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NEUTRALI ZI NG EPI TOPE- BASED GROMH ENHANCI NG VACCI NE
CROSS- REFERENCE TO RELATED APPLI CATI ONS Thi s

wa@ppkioeadd on i s a non-provisional application PEEUS2004/043125
claims priority under 35 U . S.C. 119(e) of provisional
application U S. Serial No. 60/533,719 fil ed Decenber
31, 2003, the contents of which are hereby
I ncCONEUTRAULIZING EPITOPEBASED GROWTH ENHANCING-VACCINE
OF THE I NVENTI ON The invention relates To the protern
gromh differentiation factor 8, and to antigenic

et | e I AORBS PP ERENEE FOTREIRIETPAD gg!g&gtéms&
L oot RGBS N0t 0ok PO aLe. (e St LE A under 35
U @U%WH%%%VIS@JJ @ES!’Edt%ﬁ' 1953, f%‘ﬂa@ NS GD%:f?hﬁ’f ®iRldDecember

that is classif the transform ng grow
31,2008 ihebCQﬂtﬂEGlS Obef)ICleﬁ%hﬁmﬁM incoxpenateal byyrefetemce in their
erﬁfré’ﬁ& ns of the TG~ b superfamly are initially
expreéssed as precursor (a/k/a prohornone) that
undergoes proteolytic cleavage at a cluster of basic
resi dues about 110-140 am no_acids fromthe precursor
protein C-termnus. INVEENTERNi ve, or

T ST, AR bk P BB ana

anigehiei pe;iﬁdbefragmehtsrcﬁ@rowm dlﬁemﬁthtldhffé@tb? B! hAd r&lBted
factor 8, hereinafter GDF8, is al so art-known as GDF- 8

'mmunﬂﬂégﬁav@wn% @ngamethass s drqagng [edipakscinrasder tof mopette the
ac(:{?@r ﬁ@ﬁé?’éﬁﬁé‘ﬁoﬁpfac ") have been cloned froma
e range o organi sns. These include the human and
muri ne precursor GDF8 [Nestor et al., 1998, Proc.
Natl. Acad. Sci. 3, US Patent
5,827,733, the ce F

i 4 N
i ”C@@R&ﬁﬂ%rgﬂtlétgfnel’ﬁﬁﬂﬁ gﬂ [Sr%?ém tﬁzg'lllé rcféésffféd with tﬁ@ﬁansformlng

al so Deen reporte I mrunor eact Vi
grcntslhefacmwfﬁe(“TGHftﬂﬁmmpeﬁehélyalGénérally% tha pb@tteihsi ofgelr @PIB

fibers. Antibodies and assays for detecting
supfiamily erelii Ispresses as pieaursor (phve proh@mone) that undergoes
prcgteglgfgc a%%%gagb d?%sc(:)livlméa‘t%tr' gg B?Qg‘?é‘sﬁﬁ@é’ Bbﬁgtni {@-ﬁ 4@:¥ﬁmo acids from the
pregmsmﬁpratein @ tarhinuesih eath skee eﬂhé| adWéCblemaﬂﬁre TGF -B species is

onf | GDF8 knock-out mce (I\/t:Pherron et al/
be @‘@A to ultide-finkesbdimaraf the cleaved asacunshe peraineC-terminal

redi§ S preV| ous attenpts, particularly in the field of
ni mal husbandry, to nodul ate GDF8 activity in aninmals

by Qeowﬂadlfﬁeeermatlowfahot Behgeiaftdr GDRB; isedsth étftl-l&ﬂ)wn as GDF-8
:itct Iﬁ%’sé in or deJ t o enhance the ar owth, and/o or
or FB’P&H pRes,aacoding thepresyssar i AR Kaereinattar "precursor
GOPE*TRbGe bEeR- cld:’ﬁéoeﬁéml\éjwmﬁa %‘-@ ?f?orgﬁﬁgrﬂsb e?hé?%e inglude the human

precur sor gene pronot er anassay,
an@mgmpracbmort@@F&iNaytobet akethad) RrdenNaflyAeéad. Sci. 95:14938-43;

U 5 R RENE 3Tt 6 cBntenie of B IcHrarR fiargby Inggrearated by
ref%ifg;:n%étm ‘ﬂiel@‘fﬁre‘ﬂ@s][a IERLS af¥b Gsffé?f t%?d%% fhaeGEsg l%txncaraeactlwty is

prodomain th conpet es 8 receptor
detesiable in bwaantskeletaltrouatia urs both typeurr an@BfR Piipersar Antibodies and

asyF oL BeEn T s B pERditert 2onpid) St Pafsms Rougieos os.
theﬁﬁa@%hﬁﬁsbéwrép%ﬁédttﬁgt GDW‘Mﬁg aGh égi%'d wn- regulatlng or

applications in the fields of ani
inhiiting the graphn aadtdezyﬁg:p(rmntmrskatermnnusclemscomame)d by GDF8

o STRBM A L0 887 BT AR Bt B s, v

For instance, U S. Patent No. 6,369,201 [the contents
of which are hereby incorporated by reference in their
entireties], describes peptides, i.e., fragments of
GDF8 protein and a vaCC|ne for eI|C|t|ng antl-GDF8
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controls, in rodents imunized with several of the
reported GDF8 peptide fragnments. O her physi ol ogi cal

wo od0emed20¢ CGDF8 have al so been descri bed. For BPXEDF1084/043125
U S. Patent No. 6,368,597, tthe contents of which are

w5 SRR 1 R 6 L 48 BUGEARRY: t ot

GDbPB8 ddtiory imgnimepe bylsedetdcbaﬁ@@qs it thelyoahdrtiowatreglulzging GDF8
an anti-CGDF8 anti body or anti - GDF8 vaccine to a

aqhiyity merdesie fghance tft%amwthoand/nev@awﬁemle mMR&$ of various food
arli ns a longstanding need in the art for inproved

antigens and i nmunogens for eliciting an anti- GDF8

I MM exesmslese,S.aRatent Noa6 39@r31m@é§0rmfés(335ﬂecursor GDF8 gene

ant i bodi es capabl e _of highly specific binding
promwten and ABASEAY. aﬁﬁyw the @rromssal that thenassayhey Uﬁ@ﬁ t%@entlfy a

t e

hESREAHFfiRr SRR PHRb, U iR AURING b BRI USscribes a mathod of
inkibliigRMe @fect-bf GOVIENG @Yteﬂhly qureaeting tlhevcmnwm as@DFSsprodomain

t hese and othe ortcam ngs in the ar rqQv
thaipampeissifaea CﬁDég geceriehd %a'ereppaamtt e&%t%m%fap theture GDF8
mégi t@“be@.S?:Pa{é%@tgl?\l?P@@@ﬁ'gﬁ% ri%@@%% h%ﬁ%?%lﬁélhhﬁ'ag% possible

e fo n one enbo e i nvention
antaeigpt GOES. ei‘dcmqaobthledemnethads ihaslresidied mrampmtleal applications

in Yo g JsaihetushantBlr SR chplrat Gt AR UGRoG Veterinary).
COFHthekhale E@o@ﬁerﬁ’ﬁt@ﬁ%@i’hpﬂoy bhﬁbbd‘y QHB '\)é@ciﬁ@"_tﬁchnology for

peptide conprises from about resid to about
dqv@‘sreﬂuletlegs@;DEr&fmqmoef é?qug,taomcdmss é?éatemdeOa@;aﬁe 201 [the contents

of Wi PSPy dBtetA Bt Eraace FheliiiPig i trbes peptices,
i.e0ffrayprhentelof GIUFBPréteRt Wneicd vaddige forhaicRingranti-GDFB shlitodies. That

peptide, | abeled as DJ5 hereinbelow, is illustrated as

pat@ntl alo renaitasoam usspepitedidagtas ¢fl growth peweighi gainirelegve to

ool R PO PESELb AL B AR RO SPERE rgmerss

328 (HhA8r 389518@ ic3B 20|83 FordEBF8Haves3 Béed H2sddBed4Bor example,
341 342 343 344 345 346 VHQANPRGSAGPCCT

U.B. PatentiND.\;3684087 dithe Apatemofpwblcwedaeyelsemcm Rprejed by

relgér ngré% rﬁr‘etméﬁ éa}ntt‘i ?;tgérsirl?ég L tubéésty? %E@%@p{i%imnctlon is useful for

treauggd'n@lel ly diabetes] @sg.c by ss:drmm’stefrmggmgn:m‘a-(}mi& antbodly gr anti-GDF8
su stltutlo m of exanple, these can be
vaceipg tg fhat @@H'“&tthrf‘e‘%'ld'tf%\/e am no acid positions

Wi t N&éﬁﬁ%lé&%pfﬁé@ refairts é’ﬂfﬁds@éﬂcﬁﬁ Q6 WRDArt FO PR Soved

i's at least ohe conservative “am no actd subst tutio
armggns ahdtimeamagesisdaeslidiyy ao aB44650F 8 BDARAUNG resqmose,eas well as for

dj the GDF8 | d '
imBrvies GO aiiboctea antte of FigbraetioBiRanae BhlBo
aci @H@&téﬂbﬁ%‘f aytrBidte hES hBRS M sABuld! bt édns@r”u@'dhé?i an admission

enmbodi nent there’are two conservative am no acid
thatugauchi nefareoes ishavaileble ae SPdoreArt3thednsia6t appl@Eatdn. | n

yet anot her enbodi ment, there are three conservative

am no acid substitutions between residues 327 to 346

of GDF8. In still gumMmaRYeOporHraN/ENTIEN are four
conservative am no acid substitutrons between residues

327 Tthe @gsentingprion spleesthasejand atheashadcarings isshe @t by

{ ' are at_on 1 r Sit} I

3R GPEPPSRAER (3 echpefie BBpERRES GBFRo" & Rigfes ortess)
cobiRisiy & ePebific teatranzing e?ﬂbﬁe\fé\‘rG@‘FTBOHS of the

i nt erspeci es alignnent o 2. These are at

resi dues 328, 329, 331, 333 and 335, and conbi nati ons

t hereof, wherein, (a) amno acid residue 328 is Hi s,

Leu or Asn; (b) amno acid residue 329 is G n or Lys;

(c) amno acid residue 331 is Asn or Ser; (d) am no

acid residue 333 is Arg or Lys; and/or
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(e) amno acid residue 335 is Ser, Pro or

Thr. Preferably, such nodified GDF8 peptides conprise a
W@ p@si6d2e4 neutral i zati on epitope for an anti - GBEBUS2004/043125

anti body and therefore retadn the property of

e’ o oiPBmpoRlr R b8 iiVbtoh. GORERANAGY ARG pEES shat include,
forikanfgiE, GarPieblatéd Pé‘)tlcwthai ebHiprisas e @bbuf r@ﬂue 312 to about
herei nbel ow. In s further_enbodi nen

resituend® baf nalusalehemani preawiser @RS ($EQ.1D NO 1) Preferably, the

ShYRBERS bl PP A Y B BTG e 50, more

praférably &smprisdgflemaatss résidue32t e abautiredidye 846 andi mGst
human recursor GDF8 gene, from about nucleotide 111

PrEleTaB KOS R PREabOLE TodjdUe Re7 teabophrasidiie 346 |06ﬁatural human

orE R SRR A Rgar Selide hecl o5, D8 heggipbelow. s

illustedtet] zs DINOWS SR Tt singtaland tiipld detter dogieg alomowith redidue
sequence fl anki gg t he actual_ codi na rel%i@g{]. The .
npPegRs based Op|tae Papprael GLE & HREWHE ¥Ps1.dor FeayRitierce.
to nucl eotides 979- 1038 of the actual coding region
of the GDF8 prohornone. Replicable cloning vectors,
and prokaryotic or eukddJ®(SEQHDNOcE&)I s conpri si ng
32he2811329 530 I¢ i 3B2n8A3e83A 635 2BE 33T I38[B3OVE4ded41 ahD13g3 344 345 346
Vi th et HodsNof PprBduG n@ a ACDRB geptCdeCt hat iPhclTudeK M S
Véalh éliss tGhp Al fAsnciRibt Angi Bty She A Gly dib | Gys) CyseXir €ssiThg Lys Met Ser
t he encoded peptlde and recovering the peptide. The

artisan al,so,.a i at.e t el ntive CDE8 .

et Prfiner R BRR! SER ventiin, i arF ERsbide filinally includes
ccﬂfstenkdiﬂ\é’%lﬁd]é"é‘nﬁiﬁb aTHDSSStitGtFRL NSiFhply By YRy &f ék&rﬁﬂ%r these can be

enbodi nent of the invention, a vacci ne corrp05| tio
fromanectbroughsaideastdiveraming acid @OEgiope pyithde tf(e)pepnm olm a particular
ot.ei n.ther eof SO_provi .. cbhat o

eIty 876 B ideds i e Rh A it act Bihstipiiep. o.g. between
redidues 32Tder RO REBFBS |ﬁfan@trr@@m@&jlﬁfenmrtﬁb@ms@%%de includes

vacci ne conposition. Methods of eliciting an anti -
canseiveliveaipipaasid aukglitelionseat ncowse | ﬂsam@veamlm ec@rmﬁjﬂons within

thk BBy T AT fing eBtETRATRLN AR Fad e prino acid

substidione Metwéers esHGue82Tred BAE of SOFRVirfpst drigther embodlment
selecting an anti-GDF8 anti body or antibody fragnmen

thereoaieatitbeR) cangarvative aming agidsu émua@n@bemarbtﬁgrdues 327 to 346 of

LRI arb R AnEAD RS 98 D i St 26
substitufiehe dietwegermnésithosty 327 1@ 846 WQDFF&agnent t Eat
et anot her

seletlvehég.lfndstota gg ,In_é o

aspdteferahly. fieawino adgdreid sliiutieds arerat Ag opMmore positions,

reffRV816 Hdhuthl, Mntdf Bied éaf'érzFegsE@: NG 1) thik SREMEHEY by the
enboment 'the ne conprlssadmn st ring

anaimoi atmaﬂyanatlamt mﬂibdyntbrsq:@uﬂst alignnbdret affHigeed. Thesaare at residues

3o Sa et it nd 33 An BRmbInaise dharChORNEI b dy i nds
Spe 'a? laﬁﬁt'lé ¥cidrebidfersy |'sqﬁﬁs Péu BY AHTTUNI i ng the

ani a vacci ne conposition as described herein.
The (bharmmo asldpeefdeiea?(ﬁ%nsaﬁlmmrtwsr ate, and nore

prefe abl. vi.an or fd Preferably, the
$ 'Y%aﬁlgaﬁﬁ Epgﬁédsgﬁﬁ é?e g., one used in

anl n(a? afiisd abdIésidae %3 18 Algtdrwsyana/o@onpam on

ani mal ) but can optional human in need of such

G)Fde&iamhmeggldaes@ue 3ﬁ&lS|SﬂreF?r¢ onThr.so contenpl at es
fusion proteins incorporating the inventive GDF8

pepti des. The fusion proteins can include domai ns that
are signal peptides, for enhanced secretion or cell
surface expression of the GDF8 fusion protein and/or
to permit purification with a selective binding
system Further the fusi on prote| ns are conten‘pl at ed

o o o o P N o o
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NO 1. In a related enbodi nent of this type, the fusion
protein conprises an antigeni c subfragnment of that

waDRgopept i de, e.g., a CDF8 peptide conpri si NgPEUSI004/43125

consecut ive amno acid resi#ues fromDJ5 (SEQ ID

11 uBe e IR e GiaEe PRBUCE oo msh et ngpiraization

epifhedar &nagiti-GO A tiddy arft thefgfbrs ﬁetéiﬁFt&)a rbbélfty b#specifically
from resi dues 266 - 375 of the precurs

bigdingciocan api-GRR8 antllpw%wweéh@ ﬁatlwag mmmb 18 am@/or an IgG

o oo G H pRETRT Arthlr AT e fikihiclow.

pr echrstitira @E&r@n@bcﬁhﬁu@nbbf ﬂwbanvaﬂidrﬁ@ualbﬂﬂ: atidmablecules, i.e.,
ani mal species. The am no acid, resjdue positions of
paynucleetidrm ensodingdhe abeve srentipnes R Shentidesare appgded.

Th
r e?eﬁérigg%gr @§ E\?E@ ﬁ&glﬂ%?é&leé ﬁ@lﬁ?@é’ gr%{cﬁgﬂ ®¥ the naturally
OqDUOLieg huamnmcars‘ooemh&geae,emmbﬁm nalbleg:udé 1naattochhz)ut

n{deetide N Dabihs (hnabRnkrerosaion NLPOS3d Hean GO gene; SEQ
IR 2 i SO ghEbad pe A DU e e i b NG hat the

N4 P06269 srefcand Inchudes 4 hoge amtivbd 84 SeEBid ﬂ}arl‘m]g fie actual coding

re(g:f%r aﬂ?% %&%\&ﬁ%%ﬁéﬁl ! %%EEQ@ Hflﬁ) slﬁqqgglto nucleotides 979-

/ Danio rerio
1({3;8&;?2%:33%%%%&%6%?&@% 1?8(%%fg H@qu%‘? cabal | us

( horEeplchABiebmmqmlBDanmperrym busukgrlybtic host cells comprising

th%gﬂc en};.dAA %%g%%%sg%c} gr%'\%e gorﬁ% %q%lghg%f producing a
GOPeRuptiddtha0indkle(thEStdds é‘foculﬁ)rldq_tr@%b‘ét%bﬂ ), expressing the
(catfish) AAK84666 (SEQ I'D NO epus capensi s

endeded)heatidzaand (sruering Iﬂ@ pznsldmaaeearﬂmwmlao iappreciate that the

QR DRARHEES ykalia b rexdiySrontest B By et i nown

chieithles ypdisstio s pa0 7 (SEQ ID N0 27) Mus nruscul us
(house mnuse&AACSBl 67 (SES@!D NO. 28) O nykiss

(t r dotypt aduitherrembodintent of lrn@mm@vawag composition that

oo TR PR AR e GiaBh i, SRR QR RN, o provided. e,

thét pricfekaBRAABILdESORe!dP rNQe EBhvaists andssthar aftsthmaamy elements of a
CACl 9541 im Q I D NO Spans aurat a
epiida T PAREHNPESY ¥a @EQCPDHQ@"'O@4)M§U®d§&f@I“§'t'nQ an anti-GDF8

LB PN T TR 5 n i
anhdMENT It vAccine donglositionh argaksgnbvidedent i on

neutlh 2NOHATTBHNERS TBRRMST, & SEEASTUIG MEthah s Pivils faaeelecting an
arﬁiE@D‘F%réHﬂb@ﬁ dcr%fntl%af ?rag e{;ft”fr%n? BRfdg & pﬁf?él’it}/ ?P%ﬁtlbodles or

ant 1 bodi es hese epi SO serve to
antibadyrfnagmentts t doen B8y pootaetmg tinea peptice wsibfane droa plurality of

ar@béﬁi@t&o@%ﬂ%@oayg{%ﬁ% S, qﬁgﬁetﬁcﬁng gnygédyégrs gp{l}?ody fragment that
sefiRitioslyl KidOto & Septide.

In yet another aspect, the present invention provides a method of down-

regulating GDF8 activity in an animal. In one such embodiment, the method
comprises administering an antibody or antibody fragment to the animal, in an amount

and for a duration effective to down-regulate GDF8 activity in the animal, wherein the
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protein, and in vivo, for downregul ati ng GDF8

activity. These fragnents are generally referred to
whegosioes2as GDF8 peptides or peptide fragnents.PAnEs2004/043125

utility of these GDF8 peptidles includes use as

ath&?ﬂiﬁsﬁ%‘ﬁlﬁog@e %e@ﬁ?@%g&g%rﬁghn% %eraensl F\‘7’veth a vaccine

cd?ﬁécbé?ﬁ&y abidedcriged Reash S The dARhSt léqiré“lefﬁﬂbwfas@é’ﬁebryf@ and more
eci fic binding epi tofpes of GDF8 were identifi

by
pre ablyta mgmynal, agisreorfiah. sRieferaply, hemammet is a;ﬂomesticated animal

(o0 d B8 it FRbb0e of BReBl o SOt RIS but can

optivhafigbera hatapnt needic? sucl IBDRS HbwhrEgulatios.er um was
obtai ned froma goat imunized with a %r‘ecursor GDF8

pr ot ei AhadRYeNdion ajse @@mmolamfuﬁ@@@rp neinspereating the inventive

BRSPS He MO 4 S U, S0P BFL il poptids, for
enhapced secrefion mlkﬁur&cegaddpaesﬁm oﬁthfeoemrmgmnqm&am @and/or to
descrlgtlon is.in no way, jntended to be so limting.

perpiPuriigatian gmt@ %segegfnée Rinding $ysieme rﬁ;{;ﬁ]qr, the fusion proteins are
co‘ﬁ?emngfa%dqg) lirfk ﬁﬁ’% 5[’%@@%8 ?)%ksﬁi@ssmr 5%9{9@? %S{r[eg p?@l‘;ém in order to

re of suc ypept1 des used
enhappe inmuatogienicity of ise GDF8 peptidendemiain: N & pattiotildaresmbodiment, a

fuaep@éw@ub@f’nhﬁeoqrr”e%ébﬁavt Ringardotises & GOER Beptids Sondisting of 50 or
fewBPhATINY asad r@@i@iﬁ%ltﬁ&t&w rised é}ﬂ?n@)oadc?g 'ré’s g&éé égﬁ‘tc iege of SEQ ID

contain between 40 and 60 A no BCI U T esT dues.
NQHsdnta)rej:@tedr&rebedlmmhﬁtls typies thenfusidn proteis cuwhprises an antigenic

mted,t ticul,ar confjigurati n, roce
sublrhirnt Rl PEE beBtdd q. So B HERHerla RRRTSInG about 10
coﬁ@ééwt%ré}hin%f%ld Péél6€§§fr§ﬁ19[9§5 (QEéz ITRNES: 8?' S may vary
somewhat. It is also to be understood tha
term nol ogy enployed herein is used for the pur pose of
descri bi ng paré P _y I| ot
intended to b

pr eFedlirei NMEstrates ovierlbp Fmglpept'aee ol thrélygh D@7amﬁe<t§9|=8 active
cl ai ms and equival ents t hereof used herein,

regippij.e.; wtyr@e@ﬂF@é thetisfser residues RaAgSHIS of tnetmeewréor GDF8
seﬁoeﬂee protein” and denotes a polyner conprising two or
Fe am no acids connected by peptide bonds.

Pr effgure|Yillustrates she elignmeatofsthatiindre DI peptile sIe%fuféhce (SEQID
oly ptldels dlstlngwshedfromtheter pepti d

NGB Rared tadhe ppalogpusi2Paresiduerpgmiidesngs Caméifbtm Rrecursor
GI?P%H@F\S Jf%grngmfe‘a é’dﬁ%ﬁ’eﬂ%‘i‘nrﬁglaé é:ﬁ’%sr ajf’ﬁe’%agﬁlhgtraé FeS|due
positiopslof 81 tblhmngh mmnel Basegi Gmtfm I’hlllmenqbecmrsbr GDFS8. The

am no, aci ds tide a pol ypepti de
Gwangasceewam”ﬁ?ﬁrﬁé%semr@@etzyur erense heraing idepdibithe entire
f anpl e, a.gene or nMRNA
pUBM?ecu ngfegﬁggggﬁﬁwﬁgh§£%%§¥of am no acid residues
on the N—tern1nus of a pol ypeptide (Ae., a signa
sequence) that is cleaved from and therefore, may not
be part of the final protein. A "GDF8 peptide”
according to the present invention is a relatively
short fragnment derived fromthe GDF8 protein. Even
subfragments of such peptides can be ternmed CGDF8
peptides. While not intending to |limt the maximm
size of a GDF8 peptide according to the invention, it
is preferred that the maxi num size of the peptide is
about 50 residues, nore preferably the maxi numsize is
about 40 residues, even nore preferably the maxi num
size is about 30 residues, and still nore preferably
the maxi num si ze i s about 25 residues. Mre generally,
the GDF8 peptide preferablyranges in size from about
10 to about 50 amino acid residues in length, nore
preferably fron1about 15 to about 30 am no aC|d

- I ~ N e N |
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In a particul ar enbodi nent, a GDF8 peptide conprises a
pepti de domain that has a degree of honol ogy ranging

wo e@sed2out 50% to 100% honol ogy to a pepti de PEf/Usm®d4/043125
by residue nunbers 327-346 ¢SEQ ID NO 8) of the

N e afgfes eplidet RV e RERIRISRE NG e e
preferabWaspmﬁnynahos/@mmbmumwons and/ ouSEQ ID NO: 11)

t t t
Lo\ At Gt hsment e L Stk

specific These conser

subst i t uBP® UMY P\é’%éﬁ?’ PR due substituti dSEQ INOa/4)
shown by Canisdaniiaiis coghbABN4343 conpari sons (SEQID, NOed5)
FIG 2) ta @rm@asv@)a@mmmtl on and/ or TG(BE@ISIU‘NO 16)

resi due & HatIHFa' g@op %%m no aci ds @ ﬁ@m‘l—?
chem cal ctronic st
R b gL A ggimg
specific 99'06?”‘{ ﬁ@bﬁﬁ\?@MB@é @DFS pepti des.(

of such Eoguissecabatiis/@oras) BABA6046 substi t uti dBEQ Ilﬁ)clNOdEO)
repl aci ngamiegne(chdkeR) AAKESO0BUE Such as i(SELEBCNDE21)

val i ne, bgis §iu Eécmgeh Rﬁl%;{&%f anot her ; EEQ ID NO: 22)

repl aci nﬁg%g%asg qui val ent ?Fﬁ' N 8)

r
anot her "? I'ni ne for |
gl ut ami c!- RERGIaE(C %‘%Siél d, or gl utam(@EXIBNO: 23)
aspar agi kepusiaapprsis (ham)AANSF&@ GDF8 pept i d¢SEQUOrNON24)
to the i Kaedda fascivtlans @dhRey)rALUGE4@ SpeC] T(SEQ ID NO: 25)

heutral 'mgreb gs RichaRs ufu% Bbd2 GDF8 ant E 4 NO: 26)
speci 1 CYPIare awﬁn%%@ﬁ%@ IgG BING27)
ant i body H%%SP‘EJB%(WS? ROUSSASISSd Blel ow, ARERJP N@a8)
bi nds sp@cinfkisa(ttopttAAKIINFAT ci al | y avai | abl(S8EQdAD NO: 29)

monocl on@lis arés tshdyp)@masbéag Cat. No. I\/AB78%ESE6&D NO: 30)

ggst erms, P& oha%igs@ HW%%?G% er "fo( ﬁ 31)
separ at e%gtﬁ‘gd’é’ |(?E]¥) ;reduce or é??ﬁﬁﬁ °32)
t he pres e (§APPRr eACHEPEt i al s, i.e., (SEQIDNO: 33)
cont am n%;mrgs agynatd ﬁsdabfgamMAIwgﬁﬁt erials fl(SEQvlble 34)
t he mat eSusdcrofa (GigjACEBD35For exanple, a pySEQIBN®I35)

| sol at edgy Q& MpibFARREES{AD| y free of ot hegegNEhNGHNss)

or nucl erc acrds Wt wirchrTt—cam be foundw thirnm—a
cell. Apurified material may contain | ess than about
50% pref er aldHTARED DESCRIBIUON/O% TIHEINVENTION

nost pre | ess t apout . 90% of the cellul ar
ConORTats 1he Giesent MVeRHn iengies GO hdewting bt serve as a
sfééffictﬁé&@]z%@éﬁik%fﬁq abdolgaéﬁémérﬂQGWgo& ntiserum and for other

el ectrophoresi s noassay, conposition”ana
ceiain speaitic ank-<3yF Sadtibodies. r'ﬁhehe@wltbpesvalsorsame tcaptovnde

fragrah s BEPrleB Rt Ot Ehoilig encve Shd specifi
mﬁﬁlﬂﬁi AispBnsé aBhRish SDFBpRItERL Shoth A Vit 29 p"fc?r%’été@tgon of GDF8

8 protein and/ or mat ure GDF8 protein, 30 as
pr@tﬂ@’akﬂm}" iotvi, ifen d¢wgr@ul|atmﬁ@FBeaqnmhyaeThbae fiagments are generally
Met.hods

re R e Tarbl e PHRE roRiiar HapteRdraientdo Tra iy of these GDFe

peptigbsirleddsigseas immupibehs et ditittigesn Bh@DP8 immune response in
chromat ography, ultracentrifugation and other neans.

anpnalse ARG Uéﬁ@sdwgblwaﬂacﬁ@sznt@Qde(;dlag tangets ieSPFBarelated assays.
i et st byt 8a S Coes Yird etk ML oqntacting ant-GDFs

antiserine elithi & bagsrydfitverbBbiRg GBFS&%@%BQW U‘Bte(ﬁmrgﬁ% the degree of
filtration, ion exchange and partition chromatora

bingiag agtivitt befwegndhe septidgs snd tbﬁ eptiserog quﬁuyantlbodles The anti-
extraction and countercurrent distribution. For sone
purposes, it is preferable to produce the pol ypeptide
in a reconbinant systemin which the protein contains
an additional sequence tag that facilitates
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purification reagents. The term "substantially pure”
i ndi cates the highest degree of purity which can be
W@edseseM usi ng conventional purification techP@Tus®04/043125
known in the art and neans & nucl eic acid,
P BB yeRSEUAEn it ek ABAGTLS b plubf DR proven

havirftea sbuctueg lopahnzeﬂeﬁurmdréssmn amd antugernaulty sour ce
or gani sm or recoﬁr&ﬁl nant DNA expressjon syst

Subdp AREeTp rpare Wy @aprqyéatsstaamawnx%%rﬂae frllovdag definitions

aré:ﬁq?@frj% : t}-}‘lglt I%‘Zstlr?d;ggret‘tér@% ))Iem)r (@E%e%eer g{ﬁscng ion is in no way

mtbadeti tebeuwo ifhitingnd hus sfor @xefrpiarkeferance &aatcoaiqmmtlcﬁﬁ%mpnsmg
purity. Pur| %eva}uatlon may be nmade on a mass or

"a polypentids! inc o8 615/ RlET teng eF mare otsych PeiPeptidgs.
ITD| || i i (R] .
ol 5544158 hirc 1 REH-BpBRIRAE IS Bl SRR goati with the torm
"alpdi" and sagmﬁuessghat hetalwe BNWitliadqwentyesercéhtofttherisdiaated value je., a
al.so coptenplated to e ass nucl,ei ¢ ,aci d nol ecul es
peptide oPRkg "Fosme Rl A SRS Zesdin Fag SoplamRRtWeen 40
anﬁrﬁb %oAacMerEEl@Desor ‘replication vector” is a

epl 1 con, such a plasm d, phage, or cosmd, to
vx,hl dtis aten toebe Dnmemtbﬂmat thig invendiphas hetllimited to the particular

co'pﬁct?rr Ségﬁgcégﬁﬁéﬁ%oa%bﬁnqqgrﬂ%éf %&eerdéﬁ ) Cgélsggh configurations,
pré&disi steps, At miafstidisl ffaytviry isBAREWHHL A ‘i’éjal@,b té‘bbé\ﬁﬂﬁ’#stood that the
DNA segnment of interest. Vectors that can be used

terminelogy \eenplpyed hﬁfﬂlrmafeuaaﬁctfomﬁh@pummwfdiescubms;wlcular

n@gan%lirgp gso{)}ﬂg%ngaghggﬁéﬁgﬁe@% @&ﬁ%rngm 2 et3ﬁ§yt,>e of the present

invientiba vl @@umtedmmywqhg@p@éﬁd@a ctam.sm@te ﬂélémsdﬁereof
are the npst commonly used form of vector, but al

ot hé¥s ysadhkerein, Ve tasms "pplypaptida’Jie ugad @@farq}mngﬁably with the term

"pFoVé]ﬁ %ﬁ@ d?ggte\g;eéﬁﬁlgﬁteﬁ ﬁ%h@%ﬁ?iﬁm&gp ﬁ%&é\%@ﬂ@@%gs &rihected by

pe@hw bogdyePrefesably) uradsy @th@mshfa;mu he‘t@ﬁﬁthﬁ%rm polypeptlde is
pl ements, El sevier, Y and Rodriguez et al
d'%'@eglsjﬂed\tm thestery, @ﬁm@f & ewep@aad herenohy sige\Rahair length,
r
Wh%ﬂ%g}{h%éﬁt'b? %%gﬁ%oaﬁxg{eﬁ@%{ﬁa @Ztﬁ%&ﬁé&%er amino acids, and a
potyppptlde bs})roteinoreéemeoipolynn@' e cympeis mgb e tdanvdtssut fifty amino

er of b h t he d the vector conprise,
ac'éérréve YRy 22ePTas PHA pg%tlg fm@}ﬁlaoci&mam apunQ|gRid, residues

i AR 5 58k Oy TN o il Soghiuiin maece

ma‘y\mdmim SgQUEBTCEL doammorau‘sd remdumoarhmi@hutelrmw of a polypeptide
ava hi eve th

(1.6 R ST 5o fo e 74t elrdve T Sid kudlere ey RPL RE T of the
fin@Nprorn. opr| ate DNA pol ynerase. Alternatively, desired

sites roduced, e.g., by ligating nucleotide
seq&e“ﬁiﬂ%B pepﬁd@r@cOan to Itim peasenhinvestion i a melatigelyehort
' d
oG, BBEEF R e BPFRTHIPE EeR SRBERBMERT b Slctgentides can be
terfd GDFB pﬁ@f)t@i@@e'v&hiﬁednbﬂhfémfh ftﬁl.rﬁ&@h@hém%m ?(lze of a GDF8

pol ynerase chain reaction (P . .g.,
peafﬁde acRardingetoABe imentionoi &y prefersed thathtbe maximem size of the peptide

o 36y EA 8 S50 8 R B B0 Fbiwos,ever

move prefesabily etk haxirhum dixey RNabEU 3 @sidiisC ahdl %till more preferably the
sel freplicating DNA or RNA constructs conpri sing

MaxieyE ¢ize s akoWRBu@sidyesndere generaliydhe F@;Beetlde preferably
peptide(s), usually operably |inked to suitable
genetic control elenents that are capable of
regul ati ng expression of the nucleic acids in
conpati bl e host cells. Genetic control elenents may
|nclude a prokaryotlc pronDter systen1or a eukaryotlc

e
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Expressi on of nucleic acids encoding inventive GDF8
peptide(s) can be carried out by conventional nethods
W(i) poosiobdres prokaryoti c or eukaryotic cells. A BIXEUS2004/043125
"codi ng sequence" or a seq&ence encodi ng" a

raiG6 S ieBfrh Gk o REPAY G B GsFRRRTR S, e

preférablydromrabduwswbebopt a(Oeohmoderd teseiussnandlin pfartncular is about
nts . The boundari es of

ppropriate regul atory el
2%@11%3@164@@@@@% lengdh.o AR ifeBepides hahare spalar dﬂbffa@nents of

t
otfer HIR QR AR orank KSR RPIBRC RrBeiihig = KlIFFs peptide
cdmmsnegi about PO cbasgmttlve mqoemdasesmmwfrbmﬂh% (SEQ ID NO:8),
aryoti c mRNA, nom ¢ DNA uences, fr u ot| C
PIEABrghY) RPN G PHBRGIIC R Bl s SHERIOPE) BRI the 151ger GDF8
pepfidgences. A transcription term nati on sequence wl |

sually be | ocated 31to the codi ng sequence. As used
her dnra pmwlar mmbddlmenh a6 biFéi peptidleccomprisesna peptide domain that

h%:%ﬁéaf?ge' B ﬁaghéfandﬁsncggg"gis 1% Somdinanios peptide

d*@%??@%%?ﬁ%“ﬂﬁé?f%%%%s S22 ) RN Bty b ocsuring

pregwrsat pbGORA (BQUDANQ: ppplhelwabiatichs in fmmol@gytnoaed above are

orBfs st oRse R ARka ShpRhiShe At yEBADIS thet Kt the inygntive

anfigBhR{ Sthutt@re BEPls shuciffeally ?édb@nluzbd Wcéﬁé’ihaéde%i’r"caé’rﬁ{ G‘DFB
purification and/or antigenicity o CGDF8 pepti de of

antibedigse skhase; mﬁwemsubzs%mwapr@er@ regidue, subﬁltutlons that are

stERIFR Y e SbebBE HoruB3k PR [0, Stk TPt 2310 Bresgrve cDF8

fufdifch aed/gpespiresent residoesiudstitionsbetiveembmiro Beidsidfanalogous
of the GDF8 is functional, i.e., retains its
chemicaldRici PRYsicaban® slachippicswfiriviee thusipresendng apd/asoptimizing

RGBSR 8 5 M 308 e BECERHAfs of su

coasemuee@maomdj supstitutionasincladporeplauing@bne hydrogHdbic residue
protein joined in-frame to the GDF8 codi ng sequence,

Sush@Sdadeea@@déa'mee||%um@er gethiopipe far apater o replacing one PO'ar

| F
o882 58u B n e hoflr 25, Yk BAN ke, outamic
admbrraspafﬂb%:ldemmyntamme rfnraasqmagrhec enbodi nent, the

f
f uel8palii, he PRSP SRR adsordnap 51 inveaiipg wil also include a
spﬁéﬁb'%ﬁaﬂiaﬁ&?eﬁ[cﬁﬁﬁﬁ? ahréfﬁlt’GD‘F'B aﬂtfb’o@i‘}?ﬁe.t, %ﬁ&»ﬂ}lﬁ%ﬁ@for antigenic

an affinity columm 'that 1s specific for
doamain dnattwil) spesiidallyobinddo d&nE-8 G pntid@DF3HgGmaolydloral antibody

desfubed B he Franties baphu e inaihes SaGreaRr0 adrimercially
av@ﬂ'ébﬂé?aﬁﬁm@n@cfb'n@ﬁélﬁt%o@' 0 I%A%U)Cd)aﬁ?\ld‘ 3dAB?88 R&U‘S&ﬁ@ms Inc.,

to above.|n one such enbodi ment, a chineric
Mipapepdis, MM).be prepared, e.g., a

O R e ST b Bed] ot 8 s

sepatatediuptieAtosditiogy gt redicomsithipats tHeOpSre%éﬁé@&ﬁuﬁfélated
In.any cell, or alternatively in a cell-free system

matgFialsy hempIcentaminapisn inslugling aative matedalp fgam sdichhthe material is

t
obf’eﬂbéd’ FBP Egé{nl ar thrH‘" qMBcf; |§6I?gesd ﬁ%t@igﬂgpg%‘g?anﬂ]?f%sﬁf other
praatetrrs or. mIdIl@cfad:ﬁisO\mtlm whiict it canbefound within farcym tAeurified material
eCIflC matri x with approprlate buffers
Y GO TP Ao bGP RIEDI (657 hamabo ek atgeand most
usual Il y engi neered between the GDF8 peptide and the
fusion partner (e.g., GST, MBP, FLAGr)) as
exerrpl ified below, or poly-H s as described above. A
"het erol ogous nucl eoti de sequence” as used herein is a
nucl eot| de sequence that |s added to a nucl eot| de

o Y " oy g g,
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sequence can encode a protein or peptide that
functions as a neans of detecting the protein or
wpeptideoencoded by the nucl eoti de sequence of PE€TIES2004/043125
present invention after the9reconbinant nucleic acid
§ o I
pr!ﬁlzetrgﬁrﬂ I%ﬁﬁ%nﬂ%ﬁ?@ﬁd /}ae&ggé Egﬂ%lgpggﬁfp?ﬁgﬁ Ivgﬁh which it was originally
asseaiatedf Pdetyecdn b eaarnmbécbby cHeoragigigeastey, ofel élwtrophoreSIS

rHpresent i nvention. A het ous nucl eotj de sequence
ImMmYNQassay; CAMAssItieR @A S&glpz g3l gsh@y @chgther methods known in the

arlf iGEFgrh %tf“ﬂgtg‘?“% g%f)gét? %H'lé‘élg %6 (?P&%S%e&ﬂfd%@&c%rr&m@qg thd'fvention is

IS a Cce tal ns
oneaguifficienthy sepanadechfrom othed matqamaﬂs,smnmdlrtgwpmoum@l% protein

r@Z&é%ﬁ.ﬁg%ﬂFg%ﬁq%ﬁjn %Qsae R rc%;% pg,ehgéng@y immune response that

is SPEEROBIThENDPE®R Pﬁggh exogenous DNA has been
i ntroduced inside the cell nenbrane. Exogenous DNA nay

or Mhdsthads ferpunficatjontase weddoamivwminl thelarh kEd) exarnple, nucleic acids

LSS TR i o or o

Pro®mindandpolypabliéds, ais well apipephaés, E&a@ﬂlﬁ’é‘Furlﬁ %l%n@us methods
pl asm d, th respect to eukaryotic cel

lnctwngfwrth% ltf@lltathns. paeféarahve/\msmgetl eleciophoresis, lsbﬂehfals focusing,

haPe Ik &: Bel el AR 3REfids bR pettor

chrcﬁnbtogaapmn pré'ct‘ipﬁat&ina@md Bélﬁn?%u@@h’fmﬁélfo@?%)bléxfrb@tlon and

ility of the eukaryotlc ce to establish cell |ines

COHPte&%H%@ digiApHtiaRdrer sempdapuPesesed isPrefgmiede preduas the
pofPERAUGIT LB BIRAF BRHSHTIVY R AL YRER SAibeB P Ridonal

nega posiirve organis

sequenc taguthbt faciitatids ghueificatior syoh es, butlhcblld&nméd thld ﬁél?lﬁiistldme
tissue culture cell lines from ani mal cell S, bot h of

SeaernarPmasPanenes Hiak Sp@cr@cally hisde to aplansibodydsusihrasFLAG® and

oS BON e85 o BB e R i ot co oy

chrgmistoyrphgton Qﬁ appedpzte tolid-pRaye tdtfier ﬁ'ltbrrﬁt%l)ﬁ%ntlﬁédles or
used herein, E. coli and its vectors will be used

bindingfragmenis &h@reqfcmmi@ceq @oaiist the pelypeptideisan berused as
ote A representatlve vector for
pufticifionEa48AKY! 2

is pBR322 or many of its derivatives.

VecThe stem'ﬂnéa;ullsaantiwlyme" indicatgy theshiGh¥St, deijréé of pNyBvhich can
i nclude,. but are not limted to, those

be Bhiey ﬁ iUsing E@V%'OB?W@@’“% trshniquassknown in theoars ead means a

BRSSPSR pEp B! oo B 8 e O
corptaannqtpwwems&mlﬁcmm.ﬁam othler bld16gxpglsamr%d\fﬁmh @nsSoriginal
pp- der j ved

souiPR ciemm S1 RcRpiina EINA R isshi ete@asSybsjentalpuity may be
aséél HrWaﬁﬁaMh%%o%r arfd ®ili t?@cgﬁgggé%%@ja_g?éﬁod%k preferably

88, ‘Buttersworth, Boston eas
at |ﬂ@8ﬂ atggﬂtﬂogh,enommqur@bi}catleasmbmmI9l59’5 endehost meferably at least

oS8 LS B TR Ao i L
antAbpdlk/ﬁaclébﬁéi@f off & BQTEETE Bchf moltRsfe! qg% MR > ppmprising

Al t hou her eukaryotic tissue ture ce
nU¢'¢@¢@Qﬁ '@ﬁ'&ldﬁ@ @yéw notrignitedi tog RN ezRNAagehawia DBIA and even

Sy DN A U B T R 4 RoriSG v P all o Gmeans nuclei

acid ehdleciies ¢hdtdaeltte %n&‘bﬁh@@rtﬂ(r@@#ﬂb‘éé% af&REe F DA and RNA.

useful cell lines include HeLa cells, Chinése hanst
ovary (CHO cell lines, baby rat kidney (BRK) cel
lines, insect cell Iines, bird cell lines, and nonkey
(COS) cell lines. Expression vectors for such cel

| ines usually include, for exanple, an origin of
replication, a pronoter, a translation initiation
site RNA spllce sites (|f genon1c DNA |s used) a

e oy
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pCD [ Ckayama et ai, Mol. Cell Biol. 5:1136 (1985)],
pMCI neo Poly-A [Thomas et al., Cell 51:503 (1987)],

W@ LRIB30662pREPd, pSVSPORT and derivatives ther eoPCT/HSZH04/043125

bacul ovirus vectors_, such a8 pAC 373 or pAC 610.
o R ABRUOL SR S AGRAS0R A% B g pnece. o

dshed bm'@ﬁtﬁmﬁqamhesetg@s@mmﬁ b Qttashed O nddrbéitied t
Cet ai, Nature, 198:1056 (1977 2W?he trﬁqptophadrﬁtr p) S0 s o

bringoatnud the yenlisatipmeé thieattagh segmem@. mtgragalaegncludesarephcon

thAcARRAes 12 Moorpérafed B 8Ruries BYA BRI iEifiestc ¢ ac

pr onpdorsltRat &9 beisediin thiBli®ntidatihcluds aticrobdl piédmids, viruses,

292:128 (1983)]. Nunerous expression vectors

baﬁﬁftwhagnglr%e@mta;biﬁﬂm fragmestie asd @tl@ewamles thatireaw facilitate

in@gFegfTRGR el BRS R fe oIS the et BlpsifigR e the most

commeRlyUseaeddrmiof veettir] But sldother fismisofReciors Whibiesérve an
usual function. Thus, control elenents operably |inked

ew%e@éund@%mm el kapwa in éh;q af@re syitable for use
he‘?%rﬂr e N of’o[r%lag L q\’f‘lﬁﬁﬂ@%&om—rﬁ %gﬂk Manual, 1985 and

eiment can us W th t e CcO
Supplpraants, Etseviand. ¥s ahlj&?/odrlgmerzremra/t(edslr)r Vectoréreﬁ\ Survey of

on th of or e i ntervenin
MEIRBIER L STin Vtors i Lhd o Mae s ol ion ERkicr oS, Hpdga MA.
bet t ;
! 1569001 O S SIS VSRR 148 oo sy

act:hmphshbdwwhea dbe tereiniTdfebath dies DN aad e vactondemprise compatible
hat

redlfeli S5 G M RaN00t DR Bonfub MAke REFeessRBLq iogify Age termini of
thé‘m Eﬁfi/%‘r Neclo? ®ylgRtiry badrasidg Iefséffa?fo%dtQNﬂrbverh?n%s generated

i mrunogl obul I n and/or fragnments thereof. A natura
bygestictiomgndonuciegse bldawagecbmsrczdwadﬂumﬂmdﬂ omio achieve the same

re it R Ffe 0¥ e S aleS St tinn e BITE i a1 ghiveo itk DRt blimerase.
Alﬂéﬁﬁ&tﬂrel;l @6’@@'@@1 sAéP Ay B@Wuc@@' by, rﬁpﬁ’gétﬁ’r@ fifledBte sequences

constant regi on genes, T as"the nyri ad

(linkensireige dne rm"vlarSlmh @Ireé@may ermprise gpecific pligenudeotide

seffibAR3SF o RHELPE) HB il IS ROl RSB0 e
geheratex tirpligh tHr'e/usE@bthélpdlyﬁ(e@@sé Ehaﬁﬁéaaﬁﬁ’f GRCR See, e.g., Saiki et
si_ngl e-chal n bi ndi ng Rrote ns, .0., Huston et ai,

al. pSeiencRA30:48X - §88%c The gleavad, ve@@r aswmed@dé fragsents may also be
mdtifedif ol rgé" by ﬁSFn%@B %Atztarlr 3-426 (1988), hereby

I ncorpor a erence in its entireties),

as %cbnaﬁr_réntfexpcessmsmk/ed:mm ugedaimt ﬁhimdverstrdmaga typically self-

Llanzav ia Eur . nol. 17, 105 (1987)).

replisghin m%ﬁ?‘% cPpsiuEs camprrsmarmreﬁlewc'cﬁeﬁneﬁﬁlng one of the

i GO BEgH A0 LSS s B ERAGS: oo

ele(ra@ras)thatmrt]rerdmplabre of rergfutatridlgmcpdesdm:] of the ﬁiﬁﬂercﬁﬁd&ﬁin compatible
t he, cont ent all o ch arc re

hogﬁ@irsp&%@%tr il elarasRis May trwme %ﬁrqlramf@%pqoym%qer system or a

euﬁér%ﬁb rorn8ied Bx Fé’st%%g?goﬁthﬂ g@n‘rmé X Iygl’ﬂéﬂy ?r?cgud’é( attréenscrrptronal

I nvent ve CDF8 I des, usi stan
prdraoies.cah dp’u@ml queramr tdheontgibtie ancsetoof twrsdnrptrenphara&oeqbtron
romthe %rm[ I' g%rt R rd nmet hods, such
en ?'&%?Fﬁﬁﬂ& eé’?% eXRLeh P eéﬁ’fﬁéﬁ‘é‘f‘o@ﬁ&ﬁ%”ﬁ?m@t encodes a
su?tﬁ%?i%@bﬁde%rﬁd’ﬁ rRNbAd sésﬁgné’és imrdrhét@‘?{rﬁé&rﬁhdn And
or Protein ernati vel nonocl onal anti bodi es can
be prepared and optional |y, anti gen binding fragnents
or reconbi nant binding proteins derived from such
mAbs. Such MAbs or fragnments thereof can optionally be
humani zed by art-known mnet hods. Hybri domas produci ng
mAbs t hat selectively bind the GDF8 peptides of the
invention are produced by mell knomn technrques
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rat or nouse nyeloma cell lines are enployed as a
matter of conveni ence and availability. Techni ques for

Wobiahei2g ant i body- produci ng | ynphocytes fr onPCEIBE0E043125

injected with antigens are Mell known. Cenerally,

tr% Ihﬁher%p,begq% d%{{%cq‘g r%étyeaZscg Ltéh %liﬁﬂgﬁ'l dffﬁﬁ“&%@@zthat allows
ﬂfeet/ée%oﬁtoerelgyﬁe@tefm@ébémteﬁﬁ [BRthéRBSEdd|RN sour ces.

host animal iIs injected W|th repeated dosages of the
pur i Expressiar @ferwcmig @ﬁldSC@TQ@"Zg @veehvse 6 peptlde(s) can be carried

ot Rt b sihs® Blher i b e SfEoft fale®
har vashEA "tedingusiquense't br & heedqueneetetdodinty aCﬁéﬂtlchla'ﬁ @rotein or

Techni ques for fusion are also well known in the art
paplifle, iis addNAsequenes wihich isitiansgribad and transkated iafo a polypeptide in

R e DSBS LM A58 B emonts. The

béimyderieanéfithe @adingostiqiiende drbetatniiegd b¢laesthitadbdohttRe 5'-terminus
secreti nq the desired antibody are sel ected using

ae«t artaenséa jamginp £9dap at the dhtesninnss Aesading seauarce ean iclude, but is

| N mﬁ%ﬁ%@@%&%%?ﬁﬁ% %ﬂéﬁé stlcarrnIeRNA genomic DNA

sequamesénbn‘t eakatyotic fe.di, erramsmaﬂgam)mm,aamti pvext eymthetic DNA
jssen, Practice and The

ur|f|ca|ontechn| ,
n‘é TWHB%%%F@'Q I%’eﬁﬁqétencﬁ\ﬁ%' sisHaly ﬁ@%’i}t?d% to the
ﬁ{,gﬁ(ﬁétces are avail able to provide guidance in
e above techni ques [ Kohler et al.,
Hyb@ts dsem h&eaihtine| terms("Tndidn Hpoteiry driar tﬁtmsuoh@leptlde'barse, used

. Yor 198Q) sse Practi ce . and "

m%’ 49%%3&@59 p@EﬁQ%’?f‘F@F'C mﬂ%t"é? 84 OFP%B?”C peptides” and
f“%?ﬂ’??gg‘m %94/;0%%?3?‘2{0«' fQQi@Y\ gfeh‘i‘n {DH’@)YIS g? 485 portion of a
GR¥riSi prptidesof ttrecpheﬁameweatmom}cpjpbd s ame@tldetb@nﬁrtes&t least a portion of

afahg: BRYOR: FEC g AL LR ROl Ean FORPe &mpafey protein or
p%@e, er 8-protdits 8r ppticd that afdsSAdRe ?&ﬁ’aﬂ&? 5n&/339§8}|ﬁcatlon and/or
rd, et al Fure 341:544 (1989). Anti bodi es t

anfigeniniy®f a/\ﬁ’@tﬁﬁﬁepemdlemtbe fresant imyesdioon A GDj%Bwfus@n protein can

s 6t ot PR AT BhbiREe OB B8 fpifidebona o ateas
a peRiondsfsa G!DF'&TES@ISI}@@étfdeWI MYpr@erfémémbGW@’nts/éﬂﬁd)ﬂﬁ@ﬁ'cﬁhe GDF8 is
agai nst the GDF8 peptides can al so_be used, unl abel ed
fuaiatlcmaaieft%dr%elngtltérﬁmlg@nwe%J@@ nesGORS seqiencesrcan be amino- or
tify GDF8. Th
Cdﬁwgﬁﬁﬁ%ﬁgg@ g’f%é%gg%\n r?%%gelndyupon t he ?ype of

i nmtremsslaman@NMneEoufe éﬁ@t&jlﬁg sheh adasiohgrotsiel comprises a
i ncl ude, gt are not Ii radi ol abel s, such as

Sestzlpncqzes*fo [ %trt%est@cpértlpu gtf@srt%hﬁDFaﬁaeméemgg@ﬁdaa-frame to the
QFBCH t?éJ‘Q: Eﬁd Qéfuﬁn%g?éﬁs?lgégﬁgé‘gﬂé‘?or@gpéélﬁc protease, e.g.,

eri vat |
thcdmlmnl orrﬁammc)éa,spreferablyaat drwlns‘eehol taeambtﬁre%etween the GDF8

d| h 0 B Eal a2| iones; enz .as . .
Bep SOSHE pr o BRERBIenga: I ShpaLs RETBRGUENY S fusion protein

s ?Eﬁ’éﬂséteg‘é %‘3’“%’ @é’t POUCR SIS ARRIRTEn O Esdid RBEE the GDFS
peplideplof the ptftslanhgwagttom,sthmu:gh the udedefrgrdeffinity column that is specific

fop e nEionieh Jurnc @ B ebRe HntRehS NSt &ides peptive, for

exafthlé hﬁa?'ihér%@'r@%a‘é’é& Broln EH%TY fb%ﬁﬁ'ﬂbr t&hqmdugw tﬂ@i&%rﬁf a proteolytic

or enzyne | abels. The genera s 1 nvol ved are
engyhie andarcléavagessiter suchnas hag bdes cefiered, toabgpve. i n

| nmunoassay: A Practical Guide, 1987, Chan (Ed.),

Academ c Press, Inc., Olando, FL. Such i munoassays

could be carried out, for exanple, on fractions

obtai ned during purification of the receptors. The

antlbodles of the present |nvent|on can also be used

I L o o o o
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neutralizing anti bodies can readily be identified

t hrough routine experinentation, as exenplified by the
wE2@spbess provi ded bel ow. Ant agoni sm of GDF8 ap€T/Ub1094/043125

can be acconplished using dénpl ete anti body nol ecul es,

e e s BN GrRBH AR, 8 chithef GERATBEbiuC by b8 prkRdred, e.g., o
gIﬁfa@lﬁiHﬁ@1§-tr@ﬁ§féfP§sé Q@SIIT? asisiepoitéined rh@ltdﬁenﬂlhﬁiﬁg (MBP) protein

g., in Klein, Imunology (John WIley, New York
fug@gz;rotqmrcpraarpom-.}ygtl@ne-iqggqeqqmmq proégln for expression in any cell, or

oML S5 A P AL G5 R84 Bufagons coniast
a Eﬁlﬁd boshort g VBPsiadatsa msltosedaatriy, bed, pdiy-ﬂls‘tldﬁmbchelates to a

ragnent s [lessen Pr actl ce and Theory of Enz
mﬁﬁam slpieort mg@g,'@}e USIaH @rp@@mcapggggl}neq:ffom the specific matrix

S VIS ) A LRSS i g s i

usually iengirederad betibeh tHeaGBINMB péptidé, stitbieNakiomnpartner (e.g., GST,
ant i1 bod half nmol ecul es (Audit ore- Hargreaves, U S

MBR, EhAGP) asiexgmplifiss) balewn o polyorlisraskdesprinedomhnveant

chaih SERIB0RES Bl RidE SoRHERE AT Bk by Bbtice sequence

theegadderidto £ndcleotie bbQUen! ofathe prébént |||?{t7érﬂﬁin recombinant
4,642,334) and by Pl ckthun [Bi o/ Technol o@a/ 5 (1991

mphodaite deimagi Wualgic acikipat mqi@aSW@Hv e gymtueesum nucleic
ack?é's 8&5"@%68% 1&‘? fj T:'Hﬁn@rrl ﬁrﬁ%au‘a?\é@msbtﬂ? f‘Pétét%lo ous_nucleotide

npasses an typl c h poly onal

e@génn@ @enlem;@be pdnitldbs ahe/dpIpediedrarihas cogtaim fegulatory and/or
ove-descrj bed antibodi es as antigens. These

steetyrgbpioperinse 'rlhﬁéﬁther@é@ﬁ@g@qqﬁ@?“hﬁ&ﬁ heter QJOQ%@ nucleotide
e
SREHED Cofi Sloge Epidk R PepfER i3IBS & pbdiifof détecting the
pret@:cfrpr peptide bacedetby djvednacleomcﬂ aéqw@iqe sﬂ)metpréserg invention after
refer 50 am nq  aci re
éemraﬁwﬁaan;'emc'Qaﬁ)wrﬁﬁ%ﬁﬂgﬂ@ 4 apafhar snidiinest fhe
he?ér?ﬂ&tiﬁdscnm@é n‘?: 'déﬁ%gbﬁcﬁ?as BIRREHS gf Hﬁie@ﬂné Renucleotide
nown tec nlqu sol | a |qU| ase
sqmapncelef thenpeassat mantuem:lﬂn hqtmelogous anyle@hd’eisequeooe can comprise
t her eo can i ncl ude, nat ur al and un r.al no
narieerding mefiEnGes wehQulfesl R tesareti e 8B yomgters and the
likgt andard Boc (Nai pha-amni no protected

Nai Pha-t - butyl oxycar bonyl) amino acid resin with the
st arﬂsiémst@eﬂ istaceli thpt copl@inslor icapable of gphiainjngnand expressing,

Xl flFTe Soidicghleh Mge T8l BeBadalATA col has
be@h "thadsiRAR DY Sotfehptis DNA Whepr Richc@enous DNA has been
9-fl uorenyl met hoxycar bonyl (Fnoc) anino acids first

inledugadvivgide theselimemirmnea-dxopgnoas §NATCHK or may not be integrated

e T N e L e S L

preraiyetas Aty posstd, fohexample, tiR eRBgekEUDNAOMa Qfe?ﬁfaﬂhamed on an

Bi ochem cal , Bachem or Peninsula Labs or ot

epispimalalemestpuieneas a plasmids With respeet tmwkgnémq qadlst aiséably
udfstoret B RS BRlon AN bR ebated into the

chiremipbomie soothal itde irttaritédby Idaughie$ cells thrSOQh d:hrl’fraesome replication.
nt hesi s cconpli shed t. echni

T g%tqltﬂgy ?qy demppsicate Q)ﬁ@eg}mhtgﬁatrﬁ gql@'ggﬂc eel to estabhsh cell lines

or QATEY e 88818 DU E ATHE S Shenous DA

(1984); Fields and Noble, Int. J. Pept. Protein Res.
35:161-214 (1990), or using automated synthesi zers,
such as sold by ABS [ Applied Biosystens, 850 Lincoln
Centre Drive, Foster City, CA 94404 USA ] . Thus, the
GDF8 peptides of the invention may conprise D am no
acids, a conbination of D0 and L-am no acids, and
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pepti des can be generated. Anti-CGDF8 Antiserum The
nmet hods of the invention included a process of

W@ enseei2ng GDF8 pepti des agai nst a pol ycl onal BeX/USI8DF®13125
antiserum This process idddtified the epitope that

P TR i .=

ahd"B)3uBtiNg B h@lﬁleiﬁRlary@téshln@rLﬁi@Lést@bl|S@B&|ss'lﬂb€culture cell lines from
precur sor gene was nodified to provide a form

aalmal meu%obqtbrof @Qprragmr@ailmlglmmg@ﬁ% icglJs, angt birds, and

pro O'YI%DHQE?SE@ M‘ﬂ%ﬁ% r%&%@tgef ?ngpresa on

i N nRrok@ryctic lhost-vacted systame irolude & wide variefyrof vectors for many
addi tion, changes were nmade to avoi d the negative
@er%ﬁtsgegqes\/ﬁ%us%ger%ﬁ ofall aRstibvedatats withbe vaed generically to

e

aMp&M@SDh@dBFnBRSM or mhanyaufl i derivatihest Vbcioes f&mt dbamrlm used to

: t

ters F §esLon STl RaRise. ICBies RUt At el ITBHoH R thpsge containing
theqké gf}cg‘rg&%}‘{?u@&s@r%' fi’b ?rorﬁ@fer&ﬁ@ﬁ@bﬁatrﬁ)h F‘p;?ﬁid?ﬁ% g egﬂe pIN-

sequ recur so S reverse tra
sersas)gagrémma roefp& p&ninmieom(m)TSh or hybrid prrompoterqsech as ptac

ARG R s SRR Exbrasidr VBB P ioving L BBt trp-, lac-, and
| pROSTiVR P lORRStBr<” OHOREd NI M@bhhéﬁ&%&% Y Welchsrs N8 Survey of

nost preferred yeast codons encodi ng the Same am no

Malsaglar@lenings\éetorsgarg iTheir 1ésesg @988 (&m@rswom B@);tomrpp 205-236.
of o YEES B sl TonBt bR Pt S el S Preffired hosts for

tharrdcumeman«ewcﬁﬁﬁnbarbfsuétrﬁ/@ﬁnvégmmaarﬁiudhs ImeiRsT of (it GDF 8
expressi on systems, such as bacul ovirus s stems, are

anffhodigsoanr/anagessts peiose @ntibadiean féthougt amyrhigkereidkaryotic

tlsﬁoﬁ]et@gg%eg%gg%g Hlm %‘ﬁ%\ds ﬁgﬁg&.ﬁgﬁﬁ%%cj%% %vnrﬁglexﬂ'essuon systems,

meamhdlian cals/dregeetered. | Trexpfeesation @Y@h@f@tléh%nd propagatlon of
commercially available in kit formfrom i nter al
such\gells Sipve, besamen sgetinapraceduravalxiprles; afjuseful ceII Ilnes include

HEL ALY 'Ohm??é:f\?ﬁ{gnom %{1 ale lcbfl“ﬂg%%l %aeb?ér%rt?ﬁe‘glrtBRK cell lines,

Systens are we bed
insectrgelldinebybihobit biods, etndanonkefIGOB) LECLGRE. NG A

o AR PSR o BB o aron
reggcétl?ﬁ\ ar roﬁi%@exd%itléﬁé@ﬁ%n lﬁﬁfat@ﬁ%ﬁg' RNA%%&‘)E@@E (if genomic DNA is

NETI C"ENG NEER Barr et
useak)t 2 patyatiesylationdde, anha ramishepticrutsmminatiosssiteonThese vectors also

sdéﬁ}‘n&ns are kr|1v¥n to the artlfg;n?ilJ ar e av%l.&%e .
PRial BySSlertion: 96ns oF arRRiiGalipp 9ence SYLARLe #xprassion vectors
f C
mgg‘g'seﬂs!gggrdl%nvg%{is @P’F@t{@\ﬁﬂ%ﬁ% e%!@ség%&gé;‘@énved e.g., from such
squreed as ageno Vi, ISSEHY paom)wrasesl,e\aancwmulrua qrcadmmegalowrus

detail by Exanple 1, below. The precursor
Rwr@senﬁatlvwanle%@f sldibleiexpressioneestars ﬂ@clums»CR@)Sﬂ , PCDNAT,

ORI SR BB 8 B EBRB Pl [Tnomas et o
C@IbﬁW@@Bt (1983)] apstecwel bRE SYSRORT &rid deriladtives tiskereof, and
for exanpl e, ysi ol ogl cally conpatl bl e buffers and

bagyiiqvifgs ﬁgtqrﬁesqqu@sp & 363 pr pACLAQvant s, as

des \V '

Congj:)r‘g??ﬁ/glrt]lel n@Fé’ég%n gfﬁt?él s gg%ﬁg%@g%ym%{j lﬁglﬁhg%romoters
inelogingytadsé derigdd éom the [@Jﬁdt@rﬂéb@bﬁ@flaﬁ@éé@ﬂtbm@t@r@stems [Chang et

identifying a specific neutralization epitope for an

anti-CGDF8 anti body. As exenplified herein, purified

precursor CGDF8 protein expressed by a vector

conprising SEQ ID NO 3 was injected into a goat in a

vaCC|ne conp03|t|on that |ncluded 1 g of ~precursor

P N ) . — o,
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dosage of the protein, e.g., at intervals ranging from

2-5 weeks after the initial injection. Beginning from
w@bmaned2zno weeks after the initial injection, BCE/US2004/043125

preferably starting after adl onger tlma peri od, e.qg.

o, U O] L g B (AEBTom O Wk gecl ot o
Nookefceatiod Ry, 805y (1980)ptesf Ierr&idayPlemlhbfm‘ syt Shimatake et al.,
fracti onated by conventional imunogl obulin

Npturef 28211 26 (1950t add tks tanpiomater [e Bognapak, PracoNeitihAcad. Sci.

USH AR o8 T Tl “Namecrd BROBR S onYEcter PPt yen contro
sé&Jén@b&)ér@Rhs\WHtlﬁ%@améﬁa éct‘mﬁ\e‘ﬁéaaﬂyaééléuéulaand As

exe If1ed herein, IgG fraction of the serum was
furt' erabkydmuked%ltafdraahm an prrengemen?. afg@lemt@wh@nem the

oo haclikt SEE ol B3 b BRI tikcion. hus,
cdiiol eRerfiits, oﬁa%ﬁﬁké@@@a'c@dgfges”écﬁfen@@ta%é|cabhb|@<émffe§;tmg the
3, hereinbel ow. 8 Bi nding Epitopes Suitab

expiessiaDe thepesing senuence dl f}ﬁbmﬂ‘tﬁﬂl elgmentsdess nelrke contiguous with

oERHAY Shd5. ST Bl MBS ot ot hus

foperamble, infteriepdid antraﬁ@E&dWétmauﬁb@@sé?uMSIm bé Peesent
anti body neutralized substantially all t he GDF8

beiweeriaPeqter apd theygodingsenrense apd k@ ppemoter can still be
cﬁ-ERJ d lified
erel n@ {’Bér%‘gﬁli%ﬁgl e @%&rﬁgﬁggu?@% ﬁ(:gc:rl Iptel onal

act |T/Imh|rwanmr$aysogncludds rpg»lyclbn'éllthaad mdnocidnal (lr'arloﬂjl) antibodies that
Factors .1 1) LS pre err era a ) .\
%Btnddt@ t[l%é’?‘(ﬁ”“é(@ éﬁFémpaeﬂs Sm%@ﬂ’%ﬁj ¥m%&§m "antibody

feééi“é@‘? oo AL PRAb AR PRI T Refthly GufHAg
mmmnogimbmm cansiEp OF dae ac oworei pulypeptides substanitlabyl encoded by
. clu ligsfromab t residue 320to%§ﬁt resid 339
'méTFu L{'ﬁé@"l% recogrired amungglobulip geges nclude the kappa,
t

|amﬁabusngﬁ %%h@%ta&)@ééu%ﬁﬁ%%bﬂ@?ﬁ% re g;@;%@fes‘ﬁé@ well as the
myiesdt In_nmwnogkbbuhm verigppgegieptgeanesc sn srtibahoor gntibodies according to
tEINEUER AT HEHDS s anUo A el B PHEFGEIINS fragments, for
exahiile PRRIF AL apBERbY) 5%ﬁQn@érﬁé%lﬁ@efcﬂa|ﬁTBﬂeﬁ{gﬁﬁ|%Jtems (e.g., Huston

anti body 788, as exéfiplitied herei nbel ow.

et@hnFeoo dNath Acadb Stl. LBIAN85CH8179- BBBQgGQSS)Qn&BHﬂ”@t &l., Science,
variations at residues 328 329 and

242, A8Rria6 019881 thareby incaRreTated hereimby meirtencesindiseentirsties), as well
as Eifo'lcﬁonéi brigStht®od) '@e e@%ﬁ@zﬁfggépfge% é?“%u?p? /hﬁn&rk/c?/ 17, 105

am no acil er’’ or
(1987)). Bee geswralfDiFadks] aiuémn&ﬁ*&loﬁz@emjwnﬁﬁw Vargnd ed. (1984),

Hﬂ‘?t%hégﬁji@é’ﬁ ,' A L) 2 Hetle Ié%ﬁ@'ﬂ&iﬂqﬁgr Laboratory
1%)836&%hﬁéplflé‘rn§r‘idi PRB%H N’e:a'n% §23|15“f6r( ‘ché@@nt%ts) of all of

CGDF8 active region (that forns the 'maturfe protein
whmh ahehershydrtorpbrated Wrref,e:eem wpﬂmireamlret&qo]sr i nposed
of 587 SBBr SR OpLBES P 2THALR UL ASPREe inventive GDF8
e@)ﬁ@éé desiNg sRindard ﬁ’fbﬁﬁ’odé‘ c‘é‘h us&d Birelyder teg gjé %aEﬂén can be
dent'i fyi ng_@the ant 1 body- bl ndi ng epi t opé or epit
sepﬁrew#@onr ppiT deinp sbendaid asetbods veich @&plasrnagﬂlomgms or

S TR ot AR HEEEHA lad e BB ootz ot
A bF Pebtein GPiAlRPeatRielyIRE S I6ndl réa‘iﬁtlséﬁl'@@'dah' t%'p?éﬁdré@réﬂﬁ optionally,

Thi s peptide has a 'sequence (S

correspondi ng to residue 327 to reS|due 346 of
precursor GDF8 (SEQ ID NO 1). GDF8 Peptide Vaccine
Conpositions The CGDF8 pepti des descri bed above are
preferably fornul ated i nto vacci ne conpositions. These
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in order to elicit a highly specific anti-GDF8 i mmune

response. The result of the inmrunization will be
waelovnnegu ati on of GDF8 function in the i muni REHUS2004/043125

ani mal . Such vacci ne conpositsions are well known to the

afgesEPinglnd st et Sry BRI R BTG hBteffi detiven fram such mabs.

Sltk MABS oMb §madtAitierdE g, optidially BBtHUmarige@ 89 HrEknown methods.
that nonspecifically increase an | nmune response to

a
part Hwt;nd@mamnr@@ﬂn@ AUPs gt selegtivels binchihe GPF& peptides of the

bl e PTGt Psf Rl @En RS oy e sirbfass involves the

fu%fbrﬁd@mﬁthmmtmﬁg celsinewdth & 8-lyhiphaeytetbat pfoduces the desired
interest. Suitable adjuvants for the vaccination

anfinaey s‘\liﬁfﬁﬁh‘(féy rtmrrfu@m eshniquesfatigeneraing uvmqrtaetgntlbody-
Koﬁ%fn &llﬂﬁle% J; ”R‘Argfﬁé Wu%%h%fén"sf@rﬂ&’anon [Casali et al.,
ara eun conplete or

um m)nos

Stienoe23¢147 62988 Hntimmortedizirlg ¢l nessarelusamllg ttamsformed mammalian
Caﬁgdrox j de, al umi num phosphate and, al um surfactants,

cﬁa%ul?ékb’dw%'?ﬂﬁﬁ@ﬂ@ ofdeeanie OpViam AR hupa) QugiphiMost frequently,
ra]@I bﬁfﬁ(ﬁ%‘s %9ﬁl§%§§iweﬂ%%e%€%g %’% a Nralﬁ'eg bPebAvSH¥hcdand

avmlabmkwhexadecyl gl ycerol and pluronic poI yol s;
I J t | f at
pol iﬁ%&q‘iﬁﬁ% Ot g A BoraRSh o nammas
I
lnjgéliéH;Wt ﬁ@hé dfe well KRbin Q(*Sé!ﬁér%ﬁy?é%ﬁrigr%ﬁblg?g gﬂﬁ%hocytes

SIO he protein or pept cou
(Pidls) mire Lieed i dedis lofiwuran origin @oe employed tas spiqersomiyspdr node cells

o B TR Sk RSP PR B8 wit
rePefited ddsddee ¢Fehé airifyd Bntld'ém #fffan Bé%bf@@erﬁiﬁ’zéﬂ“#ﬂ&ltfo) and the
of Enzyme | mmunoassays, 3rd Edition, 1987, Elsevier,

anigal isapermitted & g@n@naé@thg/dqasjre@# @mtdmdyepr@ducmgmlls before they are

g e et BERTTHEA BB kotiERing i inkrERbniRedpgRision are aso
wéIERhOWR $n tHePar! dred, tin g@nefamneolwmsamg%eﬂéﬁs LA fusing agent,
adm ni stered can range from about 0.0001g/kg to about

suchegpelkgthyleneglyed. to the mass of the animal. Any

2 glt tﬁg& \h‘?éi% gﬁ% ?él B;P!Ltaha@rogﬁr% %y@@%ﬁ%ﬁgﬁt%]' (hypoxanthine-

arﬂlrﬁpmmi-thy&ndmemeélled&@n Phbsé seoetingithe dediréd antlbody are selected
rodents, such as a mce, rats rabbits, horse
usd%ﬂ%\garq HNINYBRAS T ph ﬁ@% aé\Wﬂ@@m bl@f@g Eéd%Asieaﬁwne -linked

R B ESE, 5 ERAHE T 20 Bf r

readveredStem e?b medium ijraglsltlandielrcbpr(welnlpmifludimsrgtechnlques [Tijssen,
ravenQqys tranuscul arly, subhcut aneously,
Prattiva 367, Wbl EhEiTRE doindinabsais(ibpyer.dmptsigam, 19851
and/ Mén??&%ké’nce@oérefdv%haﬁ‘lg% &ld%ﬁhfboa‘ﬁ%e% 88 g/ln%the above

adnministering a vacclne compositi or 1 nmun
teckumpues {Kahier etalydéyhrivenia ffeglwqges @OMWIF@HGFWI Lradporatory,
wat er_ conpri si
New ke T dlo R RO 2 Pedh. it frmunogssays (Elsevier,
Amgtea@émgwgss) CRAESHRI, %ml@fa/mﬁ/be tre@ﬁnmgy$5ts|é%ier
is brieflyseparated fromthe wa etc
Araster@am P84); érﬁ.pr%lc Maonectanal ngdomwmtd)amq;d?ﬁquawes and

AngioBlEn S |G R o G R G E - oo Mipariafithtobies can aiso be
prGQ@ééIPOSIﬂngélpkmn EHBgéﬁbﬁary‘%?sﬂeﬁ?d useet@gswge,telﬂ%/., Science
| ivestock (e.qg., raised for neat , butter,

24@@,1;%75 £1989)1 Wardhest al; Mlatuves 344i5dAc1988D1 ), beasts of

burden, research animals, conpanion animals, as well

as those raised for/in zoos, wild habitats and/or

circuses. In a particular enbodinent, the aninmal is a

great ape such as a gorilla, or a human. In one

preferred enbodi nent, the aninmal is a "food-produci ng"
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humans and/or other animals, or for producing

consumabl es such as eggs or mlk. Anon-limting |ist
w@booswed20eni mal s i ncl ude avi ans (e.g., chi ckenBCT/US2004/043125

turkeys, ducks, geese, ostrléches), bovine (e.g.,

gﬁ? ;é\ﬁ Odl%% rtgillqiero?@' ééf \ﬁﬁ%@\gr gp@gﬁﬂggopwrﬁjclopal can be used, e.g.,
m%?ﬁﬁﬁn@blh%@&%)n b@Ghld 5 a(solig- suFPf@il‘tmﬁlgﬁ??\gia |r2il§ﬁdz ;o purify the

uatic animals, including she
G[ﬁ’&menﬂd%abmmua@@fflatthégr@p%tegaphyau sed or harvested
f
| v ATRRHiES REH R} e PER pEHIRRED o bed i Bfllbeled or labeled

by Q@n@éﬁd méth@d§ dd thiethalsisofor irhrinbaksayd io @@teupom@;antufy GDF8. The
e., tel eosts. Both the Sal moniformes qrd

pqmﬁul@niah@é Uisadavil Fiepead HBAN da bIP& A1 JYTpRASSAY. Examples of labels
pEFD U958 BEAEE, YA TRISD B SR, ™, am

14Ex finptessenf |apetse sumakasffnusresoem an@ ntssjennatlmhe rhbdamine and its

coRaNgb ook el Sheqamiameats et TS ana 25

d:ﬁ?&'ﬂo‘pﬁﬁthél w{ué@bﬁgsﬁi@%ﬁﬁﬁe Y hSisEPSIIBh peroxidase, alkaline

neat u Pl ecost onus

pl(cFéipehadMe) rh;tspzspm) arghpluwonsekfephiraaphaie da@NogaANESEOMVON

oy T8 BRBP0iER CoNiieaned RaFes @ Abel o Rhown Fiéheds. For
e@ﬁﬂb%@%iﬂﬁg @é&rﬁg%ﬁeﬁa@'d‘tﬁ‘e@@’e@oea@é@lﬂﬁfﬂ’ﬁ%alelmlde imidates,

tch hd sal non lver I'mon) Oncor hynchus nasou
sugeiimjdesa lbisstiaZateed lbemaadm)amtherltkﬁnnaubenmathto tag the antibodies

W@}ﬁ%e%%cﬁf‘ g%ﬁmj Tl i%/ n°?§ﬁ ghﬁ;? e u%%é:' %Pée&}%?al methods involved
ar@ﬂﬁ@lf RGO G tHd & léi'nd(Bﬂeto‘@z"s@ﬁﬁed ré)%t llﬂ)ﬁﬁfdﬁb@@ﬁé{@ A Practical Guide,

nyki ss Rai nbow trout Sal no sal ar antic sal non Sal no

1987 Gharstishh Aceslemisdiress, tnat Oalards, FEo@uchdmraunwagsays could be

o4 o 0 < S A Pl on of e recepors

f ont Thebhib&ieslof tHePpilesoat MOETIBIS chie aisdBe D& ﬂ@wmgﬁpamcular
charr (white spotted charr) Salvelinus mal ma Dol |
K@mg systems.

c%M@nqawwsgsneaaﬁDWﬁalam PalyBeplides BLRPressian ©

NP0 UTBS S0 8o SRR SES ol o o o e

usstyas aﬁt@nﬁe@ (ﬂahlbasss)(f@btddkwrl dIiWrﬂregbIlat@wmem Such
Rock sea bass Centroprjstis stri at%Bl ack sea bas
neytraliging aptitndies ean (rAdiyderideniifigstheaugh /M inerqperimentation, as

%ﬁg&g@ﬁéﬁj %g%@?%s%bﬁagaﬂem_fl avol i mbat us

Antagonism of GDF8 activity can be accomplished using complete antibody
molecules, or well-known antigen binding fragments such as Fab, Fc, F(ab), and Fv
fragments. Definitions of such fragments can be found as described hereinabove, or
e.g., in Klein, Immunology (John Wiley, New York, 1982); Parham, Chapter 14, in
Weir, ed. Immunochemistry, 4th Ed. (Blackwell Scientific Publishers, Oxford, 1986).
The use and generation of antibody fragments has also been described, e.g.: Fab
fragments [Tijssen, Practice and Theory of Enzyme Immunoassays (Elsevier,
Amsterdam, 1985)], Fv fragments [Hochman et al., Biochemistry 72:1130 (1973);
Sharon et al., Biochemistry 15:1591 (1976); Ehrlich et al., U.S. Patent No. 4,355,023]
and antibody half molecules (Auditore-Hargreaves, U.S. Patent No. 4,470,925).
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Epi nephel us nono Red grouper Serranus phoebe Tattler
Serranus tortugarum Chal k bass Some Menbers of the

wepasiaaes f am | y GAXON NAVE COVMONNAME Ar chosap@uis2004/043125
pr obat ocephal us Sheepshead 1Ar chosar gus rhonboi dali s

s P RRLIR YRR A st gty ey nd

"gﬁ“ﬁ'ﬁég? \@ﬂ?b[@ﬁl@é}éﬁﬁﬁ?@.&mﬁaﬂﬂdﬂﬂmsbm despribest @aso b Moore et
S O e C
Aok BatentNe. G338 480 By Bluckeun [Biopfapnnoody o518 (Foo1)].

AR, 8h8) Sah SRy Wifbrflall sihiESE0d By Stariiane meises.
[IT_DlsWprg@ehbﬁ&ebhmalmﬂdmntpméerarﬂldmyplomﬁb@@es both

pcbyclonal 206HTIPEP AN BaaVValh IS PrPALERE NG BBASNEriR  Ded antibodies
%lgo%ﬁsgﬁ% lf_eluaf’rg Efe% ﬁ%%ehﬂfb%cgﬁﬁé kIR A&y mimic the structures of

assoma evergl adei Evergl ades pigny
thelighhds El assoma okef enokee Ckef enokee pigny sunfish

El assoma zonat um Banded IBi ; unfi sh Enneacant hus
gl ori osus Bl uespotted sm?—&ge—%m%t hus obesus
Barginde ﬁﬂ@fn'v%ﬁtnl‘@ BYHS padtiddsus, g?emermsbepm exbmpnfed

Lepom s cyanel | us Green sunfi sh Leponis cyanellus X L
hejeimbekmg aeeaelativelyshokl (es@ cpreferiabii 80 gnipe agid residues or less) they

oy BRSHB355: ABETcB B R ARRREG SYR e pepos or

pdt d%s NBER P& @sin@ﬁﬁ@&ﬁellSWWﬁdeﬁnmm@‘rsmmcphasaellqwd phase,
oal ass M cropterus dol om eui Snal | nout h

ormeltnhdpgcmndgnpamn i tRCANifLIeSpO aRY CHRDINAU0RIH ﬁfeéa?u%an include natural
anef' gﬁétge%&@blgga%ﬁ% ?“gﬁgésﬂcm&ﬁeﬂﬁ@%ﬁ@% E?n?%‘s‘semay be standard

Bba!(Nfi5-aniied protectearigsli-toatyloxybarkmmiytyedmine acid resin with the
compani on ani mal or a human, and the v

S oo wﬁl@@t]@@@%pgﬂa@m@g'aPon@ﬁ offhe orgial soiid
pq%eg;?fggé@%of\g\ﬂﬁrﬂgg%{ Cgbcp@%@ﬁ@ 2 59 PTGBIE or the base-
labile Napha-amino protected 9—ﬂuorenylmethoxycarbonyl (Fmoc) amino acids first
described by Carpino and Han [J. Org. Chem., 37:3403-3409 (1972)]. Both Fmoc and
Boc Napna-amino protected amino acids can be obtained from Fluka, Bachem,
Advanced Chemtech, Sigma, Cambridge Research Biochemical, Bachem, or
Peninsula Labs or other chemical companies familiar to those who practice this art. In
addition, the method of the invention can be used with other Najprs-protecting groups
that are familiar to those skilled in this art. Solid phase peptide synthesis may be
accomplished by techniques familiar to those in the art and provided, for example, in
Stewart and Young, SoLID PHASE SYNTHESIS, Second Edition, Pierce Chemical Co.,
Rockford, lIl. (1984); Fields and Noble, Int. J. Pept. Protein Res. 35:161-214 (1990), or
using automated synthesizers, such as sold by ABS [Applied Biosystems, 850 Lincoin
Centre Drive, Foster City, CA 94404 USA ]. Thus, the GDF8 peptides of the invention

may comprise D-amino acids, a combination of D- and L-amino acids, and various

"designer" amino acids (e.g., beta-methyl amino acids, Capha-methyl amino acids, and
Napne-methyl amino acids, etc.) to convey special properties. Synthetic amino acids

include ornithine for lysine, fluorophenylalanine for phenylalanine, and norleucine for
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pur poses of the present invention, the term
"conpani on" animal shall be understood to include all
wapioseb@o4 horses (equine), cats (feline), dogBCT/US2004/043125
(canine), rodents, (includildg mce, rats, guinea
S .
|eeg@§3) rgégggb.bﬁeﬂﬁabgﬁa@rbg RMidHNg spetiflc I%ﬁq.nb WA at specific
comtmgrmeparalpfva -aslicds) dieésturns, teda sheets, gaminadtmﬂms, and cyclic
ei tlgher commer ci al (a)r noncommrer ci al avi culture. These
PeR} nebeggen%%g -dae, such asswans, Col unbi dae,
e.g., doves and pi geonsAntsf@j]:@;qug,%ﬁﬁl C pi geons,
Phasi ani dae, e.g., partTradge, and grouse, Thesienidae,
Psi tThe m&tbodseo@the lpaeratimemsludedcaamceaaaf pareening GDF8 peptides
I sed or collector mar,
agrifsta OB ORRLa RS Bl ) TS REoetR® BRaHISY fhe epitope that
s
O RO Ok g R T, et WR4: The am-oDre
artiserurabiss alnmnmubyesmmatzmg)an |an|mal| wigh precursor GES. The

PrREGRE GoF 4§ 8Bt $% moatienls Provife ariord Yrhled fpdbfression and
ﬁgﬁb%nmgemeﬁy CFBEexSmPle, the nBfLRHI DNA@WJ&%@'O@%@ GOS8 prohormone

for any veteri naréu_or medi ca pur pose responsi ve
(SER blad\iownsa@l opkimézad for espressios lprree@malnammé vieal axpyession

STRIE: ITerotiO Glitee Wik TnAOERE BybB b fpcBltvd Hifts g1 il host

sheftoff Aifechavighis. OﬂypIEEQIW Vied! lhowt slButefandtiemishe anﬂﬁ@ﬂ’éﬁgcnptlonal
in order to nore illustrate enbodi mrents of the

cqr\%rﬁNArﬁ’f@bﬁlﬂrtys(ﬁ@mI@Q)i anthaugthy hesechasges saade the nucleic acid less

gScope of the invention. EXAMPLES
h%Engﬁ%Et\gﬁ%g S & Methods A. Expressi on and
Pur |Frurthﬁr1 thie DNARsertIense wdsbh@fdrebiyedddigied toobe as divergent from

nat ur aI uence of the precursor CGDF8 or
PebAB n@@%@ pejd I\‘@ql@ﬁcﬁ@@ RsEIRle-2 BAr e3AMPlg:tae dmiRo acid
RBEBR [
se’tqﬁg negaﬁesgregp % eo\(ft%@'; viral L tr ﬁﬂé@ﬁﬁ*sﬂﬁgﬁé{&' [ﬂ'%fserred
cadioas DNAe sesyliny se queenodesas senveyed lier mxialhswaa’gmtaméddhelr homology

t he mammal | nu Ie|c cid se S|ble
to é%%anmanséb?%. Rifeig sk Serusiog. Dlliere nosSBIe IaseoEpns were
subsEiled tM\@%e&f?M‘%‘sﬁBﬁéféfr?@?béét%déﬁb%c\‘)@ﬁfgtthe same, amino acid.
prefe codons. The resulting sequence was surveyed

for Td'tﬁdmssultln@mmm:zed genedSER:ID NQurd)lcagybe expressédiimany suitable
8 .nucl.ei.c,acid se 0ssSi,bl e, t hes

Wh
hoZDSstBM TSl ot ot AL ENGIG i SacL A LS bAFET . gl and yeast
ex}b?@eséior?99’&815136F@P@k%pté‘%s%%ﬂ&el@ﬁksﬁ@s@%hcl\%sﬂfﬁs such as

resulting nucleic acid nol ecule
basulavirugisybieynss yane laetsknawn aod deﬁc@qud;rfa: in@tanqet; bytSwnmers and

SR B8 AR siafon et o E5581a 881 wpterials ana

mémoas poeisacUl\erueihbsdtzR éﬁ@F&s@&mbﬁteﬁ@%reFérdn%mealw available in
rohor none construct contal ni n% a Ctermna

kxt#g;z((g(f;qn (Isteqmédia Alnyitragencdep. Diege Calibu("MaxBeg" kib). t&upéarly bacterial

AR L0 RS 1L 8 SR B oo o

exaBiplatmg8ambr&sine bk (dOLEAILAR O'LMHE@A&AEOMWMV\&QAL DNA
facil| t? E eparation of FLA fusion protelins on
Claningny/plsr A@H y LydY. Glevened.) AYmiz %ﬂﬂ@i’r&'%ﬁ)ﬁiﬁms are also known in

’théﬁﬁta"@l't1 Fg%ga@%xfghgﬂ %?EWS?@:‘@[@EE&@%E’ NPT ef al., eds.,

19@@9)&9&9%&@ hondong danyCathles Badh eidessigmsysaémsraretknown to the

the Fl CHO ce e_expressing the 8 _
rARshar ﬂa}@[&@mere@hw ik - Mmger!@@gD%p, the modified

cotransfectlon of the Flp-In(tm CHO cell line with
the Flp-In(tn) expression vector containing the

GDF8- FLAG(r) gene and the Flp reconbi nase expression
pl asm d, POX4. Flp reconbi nase nedi ates insertion of
the Flp-In
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expression cassette into the genone at an integrated

FRT site by site-specific DNA reconbi nation. A stable
weedos/obd2ne expressing and secreting the GDF8 prOUSI004@13125

contai ning the FLAG r) epitldpe was obtai ned using

pljé}ﬁgfs%m@ﬂ)lﬁBE o€ ((S%EU rtﬁn S8k SreS5EY ﬁ'?b'Flﬂ)JlrﬁW %(HO) expression

eXpressi ng ne containing the
syistemviirsyitesiznt, @brtsbadu@yée)mm descabed im grea’lelséemmuyrh'e)@mple 1, below.

T e prarit R BVl on CRBBES B, TRl e proten

TP SIS0 A 0 pootin,
SGE-Baqrind compositinas axe wethvkrbvisytoethei art agd mclude for example,

PRSRCARE PR tDp PuTes: Bt saliat Shitne i b Vel fsidvants, as
%ﬁ&lb@@qb{ Pé’étbf HERH| 'Hérﬁel%éloﬁl\SEﬂlé Da&@ihe %onﬁﬁﬁ:ﬂ@ﬁh@l;@hng the

eCI ic antib y fractions were purl
pr&tﬂrsmrtGpE&lpmfﬁlnclla recmlomgd kpteliciting afitiserumyfoestreaningsand

aBREYRH seyaiie fEn  BkalitaEhipe e el SRl FbF AtRu” ' ©
(Si %@eﬁéﬁ@ﬁﬁéd h¥emsl! pﬁu‘rﬁffed ﬁ&ursﬁhem Broteiesxpressetiby a vector

and equi | i brated with PBS Approxi mately 11m of GCoat
cargBising SHQ D NO:3nyasrinieclad infora geat in@ Yareing cpmppgition that

B4 SRR AhES L eBh R LS E5EURDS e cchvan

(OIHA Bmmbcrmﬁ@combosmn evay préfavably IQMWSlDWdLﬂéNed&IYf‘(SC)
ycine (pH 1.85). Fractions of 1.0 m were

bef@atré&heeaklam tm%gpataﬁU?éaqwﬂbrbqpsw lmmwmmtlcmaw@o@relﬁﬁred These

o R e s S R A
dd&g&EOthae @r@tefrayse@l , BbintdrizalSAangingtfrom 25 wedR3 after the initial

. peFti de. Unbound fractions were found to be negative
INE§HOMI5 reactivity. Bound fractions exhibited a strong

P B8anhR A skt fud WERRS REPIHIR A TREU, but preferably starting
afterd ledgeatipeaericel e. g:,oﬁncmrthrm edfiftreh wheks, dyubhgar, serum is
d t h hate b f d al B .
oA Be BB O Mo Bl o T e BCins S isgthen
p@kréﬁ&ﬁﬂflga%m%tbﬁgweﬁi@v@%ﬁa ﬁhmungrglobulln purification

7.3, John I ey” & Sons
proogdunes swhmsefmmaamlesmr@@bm d\-sephqusle amiel.nr@ agauose,

e RERAEE Al 2P Cevbs! BlEtoPBRtRSTS Gls i h A8

crﬁtamatdsgra?ww eﬁaﬁﬁadl@ ﬁgé\ﬁ@ Abte?dehﬁﬂlffeﬂ HEréin, tms@m f86tion of the

goat fol |l ow ng net hods. I'muni zat i on

semua;awaemrchmufrqcﬁoga@d qrapmr@tﬁﬂmﬁt@m@roge;ﬁ@mm d mal ej

pr oht'ﬁ%ﬁ@f@%%“ gﬁﬂse%\ifgt d§=e ﬂg{;ﬁ@@%&ﬂ%&g@% f<i>r screening against a

raf§e\of beptided of IhepaturB & DR f agesdribriddh @reaterdetail by Example 3,
emnul Slfl ed in Freund' s conpl ete adjuvant (CFA) and

hergjndela¥ subcut aneously (SC) beneath the skin of the
goat. Subsequent booster imuni zations adm ni stered SC
at weeks three, six, and ten contained 0.3 ng of
protein enulsified in GOESBiIndingEpitgded e adj uvant
(IFy%ll“ Bl ood. was col lected fromthe jugular vein with

taile gl G@annmawmw‘ar}el PREDeWHEB JYereCoatrrted with
CBEB LT Phtbien SMERRLAS ARG AU BIAAY to e

proteinit &: heteafteen@% 8t measﬁysthdned lthat thét&ntxbbdy meutvatized

SuESaHiEl a1 25 R ST BEe R Ay AR R oRaRIeanbemployed

for further anal ysi s B. Collection and Purification
of Goat Pol ycl onal 1qG Serum was harvested fromthe
goat after 15 weeks, and the 1gG fraction was
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purified fromthis serum as follows. The 1gG fraction

of goat sera was purified on a Protein G agarose
w@ odosmss2eccor di ng to the manuf act ures prot ocol PCT/US2004/043125

(Ki rkegaard and Perry Labor2tories, Inc.

r

foﬁ)Hr']%:EE ;é e Ithan buf%ﬁéﬁeﬁﬁé%gﬁwﬁkg %nﬁﬂeB an in vitro
trMcflﬁtlenhliaitwa’ﬁor( BES)y atddrdingrtg 'Kmes et. @l eﬁOOén(tGlig &actors 18,

Filters é{Centrl prep YM 10, MII1ipore Corporation,
259)1i$ preferedyp) . Sanpl e concentrations were determi ned

by t 8

24 )(ﬁg?] Ilg %s% gpﬁl@ﬁ?o LSVELY Bﬁjmeﬁ drbin YO according to

thé:mwemnennzladesnfrom atzwttresadueﬁlrzm abmjtgesuduanamsn‘r@IEFB (SEQID

N85 T fraeardiiuiahad PeRicbesearyortp 36 roP bRy s Hges fom about residue
2@5@ Mt@ésﬂu&%be& @19!518 NSEQVAY Neys| {?I‘éégprb\‘@ably includes

prohormone nol ecul e. The PGA arztlserum
frarh aiba)ut egsidies] 3BY taabbut residue I4okCORS (S ADtNQal).on

| Th Rt | .
ot Uia Al il Spetirte Pt VST RESD PR Re cape readily
delﬂeﬂ %'H(ﬁudié at lc@Bt bise B6SSEN /Al é{nﬁn’i‘cﬁbc@fsuﬂétlﬁﬁloﬁt ghd at any

Gowth Factors 18, 251 (2001)). N nety-six wel
pasitionu Ereferably ethet papiide spesi ttz;mda/tczamra@rmlmalmag?dy 788, as

o mBgRTEbEEA ™St 6o B oL e fonexame
vapibtiéad 4t RNy 26,B200amd 885, and dkBintdtion8 2her@afl wherein, amino
i ncubated in a 370C, 5% CO2, hum di fi ed chanber.
acith FRRidHe 328 duHisulLeyr ASHenVal, aRsiosacd sesiduedyds bys or Leu; and
I
arfii 4t rekidic S581s 3BYRPBPEI . BrécurdbibBE8s1dAaE ab¥, 329 and

335varg avithin e Gnﬁeapmt@ntslemuenwamxss@bemddw as umsxnamw by Fig. 2,
' ase and HCW | E-lacZ using the

blﬁ%;‘gpl%gggeﬁ%c@p%ﬁ@ucwq rRmaRs fYRciander of the FUGENE
| naif b iu8Tald R TIHE TEDPS 30008 fedion KPRz M. mature

prﬁ@.’m) ihdine dohie&dof:lhsaptmursd?lmemud SDBéMPdposetﬂ endhe map of the GDF8
ontalnsfo pi.es of the CAGA box, A._;ve from F
M%%Q'Bf‘z%?n E&%’“QE% Pl se RN PYRIIanPing P?Fﬁi es1) Thegs Q‘ﬁerapp'"g

eg)r 88E Shcre s‘?grfe%slﬂ%“raéﬁ’ﬁ:rk?r%ldbq?ﬂ@s Wl@éﬁﬂlf?ﬁ@%ﬁe antibody-binding

onot er reporter construct
epitope air epitapbe bAGHRT & CTbs pdptide (phededias €X5twas idemtified by screening

w@£ i 86 Bt o b RS SR ARG S & 2RUseTS a8 ge only
ém{tlmlﬁg@ptt@s.@@@f @Dnmreﬁé bﬁem@ﬁn@@ anffﬁérhﬁn VUEHi§ peptide has a
hentreate Wi th GDF8 protein (R&

sesygneeféSE@ch NR: @ﬁ@aﬂ@sp@ndlnm}o seridue 3dBae é@sldue 346 of precursor
ours in a 370C, 5% CO2, humdified
G@ﬁgr"ggﬁ]ﬁtbﬁf Ffase and bet agal act osi dase were
quantified in the treated cells using the Dual -Light

Luci f erase Assay Tr op| X, Applied Biosystens, Foster
City, CA. Each daH acaine Geppasitions 2 wel l's).

h ‘ .
|Tu§|-|?4§? §§g 8];5%90;{ 2?{9 de%a\%ﬁ()?% gﬁ%é?&f@%bﬁf riulated into vaceine
com@sitiorisl WH‘ﬁest&éccTr’fwc@ﬂﬁ@&Iﬁom arsl bd\empm}swﬂoahﬁdumze an animal

. the average of the two wells. To test the
in grdgrie @ngﬁ highly spesticianticGDEB Immune rernonssadiecresult of the
r
|m|}4ﬂ£rh%é{?)nc\9ﬂct%:&§\ﬁﬁrle%§éf%r otL%DEB?ﬁinétﬂ)ﬁ ih tﬁ?ﬁhﬂﬂ%ﬂéﬂ Snimal.
hours at 4C) prior to treatnent of the cells. The
percent inhibition was cal culated as 100 - (100 X
sanple signal) / (signal with GDF8 al one - signal
wi thno GDF8 added). The results of the in vitro
transcription activation assay are sumari zed by Tabl e
1, below Table 1 GDF8 neutralization titers for Goat
Serum PGA Sanple (ugq 119G % I nhibition of GDF8
Activity CGoat - normal (250) 0O Goat - PGA (250) 95
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CGoat - PGA (125) 86 Goat - PGA (63) 62 Goat - PGA (31)
22 Goat - PGA (16) 3 The neutralization assay

weonsieared that the 1gG fraction of the harveseerusmat/043125
serum contai ns anti bodi es cdpabl e of neutralizing at

ANl b Rrg S0 KB b B Al a8 o orpmote,
prgigt%gicbﬁ@bbmpaﬁ@iet Freref prebenalivés, Rindd salind andthielikd, @s well as

[eterm ne the specificity of the neutralizing inmune
adju¥@iiise the PGA 1gG fraction was assayed for its

reactq yi | p ' j

(b1 At pfe Aot gt BRGNS AFRhIGRS response toa
p&tidilag angeorthaé rédecing they quanditg op antigem neBessdry i ayy given

of the CGoat PGA 1gG to_each, individual, peptide was

vageing, aneder the frasuprey of RueeionhrARSSBNLIBIATARE Igenerate an adequate
rlfehSPsRTRYe ARSSTERoF RIS A A B tyaggnton o
ol kel sban e o Goeyingpot ol i
SRS E St s st b Pt acuvant
W%Lg%?,z%hgs LRSS ﬁjrgxidg,eélﬁwin% S[ﬁ'ld%ﬂﬁ?gé“and alum;

r
syn nder our ditrection by ProSci,
syrfamiants, SUh aPhakadecydarminey attadieayiamisgnlyselecithin,

b petlecy e oRf T bFomider NN atpyBEUTT I s 2-husrgrymety
propsnbaRAtihe etHXTh¥Rad YRyl $@sTBl &% pﬁ@é@i%}&l)ybl% polyanions, such as

anti bodi es were usSed at a dilution of 1: or goat

pyrehndextramsulfaieypaiiiil pelyabwylic acishard garhepolaeptidas, such as
BRI ST A0 LR b TSR 5 i

p%ﬁj&%IdJQFs@%éjéé@n'riiﬁbﬁécﬁfbll@ﬂﬁ@m@prﬁ&aﬁ@ﬁ intg fioddrdes or other
405 nmwas read for 15 mnutes with an ELI SA pl ate

micsaersTiersrhiaf@matien eenserning pdiwvantsaed vatieds aspegis A5

RS A B AR T oGP A R BiEb e anc Ty o
ERB/mME HamilrB96Bi ST SRy RIO8BFRISeidiNedw YIIK, RiEdrSérated by

YPLTVDFEAFGWDW | AP SEQ ID NO 5 DJ3 297- 316
ref@neAPRIReFAINYCSGECEFY SEQ | D NO 6 DJ4 312-331

ECER ik S CHT MO AL BeNE s iR 380t the desirec

imthhEdR i\NMUYR YERE iheriv® GDFBipepides, fo3bicitAMimmune response. The
EQ | YGKI PAMADRCGCS SE D 10 * relatjve to ma .
ampypt @cﬂramtﬁfﬁsﬂecilwwga#ﬁqm/'\'&%%% B9 bl atp\w_toﬂ'égfég, relative to

S j \ ;
S Y AL AP Sy Dt & Bl byt ot
pdigtionel deFeonmmPdirefatablyObetarimal is amamxal,00w inctudgenbut is not
J1: Zé) 1:48 ]1: 80 1* 23. 10 DJ%*.S 00 . . .
limited to, rodents, such as a mice, rats, rabbits, horses, canines, felines, bovines,

ovines , e.g., goats and sheep, primates, e.g., monkeys, great apes and humans, and
the like.

The vaccine composition is readily administered by any standard route,
including intravenously, intramuscularly, subcutaneously, intraperitoneally, in ovo
(particularly for poultry), and/or orally, For fish species, methods of administering a
vaccine composition or immunogenic composition include the foregoing, as well as
dipping the fish into water comprising an antigenic concentration of the peptide,
spraying the fish with an antigenic concentration of the peptide while the fish is briefly
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DJ3* 0 10 0 DJ4* 3 0 0 DJI5* 121 37 27 DIJ6* 3 0 0 DJ7*

10 1 O proGDFd** 194 196 199 * peptide, ** prohornone
wab@sPer04 gG fraction reacted specifically w tPCDHUS1004/043125

the purified GDF8 prohornor@ and with the DJ5 pepti de.

tLye ' [ : r [

sepgRapy e B el oS TR aRRaRTA efPlocial® has Ry
coPgdititsh is Preferaslydoshulatel apptopribietnfdrieaichttipe of recipient animal

neutralizing capability of this serumis directed
angyauiss of agmBstide®. def i ned by the DJI5 peptide. In

ord - onf i Lt bis: e siSieithEsd j fi i

0 SRR e eI FBLE R ENPISARR) Westock (.. raied
foameatyhills hedtebye s, fur, teaticdr, femhergramtior weoljclseastbed burden,

in the materials and net hods. Th? P ant i bo #'e]s were |
reseayah ANl £OMBRS I PR IMAs, RsuME! aﬁﬁmaﬁﬁﬂd or/in zoos, wild
hafbﬁtgfs[ A8r cRQU2s! nagt ﬂgé’rﬂéul‘ﬁ?é%b@%ﬁ’ﬁéﬁﬁfjt @bnimal is a gll_'eat ape such
neutr the GDF he

al1zation activity agal nst prot ei n.
asra&gatilla drra Mabke. 4 show that the majority of CDF8

bi ndb Sgsaarierias $51Dpg e HSATER I TORrTOUHEREr hithel, and the
reS@IBNRIhaheatié Ml a ggﬁ‘ﬁ?ﬁﬂﬁ‘%%?t'd@ém@@”? muscle mass, relative to

neutralizing epito protein. Table 4
animalsrrdtiimatunézedactovpunposes D hespresent inventiomdbederm “food-

provdiaras 4ehe) $631 58 whderhibd G ncide 2E B s’ e Bis spsumption by
hungéad 2%/0P8ther ahftBalBObFRIr piedicihg SoMeiimableedrich\e eggs or milk. A
control purified fromnon-imuni zed goat sera

nopelmiting diskof sughuemeadeticludeuavians (6:9., ichickeps durkeysadyicks, geese,

oS RS I e, F 4 5Pl e D oy bied e BullS huffaley. poreine
(e.%,&ucﬁjst orgs8s % @Djn@qgﬁgﬁggb@ts@)éh@bp),!éqmﬁ (81gTboysas) as well as
can be seen in |g1ure 2, the am no acid seguences

aqugtic espoalgi ngludinaogie!tiish angoiish sughiashiraehorcsigons and other
' t : ' i f t DJ5
smefRirpfs R or RS K e oS ARRo "G o provi ded

abov o purpdeesgddhe présentimlantionathye teerhBfish ostizll be understood to
e aDJ

. suggests that it may_be advant ageo f 0, us 5
ingyde @/@faovhlav't%%ﬁm%ﬁ%?sai Q?%P'gﬁtoL#iﬁhdoe-atﬁ'%O%%q Rl the
. . I -
S s HECUFREBIBEN, SRUMSRLEBISEIY| S o PpRiomes
ordére(whecho mioi utkestthb WaeniraEo8ae famndy rareecantainad wdthin the Teleosti
bi g-neutralizing anti bodies in a goat may be due, at
gro@y8e- in part, to the fact that the antigen used

OB 20 NS ARSN Lot olABcRE ey,

Sayrridae tarnibn then Sphsdag famibyitbe/Gioh/idaerfaofily AbesCesisarchidae family,

am no acid residue 333 in FLgure 2]. e
tnd BrBe e el e diartn LRl anddhS Blue-FyePlecostomus
(Plu¢eBbmesIsgnce i s replaced by a LyS333 residue in the
goat sequence. This | one conservative amno acid
substitution may constitute an alteration that is
significant enough to render the protein "foreign" to
t he goat i munol ogi cal surveillance system EXAMPLE 5
GDF8 Neutralizing Rat mAB 788 Defines A Specific
Neutralization Epitope of the GDF8 Protein Rat
nonocl onal antibody 788 is reported to neutralize
nmouse GDF8



bi oactivity (R& Systens Inc., Cat. No. MAB788,

M nneapolis, MN). In order to confirmthis result we
wa@swapeto4 he nonocl onal anti body for neutral i zBET/082004/043125

activity agai nst the GDF8 p!ﬁotei n. The anti body was

characterized as descri kegrlbhidaedt®hn above. The

results of this assay armmm‘ed—%y Table 5, as

follows. Table 5 GDF8 neutralization titers for

nDﬂTA@dONINAMEtI body 788 Sanpl e GOMMAQKINAMENhI bi ti on
of _GDF8 ACthltv MARB - 788 (1? "_x\ 47 MAB - 788 (ﬁ '2\

17CoIRoNUBSBUAEEIANMiZ VAB - 788 Lak%yvmefwts _ 788 (0. 1)
0 Caldgonbisdmyf i rns that this anBldately i s capabl e of
neOhtattiyaichgs kbta activity of thEhGBFSalmost ein. | n

or dpeofHyneruSpoIvIRCchAe speci fi cPink sdfimohi s

ne@bg@#ﬁ VALhGs ki¥itele response t hegohatsalfapac! onal
ant1 body was assayed for its reagtbvédin )th a set of

h P a@gaﬁept 'edgf’] |(rD(ng §al nas Imon)
gﬁ?%X/ ﬁwﬁ‘%mth t §éﬂﬁ éﬁ%ﬁgn @Pgﬁ

acp'Ge’ g Reacti vi ty | onal
anPegdynely i dual pep rm ned by
EL’F’Q,QOQ%@XY/%éCWeH als and Re 'e' $8bl e 6 ELISA
r €QOEPNIYI9hes ClREI VAB 788 (10 nguﬁhqoatérongs active

re@hoorhyeplnal&lefs/km 405 / m nut eRainbow wawt gen 1: 20
1:88ino 88abJ1* 4 0 0 DJ2* 0 O OAMdEM™c Salthad DI4* 0 0 O
DISaIni36utd8 102 DI6* 0 0 O DNBrd}vr@trBuDr oGDF d* * 132
123 a2ttt ® X8| fdtinalis Protein Figer hgbrid®dae! onal

an\gé,pg;;;y d8 g,tu%d specifically V‘AFc!?lctHPfalﬁr the purified
IVE[, L WlththeDJ hde Typlcallya

has nono sp tﬁédty to a SI ngI e

ﬁ(ﬂfsﬁﬁgg eGDF8 actlve t| t sttdh

¥ éfﬂ'ﬁﬁ CURYTREAY react s spec‘# %%8 espo ed charr)
Wa(m?h t he DJ5 peptid °|yI'WF" iyabg chamies

fLﬁ@/M@’InLIﬁWﬁ aresht evi dence t haake aulpgs pepti de

defhymoallus thgmal/ldsi zi ng _epi t ope Gfayling GDF8 pr ot ei n.

Many nodifications and variations of this invention
can be made wi t hSormeddembersgf theaBerirasidae iFantilyand
scope, as will be apparent to those skilled in the

artTA)a'djﬂS[QRME‘I c enbodi ments degsiNORINARIEI N are

fered by way of exanple only, and the invention is

td)dzm‘rdprmtls@@yamw by the ter rBamnk sembasppended
clGéntreopristigethiiedephicist he f ul IRsclopea bissqui val ents to
M@rﬂr@r@ﬁs@t@t% are entitl edBlabkeeadassr ef erences

ar@l Iéc?r@/ﬁv b)ﬂ'/tid’ﬁ@mSpeC' ficati Oerbﬁ@alrh@béﬂthenebank
a of publ i shedg Fch

;’ﬁhé‘ Zel 37’/5(/3/ fgycl ei c aC| roup .
W e §F LRt o

IS clalrredls €An i sol ated peptide

c f%’?qsnt@’ gPa8{Mor fewer am r@h%uS b@Sesi dues t hat

Some Members of the Sparidae family

TAXON NAME . COMMON NAME
Archosargus probatocephalus Sheepshead
Archosargus rhomboidalis Sea bream
Calamus penna Sheepshead porgy
Lagodon rhomboides Pinfish
Pagrus Major Red Sea bream
Sparus aurata Gilthead Sea bream

Stenotomus chrysops Scup



conprises amno acid residues 327 to 346 of SEQ ID
NO 1. 2. The isolated peptide of Claim1l that
w@ovpeees anmi no acid residues 321 to 346 OF SECY/UER004/043125
NO 1. 3. The isolated peptide of claim2 that
conprises amno acid residues 320 to 350 of SEQ ID
NO 1. 4. The isolated peptide of claim3 that
conpri ses am no actodmeddenhbess Sflthet GichfdaalfamiB61 of

SEQID NO 1. 5. An i | at ed t] ' ' f 50
Qfé%QN MMB aci dI ?gs?dﬁespsgﬁﬂmﬁl @E Q?n (r)10 aci d

re 540 of SEQ TD 8 rising an am no
Ag&Hﬁgggﬁtl %1 M_}_Fr ein ther é)I%E@mre than five
n'g g t?g Q’?f ons betwe é d residues
32 ’?’HC’?’Q leqge 346 and wher ei Btl de
pBtarepiRdluny SeRIAER to rat rmnocﬁ‘ ntlbod 788. 6.

ThEllaﬁy@mms@e@n@@mu de of claim MQ?@ 'ﬂ@@ ﬁ@mﬁ ibieedsyi d
su@sedahuoinhsp.at a position selléapied from the group
co8siathémgonfauresi dues 328, 32@old31TilgH#8 and 335, and
conbi nations thereof, wherein, (a) am no acid residue
328 is H s, X b) amnoaldre5|due329|s
Gn or Lys Sl =7 1038 1aMIAG N or  Ser ;

(d) : reS| due333 |s Argor Lygs‘)r Q@EQ?

am no aci ﬁ'fil\eﬂ% due 335 is Ser, Pro, or Nﬂ\ﬂ (\/ﬂ%
I sAhdliopliteepipedéiof claim 6 coRpcksblalsg no nore than
ON€eAftarhuddhdcraphatist uti on befFugen resi dues 327 to

I esjad48maAdvfalBE Precur sor G@Eésglwéy @ﬁ@ §lirfisht he
peEfa'sQSm%p@I{%f h&@add y binds to l‘s Rody

78 Blass ated peptide of ]% rggh | ses
¥ %g e gfesisﬁ o

©¢4 ected from PAB % %?) sisting of
e%‘fﬂ’is Ssm)nocl onal antib L $HB %h | gG
Leraerais @@anglas anti - GOF8 pol PEERMENNEST i serum 10. A
fulsemmprayta@eﬂmé{rmrgl@bm& he bepen deuptpkinsged 1 or an
antempmisqgibbbsusagment of t he pPBptripkinsegtl. A nucl eic
aclepbomisequibsug hat encodes theWargsiowthprotein of claim
10Ledoisthurbisei ¢ aci d nol ecul @ramgd-spotadleanfiste
PepdpsiRisdhabichmg- 13. A nucl gjfeqhri d nol ecul e t hat
en isth EBBEI de of claim 1 4., ThEraHC! eic acid

ferﬁfc%?&}éﬂ 13 that Conpgi s fb%snu eic acid
C

s eotl de 1112 to.nu e 1171 of SEQ
I p rus.Lg %7’? licable cl OE "Xgl’f onprl sing
IGrQRIeS PHASTY ecul e of cPRP 33?16 A host cel |
c&ﬁﬁ’?@,ﬂeﬁ‘g}s @ﬂ@Q’@‘E}‘Fl cabl e cl onLﬁr epytBbass cl ai m 15.
17Pomegisnytuleis | of claim 16 W’mte grappieansf or med by

t hWeomloaisi mgromeatwaiusl8. The hoBtackedréppie cl ai m 16 t hat
is a eukaryotic cell. 19. A method of producing a GDF8

eptide, c ris the s S culturing the host
geFI'”cﬁquﬁ mr)ﬂ?f qué"%g *é%‘éf"%@ ’ttE% anipg 'é@gﬁ%ﬁp%'@“ afligal or a
V. t
RS 18 {2iRRII R SR foRQIRBE I Agulton of GDFe

focanpuetelnnaw oonediicsl lpgmdse rbapomivent@machn GIF & Hawnregulation. For
e vaccihe co {on of clai.m,20 .fu

T
ptgg%gq af he RIFSSR; DVERIC n AMhEORRATHPN eﬁ"?'mag FH@' b understood to
mélgﬁé 2 rBma U RS dRSRa0FR) :éb@@feﬁﬁé)'"?i'o sc(eéfﬂhéf'rgfﬂe?trs]é(mcludmg

mnistering to the ani mal an effective anoun
micec ttacgudionp eigs)i mbbit species, and avians, such as pigeons, parrots and the

like.

Other birds receiving such vaccination or antibodies can be associated with

either commercial or noncommercial aviculture. These include e.g., Anatidae, such as
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of claim20. 24. A screening nethod for selecting an

anti-GDF8 anti body or anti body fragnent from anong a
w@bkwsabd204 of anti bodi es or anti body fragment SPCT/US2004/043125

conprising contacting the @éptide of claiml1l with a

I i Ui : y
SRR oIS, e, 8BFed Bnd pRicthS, Sich 8 dafestRigRt,
Pha.ﬁﬁmglab} é.(f_g;a,tpafric@elt iandIgrotmse g&dsiemm,ﬂéﬂﬂédﬂes,%gi,/barakeets,
met hod o own-regul atin ctivity in gn ani
mBGRIYR: ATGOEA Gt EAPIR ORI RE] BbugastoTReTiRsgnd Mmembers of the
Réﬁt@qgﬁ'm to the animal, in an anount and for a
uration effective to down-regulate GDF8 activity in
t he lamanother pefsredd entbedianenthady obthelabeye peditedarimats (preferably
the peptide of claim 1. 26. nmet h o -
QT WBRDGUP AT eSS dicler 32 o9 a8l G frantiasiss:tat gpecifcally
b M iRentie P@P{icﬁ@é, aNdithe ANcedd 8hfiboRes R Ran@stddBr use in
vacci ne conposition of claim20. 27. A nmethod of
askays; ardyol it vetgriGDySordutran medicinane.gnitowrovideiovgiragulation of

' i zin he animal with an effective anmunt h
GPEBPr Y Srlss ety ahnisdical gufiost iesSphaive 3Hh dfbrs "°
d(&ﬁ?@%b%h STI NG <110> Scheri ng- Pl ough Ltd. Junker,

Vi chran , Mark D. <120> NEUTRALI ZI NG

EPI TIREp BASEDINGRONTH NENHSIOENEr urdamsiaedh B eferancede4Be following
<1503, 60/ 533,,719 <151> 2003-,12-31 <16Q> 3 7 :

NG MO XA IS ATCR 28 FROVided 23 prelian B8 fi¥ention, The

fol ARG é(%%@ﬁl%%?é@éﬁﬁ?ﬂéd’h ordd2 o fehe fully ill¢Steate etmBadiments of the
DIl <220> <221> Peptide <222> (282).. (301) <223> DJ2

invaratipn arxp showdpn ingewap be sopgigred as (igi)g theplseadisgope of the

in?ézr?t%?.<221> Peptide <222> (312).. (331) <223> DJ4

EXAMPLES

EXAMPLE 1
Materials & Methods
A. Expression and Purification of Precursor GDF8 (GDF8 Prohormone)

The natural DNA sequence of the precursor GDF8 or prohormone (SEQ ID NO:
2) was optimized for expression in mammalian and viral expression systems. To avoid
the negative effects of viral host shutoff mechanisms the DNA sequence was
designed to be as divergent from the mammalian nucleic acid sequence as possible.
To accomplish this the amino acid sequence of the GDF8 prohormone was reversed
translated using yeast preferred codons. The resulting sequence was surveyed for
codons, which retained their homology to the human GDF8 nucleic acid sequence.
Where possible these codons were substituted with the next most preferred yeast
‘codons encoding the same amino acid. The resulting nucleic acid molecule (SEQ ID
NO: 3) was commercially synthesized for incorporation into the appropriate expression
vectors.

The Flp-In™ CHO expression system (Invitrogen, Carisbad, CA) was used to
express the optimizéd GDF8 prohormone. Briefly, a GDF8 prohormone construct

containing a C-terminal FLAG® (Sigma-Aldrich Corp., St. Louis, MO) epitope fusion
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<220> <221> Peptide <222> (327).. (346) <223> D 5
<220> <221> Peptide <222> (342).. (361) <223> DJ6

W 208merAL1> Pepti de <222> (357).. (375) <223>PCIVS2004/043125
<400> 1 Met G n Lys Leu G26¢ Leu Cys Val Tyr | i e Tyr

SRR R Ao oo
plww’ta‘j&% éé??étaﬁ@he,@sbln IDiggés GA?! T HeePL AB® fyslioriag facilitates

G n~“Asn Thr 35740 45 Lys Ser Ser Arg

sdpafatfdrtiofflaAGPeubivs proteits on lanearitieBLASR geicdlemn5A PER DNA
O Arg Leu Qu Thr Ala Pro Asn lie Ser L sgﬁ%p Val lie
frafgrgent containing3heonadified GRS PthCer;JnﬂHéL&G genre wag then cloned

: du,Leu lie Asp G | 0 ' .
mtg;;ga;@léj igcijregélgn A(?%tc@ p?pDMS@Zﬁ' @Wtrﬁégﬁ&%ﬁﬂ%&ﬁp Generation
ot 4RI BTl T bfrbrdELAED usion roti
wass gclffbyed s cBtransfestiy of GyesFiphla "PIGHQ\celIFine v@ith treeFip-In™

130 135 140 Lys lie Gn Tyr Asn Lys Val Val Lys Ala .
expresdien vaetor cPriainjng L@Gﬁ@-ﬁ% gengend e pip regombinase

o bt p g EOEs L Gl lphs bt ok -
SR b g aniamoed R seobyetc e O\
reggmbkr}fguorh{\ s@bleﬂ Ilgff)ggg@ﬁsiﬂm,agg@eg ing; hek?lgFéggohormone

I : , :
coRGnERINAE A4S SBRCPAYs Gulaited (il hlropiibia EsesGdion.

240 TestBbr GHO BEIPIINR ¥BxHicdsihgRhSIGDES présdrmitire Ehietaining the
Leu Au Val Lys 245 250 255 Val Thr Asp Thr Pro Lys

FLAXG®Seg Warsgadiied\spsibper@ion telturédp sexwsn-free media using standard
techniques. Conditioned media containing the secreted GDF8 prohormone was
generated using the WAVE bioreactor system (WAVE Biotech LLC, Bridgewater, NJ).

Purification of the FLAG® tagged GDF8 prohormone was achieved by affinity

chromatography using an anti-FLAG® M2 affinity gel (Sigma-Aldrich Corp., St. Louis,
MO).

B. DJ5 Specific Antibody Purification
DJ5 (SEQ ID NO: 8; See Table 2, below) specific antibody fractions were

purified by affinity column chromatography. An affinity column was prepared by

coupling 10 mg of DJ5 synthetic peptide to 0.8 g of cyanogen bromide-activated
Sepharose 4B (Sigma Genosys, Woodlands, TX). The column was washed and
equilibrated with PBS. Approximately 11ml of Goat IgG fraction (10 mg/ml) was
applied to the affinity column and washed with 25 ml of PBS. Fractions of 1.0 ml were
collected and monitored for absorbance at 280 nm. Bound material was eluted with
approximately 10 ml of 0.2 M glycine (pl:l 1.85). Fractions of 1.0 ml were collected and
neutralized with 0.25 m! of 0.5 M sodium phosphate, 0.75 M NaCl, pH 7.4.
Approximately 25 yl aliquots of unbound fractions 1-10 and bound fractions 25-35
were assayed for ELISA reactivity to DJ5 peptide. Unbound fractions were found to be

negative for DJ5 reactivity. Bound fractions exhibited a strong peak of reactivity to the
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35

260 265 270 Asp Qu H's Ser Thr Au Ser Arg Cys Cys

Arg Tyr Pro Leu Thr Val 275 280 285 Asp Phe Qu Al a
WOb@s@ozodirp Asp Trp lie lie Ala Pro Lys Arg TRCT/BSI04/043125

295 300AH06148. ST25. t xt Ly27Ala Asn Tyr Cys Ser d vy

DJ%Q uqs%s ’Lﬁr@#ﬁﬁqﬁ ;/8{1 b‘@ %ﬁﬂb@ﬂngfﬁﬁﬁxﬁQQ&M Rréaf%d Pooled
safﬂplé/s wefe bacer2fatddand ?zﬁe|6|buﬁePemI@xgeﬂymtﬁ'phoanhatErhuffered
ys Met Ser Pro lie Asn Met Leu Tyr 40345?8%

sah@m (RBSy apjrdicated bglow, Sampjec r@a IONg YT ngng‘g by the OD

ool 520 R N0, 05, 8 3 Bl Bl B, )

The2#dboutidssamplearay adjad@2ito( Brg/m! 4nd ¢1g bewnd sampiw wes adjusted
Precursor GDF8 <220> <221> Peptide <222> (1112)

to 1.mg/Amiy for<spbssqeidti®s D 5 <400> 2 agattcactg
gtgtggcaag ttgtctctca gactgtacat gcattaaaat tttgcttggce
60 attactcaaa agcaaaagaa aagtaaaagg aagaaacaag
aacaagaaaa aagattat at 120 EMMRIIEl a at cat gcaaa
aactgcaact ctgtg ag t at gc o. u180

QO

tgttgctggt ccag FFato—taaat-gagod : agaaaat g
1 992833204 @598 %G %@ésﬂ&&bﬁ{e@ ﬁéh%ﬁmﬂﬁamzed goat by the

a cttcaagaa t agaagccat 300 taagat acaa
fOIEQ%%@Sié%?a aacttcgtct ggaaacagct cctaacatca gcaaagat gt

360 tat aagaca %cca aagctcctcc actccgggaa
c:gﬁ-t-&ﬁ@g’—géigﬂgg(@iﬂo ccagagggat gacagcagcg

atggctcttt aagatgac gattatca ctac

aaca#aBaanen 23@1@3{ ot éamgam%teb{% vea&@ﬁaﬂ%@) Wéédm%'aed with

puzfigd 3¢ §(§r§ﬁ|n§§ggﬁaﬁ égﬁtgg@gbg @%ﬁr&%cgag%ggr?gé;}gby Example 1,

abloveRarcnows Coagdelfang bhpasterovgs EngﬂslgedtaaFteJmQ{mgamplete

achadar (61 49 240G RO AL bPHEP RSN IR0 LEEAd ok P of the goat.

Stgc%%gggacc{)ogtgﬁ{r%g ABYtiGSE 9L Hitigeré@ a8 AOWEEKY Hlee, six, and ten

aact taggcattga aataaaagct ttagatg a%
co@ta}gé@miﬂmg&éﬂbmtﬁm gmt.gmﬁeam:Ftemmbsglr@aUt;d@tga@huvant (IFA). Blood

S BRSSP Can 0% SRS prsp i vacuum

48,5
ST ot et s g o

cegmmgeaaa%@@ﬂ%ﬁl‘déggzo caattesdo gemovedhaged blagdpeelist The plasma
1080 -
was re-calcified to produce serum. The serum sample collected 15 weeks post initial

immunization was used for further analysis.

B. Collection and Purification of Goat Polyclonal IgG

Serum was harvested from the goat after 15 weeks, and the IgG fraction was
purified from this serum, as follows. The IgG fraction of goat sera was purified on a
Protein G agarose column according to the manufactures protocol (Kirkegaard and
Perry Laboratories, Inc., Gaithersburg, MD). Eluted fractions were pooled,
concentrated, and buffer exchanged with phosphate buffered saline (PBS) utilizing
Centriprep centrifugal Filters (Centriprep YM-10, Millipore Corporation, Billerica, MA).
Sample concentrations were determined by the OD 280 method (CURRENT
PROTOCOLS IN IMMUNOLOGY, /d.) and adjusted to 10mg/ml.
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atttttacaa aaatatcctc atactcatct ggtacaccaa gcaaacccca
gaggttcagc 1140 aggcccttgc tgtactccca caaagatgtc

WO ewaatd2ent atgctatatt ttaatggcaa 1200 agaacaaRCEHUS2004/043125
at at at ggga aaattccagc gat gg8agta gaccgctgtg ggtgctcatg

1260 agattt at at taagcgttcgmggta aaacat ggaa

ggttttcccc tcaacaattt 132 tg aaattaagta
ccacaggct a t aggc chagacriationccGoat Antisaagml 380

g? : ?r%ggg?ﬁ% aa tgfﬁ%g%??%%%go&%éat tggé C aa@%lieoggs PGA. ltis
exﬁ%%téﬁ"iﬁgﬂh ({;h[qg%cﬁgct%a&gﬂglﬁ%%nﬁgggleéaﬁé&é@é alnst VaI'IOUS

acaa catcggcgag gaaatgaaag cgattctcct
ephEFss bealgé BDEM ptamationaagolgagleat True PGAaatiserua was characterized

ttctttaaagttttgttt 620 tattta at.cc
byatciagHie TgnGeHeinR SN eJgAPesRY S PIGWEal adh Ygggranscription
ac{l\g%éﬂ)g} %%%aaé/ Wa@gaggtét%gi tkabdrd G@tF‘Bt sielediahzatén Blessentially

caaaa atagggatgg tgcagcat at
thated ahiés epal (Eatvethtfecterst 18y ﬂéadaOQm)oNgt@yc-amwalttlssue cuiture

tre g UG DTt S TR deseY Pitch (tinEdyph 8 fid Afdftica
Scipries. énct,tB@%ﬁ??@%@eré%ggéé&@ﬁ?? OLERRTEA A204

Rr@%@bh%ﬁbfrcdrﬁé@bﬂé?tm Ced4PBB) apddnoateatet Gr@ add @, &% &2,
cagtca 2040 aatggtgttt gitttttatca aaat gt

humidAedthembasgRgamitia Adieeture enio SONEEEs gyaRoY's 5A medium,

1054 KGAERTAe SRR, PP oRIAE RS BP0 LA S Bp 0B tting rester
tham8Q%AtdrifRichab atlead s wetaQrarisharitiedrnisfgitet tvjtraaaixture of plasmid
taagt gtctc cttttttatt tactttggta tattttLaca 2280

fezase apd A VY dEdaed uahgheuaipsg E%qonypeaggqughe

GE50G% 3519 GRS o EORARR S balpeRcs Corporton.
|nma|@pdslw; am) had dalubatdd 16 hbatd intd 371GCHH(ROR, paradifiedchamber.

R o gatanc oLt St g TR L rom e
hugrﬁ i {)ltatsﬁ‘ﬁﬁ @é‘r{a%&%?&%ﬁﬁ%F gﬁ 2R, WridrResars ETHS responsiveness

tgact tatctg aaat gaagad taaactgatg ctatctcaac
to twd haterglbgods peoracter reparter comistraitt. t ga t aat gaat at

o SR 105 oA A A AR o convol o

i Thi dded
g SRR A0 MOS0k b IO, T gone o

asld 6drtrblan 4®rgaize forttrarsiectiopnfficignass ACells weee then treated with 100

o) B 52305 3R Sy R B RSBl M) M 4 o an

adtRithral 18 #burdlirss 37P€asW €022 Rdmidifiéd chamb&ll)ucﬂ%?@e and beta-
Encodes Precursor 8 <220> <221> Peptide <222> (985)
galaqtasidaye were quantlﬂed in the treated cells using the Dual-Light Lumferase

Assay (Tropix, Applied Biosystems, Foster City, CA).

Each sample was run in duplicate (2 wells). The signal for each well was
calculated as the luciferase signal divided by the beta-glactosidase signal times 100.
The sample signal was calculated as the average of the two wells.

To test the bio-neutralization activity of an antibody sample various
concentrations of purified IgG fractions were incubated with the GDF8 protein
(approximately 16 hours at 4°C) prior to treatment of the cells. The percent inhibition
was calculated as 100 — (100 X sample signal) / (signal with GDF8 alone — signal with
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<223> Encodes D 5 Peptide <220> <221> m sc_ feature
<222> (1132) ..(1161) <223> Encodes C-term nal FLAG

WO 25460204 3 at ggat ct ac agaagttgca gttgtgtgtc PCT/US2004/043125

tacatctatt tgttcatgtt gatcg®cgcc 60 ggacctgttg

SRR 08 g PRSI RSB APA BB e

snﬂﬁrﬁhﬁﬂé@ﬁ? Tedls aapabv. 180 caaattttgt ctaagttgag

attggaaact gccccaaata tttctaagga cgtcattcgt 240
caattgttgc caaaggcccc acctttgaga gaattgatcg accaatacga

tgttcaaaga 300 gacgattctt ct gttc ccttgaagac
gat gact acc ajggeactac t.gaa
caact gaat Ef&?pgyéﬁa] g%&@éy 2 @%&é@‘g&%%%égc%gt

420 tttttcaagt tctcttccaa gattcaatac, aacaagattg ., .

t t aaagct c Samplgt (§gda5)480 tacm&m
accaact actGesttgtnormget @58gat t t t gcg tttgatt dag 540

ccaat gaaggs@dtgdR@AL(280)at acacaggt attagat®ct tgaagttgga
t at gaat cctgH0 mgha@agpaa tctggcaatc tatggacgtt

aaaact gtth attc_a@‘?gc g) gttgaagcaa 660 ccagagtcta
atttgggt at cqagg a g gccttggacg aaaacg a tgacttggcc
720 gttact®dc c‘?ég Ltgg tgaagacggt tt cccat

tt ct ggaagtGeaiagtffAadb) 780 gatactccta agcdttccag
gagagacttc ggattggatt gtgatgaaca ttctactgag 840

tctagatgtt gtagatatcc attgaccgit gatttcgagg ccttcggtt
ggat seetrgoe iaptaseay €aR 'r@&émg&%}@%@gﬁe? of the'fanvisted goat
t . t i i

s 8hs bR aptlc of Fotihly S9GALSR of the GOFS used in
thitdlivitgabgayccc caact aaaat gtcccctatc aacatgtt gt

acttcaacgg taaggagcag 1080 attatttacg gtaagatccc

tgctatggtt gttgatagat gtggttgttc tctcgaggat 1140

t acaaggat g acgacgat aa gt ag i 148 . ST25 . txt

<210> 4 <211> 20 <212> PR XAMY e n <220> <221>

m sc_ feature <22%odb Polydloiral AmipdihBellngs| eu Asp

Cys Asp GAJsEb&ifﬁENeﬁhralieauoﬁagimme 6§ theoBDHS Prafein 5

Ar g |WrdEF ® d&Brrathethé@perificdyl dPthéOneitializifgimidAdresponse the

Human <220> <221> m sc_ feature <223> DJ2 <400> 5
PGA IgG fraction was assayed for its reactivity with a set of seven overlapping

.peptides (DJ1-7 see Table 2 and Figure 1) that span the entire coding region of the

active GDF8 protein. Reactivity of the Goat PGA IgG to each individual peptide was
determined by Enzyme-Linked Immunosorbent Assay (ELISA) assay. The GDF8
peptide ELISA was performed essentially as described in Protein Detector™ ELISA
Kit HRP, ABTS System (Kirkegaard and Perry Laboratories, Inc., Gaithersburg, MD).
The following modifications were used in the assay. Synthetic peptides DJ1-7 (see
Table 2, below) were custom synthesized under our direction by ProSci, Inc. (Poway,
CA). Plates were coated with synthetic peptides at 500 ng per well and purified GDF8
prohormone at 250 ng per well. Primary antibodies were 1gG fractions from various
samples. Secondary antibodies were used at a dilution of 1:2000. For gaat primary
antibody samples the secondary antibody was rabbit peroxidase-labeled antibody to
goat IgG. For rat primary antibody samples the secondary antibody was goat
peroxidase-labeled antibody to rat IgG. The OD 405 nm was read for 15 minutes with
an ELISA plate reader. The ELISA reactivity was calculated as OD 405 per minute
times 1000.



Cys Arg Tyr Pro Leu Thr Val Asp Phe A u Ala Phe G vy

Trp Asp Trp 1 5 10 15 lie lie Ala Pro 20 <210> 6 <211>
WQ@Q0082d4204 PRT <213> Human <220> <221> mi sc_ f eB€TIUS2004/043125

<223> D33 <400> 6 Trp lie I13e Ala Pro Lys Arg Tyr Lys

Ala Asn Tyr Cys Ser @ y @d ul1l5 10 15 Cys d u Phe

Val 20 <210> 7 <211> 20 <212> PRT <213> Human <220>

<221> m sc_ featureAH06148. $able 2xt <223> DD4 <400> 7

Gu Q/s G u Phe Valgikg AdtiveRegiarsPéptidBso H s Thr

<21:'1§él§§ sz hoadid Bedtighddsn 20 <210> 8

<221> m sc

featDye <22872865 <40@FGLDEDEHBEESRGCRYLLAS SEQIDANG: 4
d ynger Abg2@do1y Pro CRMPLOWDFEAFGWDWIIAR 10 SEQTBrNO: 5
Lys iVe3 Sepo2B316210> QHRHKRYRANYRSBECHRV <2ISEQHINRO: 6

<2205,£2213¢5i33q_ f eatfEFVFLOKYPHTHLVHQAN  SEQ ID NO: 7
DJ5  327-346 VHOANPRGSAGPCCTPTKMS SEQ ID NO: 8
DJ6  342-361 PTKMSPINMLYENGKEQIIY ~ SEQ ID NO: 9
DJ7  357-375 EQIIYGKIPAMVVDRCGCS SEQ ID NO: 10

* relative to Human GDF8 prohormone (Genebank Accession Number
NP_005250)

The ELISA results are summarized by Table 3, below.

Table 3
ELISA reactivity of PGA 1gG (10 mg/ml)
to GDF8 Active Region Peptides

OD 405 / minute X 1000

5

Antigen 1:20 1:40 1:80
DJ1* 23 10 1
DJ2* 3 0 0
DJ3* 0 10 0
DJ4* 3 0 0
DJ5* 121 37 27
DJ6* 3 0 0
DJ7* 10 1 0
proGDFg8** 194 196 199

* peptide, ** prohormone

The PGA IgG fraction reacted specifically with both the purified GDF8

prohormone and with the DJ5 peptide. Among the GDF8 active region peptides the
IgG fraction reacts specifically and exclusively with the DJ5 peptide. This is a strong
indication that the neutralizing capability of this serum is directed against an epitope
defined by the DJ5 peptide. In order to confirm this hypothesis the DJ5 specific
fraction of PGA IgG was purified. This was accomplished by affinity chromatography
as described in the materials and methods. The PGA antibodies were separated into
DJ5 peptide bound and unbound fractions. Both fractions were assayed for
neutralization activity against the GDF8 protein.

The results in Table 4 show that the majority of GDF8 neutralization capacity
resides with the antibody that binds specifically to the DJ5 peptide. This clearly
demonstrates that the DJ5 peptide defines a neutralizing epitope of the GDF8 protein.
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<223> DD6 <400> 9 Pro Thr Lys Met Ser Pro lie Asn Met

Leu Tyr Phe Asn Ay Lys Qu 1 5 10 15 Gn lie lie Tyr
WQ@0082d0Q% 10 <211> 20 <212> PRT <213> Human <2P0FUSDB4/043125

m sc_ feature <223> D37 <400> 10 Val H s G n Al a

Asn Pro Arg Ay Ser Ala Ay g Q/s Cys Thr Pro 1 5 10
lY.l

RSN = 2T iraﬂzatwﬁ 5Dk sp%l:&fc %&tlbﬁii‘%

1T LA

s Gn Arg d y " Ser A%—%@@“—Eﬂ

Thr PrazdatS dddmab2sby**Lys Met Ser 20 <210> 22 <211> 20

<212> PRT <213> Ans nser <400> 12 Val Gn Ala

Asn Pr P& gbedy gl G0k &y pro oys Oys ThrZ%Pro 15 10

15 Thr plesodvill I§ET2R0 <210> 13 <211> 20 <2B@> PRT

<213> Anser anser <400> 13 Val-lLeu G n-Ala Asn-Pro Arg —

Ay She mraalgoa) Igp wagyasnegpdiver gentrel gurifies figm pgn-mmunized goat sera
(cwmewallywcf@@eck)zlw 14

Curiously, in a preliminary experiment, neutralizing GDF8 antibodies were not
obtained when two rabbits were injected with the human DJ5 antigen conjugated to
keyhole limpet hemocyanin. As can be seen in Figure 2, the amino acid sequences
corresponding to DJ5 for rabbit and human GDF8 are identical, whereas the amino
acid sequence of goat DJ5 is different. Therefore, in view of the data provided above
for the goat, the preliminary rabbit data suggests that it may be advantageous to use a
DJ5 antigen that comprises a different amino acid sequence than that for the
corresponding region/portion of the host animal GDF8. Thus, in this case, the ability
of the recombinant human GDF8 prohormone to induce bio-neutralizing antibodies in
a goat may be due, at least in part, to the fact that the antigen used comprised an
amino acid sequence that differs from that of the host sequence by a single amino
acid substitution in the DJ5 region/portion of GDF8 [see, amino acid residue 333 in
Figure 2]. More particularly, as Figure 2 shows, the Argasas in the human sequence is
replaced by a Lysss3 residue in the goat sequence. This lone conservative amino acid
substitution may constitute an alteration that is significant enough to render the protein

“foreign” to the goat immunological surveillance system.

EXAMPLE 5

GDF8 Neutralizing Rat mAB 788 Defines
A Specific Neutralization Epitope of the GDF8 Protein

Rat monoclonal antibody 788 is reported to neutralize mouse GDF8
bioactivity (R&D Systems Inc., Cat. No. MAB788, Minneapolis, MN). In order to
confirm this result we assayed the monoclonal antibody for neutralization activity
against the GDF8 protein. The antibody was characterized as described by Example

2, above. The results of this assay are summarized by Table 5, as follows.
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<211> 20 <212> PRT <213> Bos taurus <400> 14 Val H s

G n Ala Asn Pro Arg Ay Ser Ala Ay Pro Cys cys Thr
WEe@sa6da040 15 Thr Lys Met ser 20 <210> 15 <21HCT/BR2004/043125

<212> PRT <213> Cam 's fam3iari sAH06148. ST25. t xt

<400> 15 Val HlanAIaAs ArgGI y ser Ala @G vy

Pro Cys Cys Thr Prog t Ser 20 <210>
16 <211> 20 <212> F%é':gﬂ"iui Qﬁ"n?‘f 9L 400> 16 Val
H s G _n Al a Asn prmanchal v _Pro QOues

LRI T = AL

Cys ThrS @Ie(ggjgﬁ)ls Thr Lys MM&M

<211> 2 1 > T <213> CoI unba livia <4Q8> 17 Val Hi

s G n ArgGIyserAIaGIy Fo Cys Cys

Thr Pro )[hr Lys Met Ser 20 <210> 18 <211> 20
urn

<212> i X chinensis <400> 1§ Val H s
G nAI yserAIaGI yProOC,ys cys Thr

Pro 1 52 HYF—Lys—Met—Setr—20—<210>—19<211>20

Table 5 confirms that this antibody is capable of neutralizing the activity of the
GDF8 protein. In order to determine the specificity of this neutralizing immune
response the rat monoclonal antibody was assayed for its reactivity with a set of
seven overlapping peptides (DJ1-7 see table 2 and figure 1) that span the entire
coding region of the active GDF8 protein. Reactivity of the monoclonal antibody to

each individual peptide was determined by ELISA assay (see materials and methods).

Table 6
ELISA reactivity of Rat MAB 788 (10 mg/ml)
to GDF8 active region peptides

OD 405 / minute X 1000

Antigen 1:20 1:40 1:80
DJ1* 4 0 0
DJ2* 0 0 0
DJ3* 0 0 0
DJ4* 0 0 0
DJ5* 133 118 102
DJ6* 0 0 0
DJ7* 0 0 0
proGDF8** 132 127 132

* peptide, ** protein

The rat monoclonal antibody reacted specifically with both the purified GDF8
prohormone and with the DJ5 peptide. Typically a monoclonal antibody has mono
specificity to a single epitope. Among the GDF8 active region peptides this
monoclonal antibody reacts specifically and exclusively with the DJ5 peptide. This
result provides further independent evidence that the DJ5 peptide defines a

neutralizing epitope of the GDF8 protein.

Many modifications and variations of this invention can be made without

departing from its spirit and scope, as will be apparent to those skilled in the art. The



<212> PRT <213> Danio rerio <400> 19 Val Asn Lys Ala
Ser Pro Arg d vy Thr Ala @ y Pro Cys Cys Thr Pro 1 5

wAa 0038662 Lys Met ser AHO6148. ST25. t xt 20 <210pCR0S2004/043125
<211> 20 <212> PRT <213> E@dus cabal! us <400> 20 Val

spefiieSpOqhichittpsClithd bohe) e Bfior i ity O 1 I YRy, and the

mvéﬁib?ﬂs *?BBeﬂRﬂ% @aly| bsj,sthgabfmsl of #@épp@ikiéehd:lairhs, tﬁgehhner with the
Ala Asn Pro Ar Pro Ala @ r% %Thr Prf
full scape ebequivalepss taewhs@rSUEb GL@ rfze led Noineroys Leigggnees are

cﬁeﬁﬁé%@ gsééﬁgﬁ%jl &\@u@ﬁ@%@@o&@' S%I nld?‘g@%r% o‘]“;d?.lb'f’éﬁed and/or

interivet-pllished nelei@ dorl ati ﬁdlgzﬂeptﬁib/p:m@n saanenzes,ihe disclosures of
punct at us <400> 23 Val kgs Al.a Ser Pro Arg Ay Thr
WhlAh@r@'}ﬁOPia@ra@ﬂébW@fE’Wﬂcqjﬂé iIrentigeties. thr Lys Met ~ Ser
20 <210> 24 <211> 20 <212> PRT
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<213> Lepus capensi SAHO6148. ST25.t xt <400> 24 Val Hi s

Gn Ala Asn Pro Arg d vy Ser Ala d y Pro Cys Cys Thr
wWoe@5063040 15 Thr Lys Met Ser 20 <210> 25 <21HCT/BR2004/043125

<212> PRT <213> Macaca fascHcul ari s <400> 25 Val H s

in Ala Asn Pro Arg d vy Ser Ala d Pro S s Thr
whe} § Gendh 115

1515 Thr Lys Met Ser 20 <210> 26 <211> 20
<212> PRT <213> Mel eagri s gal | opavo <400> 26 Val H| S
G n Ala Asn Pro Arg Ay, Ser Ala Gy Pro % J
Pro11 An 1$Dla1@dmﬁp’ﬂdp§wét3t'8§r0f§@ arfgwer amitio pell regidues that

212> PRT.
coﬁ]pélsgg@nﬁpé%ﬁcg %9@@&#”3?;] d’ §@)§f§ g&bq\ﬁ' Tﬁrsnplr_gs 1
5 10 15 Thr Lys Met Ser 20 <210> 28 <211> 20 <212> PRT

<213> Mu | 400 8 Hi G,
A g 201 Jnsisolaipd REpYiaeE Qe tysatiRm e ABGaGY reRues 321 to

34@/@%@&@6}%02{)/6\%6148 ST25. txt <210> 29 <211> 20 <212>

nyki ss

3. The isolated peptide of claim 2 that comprises amino acid residues 320 to
350 of SEQ ID NO:1.

4. The isolated peptide of claim 3 that comprises amino acid residues 312 to
residue 361 of SEQ ID NO:1.

5. An isolated peptide consisting of 50 or fewer amino acid residues that
comprises amino acid residues 327 to 346 of SEQ ID NO:1 comprising an amino acid
substitution;

wherein there are no more than five amino acid substitutions between amino
acid residues 327 to residue 346; and

wherein the peptide specifically binds to rat monoclonal antibody 788.

6. The isolated peptide of claim 5 comprising amino acid substitutions at a
position selected from the group consisting of residues 328, 329, 331, 333 and 335,
and combinations thereof, wherein,

(a) amino acid residue 328 is His, Leu, or Asn;

(b) amino acid residue 329 is Gin or Lys;

(c) amino acid residue 331 is Asn or Ser,

(d) amino acid residue 333 is Arg or Lys; and/or

(e) amino acid residue 335 is Ser, Pro, or Thr.

7. The isolated peptide of claim 6 comprising no more than one amino acid
substitution between residues 327 to residue 346 of the precursor GDF8, provided
that the peptide specifically binds to rat monoclonal antibody 788.
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<400> 29 Val Asn Lys Ala Asn Pro Arg Gy Thr Ala G vy

Pro Cys Cys Thr Pro 1 5 10 15 Thr Lys Met ser 20 <210>
W@0sAdeko4 20 <212> PRT <213> Ovis aries <400> BOr/Usi004443125

s G n AaAsn Pro Lys Gy 3er Ala @y Pro Cys Cys Thr

Erzg '@%Psgﬁgyb{ggg?ﬁ% 4:’% naé@?f gs%q gﬁﬂg&%@% ]a\fﬁc ﬁ&granhzation

epﬁb?eﬁéﬁaﬁéﬂti&F@%t@@dyN a GI y Pro Cys Cys Thr Pro 1
5 10 15 Thr Lys Met Ser 20 <210> 32 <211> 20 <212> PRT

<213> Rattus norvegicus <400> 32 Val H s G n Ala Asn

o s St LA i B1p0 g 8 gy B tfods o e

gr&ap Eﬁ@n§|§’u@g oﬁﬂél@hh%%&ﬁéﬁoﬁ@ﬂél antibodg|788sand ga IgGefractlon of
Asn Pro Ar Thr Ala G Pro Cys Cys Thr Pro 1 5

gord ant- G‘IHFBWQ{ME‘I@@F'SQW”%210> 34 <211> 20 <212> PRT

<213> Spans aurata <400> 34

10. A fusion protein comprising the peptide of claim 1 or an antigenic

subfragment of the peptide.
11. A nucleic acid molecule that encodes the fusion protein of claim 10.
12. A nucleic acid molecule that encodes the peptide of claim 6.
13. A nucleic acid molecule that encodes the peptide of claim 1.

14. The nucleic acid molecule of claim 13 that comprises a nucleic acid
sequence of nucleotide 1112 to nucleotide 1171 of SEQ ID NO: 2.

15. A replicable cloning vector comprising the nucleic acid molecule of claim
13.

16. A host cell comprising the replicable cloning vector of claim 13.
17. The host cell of claim 16 that is transformed by the cloning vector.
18. The host cell of claim 16 that is a eukaryotic cell.

19. A method of producing 2 GDF8 peptide comprising the steps of culturing

the host cell of claim 18, expressing the encoded peptide, and recovering the peptide.
20. A vaccine composition comprising the peptide of claim 1.

21. A vaccine composition comprising the fusion protein of claim 10.
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Val Asn Lys Ala Asn Pro Arg Ay Thr Ala Qy Pro Cys
Cys Thr Pro 1 5 10 15 Thr Lys Met Ser 20 <210> 35
W 203866204 <212> PRT <213> Sus scrofa <400> 35 REN/UBR00£043125
G n Ala Asn Pro Arg Gy Se Ala Gy Pro Cys Cys Thr
Pro 1 5 10 15 Thr Lys Met Ser 20 <210> 36 <211> 20
<212> PRT <213> sus scrofa <400> 36 val Leu Gn Al a

AsnoBr oY g ddinve Seipdkitioflof cRim 20y furthes chmpriing an adjvant.
15 Thr Lys Met Ser 5)815 Prisig ad
23. A method of eliciting an anti-GDF8 immune response in an animal,

comprising administering to the animal an effective amount of the vaccine composition

of claim 20.

24. A screening method for selecting an anti-GDF8 antibody or antibody
fragment from among a plurality of antibodies or antibody fragments, comprising
contacting the peptide of claim 1 with a sample comprising one or a plurality of
antibodies or antibody fragments, and detecting antibody or antibody fragment that

selectively binds to the peptide.

25. A method of down-regulating GDF8 activity in an animal comprising
administering an antibody or antibody fragment to the animal, in an amount and for a
duration effective to down-regulate GDF8 activity in the animal, wherein the antibody

binds specifically to the peptide of claim 1.

26. A method of down-regulating GDF8 activity in an animal comprising
immunizing the animal with an effective amount of the vaccine composition of claim
20.

27. A method of down-regulating GDF8 activity in an animal comprising
immunizing the animal with an effective amount of the vaccine composition of claim
21.



