Glu Cys Val Ala Thr Glu Glu Asn Pro
Gin Val Tyr Phe Cys Cys Cys 65707580 Glu Gly Asn
LRhesCySyASA GlusArg'Phend heiHisd ety I?‘T@%Blu Ala
1Gly. 85909516 ke Pu@; G Viad Thr Tyr GRG¥a:Bro Pro
viheAla Rro) The Gy, Gly, 199105340 f8ly-Gly.ser Val
Glu Cys Pro P#® Cys Pro Ala Pro*Pro Val Ala Gly
vi15120125RresSerd/alsPhe LeudbheRre:lPralLys Pro

SBV&IAS%E'_&E&—QM Vet H%\}&@ﬁﬁmﬁ SarAtg.Thr Pro
L [ yeY, r By > ydu

By

W 1219-WO-PCET fequéncd Listing aggiled A<p Pro
PEAF A GiRPHELASH TP Y VAl BEF I VatBlu Val
Hisv1B54709T SASHAleLYS Thy s RO GIU Glu
AGnRha AsreSet Ebr Rhecdrg 8848619V atVal ser
Tvm;g%eé?ﬁwmwzﬂsﬁi%gﬂéé&@@ Tep beu ﬁgﬁr&iﬁlv Lys

Leu Thr val Asp Lys Ser Arg Trp Gln Gln Gly Asn val
186G 185 190
Ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln
200 205
ser Leu Ser Pro Gly Lys
215

sapiens

60

120
180
240
300

ctctteccce
gtagiggtag
gtggaggtgc
gtggtcageg
aaggtctcca

gtcagtcttc
ggtcacatge
cgtgggegge
cacgtaccgt
gtacaagtge

caaaacccaa
acgtgageea
ataargccaa
tcocteaccgt
acaaagccct

ggacatcctce
cgaagacect
gacaaagoeg
cctgeaccag
ccecageecce

tggggggacc
ggacccotga

tcaactggta
agtacaacag
atggcaagga

ccatctccaa
gggatgagcet
gcgacatcgce
CtCCCgtht
gcaggtggea

agceaaagog
gaccaagaac
cgtggagtgg
ggacteccgac
gtaggggaac

cagcooogag
caggteagec
gagagcaatg
ggctcettet
gtcttcteat

fage 58

aaccacagat
tgacetgect
ggcagccgga
tcetetacag
geteoogtgat

gtacacecty
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct

360
420
480
240
600



195200205 Glu Tyr Lys Cys Lys val Ser Asn Lys Gly
Leu Pro Ala Pro lle Glu 210215220 Lys Thr lle Ser
Lys Thr Lys Gly Gin Pro Arg Glu Pro Gin val Tyr
2252302352400 eyl auuero: Rrieses AsgrGhy Glu Met
crocacaace AFRGRLSE AR VAL SEPIEU P48F50F5% Thr Cys Péu
219> 83 Val Lys Gly Phe Tyr Pro Ser Asp lle Ala val Glu Trp
:%}5; PRT 21631265270 Glu ser Asn Gly Gin Pro Glu Asn Asn Tyr
FyS"Thr Thr PrO Pro Met 275280285 Leu Asp Ser
Ala pro Glu ﬁ@@%@g{é&g{é@@ Lo, e/r%ée%_ey%h%dwivwv |
sp s Sér Ar n_Gi sn Va
rro s s e e Ib431 g1 S3 Gl Al
val val agp \Ph IS ASHHIE TP TiY &ih 1Ys 8P Eel 8y Leu
val asp Gly VsbﬁMd%Zg'SB"GBB@@WSLW 2905000« 211574014

E’?;” Phe Asn R TR> DNA«21B>MHomovsaprens<220»e«a283> cos

Cin asp Trp 152227 £1)..43Q14)5400> 90 gag.aca cogsgdgstac ate
tac%ac aac gece aac tgf gag ctg gag cgc48 Glu Thr

Gly Leu Pro ﬂg@l@@y@ﬂ&ﬁy@@y}f%wlﬂl&%@m E){g Gludieu Glu

Pro Arg gi u 0:1b1O15/ace aas.cag age ¢gcCigddag tdetgc gaa

hr Lys Asn 90G.028£ag. 0% 299 cao98 Th AFhGinserGly Leu
Ser Asp Ile Aqsall'{/éqlr%19)%$";;e(!lflu%b{" Cé_l,lﬁl 9'}5‘ ggpPrL(}/%ﬁrgsr%QA%?BO Ctg

145 cac tgasac gcc tce tgg cgesaac agce tct ggc anw atc
e tys The T S I TetPHAS TRsSTATY SEF TP5 Rig 'Aén Ser
Tyr ser Arg Lo rGIyaThisRe-Glygietr 834048 dity &gy 4Hy'gdc tgc
phe Ser Cys %QVQﬁawgatHgacgtmﬂaa(;Qgmtamgat*' greayiI2Val Lys
Lys ser teu skyS éalgdeysul ghlan Asp Asp Phe Asn Cys Tyr Asp
210 Arg Gin 508860 gag tgt gtg gcc act gag gag aac ccc
210> 85 cag gtg tac ttc tgc tgc tgt240 Glu Cys val Ala Thr Glu
<211> 651  Glu Asn Pro Gin val Tyr Phe Cys Cys Cys 65707580

218 e s2g@Gggc aac ttc tgc aac gag cgc ttc act cat ttg cca gag

990s gct ggg288
<221> DS

«222> (1)...(631)

<220>

<221> misc_feature
<222> (1)...(651)
<223> n = A, T, or G

<400> B5

gcn occh o gar tty yen g%n ggn <cn nnn gtn tty vtn tty ccn ccn aar 48
Ala Pro Glu Phe Leu Gly Gly Pro Ser val phe Leu Phe Pro Pro iLys

1 5 10 15

cchn oaar gay acn ytn atg ath nnn non acn ccn gar gtn acn tgy gtn 96
Pro Lys Asp Thr teu Met Ile Ser Arg Thy Pro Glu val Thr Cys val
20 25 30

gtn gtn gay gtn nhn car gar gay ccn gar gt car tty aay tgg tay 144
val val Asp val Ser Gin Glu Asp Pro Glu val Gln phe Ash Trp Tyr
35 40 45

gtn gay ggn gtn gar gtn cay aay gcn aar acn aar ccn nnn gar gar 192
val Asp Gly val Glu val #is Asn Ala Lys Thr Lys Pro Arg Glu Glu
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car
GlIn
55

car
Gla

ggn
Gty

cch
Pro

acn
Thr

nnmn
ser
145

tay
Tyr

tay
Tyr

Tty
Phe

aar
Lys

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

<400>

Glu
i
Thr
l.eu
val
Glu
65
Glu

Gly

<210> 87

50
tty
Phe

gay
Asp

ytn
l.eu

nnn
Arg

aar
LyS
130

gay
ASp

aar
Lys

nnn
ser

nnn
Ser

N

ser Leu

210

Thr
Asn
His
Lys
50

Cys
Gly

Pro

Glu Gly Asn Phe cys Asn Glu Arg Phe Thr His Leu
Pro Glu Ala Gly 859095 ggc ccg gaa gtc acg tac gag
cca ccc ccg aca gec ccc acc gga gga336 Gly Pro Glu
val Thr FynGhwdrorPraRroeThes Al ReofThed Gly Gly
10010511659951 gga tct gtc 93& tgc cca ccg tgc cca
aon Graftaychutd o baaBgs Gy G 98 X! Blu CYS

Pro Pra®Cys Pro Ala Pro P¥o val Ala Gly 11520125
tgg y%nla%i%!%ﬂ/@ap@ﬂ; Sequencey Listing-asfiles, ey tcass
TP G ge Bt HECEl CEA it Ceciaggattadstidatg atc
cen n4nﬂ32ran)rgthseg£rngrPhcen L& PheaPrOchrzrgaleSrFEgrLy%SG
pro sAsperhrkeaiMet He-13018b140 6 dyg dbe &6t gag

lﬁ?c acg tgc gtg gtg“ij;tg gac gtg agc ca gaa 480 Ser
& IREThER T CRVATE GYs YAl sal g Bspval Sét
115 His Glu 145v1502£55160 gac ccc gag gtc cag ttc aac
aay dGYACrIIyERE GO 9000018 Cado28,Asp Rro Cly»
ASh QYANMSiRPHEATH T T Vil A§p° By AarGIdval His

165170175 aat gcc aag aca aag cca C ag gag cag
111 8 Lo S A S Redi AL J8 TR Pré

Arg GI&°&lu Gin Phe Asn’8er Thr Phe Arg 169
acn #gq&e@i@gtgtgtgtgaaggﬂgt@btggac@ tgteadcag28
T gaa&%g rqc‘:)tg aaaceggépaaegﬁﬁsf Val \S'/%:?E;égr \%?é?l ‘eu Thr
nnn WiahVRlgeHS 53R ASP Hanl 64 Ash 1Y deiS: 199200205
Arg taadtaddatftge aggratetceraals dda ghic et ¢a gee
cav 1SCC a}cagg a§72m(ﬂ3lucn'l'% L§ Cys Lys Val Ser Asn Lg4s
o1 e e A FRRIA IR A8 S o
195 tcc aaa acc add%gg cag ccc cga’faa cca cag gtg
ytn gt;&},c@();gyﬁﬁhggneﬁﬁer Lys Thr Lys Gly Gin Pro Arg1

Glu Pro Gm.val ﬁ'yr 225230235240 acc ctg ccc cca
tcc cgg gag gag atg acc aag aac cag gtc agc ctg 768

¢, Thr Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn

PRT  Gin Val Ser Leu 245250255 acc tgc ctg gtc aaa ggc

Zom Saﬁ%:e?ét CCC agc gac atc gcc gtg gag tgg816 Thr Cys
6

Arg G;I-F@k:'y}é%kzééﬁr%vra@ﬁ ;ﬁxrfs%oﬁpeeﬁspe!"%'%\{a' Glu
p ag alfc a ag ccg-gag aac aac

oln 3%0%5&%0%%@5%:& Scc:g:kl:J a‘f_gyS%%?élﬁ ﬁ@rg% E%ng'@ly Gin

S5 S BIGCASAPARA TS E§/s SFRrCThrETd 6 et

Lys SQ752B0BELEIGRASICLHACR (B0 thsrtewETac age

val Aaagkct@?(?c@gtgsgaw]gmw ASprSerhispyihySer

asn pRhePig:Lau Ty serkysieud hryalhisp 288295300

s1u v3RG7A0S, 209, 196, 6Ag BRY- G990, ARG, giG lica tgc tec
18%g atg cat960 LysSer Arg Trp Gin Gia Gly Asn Val

Phe Ser Cys Ser Val Met His 305310315320

<211> 110
<212> PRT
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gag gct ctg cac aac cac tac acg cag aag agc ctc tcc

ctg tct ccg1008 Glu Ala Leu His Asn His Tyr Thr Gin

Lys Ser Leu Ser Leu Ser Pro 325330335 ggt aaa Gly
S <218:2299-w2 (> 338:<21A¥PR k<2132 Homo

<213> Homo sa ¥ens

plens <400> 91 Glu Thr Arg Trp Cys lle Tyr Tyr

é?go;hgyﬂ\rg ﬁr?;l.‘y]spl‘@ '%?rn EWA@’Mﬂaegn é}%ﬁg %?}Q.}é;‘hl’ Asn

‘fhr Asn Gln er G%er Gl é_gtgj'gpc SAK% T\é %u Légl,!\sglg/?mgASp
1

heu His ¢ys T, rﬁigﬁwwmgﬂ é@na@ﬁéérmémg aB G LEH His
val Lys Lys @yngTrAI?g@eﬁrfr AOPATIE Asn Ber&ythelle Glu

g;‘ u Cys val Aleu354u4s Vail yslys C\%iy rhEpcledyAsp ASp

Slu cly asn ARh@ASECyts Tvg Mﬁr%ﬁélméoﬁ%ﬁ& ﬂu@% val

Gly pro Glu \A!aleﬂ.l |H19|H,£\§DOF§Q% In X‘ﬁ ;I,'yr ll? egéys Cys Cys
B 70 75 80 Glu Gl§sAsn Phe Cys Asu:noGIu Arg Phe

Thr His Leu Pro Glu Ala Gly 859095 Gly Pro Glu Val
<219~ 8 Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr Gly Gly
Zﬁ%i PRT sa100105110 Gly Gly Ser Val Glu cys Pro Pro Cys Pro

1a"Pro Pro val Ala Gly 115120125 Pro ser val Phe

é?ﬁofmr arg RN PIA-PIG Lys Rip Lys-AseThrLey,met lle
uv | Thr ©ys Val Val

14 A
i ren €in 2 N§%i5§V§1Se: 2 "fgm%l‘@'sﬁl%gl% RSp"Bto Gl
Leu His oys T%al‘ffl r‘A%Ergﬂ'sﬁ TSF VAT ASp By Varisid-$fal His

val Lys Lys Giggw@iwge;a\gﬁppdaw%?ﬁr Ys ProsArgGIE Blu Gin

Glu cys val ARhghA OUSQFJ'F\hu PiredAn iB@serElﬂsQ@yVa;bk/atISer Val
Leu Thrval val His Gin Asp Trp Leu Asn Gl)ﬁ(f_ys

Glu Gly Asn PROESHAPDS SRITYPLIECYS ESs VA 8Bt flsntlys Gly

Gly Pro Glu Vg&a(j‘ﬂi’r@w@LPFOOII?F?GRIOZI’G)‘ZZU&QE@L Thr lle Ser
Lys Thr Lys Gly Gln Pro Arg Glu Pro Gin val Tyr

210> 89 225230235240 Thr Leu Pro Pro Ser Arg Glu Glu Met

<211> 338 i
5132 »rr  ThrLys Asn Gin val Ser Leu

<213> Homo sapiens

<400> 89
qu Thr arg GTu Cgs Ile Tyr Tyr Asn Aéa Asn Trp Glu Leu Glu Arg
i 15
Thr Asn Gin Ser Gly Leu Glu Arg (2:y5 Giu Gly Glu GIn Asp Lys Arg
20 5 30
Leu His g%/s Tyr aAla Ser Trp Agg Asn ser Ser Gly Thr Ile Gliu Leu
4 45
val Lys Lys Gly Cys Trp ]§§u Asp Asp Phe Asn Cys Tyr Asp Arg Gln
50 60
Glu Cys val Ala Thr ¢lu GTu Asn Pro Gin val Tyr Phe Cys Cys Cys
65 70 75 80
Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr wis Leu Pro Glu Ala Gly
85 90 95
Gly Pro Glu val Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr Gly Gly
100 105 110
Gly Gly ser val Glu Cys Pro Pro Cys Pro Ala Pro Pro val ala Gly
115 120 125
Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
130 135 140
Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser His Glu
145 150 155 160
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Asp Pro Glu val rgg)e{qu asp g rxrwvfgoafgﬁ ﬁb‘bﬁ

Asn
val
Glu
Lys
225
Thr
Thr
Glu
Leu
LYS
305
Glu

Gly

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

Ala
val
TYr
210
Thr
Leu
Cys
Ser
Asp
250
Ser
Ala

Lys

<220>

<221>
<222>

<400>

gag
Glu
1

acc
Thr

ctg
Leu

gt
va

gag
Glu
65

gag
Glu

&ty
&y

aca
Thr

aac
ASh

cac
H1S

aag
LYS
30

tgt
Cys

&y

<cy
Pro

gga
Gly

bs

(1)... (#ep€ca gag gct ggg288 Glu Gly Asn Phe Cys Asn Glu
90 Arg Phe Thr His Leu Pro Glu Ala Gly 859095 ggc ccg

245250255 Thr cys Leu Val Lys Gly Phe Tyr Pro Ser
Asp lle Ala Val Glu Trp 260265270 Glu Ser Asn Gly
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro met
2752802851&38@#2 ﬁemﬁ IEHyiSerPhe dhe Leu
Sﬁébb‘{l?%s“éger Arg
Lys ;ggpLG‘-lﬁ "Sify GFQLA%@ v Phe §ér5€§/§§e‘ﬁ‘9d}‘"ﬁ1et His
ser v3D5384 08153206 Al L esr Hiv Asn MisalyriThr Gin

335 dyys Bevaheds 6@2&@&39@&@32%%336&351 Sy J_ys

ne 55210292 213 1014,5212>2ENA<2132 HAQ
oro ng |en§3Q%go>1§%421> C[?S5<222G>1H(J§) G%lOlZg)?<4OO>

Thr Lys A
aca Ccg atc tac tac aac r Ar

Leu z‘ﬂj ('fy%g)(lé’ hlgy?"lgy%gﬁxs:ﬁ 18P Lk 448 ¢ah HYcHyc ctg

557 gag Bt e THEMSH Gl Ser BIY o6 GlGrAFCys

ser A202%y ctg @;%g: tyje tac goc fec tgg cgcraacggsesict ggc

arg TREGAIG UG 9tﬁar443h,emekasgdy5 Tor Ala Serdfp Arg

Leu #ASNSIER Sey Gl ThE s GlPLey 354045 Qlg7d0 aag
ggedgc tgg cta gat gagsftc aac tgc tac gatsagg cagl92
Val Lys Lys Gly Cys Trp Leu Asp Asp Phe ASn CyS
Tyr Asp Arg Gin 505560 Page 64 A-1219-w0-PCT

90,4 Sequence Listing as filed gag tgt gtg gcc act gag gag

DNA - @acC CCC cag gtg tac ttc tgc tgc tgt240 Glu Cys Val Ala
Home s2iEPSIu Glu Asn Pro Gin val Tyr Phe Cys Cys Cys

65707580 gag ggc aac ttc tgc aac gag cgc ttc act cat

sty Shaliteactiakpdickd Gt cBP gitagf i cRice fba

gga336 Gly Pro Glu vl Thr Tyr Glu Pro Pro PrO Thr
cag aéﬂéﬂéﬁ1ﬁfﬁfﬂh§5§g&3f¢c gaa g? gag cag gac aag ceg 96
r y

Gin ser Gly lLeu g Cys Glu Gly Glu Gin Asp Lys Arg
20 25 30
tgc tac geo tceo tgg cge gac age tot g%c acc atc gag ctc 144
Cys Tyr Ala Ser Trp Arg Asn Ser Ser Giy Thr ITe Glu Leu
35 46 45
aag € tgc tgg cta gat gac ttc aac tgc tac gat agg cag 192

g
Lys G?y Cys Trp Egu Asp Asp Phe Asn Cys Tyr Asp Arg Gin
60

gty gcc act gag ygag aac ccc cag gtg tac tic tge tge tgt 240
val Ala Thr Glu Glu Asn Pro Gin val Tyr Phe Cys Cys Cys
70 75 80

aac tte tge aac gag cgc ttc act cat ttg cca gag gt g?g 288
Asn Phe Cys Asn Giu Arg Phe Thr His Leu Pro Glu Ala Gly
85 90 95

gaa gte acy tac gag cca €CC CCg aca gee ¢ ace g%a gga 336
Glu val Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr Gly Gly
100 EL) 110

TCt gt gag tge cca ccg Tge cca gea cca ¢t gtg geca gya 384
ser val Glu Cys Pro Pro Cys Pro Ala Pro Pro val Ala Gly
il5 120 125
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ccg
Pro

tcc
Ser
145

gac
ASD

aat
Asn

gt
Va

gag
Glu

aaa
Lys
225

acc
Thr

acc
Thr

gag
Glu

ctyg
Leu

aag
Lys
305

gdg
Glu

&

tca gtc t
ser val
130

cgg acc
Arg Thr

CeC gagy
Pro Glu

gee aag
Ala Lys

gtc age
val sear
195

tac aag

TYr Lys
210

ace atc
Thr Ile

ctg ccc
Leu Pro

tgc ctg
Cys Leu

age aat
Ser Asn
275

gac tcc
Asp Ser
290

age agg
ser Arg

got ctg
Ala Leu

aaa
Lys

<210> 91
<211> 338
<212> PRT

<213>

<400> 91
Glu Thr Arg Trp Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg
5 10 15

Homo sa

100105110 gga gga tct gtc gag tgc cca ccg tgc cca
gca cca cct gtg gca gga384 Gly Gly ser Val Glu Cys
Pro Pro Cys Pro Ala Pro Pro Val Ala Gly 115120125
ccg tca ag:zczm \glertic sepdea aaaiogaadyigac acc Ctc
Sioeic G SelvarpRILEY fifeBrakrditys Pfo
Lys Asp THf1Leu Met lle 1301138140 tcc cgg acc cct
¢ tergt a@cg @a4800
e%%g%cﬁg %%gvgth aI p val
&@&L@I%@%Mé}i@l@%&@&gg& gg ggggq CRY l6g
‘aag lygae g yaty qé gtgrgay gt carsRE Asp Pro
Glu Val GIn Phe Asn Tr Tyr Val Asp Gly val Glu val
%ﬁs@%é‘iﬁ?@@%ﬁ‘%ﬁa&ﬁ%&aﬁé CETY %ﬁéapﬁﬁﬁﬁag Ydg
1889 ttc aac agc aciitc cgt576 Asn AlCLys Thr Lys
g@cro:#rgc@lgngtm m:Fthe #sntBertbhwaPhechrg 624
1801851009 tgeatt &gt G ete ads 5t kdd Tag
9RGI09 19 835, 005.2a0624 Val val ser val LE?%C; The,
val val les Cealn ASE) Tr& Leg Asn %I&/ Lrys ]r9 0205

CYsS LY s va
Jag tac aagtgC aag gtc'tce aamana ggc clctéa gcc

£6C.AC,0a9.8 égGJygTaerc GYs Lys Mgl Serfsn bys
s@ly-YelPro AP I G 290205290 saka ggc atc
tcc aaa acc aaa ggg cag ccc cga gaa cca ca

sacd0 Ry ST lenSe Ry ST HEL S 1l G RES Ar? °
GIu’-‘?ﬁro Gln vaI Tyr 228930235240 acc éfg ccc cca

ac (6] @mtg?ﬁs
3%1‘01 rﬁs& Gl %fu %%hr s Asn
%&a\éaiéegab%'é@4§25£2§é aec 19¢ €Ly 9ic 3aa 996,
fat cee agc gaciatcTgee gig %gagégggmmr MetCys
Leu val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Glu
S5 £ CcionEr AR A A8 40 EdoiSEdoEsac Hhc
tac aag acé’aca cct ccc atg 884 Glu Ser Asn Gly GIn

tRra@lgaAncAsn Tyr k ﬂ'dartﬁhrtE’qr@@retme&t 960
Tﬁpig%éi?&g%étg gacg%t!ccxg 96¢ &8 tté kd&tdlac age
RagLieace.giggacgdla d et Asp RerAsh Clyper iihe
HFEh§sgeu STIrSer 198 Leu SEhrigal sAsp 299295800 aag
agc agg tgg cag cag ggg aac gtc ttc tca fgc tcc gtg
atg cat960 Lys Ser Arg Trp GIn Gln Gly Asn Val Pfi&*
ser cys ser Val Met His 305310315320 gag gct ctg
cac aac cac tac acg cag aag agc ctc tcc ctg tct
ccg1008 Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser
leMSer Leu Ser Pro 325330335 Page 65

Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp Lys Arg
20 25 30
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Leu
val
Glu
65

Gy
Gly
Gly
Pro
Ser
145
Asp
Ash
val
Gluy
Lys
225
Thr
Thr
Glu
Leu
Lys
305
Giu

Gly

His
Lys
50

Cys
Gly
Pro
Gly

ser
130

Arg
Pro
Ala
val
Tyr
210
Thr
Leu
Cys
ser
ASp
290
s
Ala

Lys

<210> 92

<211>

<212> DN

<213>

<220>
«221> CD

<222>

<400> 92
9?9 aca cgg

i

acc
Thr

ctg
lLeu

gt
Va

Thr

aac
Asn

cac
His

aag
Lys
50

Cy

Lys
val
Asnh
Glu
sSer
115
va'l
Thr
Glu
Lys
ser
195
Lys
Ile
Pro
Leu
AsSh
275
Ser
Arg

Leu

1014

A

S

(13..

Arg

cag
Gin

tgc
Cys
35

aag

tys G

A-1219-w0-PCT Sequence Listing as filed ggt aaa
Gly Lys <210> 93 <211> 338 <212> PRT <213>
Homo Sapiens <400> 93 Glu Thr Arg Tyr Cys lle Tyr
. é}/ % nwé@lglﬂc%n -Tep Ghucheu L@ém_}ﬁq%ﬂﬁm@ Thr Asn
Gly Lag’clu &rg s Cludly GI i asp
LYy<erg ‘"205’%53‘6‘1_&? HiS ¢35 SPyrKTa"Ser 1§ Arg Asn
A%F'Seg@lyﬂrhﬁrﬂ@r@lﬁiw_g 1364045 Vel Eys dyys Gly
p@g/Sy'ErpshamA@m Aﬁprﬂheﬁsa@y&'ﬁyn Asp Arg Gin
é@ﬁ%@%lm CysovalAlS, Thi Gld Gy A$r€?’yr<a1§m Val
TYEIE Concus Bins (8 1950 OlclyAsy Phe

Cys Asn Thr His Lewzl?ro G u A a GI
Pg%gaggﬁ ?IP GREVAPTHF 158 Gl LF’f’f"‘ole’ﬁoz?f‘ro Thr

AARIQIN Bl Gl 100105110 Gl Gly Serafel Glu
s Prgsfro C1y3 Pro aBﬁo Pro val Ala Gly60

Vi%ﬂ%@i‘zz@sﬁro'%esf Vairhs &l EheGBrQ%%’E% ' Lys Pro
By RSP TRFLEL Mgk fil 178673520 T5r"Atg Thr Pro
V@ILJ—%WMF’@;? ai svalnverAgp égil' Ber His Glu
34535015546 SpsPdED_/GHu vab 618 PheAsatirp Tyr

Al ASRGITNalGle: xairwl@;é%&zo;z%%m AaLys
Jb Lnyiﬂﬂr&é\cgu%ql,u @35 E Asoﬁ%f ThfPhe

@L 1 519 &Ser val Leu Thr vad val His
N Rsp g *‘Leﬂ"é %rypl_ﬂjls 1958208 6IU yr Lys
G&WL@@ ri?a?@e%&é‘ﬁ“@éf G et ?’Eo"A‘la"F"rd‘elFe Glu
221 024522 Heysnd hedleysesek ysy Thed Yo Ght Gin Pro
TArG GlaiRre ﬁmN@Tw&EZ%%&%ZA@ ddirdieu Pro
WPro.SetiArg, Glu Gl Mat THr LysAsnGin.vafser Leu

245250255 Thr cys LééPval Lys Gly Phe3¥yr Pro Ser
Asp lle Ala Val Glu Trp 260265270 Glu Ser Asn Gly
Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro met
275280285 Leu Asp Ser Asp Gly Ser Phe Phe Leu
Tyr Ser Lys Leu Thr val Asp

Home sapiens

- (1014)

tgg tgc atc tac tac aac goc aac tgg gag ctg gag cgc 48
Tro Cgs Ile Tyr Tyr Asn Ala Asn Trp Glu Leu Glu Arg
10 15

agce g%c ctg gag cgc tge gaa gge gag <ag gac aag cgg 96
;gr Gly Leu Glu Arg ggs Glu Gly Glu Gln ?Sp Lys Arg

tac gcc tco tgg Cge aac age tot g?c acc atc gag ctc 144
Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu
40 45

g?c tgc tgg cta gat gac ttc aac tge tac gat agg cag 192
y Cys Trp Leu Asp Asp Phe Asn Cys Tyr Asp aArg Gln
55 60 P AT



gag
Glu
65

gayg
Giu

ety

gga

Gly G

cecg
Pro

tcc
Ser
145

gac
Asp

aat
Asn

gt
va

gag
Glu

dad
Lys
225

acc
Thr

ace
Thr

Glu

cty
Leu

aag
Lys
305

gag
Glu

tgt g
Cys ¥

gygc
Gly

ccg
Pro

gga
Y

tca
ser
130

cgg
Arg

cce
Pro

gee
Ala

gtec
va’l

tac
Tyr
210

acc
Thr

cty
Leu

tgc
Cys

agce
Ser

gac
ASp
290

age
ser

gct
Ala

aac
Astl

gaa
Glu

Tt
Ser
135

gtc
val

acc
Thr

gag ¢

Glu

aag
LYS

agc
ser
195

aag
Lys

atc
Tle

cCco
Pro

ctg
Leu

aat
Asn
275

T
ser

agg
Arg

ctyg
Leu

290295300 Lys Ser Arg Trp Gin Gin Gly Asn Val Phe
Ser CyS Ser Val Met His 305310315320 Glu Ala Leu
His Asn His Tyr Thr Gin Lys Ser Leu ser Leu ser Pro
32533083531Golys <294 <Rt >ad Fitles212>
g&kh%ﬁga]g%gléwecsacﬂ@@Sg<t?a20€t¢<2§cl?g€3Dg% <242>
A@f)"”"‘(’lﬁf;tﬂﬁ]‘AAi?fgovﬁ@)”Fyg*l'TgécTﬂ%ﬁéé Bistig as
t1;':|ICe'<gI §%QO> 94 tccgztcggttac C atg tac tac aac, .
S ko bAteclo Ry SabAReCIEE TRY Arg 13F Co8
lle 8Igyr Tyr Asn Ala Astl Trp Glu Leu Glu Sléxrg 151015
APC At nEe gue 6fd gRugctgein gieag
lgac aag cggg Th]rméxsrflg Gin éigr GE% a&u%ﬁ%g?xgrg Cys
ULyl SIRASR Lys M&Q&%@Cbg%tgg@@ggtgc Qg
vgtétecrgg tyérgde afeotét Ygeeapi ate ddg ete144
Leu Hlstgycs Tyr Ala S&rc'l;\ap Arg ?Cscn %(:er Ser Gly Ihr
ok Glume s 358048 bigadaag 6 Tot igh Hia gat”
gac ttc aac¢igc tac gat agg cad192 val Lys Lys Gly
P éa-grg%@ﬁr Cys V g’?‘ (Cﬁ-ﬁgr H1 Fg G
éo sgag tgt gtg gcc amtsgag gag aac cccm'sag otg
taccHe 19€ 1ae 92dl Gly Layseyakbfla,dbGlu.Glu fHgn
VF’?@Z@'H*‘V&FTWPW Cys TyseOy¥ 537@7‘5@30‘@619 ggc
aac ttc tr%c aac gag cgc ttc act cat ttg cca gag gct

TH0 BB B MPLEASI kit ey S ASIEGI AL THT®

1'FLFIS Leu Pro Glu At Gly 859095 ggc'éBg gaa gtc acg

gacat c gC tOr docggagoad3t Gy
Vﬁ’r h{/afﬁhn;}ﬁ y? (a;f gsg Pro Eﬁ Eg Bro Thr
tglxég-lgt@oglaéllaqagg;{ gga I} 9l6- 99 19¢ 663 €69,
gc-reaYeacpoateryiy ytagia3n4 Gly By Ser Val
Glu Cys Pro Pro Cys Pro Ala Pro Pro Val Ala Gly

siiq%i?@ﬁﬁzsy@(ﬁicg%mtﬁgtéiﬁc ﬁ;écﬁ&@gfﬁaéyﬁcc g
gac ac&ttc atg atc 432 P#¥Ser Val Phe Led%he Pro
T T T T

gt¢ aaa g%c tte tat cec age gac atc goo gtg gag tgg 816
val Lys Gly Phe Tyr Pro Ser Asp Ile Ala vatl Glu Trp
260 265 270

ggyg Cag ¢cg gag aac aac tac aag acC aca cct ccc atg 864
Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
280 285

gac ggc tec tic tic ctc tac age aag Cctc acc gtg gac g9iz
Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr val Asp
295 300

tgy <ag cag ggg aac gtc ttc tca tge toc gtg atg cat 960
Trp GIn Gln Gly Asn val phe Ser Cys Ser val Met His
310 315 320

cac aaC cac tacC acg cag aag agc ctc tec ctg tot ccg 1008
His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro
325 330 335
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tcc cgg acc cct gag gtc acg tgc gtg gtg gtg gac gtg
agc cac gaa 480 Ser Arg Thr Pro Glu Val Thr Cys Val
Val Val Asp Val Ser His Glu 145150155160 gac ccc
gag gtccagtoaactggataccgtyi gaogge gitpgag gtg
agt aaa cat528 Asp Pro Glu val Gin Phe Asn Trp Tyr Val Asp
Gly tys Gly Val Glu val His 165170175 aat gcc aag aca aag
cca cgg gag gag cag ttc aac agc acg ttc cgt576 Asn
‘%%% ggg Ala Lys Thr Lys Pro Arg Glu Glu Gin Phe Asn Ser Thr
1% srr Phe Arg 180185190 gtg gtc agc gtc ctc acc gtt gtg
<213- Homo sagiag gac tgg ctg aac g9c aag 624 Val Val Ser Val
<400> 93 Leu Thr Val Val His Gin Asp Trp Leta ASn Gly Lys
GU T ATS TYRER Y05 §d] t4E %a&t@%”aﬁ& Gid & g3t éﬁa ggc
Thr asn Tn ngc%éid @’c@é‘cﬁr&t@’@a‘é BT Gly FYr Eys '€y<igys Val
Leu His Cys TSeMAsﬁviLyssqlggLﬁeu Pro NaCFPYOTHe Chux10245220
val Lys Lys cApayaco-alCIChspaanee-aaa ggg@agq%&fe;gawgaa cca
slu &ys val ASRGHGIGIRCT204Ys-Ths e Sy ThrLys Gly Gin
o cly asn phaQ ArQGGI Pro Gln v%l ngr 2252%(3 %5240 égtc ctg
"Cogca tec c &g atg acc aag aa@scag gtc agc
Gly pro Glu val HEerfhile gﬁ’@ﬂ?%"s@f Alg &1t BluMet¥hr Lys
Gly Gly ser VA*sﬁ‘@fFW&E@lz’g_éXP F45290255 %;gt‘t@‘b’t‘t‘g gic aaa

115

Pro ser val Pgeg@etmcptatB@Fagagaeratcygo&g]@gagutggelﬁeThr

ser Arg Thr peySTLElVALLYSGlyRhe Tyr Blo.Serasp YAl Val
145 Glu Trp*260265270 Page's7 A-1219--WO0-PET

Asp Pro Glu VE&e }geﬁtﬁeﬁl_rsﬂn@’asfxlgdﬂgag“ag@aaaﬂ g{gcag; ccg
Asn Ala Lys g%gyaa@faaegtamuaag ace acaeet aecatg éé:@lu Ser
val val ser ne%ﬁﬁuaﬂgx(%ﬁi /a@n,ém;l;yutyé“*ﬁfw hyPro Pro
Giu Tyr :&)9{2 C)r/gel:[y%zﬁgsser‘ ASn lig/ggﬁ: tggug @gé E’CC g? t'é:l gic tac

210 agc aa ctz:lacc o] Asp ser ASQ Gly Ser
Lys Thr zle Sﬁfhey?’h oLAS T éer Alg%u]‘\"h?'ﬁf’/éﬂ'&é/ﬁ 144
Thr Leu Pro Pz‘gggsgoe%aﬁjba@%tag'g tyg eay Tag ghgeadc bic te
Thr Cys Leu éawg@ﬂcc"g@gmtgP%gt%OAEySE&eMAr T GineGin
clu ser Asn clylysAskryahPRenSer Gys Servalmebi$ro Met

Leu Asp ot @éﬁl@@léﬁgéh@aaghg@;@@@@m%&é GaF (3¢ agg cag

290 tcc ctg tet cc 10@8()Glu Ala Leu His Asn
aag,aqg ctokoe cig Lt ceql Val m
545 ST A9 T His Tyeibhr Gin'l Lys Ser Les Ser Leu Ser Prazo

Glu Ala Lew “é?é;%ﬁé%%yég?‘ aA1G43 Bly 1Ys°€216% 385 211>

Gly Lys 338 <212> PRT <213> Homo sapiens <400> 95 Glu
Thr Arg Ala Cys lle Tyr Tyr Asn Ala Asn Trp Glu Leu

<210> 94 Glu Arg 151015 Thr Asn Gin Ser Gly Leu Glu Arg cys

213> 104 Glu Gly Glu Gin Asp Lys Arg

<213> Homo sapiens

<220>
<22]1> CDS
<222> (1)...(1014>
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<400> 94

gag
Giu
1

acc
Thr

cty
Leu

gtg
val

gag
Glu
65

gag
Giu

&y

ccy
Pro

tec
Ser
145

gac
Asp

aat
ASh

gtg
val

gag
Glu

ada
Lys
225

acc
Thr

acc
Thr

aca
Thr

aac
ASH

cac
His

aag
Ly5
50

tgt
Cys

ggc
Gly

ccy
Pro

ety

tea
Ser
130

cag
Arg

cCC
Pro

gce
Ala

gtc
val

tac
Tyr
210

acc
Thr

cty
Leu

tgc
Cys

cag
Arg

cag
Gin

tgc ey
Cys T
35

aag g
LYS G

gt
va

adlc
Asi

gaa
Glu

tct
Ser
115

gtc
val

ace
Thr

gag
Glu

aag
Lys

agc
ser
195

aag
Lys

aLc
e

ccc
Pro

crg
Leu

202530 Leu His Cys Tyr Ala ser Trp Arg Asn Ser Ser
Gly Thr lle Glu Leu 354045 Val Lys Lys Gly cys Trp
Leu Asp Asp Phe Asn Cys Tyr Asp Arg Gin 505560
Glu CysvailaleoTrar Glaulee Asst ProaGifii al Tyr Phe
18y Stb2Y S YSc6E d Qal 580 LUl AserPReyCys ASik
TEIFKrg PHE TR HS LU PRoTCIE WI&®1§1859895 Gly
pro GllétVaI Thr Tyr G|la.laPI’0 Pro Pro Thr Ala Pro Tlgr
S8,y HOBTORL UGB et Vil i LSt Plo
2@:ys Pro Ala Pro P10 Val Ala Gly 115190125 Pro ser
Fh?g %QQFﬂ?é Asn g:gr Se?g}PrQh yﬁﬁ\%@gﬂﬁﬂ_eﬂﬁ“

met lle 130138440 Ser Arg Thr' Pro Glu val Thr Cys
gfltycakaga&@%s&y@hsefﬂsc%t 1451570135160 Asp:
¢ ClUVaEGiTPHe R&H Tfp BEWVQI%%[?’GIWVaI Glu
Val His 165170175 Asn Ala L S Thr s Pro Arg G
S RS S5 T e Arb L dRL 81 GGl
Ser VaT‘Leu Thr val val His Gin Asp Trp Leu®&sn GIy
Lys$d9 SGRICTYFL erefsn L§S
B o DB B Tl
DEELY STl e Ly Gy Rra 4vg @M@&%@I%al BYE
VggB"QBGZBSMGW@*gé’UOPFU Pré §&y u Met
Thr L s Asn Gin val ser Leu 245250255 Thr Cys Leu

Sy tlpmnaryiPre Sk Ash g Ald 5l & T
260265270 GitfSer Asn GIy G|n 1F3Fo GIu Asn Asn Tyr
E srfrqqrtrgggfp@amm 275280285 \?tser R2p

y %’e hePhe Léta rIpyr )§er4ﬁys eu Tr afAsp

c%%?(agg‘?é@@(gc'gyﬁg«;s@léﬂgg'rz_{ﬁ Gl %%1 By ﬁé@é@ E’Qﬁ
PSlef By SahvayME His Page 86Val- 121 GivvElp

Sequence Llstlng as flled 305310315320 Glu Ala La

v&ﬁ'&;i?s WEIRET e g b LiEs S8 BELESRRIR S r Blo
328830335 Gly Lys <210> 96 75

aca aag cca cgg gag gag cag ttc aac agc acg ttc cgt 576
Thr Lys Pro Arg Glu Glu G1n Phe Asn Ser Thr Phe Arg
180 185 190

gtc ctc acc gtt gtg cac cag gac tgg ¢tg aac g?c aag 624
val Leu Thr val ggo His Gin Asp Trp ESu Asn Gly Lys
5

tgc aag gtc tcc aac aaa ggc ctc cca gocc c¢cc atc gag 672
Cys Lys val %eg Asih Lys Gly Leu 558 Ala Pro Ile Glu
1

tcC aaa acc aaa ggyg cag ccc cga gaa cca cag gtg tac 720
ser Lys Thr Lys Gly GIn Pro Arg Glu Pro Gln val Tyr
230 235 240

cca t¢C cog gag gag atg acg aag aac <ag gtc age ¢tg 768
Pro Ser Arg Glu Glu met ghr Lys Asn Gln val Ser Leu
245 50 255

gtc aaa g?a ttc tat ccc agc gac atc gcc gig gag tgg 816
val Lys Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp
260 265 270
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gag agc
Glu ser

ctg gac
Leu Asp
250

aag age
Lys ser
305

gag gct
Giu Ala

ggt aaa
Gly Lvs

<210> 95
<211> 33

<211> 1014 <212> DNA <213> HOMO sapiens
<220> <221> CDS <222> (1)...(1014) <220> <221>
misc_feature <222> (1)...(1014) <223>n =a,t,corg
<400> 96 gas-aerrainsegendgy iathriay day @dy gen
aat ﬁ@}&igg:@aéaﬁtﬁ@a&a@nmsa@|HcIchrQ:'AlﬁcC%% llegkyr
Asn STYrSABATAIA ASETTHY GIT -6t @Tu%gg"‘l"siﬁ’lﬁe‘acn aay

275
gar nnn gan tn gar nnn t gar ar car gay aar
155 Shorih B ofariober CHL A Gl Ay E9<lu G
Glu Gin Aszﬁﬁ_ys Arg 202530 Wﬁ cay tgy tay gcn nnn
253 WpapTmaaIaels A Hon et ganyinadeu P
ys TyriAla Ser Trp Arg Ash eIIhlleie Glu
ctg &eq%%gm@%gaaggg%t%é tgg m gRY 8@y tyoos
Leu aaiipy'tay gayhni tarl I VELSA Liys &y TYs Trp
Leu Asp Asp Phe Asn Cys Tyr Asp Arg Gin 50556101
gar tgy gtn gcn acn gar gar aay ccn car gtn tay tty ng
tgy tgy240 Glu Cys Val Ala Thr Glu Glu Asn Pro Gin
Val Tyr Phe Cys Cys Cys 65707580 gar ggn aay tty
g8 tgy aay gar non tty acn cay ytn ccn gar gcn ggn288

3515 homo sSBLkGly Asn Phe Cys Asn Glu Arg Phe Thr His Leu

<400> 95
Glu Thr
1

Thr Asn
Leu His
val Lys
] 50
Giu Cys
65
Glu Gly
Gly Pro
Gly Gly
Pro ser
130
ser Arg
145
ASpH Pro
Ash Ala
val val
Giu Tyr
210
tys Thr
225
Thr teu
Thr Cys
Glu ser
Leu Asp

290
Lys Ser

Pro Glu Ala Gly 859095 ggn ccn gar gtn acn tay gar
Arg AGEN-ZCMIeCTyacnrgesn goa aen ggrsggnad361Ghrero Glu
s1n sval FhnTyGlukre P Pesy Thi Al Rep Ty Gly Gly

cys @pQJrQ@;;LQrggMﬁmm gin gﬁy gy €80 gen gy cen
35 Gggn cen ccn% cn g n384 G 'ySer Val Glu Cys
Ala

S PloPro Bys E1151%20125

val A&EnT?fnﬁobtW ¥y Shr? 't"fy‘@é’mé&ﬁ %Ta?*l?cﬁyééry Y4ycacn ytn
ASn PatgCathFI2SPrd Sety dhPHes Lieu F’ft?eGFlrcg?réTuys Pro
Glu vh%/l bﬂcswﬂ'had_etbmet Heo 130 1:35140 mnapracn ccn

ser JATCGINACR gy GUEGtR GtR1gaY-gt-NTH cay gay480
val rRELAS. I PESIL. V;@L,ng Gys el al,Yal Asp val

Ser IEB14515 15516 .8 ccn gar tn car tty
e PRyt Eg%ﬁ)}n gt j’a\ﬁla%gdfﬁwgfﬂsgiyfgg\{n c%y %@ Asp Pro

su VAIL¥AbGINRhe Asn T/Eﬁ’ Tyr ¥l ésp&wam@lu val
|;||31133§17017§m

LYs PPo AfgQ Glu G1n Phe Asn Ser Thr Phe Arg
180 185 190
ser val Leu Thr val val His GIn Asp Trp Leu Asn Gly Lys
195 200 205
Lys Cys Lys val gig Asn Lys Gly Leu 558 Ala pPro ITe Glu
Ile Ser Lys Thr Lys Gly Gin Pro Arg Giu Pro Gln val Tye
230 235 240
Pro Pro Ser Arg Giu Glu Met Thr Lys Asn Gln val Ser Leu
245 250 255
Leu val Lys Gly Phe Tyr Pro Ser Asp Tle Ala val Glu Trp
260 265 270
Asn Gly Gln Pro Giu Asn Asn Tyr Lys Thr Thr Pra Pro Met
275 280 285
ser Asp Gly Ser Phe Phe teu Tyr Ser Lys Leu Thr val Asp
295 300
Arg Trp GIn GIn Gly Asn val Phe Ser Cys Ser val Met His
Page 68
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305

aay gcn aar acn aar ccn nnn gar gar car tty aay nnn
acn tty nnn576 ASO Ala Lys Thr Lys PrO Arg Glu Glu
Gin Phe ASP Ser Thr Phe Arg Page 69
A-1219-WQ1PRT-SequenctesListing wssfifetkd

o ata Lew 1180185190 gtrigtainn SRV iR ACH -G8, GlE- Gy, car

gay'tgg ytn aay ggn a&tb24 Vval Val Ser ¥l Leu Thr

oy rys val Val His Gin Asp Trp Leu Asn Gly Lys 195200205
gar tay aar tgy aar gtn nnn aay aar ggn ytn ccn gcn
210> % . ccn ath gar672 Glu Tyr Lys Cys Lys Val Ser Asn Lys
<§%§> s :Sly Leu Pro Ala Pro lle Glu 210215220 aar acn ath
<213> piéns
20 NN aar acn aar ggn car cch nnn gar ccn car gtn
221> cps  tay720 Lys Thr lle Ser Lys Thr Lys Gly Gin Pro Arg
<222> (... @ifPro Gin Val Tyr 225230235240 acn ytn ccn ccn
:%%%i e £INN NNN gar gar atg acn aar aay car gtn nnn ytn768
2220 (1 T (itisk.eu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn
< >

<400>

1

n = atGPUdl Ser Leu 245250255 acn tgy ytn gtn aar ggn

e acgﬁnnn gtgx ;an ¢ch nnn ga aathcgcré)gtn arrt 3§l6rTrpr Cys
Glu Thr Arg Aheukaﬁﬂy&ﬁ&{P 'Eyaf {0 %’3%3&@% lel ae\%al Glu

Trp 260265270 gar nrifi aay ggn car ccn'gar aay aay

T 22K ih SRRarTIICTEQnogtrABet G S sty O

2Pro Glu Asn Asn Byr Lys Thr Thr Pra#ro"Met

ytn cay tgy t3y 2€S02834RFANRATRY: G LUANatlY Shy- Wi tavia4
Leu His (3:35/5 Tﬁhr‘l‘ﬁ‘a?%'itﬁrécgg@ﬁf’gé?gfﬂ of %?p%@lﬁb(‘sbeﬁﬂy Ser

Phe Phe Leu Tyr Ser Lys Leu Thr Val As

0% 5% 131 DAY Aabribnine 59 i o gl HvBin

50

nnn tgy nnirgtn atg cay 960 1%s Ser Arg Trp Gin Gin

gar tgy gtn @VS 1] i t 240
Glu cgs ga‘: ﬂﬁ%%ﬁl%ﬁfﬁgﬁg GYn %?Er?)r“a'l? eegg/?l%g)s/ C}E}/SS/

65

305310815320 gar gcn ytrs cay aay cay tay aen car

r ggn aay t@ALBNAYRANYINERCENLO08. Gl Al LeghHis Agn
&lu &l AR PRSIy ATHE GiffyESEY LEl Ser LrucSeg ProTy

&Y sro du R13RPRTE

agn g

Gly Gly Ser

325330335§3nmaa{r:nGCI¥nL3/§] <%nlO> 97 211> 338 136

3% Hamosames s2205 e ety
WARIANT <222> 4%223> Xaa = Ala*®R Phe OR Gin

n nn IORAAFORIHCOR LecORMen QR Loys @R grys OR4

Pro Pro Cys Pr a Pro Pro

115 V%rp dchlﬁyr 120 125

cen nnp gtn Tty ytn Tty ccn ¢on aar cen dar gay acn ytn atg ath 432
Pro ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
130 135 140

NN AR acn cch gar gtn acn tgy gtn gtn gtn gay gtn nnn cay gar 480
ser Arg Thr pro Glu val Thr Cys val val val Asp val Ser His Glu

145

150 155 160

gay ccn gar gtn car tty aay tgg tay gtn gay g?n gtn gar gtn cay 528
Gly

Asp Pro Glu val Gln Phe Asn Trp Tyr val Asp

val Glu val #is
165 170 i75

aay gcon gar acn aar ccn nann gar gar car tty aay nnn acp ity nnn 376
Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Phe Asn Ser Thr Phe Arg
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gtn
val

gar
Glu

aar
Lys
225

acn
Thr

acn
Thr

gar
Glu

ytn
Leu

aar
Lys
305

gar
Giu

Sty

gtn
vai

tay
Tyr
210

acn
Thr

yth
Leu

tgy
Cys

nnn
ser

gay
Asp
290

nnn
ser

gch
Ala

aar
Lys

<210> 97
<211> 338

<212>

nnn
ser
193

adar
LYS

ath
Ife

cen
Pro

ytn

Leu
2

aay
ASh
275

nnn
ser

nnn
Arg

yitn
Leu

PRT

<400> 97 Glu Thr Arg Xaa Cys lle Tyr Tyr Asn Ala
Asn Trp Glu Leu Glu Arg 151015 Thr Asn Gin Ser Gly
Leu Glu Arg Cys Glu Gly Glu Gin Asp Lys Arg
2025304.—@2&%@@%5 Seyrehta S@T@%r@iﬁe&n Ser Ser
"Ely Thr lle Glu Lel®354045 Vval Lys € Gly Cys Trp
LRy RSHNSE R REETVETVENSH A G HI5560°

Glu Cys Val AR&TThr Glu Glu AsnZP¥o Gin Val Tyr Phe
oy sy Cys G5Y QI6G0-Ghir Gly Asn RhaymAsrez2
R PRETHI HIS 1%t Pito Tju R Bly 859095
nﬁnaggrjag:nlg;r‘lg n car gcn n garA_c%ij:gFW%_wptca:T 7
sbequence Llyistdif%g as fﬁed@yeﬂrwélmvaﬁﬂhwﬂryr CfPu

Pro Pré6®ro Thr Ala Pro THr Gly Gly 100105140 Gly
SISl YOI CISPIEN YA Gy BrooNAPYo o Yl

AlazGly 115120125 ProoSer val Phe LeuzPhe Pro Pro
ok &Br@%hy&f\s@mﬁ lew gaetate 43043540581 A'G
Vfggﬁ-ﬁr& GIUVAY TREICYE Vel Vi V&t AZpAral'Ser His
Glu 145150alr55a16a0 Asg) P[_io GCIH val GIn Phe‘_ﬁ{Asn TJP
HyreviabAspi Ghen el \iak His 165570 £7b wén Ald
Lys Thr Lys Pf8%rg Glu Glu Gin®he Asn Ser Thr
PhEsAIT AP A5V 90 Vabvel'Ser et e Tiyrogal vk
Fis GIn AspsTrp Leu Asn Gly3iays 195200205 Glu Tyr
thysLoy& b yanvabSeR Ash ks @lynhedRraflaProke
Tm&ﬂ@@%%zﬁwﬁﬁrenﬁ?éﬂﬁ## L“ﬂﬁg\ @%P GIn
CProaArgaGlya chc) Gln Val Txr 225230235240 Thr Le% o
Prodraidenirg GinchE et THr iys hbadsimyal Ser
Led©45250255 Thr CY§ Leu Val Lys Gly Phe Tyr Pro
Ser Asp lle Ala val Glu Trp 260265270 Glu Ser AsA14
Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Met
275280285 Leu Asp ser Asp Gly Ser Phe Phe Leu
Tyr ser Lys Leu Thr Val Asp 290295300

<213> Homo sapiens

<220>
<221> VARIANT
<222> 4

<223>

Glu
1
thr
Leu
val

Glu
65

Xaa = Ala OR Phe OR GIn OR val OR 1le OR Leu OR

Met OR Lys OR His OR Trp OR Tyr
<400> 97

Thr
Asn
His
Lys

50
Cys

APg
Gln
s
35

Lys

val

Glu Gly Asn

Xaa c§s ITe Tyr Tyr Asn Ala Asn Trp Glu Leu GTu Arg
10 i5
ser Gly Leu Glu Arg Cys Glu Gly Glu Gin Asp Lys Arg
20 25 30
Tyr Ala Ser Trp Arg Asn Ser Ser Gly Thr Ile Glu Leu
40 45
Gly Cys Trp %gu Asp Asp Phe Asn g%s Tyr Asp Arg GIn

Ala Thr Glu Glu Asn Pro GIn val Tyr Phe Cys Cys Cys
70 75 80

Phe Cys Asn Glu Arg Phe Thr His Leu Pro Giu Ala Gly
85 90 95
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Gly
Gly
Pro
sep
145
ASD
ASTY
val
Glu
Lys
225
Thr
Thr
Glu
Leuy

Lys
305

Glu

Gly

Pro
Gly
Ser
130
Arg
Pro
Ala
val
TYr
210
Thr
lLeu
Cys
Ser
ASp
290
ser
Ala

Lys

<210> 98
<211> 36

<212>
<213>

<220>

<221> VARIANT,

Gliu
Ser
115
va'l
Thr
Glu
Lys
ser
1985
LYS
Ile
Pro
Leu
Asn
275
Ser

Arg

Leu

7

PRT

Homo sap /00205 Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser

Lys ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser
Val Met His 305310315320 Glu Ala Leu His Asn HiS
Tyr Thr Gin Lys Ser Leu Ser Leu ser Pro 325330335
Gly Lysa<Z1OwOB Xbire86 7L 212> 42 gl 1] 3>
{Blofth Cipihe Sogi 3oL GRRIAN T35 s
Voh sl AR DR ARG<HO0X VW& ThIPAIY Pro
P'Terpval’wl@geﬂw!a/téta Leu Kgg)@ygemze@ Trp
rib E0L 5P ron ity Sen Gly As %-‘sky Ghusatas&luTohr Arg

VBlu Gy dla Ry, 202530A80 Ala AsnvErpieaill LeU
ARIdrg Thr Asn, Gin 368 Gly keuGluArglasg4s cys
18lu ' Gly Glu Gin Asp L¥s Arg Leu His®ys Tyr Ala ser
Fig ?@aﬁ%d@%d@}#&ﬁ Set 48 & 5Hr A8 &l P6u val
YLy SEREEYSTHELOY AR B3 70 5B ASHPhe
ssReyETyrAsD Alg Bin GluGysvabAlaThRGIu Glu

»ASBeB59695.Pra, Gin vat TVE RheGys Sy eyaiGlu Gly

dpttm e B

r a ro Glu.val #8r Tyr Glu Pro
SRt e ST TR
AR VAR BV THPHIG 19561535 148 THr B)sBro Pro
T(IyQF’r‘gilgkﬁi}Pfé”GR] P& g%uCGI)F@Iy@rﬁ%éggal
145150155160 Phe Leu Phe Pro Pro Lys Pro Lys
"RepsH el met fie"seRarg ThY Page™ /855 ©™°
A-1219-WO-PCT Sequence Listing as filed
165170175 Pro Glu Val Thr Cys val val val Asp val
Ser His Glu Asp Pro Glu 180185190 val Lys Phe Asn
Trp Tyr Val Asp Gly Val Glu val His Asn Ala Lys

Thr Tyr Arg Val val ser 210215220 Val Leu Thr val

227> 64 Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys
<223> Xaa = AYDGBIGP35240

<400> 98

Met

1
Fro

Asn
Cys
Asn
65

ASp
Pro
Phe
Pro
Thr

145
Phe

Thr ala pPro Trp val Ala Leu Ala Leu Leu Trp Gly Ser Leu Trp
5

10 15

Gly ser g]y arg Gly Glu Ala g;u Thr Arg Glu Cys Ile Tyr Tyr
0

30

ala Asn Trp Glu leu Glu Arg Thr Asn Gin Ser Gly Leu Glu Arg
35

Glu
50
ser

Phe

Gln
Thr
Pro
130
cys

Leu

Gly
ser

Asn

val
His
115
Thr
Pro

Bhe

40 45
Giu GIn Asp Lys Arg Leu His Cys Egr Ala Ser Trp Xaa
55
Gly Thr Ile Glu Leu val Lys Lys Gly Cys Trp Leu Asp
70 75 80
Cys Tyr Aasp Arg Gln 6lu Cys val Ala Thr Glu Glu Asn
85 90 95

Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100 105 110

Leu Pro ¢lu Ala Gly Gly pPro Glu val Thr Tyr Glu Pro

120 125
Ala pPro Thr Gly Gly Gly Gly Ser val Asp Lys Thr His
135 140

Pro Cys pro Ala Pro Glu Leu teu Gly Gly Pro Ser val
150 155 160

Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr
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Pro Glu
val Lys

Thr Lys
210

val Leu

225

Cys Lys

ser Lys
Pro ser
val tvys
290
Gly Gln
305
ASp Gly
Trp Gin

His Asn

val
Phe
195
£ro
Thre
val
Ala
Arg
275
Gly
£ro
Ser
Glin

His
355

<2310> 99
<211> 392

<212>

Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu
Lys Thr lle 245250255 Ser Lys Ala Lys Gly Gin Pro
Arg Glu Pro Gin Val Tyr Thr Leu Pro 260265270 Pro
serlAjrg AspGla-keu sElwehys Asti @iras\/%ih&ar Leu Thr
6y U2 75280285, VAR Lys Gly PheTyRraier Asp

il ﬁ@%@'@uAIJ@%'va$%ﬁ Asn 290238390 Gly Gin
Pro Glu.Asn A@ﬂzng Igé/l;sé}pr ThrzPrq bro YaSIeIFeu Asp
y

Aé"e?%ﬁé‘lﬁé@é ASp Shr 'ﬁ’rﬁevla-;heaLeu Tyr Ser
VEVS el TRIVAPRSP LYY $55 Arg'325380385%Erp Gin
S@‘i@%lymgﬁwumfe §%r @y§8e@“‘V&lWl§§gl—|¢éeGlu Ala
LLew1340345350 HisuAsn kis Tar Thr hinleysSer Leu
ASprkeuserPr Gl 5335360365 F16z 99, 211>
392,215 RRIEI13% Homo sarfeng, 52205 5221>
VARIANT 238225 64 <223> X4 = Ala OR Arg <400>
590 MebThPAIZBro TP vai A T8 Al 180 Esu Trp
"SIy Ser el YR 151055 Pro ‘@]y’*@‘é#@lﬁ%r@"@;ly Glu
gﬁg&@lu'ﬂfhﬂw@ <Gys Nel Ty Ty 202330 esn Ala
?ﬁsmh}'r@ Gilyb beu Gl argel e AsnoGlhy Set Gly Leu
Glu Arg 354OAF‘§°Cys Glu Gly Glu*&in Asp Lys Arg
Leu His cys Tyr Ala Ser Trp Xaa 505560 Asn Ser ser
Gly Thr lle Glu Leu Val Lys Lys Gly cys Trp Leu Asp

<213% ﬁi}ﬁo saper0 75 80 Asp Phe Asn Cys Tyr Asp Arg Gin Glu

<220>

Cys Val Ala Thr Glu Glu Asn 859095 Pro Gin Val Tyr

<221> varzanTPhe cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

<222> 64

<223> xaa = 1900405310 Phe Thr His Leu Pro Glu Ala Gly Gly Pro

<400> 99

met Thr
1
Pro Gly
asn Ala
Cys Glu
50
ASR Sar
65
Asp Phe
Pro Gln
phe Thr
Thr Thr
3130
Gln Gly
145
Gly Gly
Ala Pro
Pro Lys

val val
210

Ala
ser
Ash
335

Gly
Ser
Asn
val
His
115
Ile
ser
Gly
Glu
ASp

185
Asp

Glu Gly Pro Trp Ala Ser 115120125 Thr Thr lle Pro
P%ngfﬂs |§/1F>r‘(?‘G4ﬂjaﬁﬂg-‘mF Ala Ala Ata C&y 8p
61301351401Gim Gy SerrGhy Ala lcesl g?)repiyewﬁys Leu

2

T&‘J%ﬁ&fﬁr@]ﬁ\lﬂ'é—' rGA'sln Gly Ser Gly Leu Glu Arg
40 45

Glu GTn Asp %ys Arg Leu His Cys g%r Ala ser Trp Xaa

5
Gly Thr Ile Glu teu val Lys Lys Gly Cys Trp Leu Asp
70 75 80
Cys Tyr Asp Arg GIn Glu Cys val Ala Thr Glu GTu Asn
85 20 95

Tyr Phe Cys Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg

100 105 110

teu Pro Giu Ala Gly Gly Pro Glu Gly Pro Trp Ala Ser
120 125

Pro Ser Gly Gly Pro Glu Ala Thr Ala Ala Ala Gly Asp

135 140
Gly Ala Leu Trp Leu Cys Leu Glu Gly Pro Ala MHis Glu
150 155 166G
Gly Ser val Asp Lys Thr His Thr Cys Pro Pro Cys Pro
165 170 175

teu Leu Gly Gly Pro Ser val Phe Leu Phe Pro pPro Lys

180 185 190

Thr Leu Met Ile Ser Arg Thr Pro Giu val Thr Cys val
200 205

val Ser His Glu Asp Pro Glu val Lys Phe Asn Trp Tyr

215 220

val Asp Gly val Glu val His Asn Ala Lys Thr Lys Pro Arg Glu Glu

225

230 235 240
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Gln
Gln

Ala

Pro

Thr
303
ser
Tyr
Tyr
Ser

ser
385

81

145150155160 Gly Gly Gly Gly ser Val Asp Lys Thr
His Thr Cys Pro Pro Cys Pro 165170175 Ala Pro Glu
Leu Lea Gly Gly Pro ser val Phe Leta Phe Pro Pro
Lys 1804-8319€0Phwm Is @A@g Mt Lreaahlétide Ser Arg
TheBroGIRIYar it 'Giig VAl 185280205 581 Vsl Asp
'ggél"‘S‘éFHisLGlﬁ%%ggP‘rbSGMi VEF 1478 PHe ASHYTrp Tyr
A2&®2152Q©1V8i|§§\3]b@y&\/&h“@m vdkHis A3n Ala Lys
FFNGLysPre,Afg Glu.Gle 225230235240 Rage.72
MI2ALWEEPGT Seauence Eifting asdilsd Glp Tyr
As0.sediny Ty Adg val vabser val bey Thr viLeu
His3 5&5 955 GIn AspTrp Leu Asn Glyisys Glu Tyr

Lew Thr TRESCYED Y8 VATSERASH (Y5 D80265240"Kd teu Pro

LALIaT’IFrcYEﬂe@US‘gaéEF hire Hé@e@iﬂygglﬁty@@’v@n
VQVEQB@?B%}PI’@AKQLGMJSFN@ Gin Yal Tyr dhrikeu Pro
Lercg@ebArg@\spsGlu Leu 290285300 Thr Lys Asn Gin
val ser’?8u Thr cys Leu Val Lys Gly Phe Tyr Pro
305310315320 Ser Asp lle Ala Val Glu Trp Glu Ser
Asn Gly Gin Pro 6111 ASO ASO 325330335 Tyr Leu
Thr Thr PrO Pro val LOU Asp Ser Asp Gly Ser Phe
Phe Leu 340345350 Tyr Ser Lys Leu Thr Val Asp Lys
ser Trp Gin Gin Gly Asn Val Phe 355360365 ser cys
ser val met His Glu Ala Leu His Asn His Tyr Thr GIn
Lys 370375380 ser Leu ser Leu Ser Pro Gly Lys
385390 81
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