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25 Growth differentiation factor 8, hereinafter GDF8, is also art-known as GDF-8
or myostatin. The genes encoding the precursor of GDF8 (hereinafter "precursor
GDF8") have been cloned from a wide range of organisms. These include the human
and murine precursor GDF8 [Nestor ef al., 1998, Proc. Natl. Acad. Sci. 95:14938-43;
U.S. Patent No, 5,827,733, the contents of which are hereby incorporated by

30 reference in their entireties]. It has also been reported that GDF8 immunoreactivity is
detectable in human skeletal muscle in both type 1 and type 2 fibers. Antibodies and
assays for detecting GDF8 are described, e.g., by U.S. Patent No. 6,096,508.

It has further been reported that GDF8 plays a role in down-regulating or
inhibiting the growth and development of skeletal muscle, as confirmed by GDF8

35 knock-out mice (McPherron et al., 1997, Nature 387:83-90). For this reason, there



pronoter and an assay, with the proposal that the assay be used to
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cell by contacting the cell with a GDF8 prodonain that conpetes for a
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The present invention solves these and other shortcomings in the art by

providing GDF8 peptides ( e.g., peptide fragments of GDF8 of 50 residues or less)
comprising a specific neutralizing epitope for GDF8.



20 there are three conservative am no acid substitutions between
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the peptide. In still another embodiment there are two conservative amino acid
substitutions between residues 327 to 346 of GDF8. In yet another embodiment,
20 there are three conservative amino acid substitutions between residues 327 to 346 of
GDF8. In still another embodiment, there are four conservative amino acid
substitutions between residues 327 to\ 346 of GDF8.
Preferably, the amino acid residue substitutions are at one or more positions,
relative to natural, human precursor GDF8 (SEQ ID NO: 1) that are marked by the
25 amino acid variations of the interspecies alignment of Fig. 2. These are at 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;
30 (d) amino acid residue 333 is Arg or Lys; and/or
(e) amino acid residue 335 is Ser, Pro or Thr. -



pepti de or protein-based vaccine conposition. Methods of eliciting an
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anti-GDF8 anttbody or antibody fragment from among a plurality of antibodies or
antibody fragments, comprising contacting the peptide with one or a plurality of
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30 selectively binds to the peptide.

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 {o down-regulate GDF8 activity in the animal, wherein the
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-invention will be limted only by the appended clains and equival ents
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preferably from abcptbtu %é uta.?cg&ﬂm s861 no acid resi @EIQ; N@ 21?1
particular, is about E dqiues in |engt Egtl des
that are smal ler s
i nvention, for exaMscacd fés@#@'sdmk%%'-& i sing @E&J'P "i@ 25)
consecutive am no Mslepgriegaltppevo fturken)SIBSGESEQ | D NO. (SEQ Iy BOe26)b| v
conpri se an anti geMotorgashrysops (whitg.bass)AARRET0TPe) fr ofBECHID Nar g@r CDF8
pept i de. I N puBFdscGius BouSE hRUSIRALE3 AEEDF8. pe@teqi@ QONB) ses a
peptide domain thaly 'ﬂﬂvﬁisé palcrgiels f-m!?om)l ogy rangl ng S p]@ [q@o 50%
T in human pre

to 100% honol ogy t-e :
(SEQ ID NO 8) of & ¢St F5FP oS
(SEQ ID NO 1). Th aB'&thﬁlaF’B(ﬁ‘é [?E}’?O HABPE8RE ot ed abd\$§0a||DeN9r%1f)erabl y
conservative subst Raties earvegicus/ (RDAABBEERT ons t hat r SEGHDiING: 32)

i nventive anti geni Sawa seddrsamohje@ACE984eci fical |y r(S&EQuD @33y
certain specific asbamgaﬁ,%tmbgmgmmmgme conser V(gg@mi 34;t| ons

represent residue StTown Uy( )ea
honol ogy conpari so S LELR: (3= 2) to preserve (b —8 le ?ﬁ

and/ or represent r
anal ogous chem cal (e.g., physical) and el ectronic structure, thus

preserving and/ or opti rn)zmuamammmNthHmlwenrrf@Nlty of the
i nventive GDF8 .p q;))tl_d npl es of such conservative am no acid

substitutions FEEPE :rt'é"?) P’éﬁﬁeﬁbm&ﬁ@'%'&%bﬁﬁﬁo@@ Fl«nrapias et Serve aga
i sol eugi ng Pec‘,’:ﬁé Hg@tg IZ8H6h @EF@;Be fB?%%d?y’Hk?\%l fa?lﬁ-(?{EPB '@%Et aﬁ’ﬁserrﬁrw &Hd 139 other

one polar resid equi val ent char ge anot
substi t ut ncada@rs;meﬁlfn@ntldaDFﬁanhbodlgs uﬂ'hase: cpitopbs also aew&rtolpu:made d, or

Jecor ai noEBMERRORB8IHes prateip AL el 8 ciB AR hdhBHRd o

neutral i zghimneapsponse afgarinsmm prcﬁ?ﬁ§ (Cagis lubomb, elg efor défectdh bPEOMY
antigenic 25 domain that will speci |calléﬁg t he PGA anti - GDF8
HﬁtyesT

| gG pol ycPEH&IN 8RE ibYHY: f&é@@Wﬂ'@Q@"ﬂW‘gtcﬁ@F nﬁ@ed‘wgrawaﬁ@re graerally
bi nds jgpecikieal n
e PCSHRED Y RIS Lo A ek lor B SEL iy Ffdhoors
peptides includes use as immunogens for eliciting an antlfGDFB immune response in
animals, and use as highly specific antibody-binding targets in GDF8-related assays.
The specific binding epitopes of GDF8 were identified by cohtacting anti-GDF8
antiserum with a battery of overlapping GDF8 peptides, and determining the degree of

15  binding activity between the peptides and the antiserum lgG antibodies. The anti-




9 preferably | ess than about 90% of the cellular conponents with
which it was originally associated. Purity can be eval uated by
chromat ogr aphy, gel el ectrophoresis, inmunoassay, conposition

anal ysi s, biological assay and ot her nmethods known in the art. Froma
functional aspect, an isolated GDF8 peptide according to the

I nvention ufficiently separated fromother naj

I ncl udi ng ‘B?é@’ﬁ@g%#ﬁ@% protein and/ oy mature GDF8 protglﬂr({giﬁm“usto

be capable_of eliciting an inmu response that is specific for _the
GDF8 pept @@FB antiseryya (asgabt ?'8?3 gf figost ITBWUatZ@d\Méth a RrRARSN{SPRB protein

art. For , Iy . eci pitation,
chr omat ogr aph b @Pg"égnptﬁ%egjofoﬁmjaéﬁgw dh gﬁwﬁ{r 10 Proteins and
pol ypepti des, da omentoanome‘pﬂy dppreczda thﬁemetzmt fnvedtldxy, tharfmltmmngrﬂeﬁmdens

| uding,_with Lve di h
| Soel ect /RS 5RTRRTy Thpsce o HingBlaE RN e Golbe oG i oser iR B R ey

exchange gp@nEadtd be®d IFAtiAGRTAGS B ExarRpRS FeTefccbd addtinsaditdmeompfising
chromat ogr aphy, extraction and countercurrent distribution. For sone

pur poses, 'RtPAdlyPeptiges i*"é?bld@Str@fe[ﬁfm}@@W rmgrenef sHshalypeptides.
o norL o FAE RIS ER e A S A 8 BB wiy g o
to, a pol y'labemﬂ'dmdemgmﬁpseﬂnewaallm is adthéntvesrith percepéeof ﬂi‘neaadnbatekil\mﬂse i.e). a

pur 11 ed. FEBHG oG senrXGrEteleof abtne 8RB edbhﬁ%aﬁ%ﬁg@%ﬁyﬁﬁqﬁ%o
appr onbi atpdey ghin 288 rasille - AI ternatively, ant | bodi es, or 20
bi nding fragments thereof, produced against the p pept i de can be

used as purifi étdﬁladﬁi) 'ﬁoe%em%rﬁo‘)d that thigdnyentian I§t§l§’§ f@ﬁ@‘ﬂé@ fhe patieular
i ndi cat es CBF Pﬁét rSEégseﬁe a‘?m‘diﬁ’n&%r% &chsgﬁj REret 5 gM@ﬁi cUrif ggﬂatlons,
i e art and neans

conventi ona tron tec ﬁlques
nucl ei ¢ aprekessctyps [anddlaatepletstmdg vagyr sanéehatrittie alsal toﬁjealndesstboddahat the

from ot her 25 _cont am rotein cleic aC|

bi ol 001 cateFRFPgL MR Aei S Ui feb s rGognf dantaprOhistiARn:
DNA expr e%mﬁmilrﬁ;éﬁtsecmly gHb s acttih@hdedtd by Ili’fﬁﬁnsj)%uﬂ,%stﬁé%@o?é‘ of tHerREENt
nmet hods and wi | | Vﬂ%BI cally exceed at | east about 75% preferably at

| east abotﬂ"eg'ﬁ%' g liprtedaninby the apransedghaims arsbequivalapistthereof.
preferably at %d"ﬁéﬂéﬁ g'%/fbﬁﬂr"ﬁo?fy&er %’f% lﬁ‘éﬁ'lh‘t@]’éj‘%’ﬁg?ﬁ%lg%tm@acerm

on a nmss or ar basi s. ol or a
mol ecul e" ";i)rs:tem'hamdedah@escannlymengompnﬂegttwdes mmelaudnogcldsmnnecwdtby

limted to, RNA, c enoni ¢ nd eve t het i se uen v
he t or e BapEiepal T PraehRt. Bafdss ik SataHatain, fhecteamsihdeanice is
that bocl diteingtighed fioketharterrs) Bats Jr¥A

2005/ 066204PC$B%82004/ 04312% 1 At’ ve%st éﬁ@lc@@g w%%'??gn ve?{nol}éﬁgtlhs

2 repl i coMhesip ‘RePlde] e &0 agehaBe Ghain o Abeut ity orflewsr amiheidBIand a

t
enlt cat | BavBEp)E BEBRARTcfeRE RN RAREENSA BindrRit indfk, $38 Hodul iy amino
replicon ablds iOpdiondby, & h@tldmrmpmlgpegﬁldermaytlammmrltmrﬂmgamdn'emﬁues
o obi i 1 B ehEodeH by, 6 2Bn8rti e whnie.Fof feGble: 4 geBSiARNA molecule
fragnest s roliera yedlietlce of Ghfrio BB resigLibs batthe NMeP@lridsi 6Fa ﬁlﬁl¥éé]ﬁlde

nucl ei ¢ aci into the genone of the host. Plasm ds are the nos
commonl y (459@@ signal srausBcebihat saleavad RMennd iaralose, way et ke pArtef the
serve an infglefiit function and which are or beconme known in the art
are suitable'for use 10 herein. See, e.g., Pouwels at at, C oning
Vectors: A LabAr@Ggr8 paptided becdrdBig taritle Suspnﬂmelrmehkon i seela’evely Bhoft,

Vect or's. shdomrgl petuEiomyhe ST bRiefoRve S5EAgEnTROI Sich pepided can be

| nser 34 ontepineBNEDPB Greptings.t Mhilb Mot e VanFiS frmRaRs iU dikofa LT
peptide according to the invention, it is preferred that the maximum size of the peptide
is about 50 residues, more preferably the maximum size is about 40 residues, even
more preferably the maximum size is about 30 residues, and still more preferably the
maximum size is about 25 residues. More generally, the GDF8 peptide preferably



15restriction sites. If this cannot be done, it may be necessary to
nodify the termni of the DNA and/or vector by digesting back

si ngl e-stranded DNA over hangs generated by restriction endonucl ease
cl eavage to produce blunt ends, or to achieve the sanme result by
filling in the single-stranded termni with an appropriate DNA

pol ymer as@o »Msigédat i vel y, desired sites may be producpgriu§iotsessidy
| i gati ng nucl eoti de sequences 20(I I nkeers) onto the termni. Such

i nk tid th defi

dest red T BGARORSR T ok i PR SPinoccid PTG TR b iRh MG
through t b?eféﬁa%lwfroﬁw%dwhmeeaéet Tamihd £a6 Fésitudd@nl-in Pafticufardis about
Sai ki et at, Sci‘ence 239:487 (1988 The cl eaved vector and t DNA

he

f ragment s 2B@miap seidiesidbiesin langth.t SPE§ensides ﬂ}atmeﬁmﬂ"w@mbfeagments of
| h

tailing. %gg‘?wl‘?é g? c&f ifi ég"én‘(%ﬂ %nﬁg@egx%rﬂpltgb%;};[?lg;g ﬁabﬁ&ﬂ e

typically ruc nucl e
aci ds enccdmpqsmgeab@bbtﬂﬁeonmmmw\amlﬁﬁ)ﬁeldp'epujudefm}n DuJs t@SEQyID)nsIé}'&)bI y

Ilnkedtos it enetlccntro nst caaleof

Fegul at | ngrlaiRbsSorEA: o BTG BPEOR P aThORIRRR N Dheiats GPFE.
Genetic co ngdg el ements may include a prokaryotic pronoter system or
a 30eukaryotic pronoter expression control system and typically

i ncl ude a tranbta pprticokienhasiest a CélaFﬁpepmpompases apepide damain that
th t t t

Pl T e B B v A R
bi nd} 3362 gilﬁ;nCeTc?Byd r@d}fl@g@ﬂbet@&ﬁ?ﬁ& (‘BiE’?UB N@a&pcfrthpﬂ*uaﬂnaﬁyndcc%g human
2005 [a at1 o ess on v

oy oy Bt o PES (SR I £ oie Yerations 45k Q] Sbgvé Bt

repl i cat e phdfeRBRNEHYEhARE suBstithasds &%d/br variations ﬁﬁ’crr@fé’?ﬁ tHe |ﬁ(leﬁlﬂfé| eic
aci ds encodl ng i'nventive GDF8 peptide(s) can be carried out

convent i oAntfigenie Bsaciurethet isepecificaliararegnized byaskiain epedfi caazntl-éD@A

DNA " codi

ot do. PRUSEIRE" PhesdCorber PRANANGRBAE B HonfiolRLE LSS it 8RS

pol ypeft i dhown bylnmtempcamesmomaiogy\,bmnpansmmo(e@deeef Flt& Zjdntpreﬁemé GDF8
es 0

: I t i
Sequence. e RSB rEerossCros e BBUGHOIR ool artgp AR nalogous
trans| ati @ﬁe@i@P&&Qdﬁﬁyﬁbaly 8Rd 3leck®iE) s turé) tﬁgglp?ébé?ﬁﬁg%!ﬂﬁﬁ)r%ﬁmlzmg
include, but is not limted to, prokaryotic sequence

eukar yot i &henamtiedydindng éPBNf\C@leGEﬁ dwentiye B eeRtises liranysfes of stich
mammal | ankof by ad/y darﬁ*ﬁ%rbfc?d’u gﬁgﬁﬁg@%ﬁ&&gﬂ@é&g oﬁ%}n@ﬂ?ﬁ@ﬁdﬁ?& r&¥due

term nation sequence W |
sequef@e. sish as éblduming, vatime |ewsins of mmlmmnprf@tmotherandrepﬁmmgmne polar

peptide" are,used 15 interchangeabl enc chi.ner.i r ot

o o ch PR ST edi IR G R 3ol fib BTGl AGHERTordudhe Glbimic
fusion pr@b@fﬂrﬁé}iﬂ?ﬂ:aeﬂ et gluemsihe formparayinef a CGDF8 peptide of the
present invention joined via a peptjide bond to at |east a portlon of

anot her prot ei K Parfeulaydhp GRS benlisle gecerding to thernyention wil aisoineiide a
P;glt glt ir‘o(r)]'sg@ﬁﬁ% pglgtaagl Itt@% I__@Pg%ﬁéan d%&a‘?ﬁ%bﬁ@ drliBbafiiesS ddepifpe or antigenic
25  domain that will specifically bind fo the PGA anti-GDF8 [gG polyclonal antibody
described by the Examples below, and/or that binds specifically to commercially
available rat monoclonal antibody ("mAb") Cat. No. MAB788 (R&D Systems Inc.,
Minneapolis, MN).
The terms "purified" or "isolated" as employed herein, refer to materials
30 separated under conditions that reduce or eliminate the presence of unrelated
materials, i.e., contaminants, including native materials from which the material is
obtained. For example, a purified or isolated protein is preferably free of other
proteins or nucleic acids with which it can be found within a cell. A purified material

may contain less than about 50%, preferably less than about 75%, and most



20 antigenicity of a GDF8 peptide of the present invention. A GDF8
fusion protein can conprise at |least a portion of a non-GDF8 protein
joined via a peptide bond to at | east a portion of a GDF8

pol ypeptide. In preferred enbodinments a portion of the GDF8 is
functional, Le., retains its antigenicity. The non- GDF8 sequences can

be am no- @H 6@Resy-termnal to the GDF8 sequences. 25BchR{FDLAMA
DNA nol ecul e encodi ng such a fusion protein conprises a sequence

the cors. coiaaDbeBREiiar S ood B KRR ARt faoskst AR wilen I Es oginaly

speci fi c pagicvifted. Pudity cdMbe@Rhiatid Byehemadgraph§/ @%‘l&d{m@hoﬁ&sis,
close to the juncture between the GDF8 sequence and The non- GDF8

sequence. MNHNQgRSEY cempritian Apalysis; hieladieal assay and pihegangtisods known in the
expressed } : i r } i e .
tho Core pa |0 & fRpjionaf Do, EHRACHIEHRS Rebtle BEpufaRRbIpe fYlRiGn i
affinity cotesuficieatly sepaiated from dtber materizls tirdluding drecursagEDESentotein

the GDF8 p ide. . Th ified GDF8 peptide, for exanple, may then be
el cased fToHt REYRGHRE BIOER. So@s B Hnranabla e lGiting a5} bk fsgponse that
enzynme ands@p@biﬁav@gﬁe@mesmgﬂd@_s has been referred to above. WO

2005/ 066204PCM)S2004/ 043125 12 | nane such enbodi nent, a chineric GDF8
peptide can be Methodpder pwifigation agg weldkApwhdn the adn §oeexamplecaupieic acids
fusion pr j : gl ng [ ' . ] f

pol y- i St 1 oo pAfER) by pReca iR Hrtialodtaght WbracktMlaRlcH hdpr feans.

a: ter rﬂﬁ)t i vidiofeinsand oelypeptiées,ﬁ,ssnll @gas peptidesaoph be pﬁﬁ'ﬁebibgd&rious methods
glutathio [ .a solid support trix,, MBP binds to._a .
Bl ose manefigREL RS ifiato, AinataeRiar itk gel SebtdondiEtb dsPeRcEB Bevsing.
‘matrix. ThePEQSievsrsedabitise WROChgelHlitetimh, idrPaxdHangs el darbtidht i X

with appropriate buffers, or by treating with a protease specific for

? cl eavagEEeMatogaaphy, preqigitaticarand srling-eut chie _ ?B‘é\pthltrecﬁipmaﬂdle
o y—hi & SoUfferédirght dictBut R ol s burtSeS E Rl EttelS oidlycalhe.
as usdd hep:cOBdneptide in amed:gnbhae? S)alpéammwhidﬁ%eimomﬂdeﬂhtgmsﬁmﬁuﬂimal de
ol ere: asegloios aB3RR EoMARS RRRo Hiohy i a2k PEIMESEip. Adliecine

aci ds can sgRGaRR s sequéfocdthat %dﬁaﬁlﬁ?&nﬁ%%%h@n&%%ﬁgiﬂ.}@fas FLAG® and

het er ol ogous nucl eoti de sequence can e pepti pr Ot €i ns
that cont &%T.r Eb&Patypeptide ¢ap thercbs putfisd fram pererlysats of the ositcet by

h enbodj ' id
protei n otheobb e LB IR AEP A eiatgRE BB e desior
or pepoi déindirepiiagmbptst thereufichredticstbagainstans @ofipeblige BAE BRMIsed as
invention after, the recombi nant nucleic acid is expressed. In still

anot her eRHBUFAORTERSRM et er ol ogous nucl eoti de sequence can function

as a means of 4RE @S "LbatAHRIIP Bl %d?@atéé%heﬂ@gﬁ&i ?%&B"fﬁﬁ@&ﬁ@gg? gan

invention, A heterologous nucleotide sequence rrse
sequences Pp@ehigyrd gsinsseanventional piuriieationdgahritives ksowe & therarhaneé mseans a

and the || P A c th ins. or. is capable of
Con o B Phaithe. e bR A e et

ei t he?s t r eosiaminatinggprofensTaneltid scidé\and dihdrasioldgichrederivieldrsh ahminal
by exogenous DNA when such eé%%gn s DNA has been introduced inside
the cel | PARYFGPSREANIERRILABRIE fﬁ&g}\@Fprﬁﬁﬁ}omvstsm-ia@léﬁa@uai@untymaybe

(coval ent hysdyeAHsyStahdhi @B{h%ﬂ@%ﬂ@m %%;ﬂ?gxetg%% Bt feaSt 95&&%“%&%!;;

cell. In prokKaryotes and yeasts, exXogenous
be mai nt aphleastiabault 98Pk, sodne! prefesatlyiat least abast 95% mindsmbst. priferdbly at least

whi cht neoegi R Bt K8 ey BuahaR s el i BsneeRpiBRARe oo

that 3¢ is inhefpolgdudiyotitiataitteeinuckld scid Male@he CiaroMBRAIR comprising
nucleotides including, but is not limited to, RNA, cDNA, genomic DNA and even
synthetic DNA sequences. The terms are also contemplated to encompass nucleic
acid molecules that include any of the art-known base analogs of DNA and RNA.



5Pr okaryotic host-vector systens include a wi de variety of vectors
for many different species. As used herein, E. co/land its vectors
w Il be used generically to include equival ent vectors used in other
prokaryotes. A representative vector for anplifying DNA is pBR322 or
many of its derivatives. Vectors that can be used to express GDF8,
and/ or GDOKO 2peisédes, i nclude, but are not |limted to,pd10S®04/043125
containing 10 the lac pronoter (pUC-series); trp pronoter

BR322-tr . th | d R t
EBOTS> or " hy bl Hor Pttt vebr 8 ForisrBich & Pladh et 5
" Expr essi ghonfRIC toivRichERoMEr TINA aBBRRNt riaybe attekbred oan%drgﬂ;a% tyad to

Pronoters”, 1n Rodriguez and Denhardt (eds.) Vectors
Mol ecul ar biing abewt the serlication af theeatiached segmea, The tarat @l\s@nmcﬂudmr@m:con

PP, | 205- 230 i RAShe iRSiGiblecti MAINEH UK BEYAERCof s cul Lure

cells are e reconbi nan roduction of the
i nvent§ ve GDF8Vpelpts tﬁaiscambd/meddxitMWeﬂEEBunahﬁebnﬂrcﬂﬁalema&mids viruses,

fragnents of those antibo S hou an her, .euk ot ic tissue
Cul Dure. cbheteriopaas GreoBARS DA AGTARA Aol ronges e e faciiate
expr essi Ofht&gra ?F%f thETHIRRId ABidS %tb%h@b@ncﬂﬁéfo‘ﬂﬁeel%sﬂ%ﬂé'ﬁé i idist

transfecti1on an (ﬁ{pgatlon of 20 suCh cells have becone a routine
pr ocedur e ORI ksediormdvartos.dut alliotier fomas atieeatpisavizieh IserveGn nese

h t ;

et corflifalbitihgis and hfeh a8 bbbl Aie KMt h i SutehB5r use
Expr e$si ohefetret Salee d.95, Pouvikelscel 41, IGloring Weotdrs:yA Labbratery Mariua X983 md
an origin_.of re i 0 a tran i.0 i on Si
ol osdepleBRnts, Eiteir RoP ARG Fodsigiiet 6F Al sor Veabint A Sufeyiar o
and a tr apffdduiir GIBnhg W chsHs i2pd 'ﬁiéneUsé@"'qgssVB@ﬂéréﬁroﬁhSBoétéHaMW
contain a selection géne or anplification gene. Suitable expression

vectors may belngeaioncENA pnoedng the inwetlti\{waDE&wp@de(s)mig ayestanis egsily
derived, gogympl sﬁ@%‘é@qhé #&h@ﬁ%ﬁ%@%ﬂﬁmw the Vedto 5&%@;}%@;&%nble

vacci nia virus, rus. Represen a Ve €ex
suitabd e Eesmcmsalsuas v i thie cannatche deng GRhay BehecpSiawpto nﬁﬁlfg&ﬁ“e termini of

b ot oo BNA o TEstey By Uidrelin erk RO it DN ORI SeRgate

t hereof , ppfbdifEtidhBHIOHECIEESE BleBvage! i pREUBABILAT 8ndS, A& aBhfdve the same

Prokaryotlc expression control sequences typically used i ncl ude

pr onot er sfesuidydtiinggn ﬁmﬁ)glag@e'itrarmdfteawm w@h 8n|apprepTiaie D&#ﬁppbrm&sg@
t 4
e e BHeERR SR8y Shoq KA BLARRAE T ISARRIARIBIRR, oo
[ Goed2iel élmkaﬂs) pnidutbe dércninic | SlschRekess AY To(rdiBe specifi b@llgalmdmiaotl'de
o oro cr - Fsheing T T BBl st o Ko 308° bin by

Numer ous Qéxﬁérﬁﬁe“dl mmugﬁqh@hsewm@p@ymrMawmarcﬂb P@uns&eé garSaukn et
known in the art and commer ci al i 1 abl e erably [inked

refers todh %@W%@%&m (15188 Ehﬁﬁie@VﬁHé’?éﬁOﬁaﬂﬁéh% fraamentgomay also be
descri bedr\%ﬁ“ Goﬁ’fré bﬁﬁ?ﬁﬁ’gﬁﬂm@kftgﬂ' their usual function. Thus,

control nts op to a coding sequence are capabl e of
ef fec2i ng the Bgtpnmblsaoiremesstm Uemtorsg.IMquélmsmve‘ﬁhenmtymcballglsdfent S

need not be.conti us W,k h _ 10, 't he codi.ng_s ence as t
fonct i on TapiRE SRR R obdindlS cRRPLIR THAHE S5s Beadi ohe ortR

i nt er veni pgehiiid @DFBHRUIFRY, dsfu@ﬂ?@bel*é%ﬁ/ [frfkeéd a0 eaRalsia heheti® cefteHlt

bet ween a pronoter and the codi ng, sequence and the pronoter can still

be consi déleaentsihat am %nawﬁgamgulﬂtma@xawﬁw afdbe aneleic agids imeampatite

poci 11 cal ) G CFRERA o] e ARLnclHR e ABKREA: BlolAgk shitem ora

t er m 3@nt eblcatydtlor prbaradent expaessiomoontgl spsten anddypicalfyriagiodetastrareeriptidnal
promoter, an optional operator to control the onset of transcription, transcription
enhancers to elevate the level of MRNA expression, a sequence that encodes a
suitable ribosome binding site, and sequences that terminate transcription and



20 nyriad i munogl obulin variable regi on genes. An anti body or

anti bodi es according to the invention al so enconpass anti body
fragnents, Le., antigen-binding fragnents, for exanple, Fv, Fab, and
F(abl) 2, engi neered single-chain binding proteins, (e.g., Huston
etal., Proc. Natl. Acad. Sci. U S. A, 85, 5879-5883 (1988) and Bird

etal ., Sci\@BGHyseéds 423-426 (1988), hereby incorporat ed-hgksioholYzs
reference inits entireties), as well 125 as bifunctional hybrid

anti bodi es (e. Lanzavecchia etal ., Eur. J. Immunol. 17, 105

(1987)). [ g@@ﬁ%hﬁem@ﬁSI%wt@&sanay alserRanaie @, origim phrapicatipnythat atews
d. (1984 . i hadi t Manual , Col d

gpri ﬁ]g Haz g%é;‘e%%@\g%cg{ég)r[Igg%ﬁgﬁﬁéngj%gﬂﬁém@pwgréﬁl'ag(rjyHoogtJaNat ure,

323, 15-16 él 198tE)xp;'esm'nrcofrr_iLmlﬂis apiﬂsaéricpdhgyih@rer‘]ﬂivgor@ﬁ& Ipebﬁdale(s) can be carried

| ncor porate rererenc | thelr . .entireties. or xXa e, serum

o odubeu t Bk PP RN e mehasy th AL o bR be okplolt BoIes. usi g

standar g met hodg, Dﬂﬂn'cbéingféé%uéhé@fdﬂé"?seﬁﬁehé%?eh%iﬁ%‘?&bhﬁi&u%@'ﬂ)r&@in or

separated fromthe serum using standard net hods, such as o
pl asmaphor @eptidaris adsNAeqyaneshwvbiahtis deapenbag and trawslaisddnia @ polypeptide in

adsorbent s vft@b?&ﬁin% | DO b@ﬁ?ﬁ%n@ép{l‘@ ShrfirdP bt gé;%'fgﬁig%t,eq‘aeﬁalaéo slements. The

Al ternative nonocl onal I'bodies can be pr ptiona

WO 2005/ 06 630AdRiFIgs 55206 4b0ih3 ls2guthcanate deerhinedibyoa ttatipraduinsatdhe 5'-terminus
r econbi nant ot ei ns .der rom su

' ndi {ved. f mbs. Such MAbs. .
[ ragent o AR ALGIEIrCHEP SRA0T 7t 56 FURERNSS A 690RBieRHBRE oA ke, butls
Hybr i degres nef nfiied ) pﬁ’@ﬁih?yétftaéeqiv\%hééé,'dtﬂ{w fl%hﬂgu%é}?omm)ﬁﬁéﬁﬁg(ﬁNA

the invention, are produced by - known techni qués. Usua %;; t
process i n§eduancestion epkayehc 6F.gamammslian) PHAngnd even synidetic OiNA

B- | hoe i | : ' ,

non_ 1 usi onceigtes AHEERICACHAMELEH solibac i vl BE ARG Wetotne,
| i nes can bedingedquenee., virally-induced transformation [Casali et

t, Sci 234:476.(1986)].. 1 talizi cell i, € ||
 ancror me. 2B RSt e T Sbleg ShA b B e Sl
bovi neys anptdrdRangebighAd eNBShpaSLLHNENY protéink FndAr ctHERC P%@?ﬁ% and

cell lines are enployed as a natter of conveni ence and aval y.
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Jocon dues. . . ! g . .
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. A st animal, LS I Nnjec Ww.th repeate osages Q e
U {1 6d aPRIESn Of AERAR o PPidedhatHISs i GBaSIACYR ARGPT PURHEARE andior
ani malag s @ﬂ(gﬁnidi@(bfbct'igﬁa?(')e?ﬁ?e bhmm@sémn@éﬁtid@pduwmﬂ@idw?@?éih £an

before they are harvested f, usion with the imortalizing ce

| i ne. TecHRraRise aidpast s perion oé ancsoGCREB| prriedweingd vina peptidediend torat least
general, i e t : ' ' , SUC S .
e o1 BEH FaeDFs iRgEEnha W Lhe LA SpREly o G BR s aro
pr ocedur esfunstiorial ase. H&Tai($ itp artgedicitye afhengn-SDFS séguerdesaan be amino- or

sel ection. Those, secreti desired antibody are sel ected using
st andar d i?ﬂ?ﬁ%&ﬁ%ﬁ%ﬂ%néﬁgwgpﬁe%l otting, ELISA (enzyme-|inked
| munggor bent R esmbindMtDNAbIBEITEENRasHEsLcRA fubRn! frk®in Ahbhesk §s

are 25 recovered fromthe medi um using standard protein purification
t echni quesSgarENse epcoding @t lagst amgrtianeirs nen-GBRS proteimjoined dn-figme to the

(El sevi er, t ] ; '

provi de gu?ggﬁccgﬁﬂﬁga%ﬁ% @?%‘gaqm%é(\%ﬁ%gﬁﬁﬁa%g't?@hai %?écir{é ;gl:[o,tease, &g..

Hybddonma Tthrdmbiguwed=actar Xk, SpeferablyHat doclosatmothatjonsturé\estwéenkhe 568 ;

Tijssen, Practice and_Theor Enzym | nmunoagsa El sevier, 30 .

Arst o damSSA9B35S 209 1% BT C G SEUATIe: KhE ERBRYC PERIHI BBy thachsian Rrptein

Anst ersgamis ERSrbssedii 8 BHO MIocéPaflsidl BrdteRtan Y LR olate the GDF8
peptides of the present invention, through the use of an affinity column that is specific
for the protein and/or tag fused to the GDF8 peptide. The purified GDF8 peptide, for
example, may then be released from the fusion protein through the use of a proteolytic
enzyme and a cleavage site such as has been referred to above.



WD 2005/ 066204PCT/ US2004/ 043125 16 Ant i bodi es thus produced,
whet her pol ycl onal or nonocl onal, can be used, e.g., in an

i mmobi lized formbound to a solid support by well known nethods to
purify the GDF8 peptides by inmunoaffinity chronmatography. Antibodies
agai nst the GDF8 peptides can al so be used, unl abel ed or |abeled 5 by

st andar d wet20@wgs208S the basis for i nmmunoassays to detect/usiogoans fy
" GDF8. The particul ar Iabel used vm | I 1@lepend upon the type of

i ted o) o sud Smbolirrniss S8t Ia0Ra il Bah £ %re Rl dt kg
| abel s, Sggnatﬁﬁaﬁew%%fe%b ch@ﬂ ﬁJ%udﬁQJ“rbté&ﬁ la/mitosélaﬁ@mgwamﬂpmwn

derivativés, dansyl and unb ferone; chem | um nescers, such
| uci f er i afusien prateingor aipplydhistisiireriagged fusipe Rsatein for epresrien 'nsQIBhC%{ls or

ol usose- 6 AP ETREY 3e) 3HeshaisinP #eP BaRBRC v BREN ERuaons conugated to
with sgchal sﬁﬁ&lsﬂpbwtknmm MBPanH;-s toFe mattoaephatrix, camhbolyrgnsmgmetmmteh toa
as al dehyde carbodiimd ﬁll

t
b1 sai aso 192heBERD SPRG® Ml oG MM toteib CHE Bl Shused §5 Rl Brsthte matrx
ant i bodi egyithSpréSridtb HRHBRS 8hby el mm@c@ay*e SecHRAE cleakays site

ﬁﬁ@fw
The general nethods invol ved are known in art and are

descri bed usaalgy enginegrethhebuenie QDEBd@ptldgﬁndﬁh@éJSIqrggaﬂn@r{arg (881,
Academ c O | an ngassa ould be carried
ot Tor SMSEoTAGE) s SRl Beow: HER TR AS artasEabo of “Che
receptigrs. Theaankidiedioets aficlebRddsaifitce’ 8y aaéd PBreid s @nhadlebfide/S686uence
to identify particular 20 cDNA cl ones expressing GDF8-rel ated

pol ypept i &fea is addsapiea §p6'ﬁ08¢%ﬁ?wn§?§tf é*m% pragent inyentiomay sﬁﬁqnﬁwa@s

f
deglnt i’igorﬁ%&%&nfﬁgﬁr%j%lﬁég r g%{;ﬁﬁgﬁtﬁgggﬁ%@é functi on&f
Such neut raidsziangeracte foslor ¢e. garmhrnw'dl) Ipyotbimsi Mbus e retetdiognusnucleotide
routi ne experinentation empl i, fied b Ex | es Vld
el ow. 25 ALY T G BFC s RerIOEr antlpr Btpios e GHERR s Bleey Ageer
conpl gse afubiespropéraes. 18nofier ¢ath elibedimantithe ttdrbladbng nﬁelegﬂ@@t s
such as Fab, Fc, F(ab)2, and Fv fragnents. Definitions of suc

fr agment s SEAUENRE GAPRCOLe 3BERID 9 @Rt that faations ps @ rgeans Af W@pﬁmg the

L@ngﬁcé}em stﬁr%J tﬁﬁtehn@géa{?gl acﬁ‘?&%%tldg %CE Fe g%ﬁés %Q"’rlg{,léht% After

Oxford, 1%86iecohimand nuskeiaacld jeexprassarh Irmst[llaammtbetIqmbodigmttise has

al so been  described .. Fab fr i]ssen

Theory of NEEyRESTRHAsALL s BETR 2 TciRhd S8 Bk ) fefindf nucieotive
f ragmapt s sehiosiuerdr the paésenBirmehtion. S8 h&tei@béd@ﬁﬂ@é’&]de é&tﬁl’e@ﬂe@hn&i}mpnse
Bi ochemi stry 15 1591 1976? u%{l ich et at

4, 355, 023]NCBr@G $ o inclusingtagiricdio ,ﬁe}eﬁ,trgsetam@#@ammwg and the
Pat ent No k4., 470, 925) WO 2005/ 066204PCT/ US2004/ 043125 17 Met hods

for maki ng reconbi nant Fv fragnments based on known anti body heavy and

| i ght chai n vaA "hbktceléds a@e&m@nnwmaw ¢apableeef ¢candainings and isspressing,

Dbt f ot Ggeho 8 abeBarf Mokl mife S steity S HorépRhly AR e
synt hesi zegehytrahsiodaed’ Bestagsoud DNA Wheaesnt:h iexpgendu DRIAYEs been
enconpasses anti -idi ot

c .anti bodi es, both cl onal and
monocl onalintragicer ingide %}%&l@@amﬁ%‘g Expgengis o Y05 Spvahatinsoategsated
as antige gé%vfaTétlﬂgﬁllnlﬁgaajn@g%ﬁ%nﬂSSM BN MBRERUFEtH BORTRY of iRl e

structure

prokaryotes and yeasts, for example, the exogenous DNA may be maintained on an
episomal element, such as'a plasmid. With respect to eukaryotic cells, a stably

30 transformed cell is one in which the exogenous DNA has become integrated inio the
chromosome so that it is inherited by daughter cells through chromosome replication.
This stability is demonstrated by the ability of the eukaryotic cell to establish cell lines
or clones comprised of a population of daughter cells containing the exogenous DNA.



Peptide Synthesis 10Since the inventive GDF8 peptides, e.g., the DJ5
pepti de exenplified hereinbelow, are relatively short (e.g.,
preferably 50 am no acid residues or |less), they nmay be prepared by
art-known nethods of peptide synthesis. Synthetic peptides or

pol ypepti des, prepared using the well-known techniques of solid
phase, |i aipSopiReRe Or Peptide condensation techni quespc®fusdidyiossizs
conbi nati on thereof, can include natqul 15 and unnatural am no

aci ds. Anmino acids used for pepti de synthesis E%?be st andard Boc
(Naha-ami no pr offdekayoiesiaciids loth g5ajit BegRiNR NP HEVeeiogNnisers, 1e. Encoll

t he standar, t ﬁﬂmj

protocol s oa% ?ﬁ'gél@rﬂ?%i ﬁ so%%#gﬁ%%ség&%raggg Qhéc{j‘ﬂ cq}ﬁﬁ{:l&e Hnes from
Chem Soc. anfifalxiells; Ediﬁmf(maﬁpmmailantdr@mm insebt ¢cﬁlsNahabads.rm1d
protected 9-fl uoren Irret hoxy arbon no a acids first 20
descri bed BYAPARIARSMG Y S ‘[’Ta“cgfdj“géﬁeﬁ%d O?F@%os 3409 (1972)].

Both Frmgc and BpgoRirheti@RdstosdteHsyeterth mmuae aaomdd,sva;— bevéﬂ%;@lfaeﬁhany
from Fl uke, Bachem Advanced Chentech, e Research

Bi ocheni caldiffepapt-anacias: %Hﬁ@ehe@l1@§0&andtmsé4%€qr§w€ae usstheenpeeally to
fani | t tiQ
the i nvent MSEE Sa0eRt AEbE Tl f oMigrprbRergtis: (A fhnrc it \Atach for

are fam | i amplifyindg DNA SkiBRaZR2 Dnrrtdnysf is ﬁenﬂﬂ\nee pectersthatt ¢aohebe used to

S e o Bobreas CIES MARr S ndiBER, e SlRarh Hot ybB B inafe toRaining
SYNTHES S, g _
(L9801 éﬁ?@ﬁ‘é’ﬁﬁédf' (PUC- Seris e PROmSIS! (BR322PNTIO rorhéer (the piN

(1990), or SEESHy'2aRdGRE &4 R, FROAIP PP S R RO rS/ABS PP e
Bi osyst ens [§’F§§4l§pt > B %S‘T}h DA GE%HeﬁﬁonEfé%th% é?n?%gmgta?'ﬁb@a‘l A]ac and

Thus, the e i'nvention nay am no
a conbi nat Ipgderived- Prombtersininidodrigueg andrﬁienl’mrdb(@ds ')démt(glsad Smmylof

Raha- et hy MolgkY SRR vaRRA o i 50 s, Bltiaicifh, 2eision. pp20s-236,

Synt hets ¢ ami noyeaastas Ww|a$dﬁ?ﬁérrem&arﬁﬁlcft@éué yakive cells are preferred hosts for
fl uorophenyl al ani ne for phenyl al ani ne, and_norl euci ne

2005/ 06620MECERCRBPEEN GriLOn tha iavertiver GPES naplifes. amid%r quacmHa(BDﬁB
by assi gni ggy | ShFoPFhgR R &ﬁﬂ@ée SIS Rlﬂ'wﬂsg’h%fdﬁ @Rér eukaryotic

al pha- hel i ces, beta turns, beta sheets, gamma-turn
pepti des c@ﬁﬁ@@l@&&aﬁ@ﬁb@&%ﬂh% chiding meecmwlmubmokpreﬁs:dmstems,

ol yoi onal MEfERh S8 26 3R S1e oo TS BbBRae ot BiiRYedtan S BRRedian of
t hat czy t aguchacdlis i@E&ae@bméo@%mmemradedmeJ Exérdpl@ﬁbﬂummeﬂmmemlude
I nmuni zi ng an ani

The anti - S anti serum was obt ai ne

precur sor %F% *t\ﬁh %%P%@?te@iiﬁryg(@rﬁ'é))/\%%u linssi ba@drqt(qugm\{BEé()gell lines,

f orm opt f For exanple, the
pti Mhzeet ded iln§§,pl51?c§§élpgwjé§g§n&%drm§gEbgﬁgé%ﬂtl%e xanmp

nat ural DNA sequence of pr ohor 2) was ‘
optimzed for dxxpressipopweciorsrionsaich aall limes usualty rmipde,s‘er emmplet anmng:n of

In additio [ e ve. ef f. Vi,

nost - shut oEPIERRISArioter) BfarhiBY MillaldiCale BHA §Pice wBR. hotiic Bluais
i nvol vE&s t ragesi)) 4 polyadehylation sitd, aridNArahsdviptibh YerbsipaiicH i, Bskeswsdiers also
These chan es nade t he nucleic ‘acid | ess 15host |ike and nore Vi rus

like. FurtYR3ally CRBIAAR seieplien Genges apRifieation gens sPuitrble expisssips vectors
di |
i ver gent ﬁqépeetdrssrﬁemms% BI"Fétﬁivﬁuﬁ%é gar@g{z#@m %%ESSBSﬁ\?éJ’e #;gﬁ] such

exanpl e, the’am'no acid sequénce of t was I e\

transl at edsausteryay adsnoyirust SVdOdpamvdunssesThacainia virusngr adomegalevings
surveyed for codons that retained their honology 20 to the man GDF8
nucl ei ¢ adrePreegblalive exgmplas Yasiinbleexprrasiorcyrriers ingude 3.4upeBNAT,

W th the NeXH [BRIJarRh & 817 B XEaEBIOF 29PR% GBESH! M REo PHIEATFhERas et al.,
Cell 51:503 (1987)], pUC19, pREPS8, pSVSPORT and derivatives thereof, and
baculovirus vectors, such as pAC 373 or pAC 610.

Prokaryotic expression control sequences typically used include promoters,

including those derived from the B-lactamase and lactose promoter sysfems [Chang et



art and are available commercially in kit form As exenplified
herein, the nodified WD 2005/066204PCT/ US2004/ 043125 19 precursor
GDF8 gene (SEQ ID NO 3) was expressed in a Flp-In TM CHO expressi on
system (I nvitrogen, Carlsbad, CA) as described in greater detail by
Exanpl e 1, below. The precursor GDF8 protein, as well as peptides of

t he mat ureoGlshepio®@t €i N, can be incorporated into any pepUSion/040125
pepti de-conpati bl e vacci ne conpositiaen. 5 Such vacci ne conpositions

comat 1 bl elolRreps R0 R A Pidortatl /Rl BRnfrer BUMEHT ISR o,
descri bed Nyl ARl REL 164 (5 ED8DY PEREEMbIA @ iBroRicier SeraRIShintitake et al.,
I ncl udi ng the precursor GDF8 protein is enployed for eliciting

ant i ser umNatures 2024a@Br{03 )i and ¢me tefcyiromoterdPeddaref méuPrag. Nadt Acad. Sci.

epi tope f ntb- apt i body. 10As .exennlified herein urified
precur sor ?@3@?4&@%&8%&%9@%@? 3%8%9'%?5”&9 W %ﬂ"fﬁb 3
was i npectsedubndad srekPaivniiA the ¥AGHHINDONNASRES EvanaliBat included 1 g
of precursor GDE8 protein emulsified into Freund s conplete adjuvant
(CFA). The vaccPrerabbhiikedt refaraiasanparaangemant of gleseents wheseintb@eousl! y

(SO bene | ; ik ' i.on

are pref er%?g%{o p@ﬂ%?ﬂ%cglggﬁggé’géﬁ |€¢§§§§@%P gggl gﬁb?dé aggilr%?%fr?gf Thus,
i nt er val s cantrbl ¢lementsneperably linked teeal cdding gequéndtenarepcapablenof effaptingdhe
interval s ranging from 2-5 weeks after the jnitial injectjon. . .
Beg: i ng TPBRSRDGRT RARESeguaRS neontal Dpments pEkf RbtES sontiouous with
pref engbl Yh&tadihg BEqaéARY, s lé@ggthegﬂfnnctmrtb@i#ecﬁr@ expréssivn tHe?€ofl Thus,
fifteen weeks, or longer, serumis 20 collected, as needed, fromthe

i muni zed fermiaample TREN@inG Bnangatedivet Yansrsibeg SE0ELaBPS CRPE Pregent
and/or fr Hehetina ?%rﬁé(te?%ﬂﬁ?ﬁ% baaiﬁ!r; sk el poRidtér defrPLtli e
cn as, or exanple, protein A-

procedures su egpharose, proteln
G- agar ose cohygideradyloapeethily knksal dovtiteoepdinghsequpeiceel ect r ophor esi s,

exemyl 1 11 ed hot BPAVEHEN S PEBRER Bivilohsl A bBRlohel (i RRpies et
f ract iignatspecifitaly imdteihe ivaBIveBDFE pbptiMbs. As used herei)ithe &8 antibody”
antlserum!ggl(} fraction is en avai] able for scrzgm ng agal nst. a

t .
range of PpEETS @an mmvn@!%@m@ isagrpantg daereph et NaliTghLac@HTing: aj |
by Exanpl LiF L di i '
o) P ibunBBloBLR Eoftists 8 G or Mt B pERIAEY EibstabildlFRhoded by
GDF8 pr ot énhmunogiobulin gengss rlihedesogiized mmuhaglobilin gendstiodide dhé kappa,

the ant | oAb A PhEhe: s RElo g Al SR PR 0BT feieh A e
activioy. niyriadGinturivghsssiawacablelegiengengsd AnWdtibody or antibodies according to

2005/ 066204PCT/ US2004/ 043125 20 for this urgo_se, a thou_gh_, a}s
exenpl i fi &R iveBlGHBISE RNEYMPRERANELCSlY TERaMeNts, ie. cAartigghRIndingifeeaments, for

T6, o1y PAREE L A R bR InGetpg nglo PR b WileTE LRy S Huston
or bi ndi ngtap] PrizeNaticAcat. Btitl.S.A., 85, 5879-5883 (1988) and Bird et al., Science,
242, 423-426 (1988), hereby incorporated herein by reference in its entireties), as well
25  as bifunctional hybrid antibodies'(e.g.. Lanzavecchia et al., Eur. J. Immunol. 17, 105
(1987)). [See, generally, Hood et al., Immunology, Benjamin, N.Y., 2nd ed. (1984),
Harlow and Lane, Antibodies. A Laboratory Manual, Cold Spring Harbor Laboratory
(1988) and Hunkapiller and Hood, Nature, 323, 15-16 (1986), the contents of all of

which are hereby incorporated by reference in their entireties.]

30 For example, serum produced from animals immunized by the inventive GDF8
peptides, using standard methods, can be used directly, or the IgG fraction can be
separated from the serum using standard methods, such as plasmaphoresis or
adsorption chromatography with 1gG-specific adsorbents, such as immobilized Protein
A or Protein G. Alternatively, monoclonal antibodies can be prepared, and optionally,



5 the invention includes from about residue 312 to about residue 361
of GOF8 (SEQID NGO 1). In particular, a peptide according to the

i nvention includes from about residue 320 to about residue 350 of
GDF8 (SEQ ID NGO 1). The peptide preferably includes from about

resi due 327 to about residue 346 of GDF8 (SEQ ID NO 1). The artisan

will appr ng%[g{(,kmg the inventive GDF8 peptide can be pgagtlofsdBias

nodi fied to include at |east one consggvative amno acid
“substitution, and at any position. Preferably, that peptide
speci fi cal eptigem binding ragmewisc¥Iresrinbiaant bigdipargeteinssdervadiromissgh mAbs.

her ei nbel og c§lﬂﬁﬂb§8pﬁ'§{;r‘ﬁ@ﬁf Vtﬁel%??%f&lh?%bﬁﬂ@ l%‘ﬂ)yﬂngﬁ‘ g;ﬁ#bérf’ IinowH [ethods.

exanpl e, Heaons Jat “r eS| dues I nat
t her eof vvher ei Hybedomas @mdilmr@mm tBaBsalsctiiely, bihe the GDF&peplides of the

' id d d
T o R o e e AT S8, o GRS 55 e

Wit hin § hef(drBofPAP itBriaRANE BEILIIRE WRE 5 l»ﬁﬁpﬁésyt@mt |ph'¢tﬁide%ttﬁg d@%lred
Fig. 2, but nevertheless, the mature GDF8 Tenmi ns functional.

i 1 'ust r at egntibatyp Aterpaivatprendysiondechnaess (qruanelra&naﬂmmmtaﬁaﬂtnb@d%
protein) i Blaﬁl} | égilq{ﬁ[es%fan't}esuégce%gf Sﬂfallﬁ LiRdgd éﬁ'trﬁ‘rﬁ? RS san of BF,

map of the ve region ar oca 1 0ns seven
over | appi n§cieape |2349476“I(H989)]ouan10aanabzzng cp&mnesiare/\asl.eallqleﬁargfmmadnnammahan

d t de .t ts f i, f t h tl bi ndi It
o opi t opetsly Pakealatyiiavel el A0S ok AR, Being Bndetiintars b, Suogredienty,
screenjg mtbh nicmel rafeliaﬁ@%éuqmegfaré RenpionRPAd é'n‘i’é’ctéi%boﬁ%mer%éc%d

antiserumas the only significant binding epitope of
exenpl i fi e@Vaalﬁbfllﬁér um This peptide has a 25 sequence (SEQ ID NO 8)

d t f 8 D
Mo D) Cors. perotbGSTor Sttelding SRR eroR RhofsEROAREs B marifhis
descri bed |alwteﬂhwnh aptlgém afel welf bmmwm.aG‘edneiaIlygpemdmrabbigﬁd lymphocytes
conpositio esev osi tjpns e | oye t0|
ol EBLs) g5 tesd faells of BURER o Pare POyt T YR node cels
responge. gracusedsorh n@fn HitBad mam\haﬁén Qcﬁuﬁéeél A%s@lamhﬁﬁwirﬂédté)@ with
GDF8 function in the inmuni zed ani nal

200510662 0%Pegtedgiunages £§ ihsspyrifi edszeva(Bumﬁa celapbs pensiigedaine/ifi@) pnd the

Kk to t I
Crore, L ARl AMIRGFIL 5l B AR o BB dls BRI e
adj uvant s. hanvejtad dort faSioanetatperimenartalizingosedijinel fechhiquesior fasion e also

i mmune res to.a,5particul ar ant e t hus reducin uantlt
of ant i geriel bR I erA, et el ERlye Bla e seus Rt b

i nj ectjoon giRReRSHolYethpleRedBfcol.0 generate an adequate imune response
to the antlgen of Interest. Suitable argf uvants for the vaccination of

ani mal s i ncl uddlybsigomasaargeladted Pxgtansiardajoeeariess sugh an A Tn(hygoxanthine-
peanut oi lammgfarﬁlethmgé)e?él&t%ﬂd ﬁdé@éé%f@tlﬁgriﬂéhﬁéﬁﬁa shtlbcﬁfé’l’%dseﬁected

conplete or 1n uvant; 10 m nera
hydr oxi de usmimshandardmhmm’mﬁssamcbtmhwaWeatai'labtmhmg EL48A{enzyme-linked

gle)r(rg? ﬁ;?’g?ﬁ?& gﬁ%ﬁgﬂwgﬁpﬁ%&%‘égsay ) or the like. Antibodies are
N, N- disgct gqeesudredifroth tHa m(eamhydémgxs@tdaya br&éﬂ&ﬂ?ﬁ@bﬁ’éﬂ fé%hnlques [I'ljssen

met hoxyhexadecyl gl ycerol and pl uronic polyo pol yani ons,

pyran, dexXtragticesand Iheonwf|5navme lﬁamy@@a%ﬁan/@ ﬁbeuearmn&f@rdﬁmm 985)]

peptides such pasn

and oil enul sions. 3;‘[?{1:%'( g?%% 8Fén£\§ér?ltai8%p i ggﬁ%%ﬁc%ﬁér% |H%B§@ﬂ}§# 33}02?ed

fol I-owi ng tectooques fddhter afrt.oHybpdemadechniqoes ¢Coldi Springeiratber & aboratory,

| nf or mat i cer ts.and v ous ects, of i munoa

v dr el QUi YOEK o0 ARkeN SBiaudd Bgd Bhedhy RSP i pdBesmas TR Bev T

of Enzgne Arn@reruaaﬁ SP086); 8hehpbdil ,tM@ﬁoc:éﬁﬁmntﬂosy\me%hnoww(E@é&er,
Amsterdam, 1984); Hurrell, Monoclonal Hybridoma Antibodies: Techniques and
Applications (CRC Press, Boca Raton, FL, 1982)]. Monoclonal antibodies can also be
produced using well-known phage library systems. See, e.g., Huse, et al., Science
246:1275 (1989); Ward, et al., Nature, 3471:544 (1989).
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aquatic ani mal %‘he'd?‘ﬁlllnﬂgfeg%fﬁ{beé gsbﬁﬁ P0id! b %198% %eﬁrtBlHerﬂ%??rgﬁylar

sal non, and ot her Specres rais arvested unan consu
For meposﬂNFot:Iohbe eppeEssing GHFaaelated paolppeptidesir bxpﬂ@Ssmhaﬂdm:hg; systems.
under st oo

with lLimtati the Tel t
an i oNewafingantbih PRETerTbh e aP hiodii ok 6 S cel B g be
the Sal mms@a%sfaﬂ:ﬂad;wlstaremhtmrﬁ% @I&cﬁrdﬁﬂ@w@nfébiﬂaté\@lDFB fumstiond e3udhhe
Centrarchi dae fam| y% are contained within the Tel eosti grouping

Exanpl es dfeupatizing gatibediss ca@é@qﬂllérheédemﬁeéderwé rsatlmﬁ)ﬁm%rtm%tﬁ#lw as
the 25 Seréx%ﬁ'lpﬁﬁgd Pg%‘% Exa %ﬁ‘a&bg el |y, the Gchlidae famly,
ae famly,

the Centrarc |ne G unt (Parapristipoma

trilirgsatun), Magdmsﬁlaﬁ@%&dcﬂmltg@aatmmmonmhehmuems:osmlete anfibody

2005/ 0662%5%:&1 léjg Zgrovﬂ'élpﬁﬁg’c}v%? anf’5 igen binding fragments such as Fab, Fc, F(ab)z, 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).

30 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 12:1130 (1973),
Sharon et al., Biochemistry 15:1591 (1976}; Ehrlich ef al., U.S. Patent No. 4,355,023]

and antibody half molecules (Auditore-Hargreaves, U.S. Patent No. 4,470,925).



Sal noni dae Fami |y TAXON NAMECOMMON NAME Core gonus clupeafornms Core
genus hoyi Oncorhynchus keta Oncorhynchus gorbuscha Oncorhynchus

ki sutch Oncor hynchus nmasou Oncor hynchus nerka Oncor hynchus

t shawyt scha Prosopi um cyl i ndraceum Oncor hynchus cl arki Oncor hynchus
nykiss Salno salar Salnmpo trutta Salno trutta X S. fontinalis

Sal vel i nusw? »isRe&epal ve Iinus confluent us Salvelinus E@?&rﬁ%ﬁ/ﬁélzs

Sal vel i nus |'eucomaeni s Sal ve/ Thus nma/ qa Sal vel i nus nanma
Lake whitefis sal mon_ Pin.

Coho"sal moMethosfer mekngeporieaiary Y eI ts-aaee oa Koy 2sbira] bERVY and

Al anti ¢ SehSiaBErRS) r%ﬁﬂ%%@*ﬁ&%ﬁ?&%%“ﬁf%%‘sgtﬁfﬁﬂb@'9“%""?"“‘““"3 o

trout al. (U.S. Patent No. 4,642,334) and by Pltickthun [Bio/Technology 9:545 (1991)].
Alternatively, they can be chemically synthesized by standard methods.

5 The present invention also encompasses anti-idiotypic antibodies, both
polyclonal and monoclonal, which are produced using the above-described antibodies
as antigens. These antibodies are useful because they may mimic the structures of
the ligands.

Peptide Synihesis
10 Since the inventive GDF8 peptides, e.g., the DJ5 peptide exemplified
hereinbelow, are relatively short (e.g., preferably 50 amino acid residues or less), they
may be prepared by art-known methods of peptide synthesis. Synthetic peptides or
polypeptides, prepared using the well-known techniques of solid phase, liquid phase,

or peptide condensation techniques, or any combination thereof, can include natural
15 and unnatural amino acids. Amino acids used for peptide synthesis may be standard
Boc (Napha-amino protected Napha-t-butyloxycarbonyi) amino acid resin with the
standard deprotecting, neutralization, coupling and wash protocols of the original solid
phase procedure of Merrifield [J. Am. Chem. Soc., 85:2149-2154 (1963)], or the base-
labile Napna-amino protected 9-fluorenylmethoxycarbony! (Fmoc) amino acids first
20  described by Carpino and Han [J. Org. Chem., 37:3403-3409 (1972)]. Both Fmoc and
Boc Napha-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 Napra-protecting groups
25  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, SoLip PHASE SYNTHESIS, Second Edition, Pierce Chemical Co.,
Rockford, lll. (1984); Fields and Noble, Int. J. Pept. Protein Res. 35:161-214 (1990}, or
using automated synthesizers, such ds sold by ABS [Applied Biosystems, 850 Lincoln
30 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, Capre-methyl amino acids, and
Napna-methyl amino acids, etc.) to convey special properties. Synthetic amino acids
include ornithine for lysine, fluorophenylalanine for phenylalanine, and norleucine for



Brook trout Japanese charr (white spotted charr) Dolly varden (M yabe
charr) Lake trout Gayling ’ Sonme Menbers of the
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Anti-GDF8 Antiserum
5 The methods of the invention included a process of screening GDF8 peptides

against a polyclonal anti-GDF8 antiserum. This process identified the epitope that
certain anti-GDF8 antibodies bind to in a highly specific way. The anti-GDF8
antiserum was obtained by immunizing an animal with precursor GDF8. The
precursor GDF8 gene was modified to provide a form optimized for expression and

10 immunigenicity. For example, the natural DNA sequence of the GDF8 prohormone
(SEQ ID NO: 2) was optimized for expression in mammalian and viral expression
systems. [n addition, changes were made to avoid the negative effects of viral host
shutoff mechanisms. Typically viral host shutoff mechanisms involve transcriptional
control, RNA stability (splicing) and such. These changes made the nucleic acid less

15  host like and more virus like. '

Further, the DNA sequence was preferably designed to be as divergent from
the mammalian nucleic acid sequence as possible. For example, the amino acid
sequence of the precursor GDF8 was reverse translated using yeast preferred
codons. The resulting sequence was surveyed for codons that retained their homology

20  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 optimized gene (SEQ D NO: 3) can be expressed in any suitable
host system, including, e.g., art-known insect, mammalian, bacterial, viral and yeast
expression systems. For example, insect cell expression systems, such as

25  baculovirus systems, are art-known and described, for instance, by Summers and
Smith, Texas Agricultural Experiment Station Bulletin No, 1555 (1987). Materials and
methods for baculovirus/insect cell expression systems are commercially available in
kit form from, inter alia, Invitrogen, San Diego Calif. ("MaxBac" kit). Similarly, bacterial
and mammalian cell expression systems are well known in the art and described, for

30 example, by Sambrook ef al, (MOLECULAR CLONING: A L ABORATORY MANUAL; DNA

Cloning, Vols. | and |l; D. N. Glover ed.). Yeast expression systems are also known in
the art and described, for example, by, YEAST GENETIC ENGINEERING (Barr et al., eds.,

1989) Butterworths, London. Many other such expression systems are known to the
art and are available commercially in kit form. As exemplified herein, the modified
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coosae The precursor GDF8 protein, as well as peptides of the mature GDF8 protein,
can be incorporated into any protein- or peptide-compatible vaccine composition.

5  Such vaccine compositions are well known to the art and include, for example,
physiologically compatible buffers and saline and the like, as well as adjuvants, as
described in greater detail hereinbelow. The vaccine composition including the
precursor GDF8 protein is employed for eliciting antiserum for screening and
identifying a specific neutralization epitope for an anti-GDF8 antibody.

10 As exemplified herein, purified precursor GDF8 protein expressed by a vector
comprising SEQ ID NO:3 was injected into a goat in a vaccine composition that
included 1 g of precursor GDF8 protein emulsified into Freund’s complete adjuvant
(CFA). The vaccine composition was preferably injected subcutaneously (SC)
beneath the skin of the goat. Subsequent booster immunizations are preferred. These

15 can be administered at suitable additional intervals with the same or a reduced
dosage of the protein, e.g., at intervals ranging from 2-5 weeks after the initial
injection. _

Beginning from about two weeks after the initial injection, but preferably starting
after a longer time period, e.g., from three to fifteen weeks, or longer, serum is

20 colected, as needed, from the immunized animal. The collected serum is then
.preferably purified and/or fractionated by conventional immunoglobulin purification
procedures such as, for example, protein A-Sepharose, protein G-agarose,
hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity
chromatography with a suitable ligand. As exemplified herein, the IgG fraction of the

25  serum was further fractionated on a protein G-agarose column.

The anti-GDF8 antiserum IgG fraction is then available for screening against a

range of peptides of the mature GDF8, as described in greater detail by Example 3,

hereinbelow.

30 GDF8 Biﬁdinq Epitopes
' ~ Suitable anit-GDF8 monoclonal or polyclonal antibodies were contacted with
GDF8 protein for a time period sufficient for the antibody to bind selectively to the
protein. Thereafter, GDF8 bioassays confirmed that the antibody neutralized
substantially all of the GDF8 protein activity. Any GDF8 bioassay can be employed
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epitope or epltopes of GDF8. The peptide labeled as DJ5 was identified by screening

with the 1gG fraction of the exemplified goat anti-GDF8 antiserum as the only
significant binding epitope of GDF8 for the exemplified antiserum. This peptide has a

25 sequence (SEQ ID NO: 8) corresponding fo residue 327 to residue 346 of precursor
GDF8 (SEQ ID NO: 1).

GDF8 Peptide Vaccine Compositions

The GDF8 peptides described above are preferably formulated into vacrine
30 compositions. These vaccine compositions may be employed to immunize an animal
in order to elicit a highly specific anti-GDF8 immune response. The result of the
immuniZatioh will be downregulation of GDF8 function in the immunized animal.
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wer e faundrdféreRBe RegAs1 ve for DIS reactivity. Bound fractions
exhi bited a strong peak of reactivity to the WO
. 2005/ 066204 POT/ U vacginz gamgogition includes a sufficient amount of the desired

immunogen, such as the inventive GDF8 peptides, to elicit an immune response. Thé
amount administered can range from about 0.0001g/kg to about 1.0 g /kg, relative to
the mass of the animal. Any suitable vertebrate animal is readily employed to obtain

25 polyclonal antiserum. Preferably, the animal is 2 mammal, and includes, but is not
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 vaccing composition is readily administered by any standard route,

30 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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anal yso s. ré3ult@limethizationnda Bairi i ardmibmeight, GasiculolywmusciaimassGrelative to

Serum was harvested froamth oat after, 15 weeks, and the [ gG,

Fract| on ABESSGUMTIGEH.r Bf SipeSes PLine PresTmsidonihe it food-
fraction pfofify’ SAlalWAsH BEindeRdo@MRinBILab &llianimaBaired foicnéiption by
according to t manuf actures protocol (Kirkegaard and Perry

Labor at or hugians mad/or aiheartesirsslss g1 fovprodusing eansumablesoskchws eggher adk. A
concentra " ffer_ e it f I

(PeSy ut; PO o Slotf X R Rl it B ok, ETREVS RS, ocese,
M1 1i poreoswiches)abdvine (8yl, lbeei/ceal dalt)e, daAby Sawp) Ereedimgentlis abuftals), weraine
determ ned by, the OD 280 et hod RRENI PROTOCCLS | N | MMUNOLOGY.

1d.) and g%puglpewa{gfg@mﬁ @-g-vé%%@sﬁb%%&ﬁ%ﬁﬁmraa Pvghas
EXAWVPLE 3 aqGhed @sitrRld, Tl idifly ShelffRAtandfishsRiIcHEs trout or s&ifforf)@id other

anti serum provi ded by Exanple 2, above, is designated as PGA. It is

expect ed SRegies rrisquEr hajeested don ysman ReRIHRBPLAM: | bodi es di rect ed
against var| Ouslﬁér ﬁﬂPBQ&eéf g yfrggﬁeq@ﬁ@{]p@ghpé TORE-AER" i Be UEHEIES?%)% to

anti serum was characterize ranscription activation
assay 20 as irfohideomighout fimitatiow,i the Tefeasiigroupng offish, det,itelabstsn Bagbdlye used

to quanti ively measur 8 biqg-neutralization i.s,essentiall. hat
of Thies SRR SRcteduirandhSeO e Salidiac i) 873 T8 FRrqrbrnas
ti ssue cubtdérgwhichahedddsienDemEathivhe tthin)erd Yoazamd witkihele Teleosti

(Per ki nEl nner Life and Analytical 10 Sciences, Inc., Boston, MA) were

seeded wi OFPUPIMY-x 105 cel | s/ wel | of A204 Rhabdonyosarcoma cells (ATCC
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ser unps 2YSerghidaarfamiy, the Sprvide fiarty, tee Cithtidae famithithe Gonéarehidaentamily,
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15 pDPC4- | uciferase and HOW | E-1acZ using the protocol recomrended
by the manufacturer of the FUGENE transfection reagent (Roche

Di agnostics Corporation, Indianapolis, IN) and i ncubated 16 hours in
a 37C, 5% C2, hum dified chanber. Plasm d pDPC4-1 uciferase contains
four copies of the GAGA box, derived fromthe human pl asm nogen

activator JghiRikah, (PAI-1), which confers CGDF8 r ESponsi"\éf’g@ﬁ]WﬂSO

the heterol ogous pronoter reporter copstruct. Pl as

| E-1acZ contains a beta-gal act osi dase gene under the control of the
constitutive human cytonegal ovir us%@&ﬂaﬂ-@m |y pronoter. This
gene is added as a control to normalize for transfection

ef ficiencies. ne then treated wt O&@\(ﬂ GDF8 protein
(R&D Systens @éﬁmgapol is, MN) and i‘gcu aPeRgmgﬁ‘%S additional 16

hours in a 37CoreférdRiugesforethisi ed chanberLakkusiifefishse and

bet agal act osi darfyomeishogpianti fied in the tBlegepd cell's using the

Dual - Li ght Lughtshasendsraes (Tropi x, Appl igHLBisamist ems, Foster Cty,
CA) . Ohdshh o@8cha!n in dupl imagk galforitel 1's). The signal
for each well W@BrfégEﬁ g’ggﬁthas the |ucif farfsaiigpal divided by the
bet a- gl act osigase I'gnal tinmes.100. 30 Th siRAPR @Oﬁ.‘)gnal was
cal cul ated as,the avera the two well

bi o- neut ral i ZAUF O ygﬁililg‘l%ﬁ%%f an anti bod h?W @?:\k'ﬁ%%%d lemon)
concent rati ons6f" G?}"Lfsi ﬁ*@g& fractions wet © %éﬁ'ﬁ}ﬁ d with the GDF8
protein (apprgRFaas SEhARKISENa: 40) pr i(GHNERK §7 nt of the
cel|'s. The pefOSRPIUMAYRIFIH Mas cal cul af¥WNdWRIERNSh 100 X sanpl e
signal) / (si ﬁﬁquhWGfPﬂdeﬁéf’al one - si gnaICLWh!"P\attmt

2005/ 066204 PCPHCBHPOANENBYRES 29 no CDFS adi@dehow ¥mut results of the in
vitro transcrP@inosalacti vati on assay are #£dantie pa2lewrby Table 1,

bel ow. Tabl e SalGoFRBuffeeut ral i zation titersBrown@oat Serum PGA Sanpl e
(tic 110G A | nbalhid traffe &fS.@DRhalist | vi ty Godiger hybriddifou¢ 250) 0 Goat -
PGA (250) 95 BalvelintR@pila5) 86 Goat - PGAArGR)@farCoat - PGA (31) 22
Goat - PGA (1Sa/Belmtizecomdubntadsi zati on assaBufigpikr ned that the 1gG
fraction of tdhavirsgshgiaigoat serum cont &irdsk geGit bodi es capabl e of
neutral i zi ng S&bRaslleomadnithe COF8 usedabindddl chatfivitiiel spd@daharr)
EXAVPLE 4 106094400l pghpnal Antibody Def jags vafienP@iyhbé charr)

Neutral i zati of,-Ded R H: ycIu@ﬁ GDF8 Prot ei Nae trout

Thymallus thymallus Grayling

Some Members of the Serranidae Family

TAXON NAME COMMON NAME
Centropristis ocyurus Bank sea bass
Centropristis philadelphicus Rock sea bass
Centropristis striata Black sea bass
Diplectrum bivittatum Dwarf sandperch
Diplectrum formosum Sand perch
Epinephelus flavolimbatus Yellowedge grouper
Epinephelus morio Red grouper
Serranus phoebe Tattler
Serranus torfugarum Chalk bass

5
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



In order to determine the specificity of the neutralizing inmune
response the PGA 1gG fraction was assayed for its reactivity with a
set of seven overl apping .peptides (DJ1-7 see Table 2 and Figure 1)
that span the entire coding region of the 15 active GDF8 protein.
Reactivity of the Goat PGA I gG to each individual peptide was

det er m negobyosme@yire- Li nked | nmunosor bent Assay ( ELI SA)cPpESaV4/04306
GDF8 peptide ELI SA was perfornmed essepntially as described in Protein
Det ector TM ELI SA Kit HRP, ABTS System (Kirkegaard and Perry
Laboratories, Inc., Gaithersburg, MD). The follow ng nodifications

were used in the assay Syntdehé Mdiérs & sShdBlehlidbs &m Tabl e 2,

bel ow) were custom synt hesi zed under our d| rectlon b roSci, Inc
(Poway, CA). ﬁ%l\b/eéwlé coated with syr@ M'%es at 500 ng per
wel | and pur

ant i bodi es - fromvari o r s. Secondary

ant i bodi es g’”ﬁg rygroga%{qsfﬁﬂ on of 1: éS‘ ISgoat primary

anti body samy’@&cfiGhias SRy dary anti body t perOX| dase- | abel ed
anti body to f@e@%f"‘l g:a rat primary l es the
secondary antli@RigynoRsangyed per oxi dase- IMB%?FBB‘QHRW% preederar | gG
The OD 405 ni@r@a rpmsmor 15 minutes witil@pih ELI SA pl ate reader. The

ELI SA react i vargthaeslopareg at ed as OD 40Bolden T¥apigt e ti nes 1000. WO

2005/ 066204 PCT/ US2004/ 0431_25 30 TabI e 2 CDF8 Actlve Regi on Pepti des

"SEQ ID NG 5 DRXOAMNAME

COMMON NAME

Ambloplites rupestris Rock bass

Centrarchus macropterus Flier

Elassoma evergladei Everglades pigmy sunfish
Elassoma okefenokee Okefenokee pigmy sunfish
Elassoma zonatum Banded pigmy sunfish
Enneacanthus gloriosus Bluespotted sunfish
Enneacanthus obesus Banded sunfish

Lepomis auritus
Lepomis cyanellus
Lepomis cyanelfus X L. gibbosus

Redbreast sunfish
Green sunfish
Green x pumpkinseed

Lepomis gibbosus Pumpkinseed

Lepomis gulosus Warmouth

Lepomis humilis Orange-spotted sunfish
Lepomis macrochirus Bluegill

Lepomis megalotis Longear sunfish
Micropterus coosae Shoal bass

Micropterus dolomieui
Micropterus punctulatus
Micropterus salmoides
Pomoxis annulfaris
Pomoxis nigromaculatus

Smallmouth bass
Spotted bass
Largemouth bass
White crappie
Black crappie

5
In a further preferred'embodiment, the animal is a companion animal or a
human, and the vaccine is administered to provide long-term downregulation of GDF8
for any veterinary or medical purpose responsive to such GDF8 downregulation, For
purposes of the present inven‘tion, the term “compariion” animal shall be understood to
10  include all animals — horses {equine), cats (feline), dogs (canine), rodents, (including

mice, rats, guinea pigs), rabbit species, and avians, such as pigeons, parrots and the

fike.

Other birds receiving such vaccination or antibod ies can be associated with

either commercial or noncommercial aviculture. These include e.g., Anatidae, such as



W | APKRYKANYCSGECEFVY SEQ I D NO 6 DJ4 312- 331 ECEFVFLQKYPHTHLVHQAN
SEQ ID NO 7 DJ5 327-346 VHQANPRGSAGPCCTPTKMS SEQ I D NO 8 DJ6

342- 361 PTKMSPI NMLYFNGKEQ |Y SEQ ID NO 9 DJ7 357-375

EQ | YGKI PAMWDRCGCS SEQ ID NO 10 * relative to Human GDF8 prohor none
(CGenebank Accession Number NP_005250) The ELISA results are

sunmmar i Zec{’&@é%og&%z& 3, below. Table 3 ELISA reactivity QQT?%&;-JU@&Z(S]‘O

mainm) to ctive Region Peptides,s OD 405/ mnute
swans, Columbidae, e.g., doves and pigeons, such as domestic pigeons,
Phasianidae, e.g., partridge, and grouse, Thesienidae, Psittacines, e.g., parakeets,
macaws, and parrots, e.g., raised for the pet or collector market, and members of the
Ratite family.

5 In another preferred embodiment, any of the above recited animals (preferably
nonhuman) are immunized in order to obtain anti-GDF8 antibodies that specifically
bind to the inventive peptides, and the elicited antibodies are harvested for use in
assays, and/or in veterinary or human medicine, e.g., to provide downregulation of
GDFS8 for any veterinary or medical purpose reSpbnsiVe to such GDF8

10  downregulation. ' '

The present invention may be better understood by reference to the following
non-limiting examples, which are provided as exémplary of the invention. The
following examples are presented in order to more fully illustrate embodiments of the
invention and should in no way be construed as limiting the broad scope of the

15 invention.

EXAMPLES

EXAMPLE 1
Materials & Methods
20 A. Expression and Purification of Precursor GBF8 (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.
25  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 1D
30 NO: 3) was commercially synthesized for incorporation into the appropriate expression
vectors. |
" The Flp-in™ CHO expression system (Invitrogen, Carlsbad, CA) was used to
express the optimized GDF8 prohormone. Briefly, a GDF8 prohormone construct

containing a C-terminal FLAG® (Sigma-Aldrich Corp., St. Louis, MO) epitope fusion
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was constructed by inserting the gene encoding the modified GDF& prohormone into
plasmid pCMVtag4B (Stratagene, San Diego, CA.). The FLAG® fusion tag facilitates
separation of FLAG® fusion proteins on an anti-FLAG® gel column. A PCR DNA
fragment containing the modified GDF8 prohormone-FLAG® gene was then cloned
into plasmid expression vector pcDNAS/FRT (Invitrogeh, Carlsbad, CA). Generation
of the Flp-In™ CHO cell line expressing the GDF8 prohormone-FLAG® fusion protein
was achieved by cotransfection of the Flp-In™ CHO cell line with the Fip-In™
expression vector containing the GDF8-FLAG® gene and the Flp recombinase
expression plasmid, POG44. Flp recombinase mediates insertion of the Flp-In
expression cassette into the genome at an integrated FRT site by site-specific DNA
recombination. A stable cell line expressing and secreting the GDF8 prohormone
containing the FLAG® epitope was obtained using hygromycin B selection.

The stable CHO cell line expressing the GDF8 prohormone containing the
FLAG® tag was adapted to suspension culture in serum-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 (S8EQ 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 mi were
collected and monitored for absorbance at 280 nm. Bound material was eluted with
approximately 10 ml of 0.2 M glycine (p!:l 1.85). Fractions of 1.0 ml were collected and
neutralized with 0.25 ml of 0.5 M sodium phosphate, 0.75 M NaCl, pH 7.4.
Approximately 25 l 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



300DI7* 10 1 O proGDF8** 194 196 199 * peptide, ** prohornone

5The PGA 1gG fraction reacted specifically with both the purified

GDF8 prohornone and with the DI5 peptide. Ampbng the GDF8 active

regi on peptides the 1gG fraction reacts specifically and exclusively
with tlh_e DJ5 peptide. This is a strong indication that the

neutrali zi LLity of this serumis directed again | e
defi ned by‘ﬂgﬁg%%g@ojﬁ)ept ide. In order o confirmthi g hy%g?@gzsuﬁgb#%

DJ5 specific 10 fraction of PGA 1gG was, purified, This yas

acconpl i sHRdb beptide. iLhibopng ArasHens §rldpand @U'Hiag@?ti%’@céﬁ‘ﬁ ke papled: Bogled

and net hods.  The PGA ' | | ; ' d
2nd_ unbourRamER e gBneTfHted Sni i R S Rngdl i hoBpRAH IR
activity agfihegPRE)es@fitated tetbw.Sample concEhizatiansuvers detemaibed by the OD

show that the majority of 8 neutralization [ i '
Pho i bt mRtociRstivs Ror pears b RRL OB B3k bln WA SEhsiink).
denonst.r at ' i ozt ]

: 2 WPapididsted 8h i1 06Hignineidt the lbotihd Sariplé ape afusted
t he 8 pro %@”ﬁ‘{}%@%os/ 066204PCT] US2004) 043128 31 TabF? 4 :

to 1 mg/ml, for subsequent use.

EXAMPLE 2
Goat Anti- @'FS Polyclonal IgG Serum
10 Goat anti-precursor GDF8 [gG was obtained from an immunized goat by the
following methods. :
A. Immunization of Goat
15 A Saanen (dairy) goat (approximately 2 year old male) was immunized with

purified recombinant GDF8 prohormone (obtained as described by Example 1,
above), as follows. One half mg of protein was emulsified in Freund's complete
adjuvant (CFA) and injected subcutaneously (SC) beneath the skin of the goat.
Subsequent booster immunizations administered SC at weeks three, six, and ten

20  contained 0.3 mg of protein emulsified in Freund’s incomplete adjuvant (IFA). Blood
was collected from the jugular vein with a syringe and needle, and taken with vacuum
bottle and tubing. The blood was collected in bottles containing anticoagulant and
centrifuged at 2500 RPM for 20 minutes to remove the red bloed cells. The plasma
was re-calcified to produce serum. The serum sample collected 15 weeks post initial

25  immunization was used for further analysis.

B. Collection and Purification of Goat Polyclonal 1gG

Serum was harvested from the goat after 15 weeks, and the igG fraction was
30 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).
35  Sample concentrations were determined by the OD 280 method (CURRENT
PROTOCOLS IN IMMUNOLOGY, /d.) and adjusted to 10mg/ml.



GDF8 neutralization activity of DJ5 specific antibodies Sanple (tio
| oG % I nhibition of GDF8 Activity Goat - normal (250)**7 DJ5 unbound
| gG (250) 26 DJ5 bound 1gG (25)90 **The normal goat 1gG was a
negative control purified fromnon-immuni zed goat sera (comrercially
purchased). Curiously, in a prelimnary experinment, neutralizing GDF8

ant i bodi agoWRisRedPd S obtai ned when two rabbits were ipiREs86k0481E
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Plasmid pDPC4-luciferase contains four copies of the CAGA box, derived from the
human plasminogen activator inhibitor (PAl-1), which confers GDF8 responsiveness
20  to the heterologous promoter reporter construct.

Plasmid HCMV |E-lacZ contains a beta-galactosidase gene under the contro! of
the constitutive human cytomegalovirus immediate early promoter. This gene is added
as a control to normalize for transfection efficiencies. Cells were then treated with 100
ng/well GDF8 protein (R&D Systems Inc., Minneapolis, MN) and incubated an

25  additional 16 hours in a 37°C, 5% CO2, humidified chamber. Luciferase and befa-
galactosidase were quantified in the treated cells using the Dual-Light Luciferase
Assay (Tropix, Applied Biolsystems, 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.

30 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 1gG 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



MAB - 788 (3.1)7 MAB -788 (1.8)0 MAB - 788 (0.1)0 Table 5
confirms that this antibody is capable of neutralizing the activity
of the GDF8 protein. In order to determ ne the specificity of this
neutralizing i mune response the rat nonocl onal antibody was assayed
for itglreactivity with a set of 5 seven overl appi ng peptides (DJ1-7
see table igyre 1) that span the entire coding r

active GDQ%O%?@{OE; n. Reactivity of thggnonocl onal an'?l bggfﬁ?m‘aimkgﬁ
i ndi vi dual peptide was determ ned by EL|ISA assay (see_ materials and

met hods) . TaGDFSaddadA Theaesulls Qﬁ/théfm o WE?C?'QEO'(' ﬂgt"fﬁjpﬁﬂﬁ}ss% aPrs
active region pepti 4 m nute X 1000 Antigenl: 201:401: 80
DJ1*400 DJ%@% gﬁ%ggﬁé‘t’%}l @%8(” DJ5*133118102 DJ6*008 DJ7*000
proGDF8** 132127132 * peptide,"” protein 10The rat nonocl onal anti body
reacted specifically with both the purLl.f d, GDF8 prohornone and with
the DJ5 peptide. Typically a rmnocl onal hfﬁ? . - peC|f|C| ty
to a single epitope. Ay o AR jizatio PES 1QLIPOAL RERUINGR e F
nonocl onal anti body reacts specifical I y and excl usi veI with the DJ5
peptide. This result Sampledas 6G)t her | nﬂ&bﬂﬂt@ﬂ%ﬁgﬁé@ﬁhat t he

DJ5 peptide defines &d&Brawrmal(RZdng epitope of th& GDF8 protein. WO

2005/ 066204PCT/ US20043444 3 1HHA §50) 95
Goat — PGA (125) 86
Goat - PGA (63) 62
Goat - PGA (31) 22
Goat — PGA (16) 3
5 The neutralization assay confirmed that the IgG fraction of the harvested goat

serum contains antibodies capable of neutralizing at least 95% of the GDF8 used in

this activity assay.

EXAMPLE 4

10 Goat Polyclonal Antibody Defines
A Specific Neutralization Epitope of the GDF8 Protein

In order to determine the specificity of the neutralizing immune response the

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

15 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 pérformed 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

20 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 IgG fractions from various
samples. Secondary antibodies were used at a dilution of 1:2000, For goat primary
antibody samples the secondary antibody was rabbit peroxidase-labeled antibody to

25 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.



speci fic enbodi nents described herein are offered by way of exanple
only, and the invention is to be limted only by the terns of the
appended clains, together with the full scope of equivalents to which
such clains are entitled. Numerous references are cited in the

speci fication, including Genebank accession nunbers of published
and/or 5 W@tzggmgmpubl I shed nucl eic acid and pol ypepti getpsabos48125
sequences, the disclosures of which gge incorporated by reference in
their entireties. . AHO06148. S125. t xt SEQUENCE LI STI NG <110>
Schering- Pl ough Ltd. Rinker, David Cochran, Mark D. <120> <130>
<150> <151> <160> <170> <210> <211> <-2gg|a2<213> <220> <221> <222>
<223> <220> <221> <222> <223@5@ Q Reyion- t'ﬂ%%3> <220> <221>

<222> <223> <

<221> <222> <2P3 = D GROMH ENHANCI NG
VACCI NE AH 0613160/ 583,7850 DFGLDCDEHSTESRCCR.YPL SEQID NO: 4

DJ2 282-301 CRYPLTVDFEAFGWDWIHAP  SEQID NO: 5
DJ3 297-316 - WIIAPKRYKANYCSGECEFV ~ SEQID NO: 6
DJ4 312-331 ECEFVFLQKYPHTHLVHQAN SEQID NO:7
DJ5 327-346 VHQANPRGSAGPCCTPTKMS SEQ ID NO: 8
DJ6 342-361 PTKMSPINMLYFNGKEQIlY SEQIDNO:9
DJ7 357-375 EQIYGKIPAMVVDRCGCS 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 IgG (10 mg/ml)
to GDF8 Active Region Peptides

OD 405 / minute X 1000

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
DJe* . 3 0 0
DJ7* 10 1 0
proGDF8** 194 196 199
* peptide, ** prohormone

5 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
10  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
15 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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Table 4
GDF8 neutralization activity of DJ5 specific antibodies

Sample (g [gG) : % Inhibition of GDF8 Activity
Goat — normal (250) ** 7

- DJ5 unbound IgG (250) 26
DJ5 bound 1gG (25) 80

** The normal goat lgG was a negative control purified from non-immunized goat sera
(commercially purchased).

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. Thu's, in this case, the ability
of the recombinant human GDF8 prohormone fo 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 Argas; in the human sequence is
replaced by a Lyssss 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

GDF38 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 proteiri. The'anﬁbody was characterized as deScribed_ by Ekample
2, above. The results of this assay are summarized by Table 5, as follows.



151015 Val Ala Ay Pro Val Asp Leu Asn Gu Asn Ser Gu Gn Lys dia
Asn 202530 _ .W2005/066204PCT/ US2004/ 043125 AH06148.5T25.txt Val
GQu Lys Au @y Leu Cys Asn Ala Cys Thr Trp Arg G n Asn Thr 354045
Lys Ser Ser Arg Ile AQu Alalle Lys Ile Gn Ile Leu Ser Lys Leu
505560 Arg Leu A u Thr Ala pro Asn Ile ser Lys Asp val Ile Arg Gn
Leu 6570498Q0dsmys2bs 0 Lys Ala Pro Pro Leu Arg G u Leu |per/dspodmaniziyr
Asp Val 859095 G n Arg Asp Asp Ser Sez ASp Gy Ser Leu Qu Asp Asp
ésp Xé/r Elhs 100105110 Ala Thr Thr Ie Ile Thr Met Pro Thr Qu
er p e Leu 115120125 Met S Pro Lys S s Phe
Phe Lys Phe Ser ser 13013514@'%@"9?’ ?}r&?{ 9% Fys V)al.l \%I gs Al a
Gn Leuinp lle Tyr Leu 1451 50mea0stongl a dy u Thy Prg TFhr Thr

Val Phe Val G n | Sanme (e Geu 16517017 Zelnkibitios obGDESACINIY Asp qQ y
Thr Arg Tyr Thr GhXAEll—?SSA‘E‘I%S?er Leu 47

MAB — 788 (6.3) 17

MAB — 788 (3.1) 7

MAB — 788 (1.8) 0

MAB — 788 (0.1) 0

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
5  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 péptide 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

0D 405 / minute X 1000
Antigen 1:20 1:40 1:80
DJ1* 4 0 0
DJz* 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
10 | 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

15 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



180185190 Lys Leu Asp net Asn Pro Ay Thr Ay Ile Trp Gn ser Ile Asp
Val 195200205 Lys Thr Val Leu G n Asn Trp Leu Lys G n Pro Gu ser ASn
Leu Ay 210215220 Ile Au Ile Lys Ala Leu Asp Qu Asn Ay H's Asp Leu
Al a Val Thr 225230235240 Phe Pro Ay Pro Ay GQu Asp Gy Leu Asn Pro
Phe Leu G u val Lys 245250255 val Thr Asp Thr Pro Lys Arg Ser Arg Arg
Asp Phe Gyg desslosdsR Cys 260265270 Asp G u His ser Thr g&ng%wﬁmzscys
Cys Arg Tyr Pro Leu Thr Val 27528028%3Asp Phe Qu Ala Phe Qy Trp As

Trp lle lle Ala Pro Lys Arg Tyr ,h 290295300 Pa 6148. ST25. t xt

Lys Al o AsRciily eTERIEERsGkerbed BOETEAE BAROUY REOL SFTERIR Ak ahd the

305310315 BmYabf fleSafdehdBt AR, Bgetdravid the

Ser Ala %&géé%%ge ! eagﬂc@sﬂeﬁ Pro Thrpg %/s Met  Ser B@o Ile As

Met Leu Tmrsmaﬂmm/awﬁsmm@mﬁu_ohsﬂm awe enti %dIN@mEWUSGBfﬁFEv@ES ar@

Pro Ala rgﬁed in {he specification, including Genebank accession numbers of published and/or
5 internet-published nucleic acid and polypeptide/protein sequences, the disclosures of

which are incorporated by reference in their entireties.



355360365 Val Asp Arg Cys @Ay Cys Ser 370375 <210> 2 <211> 2823 <212>
DNA <213> Human <220> <221> m sc_feature <222> (134)..(1261) <223>
Encodes Precursor CGDF8 <220> <221> Peptide <222> (1112)-(1171) <223>
Encodes D35 <400> 2 agattcactg attactcaaa tgattttaaa tgttgctggt
ggggct gt gt t aagat acaa tat aagacaa ccagagggat aacaatcatt atgttgcttc

at ggat at aky§3§SAR@eLT Jaacccaggec caaacaacct tcttgctgta gedaekadfsias
gt gt ggcaag agcaaaagaa atcat gcaaa ccagt ggatc aat gcatgta atcctcagta

cttttaccca gacagcagcg accat gccta J i&?ttx gagacccg at gaaagacg
actggtattt gaatccaact acct tgy tgtctctca aagt aaaagg

aact gcaact taaat gagaa cttggagaca aacttcgt ct aagctcctcc atggetcttt
cagagt sl gmhera!maﬂoggbgeghctcc gt acaaggt a ggcagagcat taggcattga

gaccaggaga g%‘é’kﬁggé’ﬁ?rk gactgtacat aagaaacaag ctgtgtttat cagtgagcaa
aaacact aaa ggaaacagct actccgggaa ggaagatgac ttttctaatg acaat acaat

t acaacanlly tHMERUTEYIIILG tEFATQREG BASFDaGRAVAA EMIANGYAt \PGERg ggatttt ggt

Page 3 %Patég §§‘§§ tttgcttggc aacaagaaaa aagattatat atttacctgt
ttatgcfy @ at g t ggaaaaaga tcttcaagaa tagaagccat cctaacatca

gcaaagat s ca;(gfagygavc agt at gat gt gattatcacg ctacaacgga caagtggatg
gaaaacstda adtdyt3da aggcccaact tttgtgcaaa tcctgagact cgatctctga
aactt gagad, agagtgttge aaaattgget ttagatgaga atggtcatga aatccgtttt
t agaggtcaa cttgactgtg atgagcactc

<170> PatentIn version 3.3

<210> 1
<211> 375
<212> PRT
<213> Human

<220> .

<221> Peptide
<222> (267)..(286)
<223> D1l

<220>

<221> Peptide
<222> (282) (300
<223>

<220>

<221> Peptide
<222> (297)..(316)
<223> D33

<220>

«<221> Peptide
<222> (312) .(331)
<223> Dl4

<220> .

<221> Peptide
<222> (327)..(346)
<223> DI5

<220> .

<221> Peptide
<222> (342)..(361)
«<223> 'DI6

<220>

<221> Peptide
<222> (357)..(375%)
<223> D37

<400> 1

Met GIn Lys Leu Gin Leu Cys val Tyr Ile Tyr Leu Phe Met Leu Ile
1 5 10 i5
val Ala Gly 5’50 val Asp Leu Asn g}u Asn Ser Glu Gln '3'%5 Glu Asn

Page 1



aacagaatca ttggattatc atttttacaa aggcccttgc agaacaaata agattt at at
t gaagct gt g cat aagctac ccaaacaaat aaattacatt tgagttctga tatttacaga
tcgaatcatc ttccacaaaa gtacattaac ggtttatcac ttcctacacc aggttggcett
aatggtgttt tctttggaaa aatgatcgac atacaatatt ctaaggacat aactactt at
taatgattag tatggattca gtttaaatct ataattgact acttttattt aattgggatt

at at at ggga taagcgttca aaattaagta agtatgtaaa catacaagaa tatgttccta
t gaatt aaag aaaatccaca cttaaacact ,pab@u@oat39+aat ccatgcc at aaaaaaca
t ccaaaygagid caatdiat gy géd icys afshaad tas Faean-pt AtaGtaalksa Tirt t t gt aaa
ttcaaattaa aB3btcagagc atggttatdat tgatggctgt céhcgttcca ctattatctg
tataatttga ttgttaatca gaaacagtat gttaccctct gatataaggc atactcatct
caaagaf @t GeRaal tA4gate ERAGLA COkALBCATAGIRIALCLARSSYIYY RGt LTt at ga
tatattacaadgagtatgctt tacaftattg tgaatttat@ tgcagcatat aacggtgcta
ttcagt aaaa gaatggattt agcatacttg aaatgtcaaa tgcctttgca ttgtataaaa
taagtg I3300G BARLEAGGR0sdACaalhea 12t RARRY @R dyat LTt aat
aaat gaé age‘?tggfgg@gt at aatttattgt aag?falsgt ta AH06€§48. ST8d aact gt ggat
caattactgc ggtacaccaa tccaattaat gatggtagta aaacatggaa taggcctaga
gaat at gl g4 140, FAJ $9050R0:1ARANIGL AspURARR deg Yah! al oot a
gcaatticca atacgataggy tagtaagtft tcobtaatgt gagaaactgc ataacat act
acactgcagt agactgaaac cttttttatt acaaagacat attaaatagt ttatattttt
tttgaaattt _acttqc g t a agtgtttt
R N s R R e A e B R S A T R T O
gaggttcagc atgctatatt ttaatggcaa gaccgctgtg ggtgctcatg ggttttcccce

t caacaattt, gtatgctaca gfcacttaag aa ajttaaccat ttttgagcta
gaaggad Eh'g{%t é{aﬁb' giﬁﬁ?‘&t@é?’“‘i@‘t }é?‘?ﬁhgg@“tﬁ& 8%'% Phs $Yattgtt at
ataccatcat gfatacttgg taagataaaa ttcctattat aattgacaca ctgaatgtct
gaggct acca, ct ci‘tttctt cgﬁq catt aa aat%gatp eattttlt&ct ag attatcttaa
aaggca’&‘?tc%% JehdsagtY b PP EYRYGt SR BB 208 Wit gcat tta
tataatatgt tactttggta tatftttaca gtcatgcatc acagaaaagc ggtcttaaaa

ctccatatgt_ttacatgatt aacatfcact caa tta ctgtcattgt acattactaa
gt at ac%ga"%t‘;&f‘ cﬁyga%ﬁf' ??8 é{éit"@ttuﬁst éhg%; tlte”c'f"g’t ?‘i dgﬁ Fft gaaatta

tttcttacat cacatttttt T gaaagacaa <210> <211> 1164

ANO6148. ST25. t xt <212> DNA <213> Artificial Sequence <220> <223> GDF8
pr ohor Afsh BreEVAG Gﬂag'rg"ugf%ﬂ'hbr"'d?ﬂ‘eYﬁﬂ E?g()@" @2"21;'95l-§”_q‘§gtﬁeéfe <222>
(10). . (75) 165 1 |

Tle Lys Pro Met Lys Asp Gly Thr Arg Tyr Thr Gly Ile Arg Ser Leu
180 185 190

Lys Leu Asp Met Asn Pro Gly Thr Gly Ile Trp GIn Ser Ile Asp val
195 200 205

Lys Thr val Leu Gln Asn Trp Leu Lys GIn Pro Glu Ser Asn Leu Gly
210 215 220

ITe Glu Ile Lys Ala Leu Asp Glu Asn Gly His Asp Leu Ala val Thr
225 ' 230 235 240

phe Pro Gly Pro Giy Glu Asp Gly Leu Asn Pro Phe Leu Glu val Lys
245 250 255

val Thr Asp Thr Pro Lys Arg Ser Arg Arg Asp Phe Gly Leu Asp Cys
260 265 270

Asp Glu His Ser Thr Glu Ser Arg Cys Cys Arg Tyr Pro Leu Thr val
275 ‘ 280 285

Asp Phe Glu Ala Phe Gly Trp Asp Trp Ile Ile Ala Pro Lys Arg Tyr
290 295 300

Page 2



<220> <221> m sc_feature <222> (76)-(1131) <223> Encodes Precursor
GDF8 <220> <221> Peptide <222> (985)..(1044) <223> Encodes DJ5
Peptide <220> <221> misc_feature <222> (1132)..(1161) <223> Encodes
C-termi <400> 3 atggatctac agaagttgca ggacctgttg acttgaacga
tgcaacgctt gtacatggcg caaattttgt ctaagttgag caattgttgc caaaggcccc
gacgatt ct twob@aeg@dd C atcactatgc caactgaatc tttttcaagt pei/gtdo6H@3125
taccttcgtc cagttgaaac ccaat gaagg atggaactag ggtacaggaa tctggcaatc
ccagagtcta atttgggtat gttacttttc glaghecgg atactccta agegttccag

t ct agaj g 119t AGATAL €¢s Ar0CBC 6AR R adal ARAYaT Ffeagiiactn cgsat accca
tgttgtapsc caactdaaal &Watttacg gtaagadttc tacaaggatg @eBacgat aa
nal FLAG tag gttgtgtgtc tacatctatt aaattctgaa cagaaggaga tcaaaataca
aagt CCi Gl GrattiaoaARAGt « 4CHCARAT £ 36 GTht Sa0Rr8 2L @B 66 Tht gaagac
gatgactacc cgacttttigsatgcaggttg gatidvaat ac aacaaggt Bzp accaact act
gtgtttgttc atacacaggt attagatcct tatcgacgtt aaaactgttc cgagattaag
gatttc gttccg cccctatc

g3kEtggttcai caggcismatc g

aoct { 98704 SRIAIGh- L4 G2RROER WIRARGAES 199BLAARL Ly SYEOaCOU! !

aacatgttgt tgctatggtt gttgatagat gtag

Rugd-Tqtichmsd LR oaleh ¢

acgttg
accaat

tgttcatgtt gatcgtcgcec

d Bh61,A3098 ¢gf cattcgt

atzggt'aagcc aaagt gct gt

ttaaagctca attgtggatt agattttgcg tttgattaag tgaagttgga tatgaatcct

tt caaaac} tt gaagcaa aaaacggaca tgacttggcc ttctggaagt taaggttact
gtgatg%%k%??ﬂf'agﬁb&gyé%?t gttg ggattggatc aatgtgagtt cgttttcttg
caagaggatc tgctggtcca acttcaacgg taaggagcag gtggttgttc tctcgaggat
AHO06148. ST25. t xt <210> 4 <211> 20 <212> PRT
<210> 2
<211> 2823
<212> DNA
<213> Human
<220>
<221> misc_feature
<222> (134)..(1261)
<223> Encodes Precursor GDF8
<220> .
<221> Peptide
<222> (1112)..(1171)
<223» Encodes D25
<400> 2
agattcactg gtgtggcaag ttgtctctca gactgtacat gcattaaaat tttgcttgge 60
attactcaaa agcaaaagaa aagtaaaagy aagaaacaag aacaagaaaa aagattatat 120
tgattttaaa atcatgcaaa aactgcaact ctgtgtttat atttacctgt ttatgctgat 180
tgttgctgat ccagtggatc taaatgagaa cagtgagcaa aaagaaaatg tggaaaaaga 240
ggggctgtat aatgcatgta cittggagaca aaacactaaa tcttcaagaa tagaagccat 300
taagatacaa atcctcagta aacttcgtct ggaaacagct cctaacatca gcaaagatgr 360
tataagacaa cttttaccca aagctcctcce actccgggaa ctgattgatc agtatgatgt 420
ccagagggat gacagcagcg atggctcttt. ggaagatgac gattatcacg ctacaacgga 430
aacaatcatt accatgccta cagagtctga ttttctaatg caagtggatg gaaaacccaa 540
atgttgcttc tttaaattta gctctaaaat acaatacaat aaagtagtaa aggcccaact 600
atggatatat ttgagacccg tcgagactcc tacaacagtg tttgtgcaaa tcctgagact 660
catcaaacct atgaaagacg gtacaaggta tactggaatc cgatctctga aacttgacat 720
gaacccaggc actggtattt ggcagagecat tgatgtgaag acagtgtitgc aaaattggct 780
caaacaacct gaatccaact taggcattga aataaaagct ttagatgaga atggtcatga 840
tcttgctgta accttcccag gaccaggaga agatgggetg aatccgtttt tagaggtcaa a00
ggtaacagac acaccaaaaa gatccagaag ggattttggt cttgactgtg atgagcactc 260
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<213> Human <220> <221> m sc_feature <223> DJ1 <400> 4 Asp Phe Gy

Leu Asp cys Asp Qu H's Ser Thr Qu Ser Arg Cys Cys 151015 Arg Tyr

Pro Leu 20 <210> 5 <211> 20 <212> PRT <213> Human <220> <221>

m sc_feature <223> D32 <400> 5 Cys Arg Tyr Pro Leu Thr Val Asp Phe

Gu Ala Phe Ay Trp Asp Trp 151015 Ile Ile Ala Pro 20 <210> 6 <211>
20 <212> WwBRoospdee Human <220> <221> mi sc_feat ure <223pCTUR0sRH25 6

Page 4

Trp Ile Ile Ala Pro Lys Arg Tyr Lys Ala Asn Tyr Cys Ser Ay Qu
AH06148.ST25.tXt '

aacagaatca cgatgctgte gttaccctct aactgtggat tttgaagctt ttggatggga 1020
ttggattatc gctcctaaaa gatataaggc caattactgc tctggagagt gtgaatttgt 1080
atttttacaa aaatatcctc atactcatct ggtacaccaa gcaaacccca gaggttcage 1140

. aggcccttge tgtactccca caaagatgtc tccaattaat atgctatatt ttaatggecaa 1200
agaacaaata atatatggga aaattccagc gatggtagta gaccgctgtg ggtgctcatg 1260
agatftatat taagcgttca taﬁcttccta aaacatggaa ggttttccce tcaacaattt 1320
tgaagctotg aaattaagta ccacaggcta taggcctaga gtatgctaca gtcacttaag 1380
cataagctac agtatgtaaa ctaaaagggg gaatatatgc aatggttggc atttaaccat 1440
ccaaacaaat catacaagaa agttttatga tttccagagt tittgagcta gaaggagatc 1500
aaattacatt tatgttccta tatattacaa catcggcgag gaaatgaaag cgattctcct 1560
tgagttctga tgaattaaag gagtatgctt taaagtctat ttctttaaag ttttgtttaa 1620
tatttacaga aaaatccaca tacagtattg gtaaaatgca ggattgttat ataccatcat 1680
tcgaatcatc cttaaacact tgaatttata ttgtatggta gtatacttgg taagatdaaaa 1740
ttccacaaaa atagggatag tgcagcatat‘gcaatttcca ttcctattat aattgacaca 1800
gtacattaac aatccatgcc aacggtgceta atacgatagg ctgaatgtct gaggctacca 1860
ggtttatcac ataaaaaaca ttcagtaaaa tagtaagtit crtcttttett caggggcatt 1920
ttcctacacc tccaaatgag gaatggattt tctttaatgt aagaagaatc atttttcfag 1980
aggttggctt tcaattctgt agcatacttg gagaaactgc attatcttaa aaggcagtca 2040
aatggtgttt gtttttatca aaatgtcaaa ataacatact tggagaagta tgtaattttg 2100
tctttggaaa attacaacac tgccttigca acactgcagt ttttatggta aaataataga 2160
aatgatcgac tctatcaata ttgtataaaa agactgaaac aatgcattta tataatatgt 2220
atacaatatt gttttgtaaa taagtgtctc cttttttatt tactttggta tatttttaca 2280
ctaaggacat ttcaaattaa gtactaaggc acaaagacat gtcatgcatc acagaaaagc 2340
aactacttat atttcagagc aaattagcag attaaatagt ggtcttaaaa ctccatatgt 2400
taatgattag atggttatat tacaatcatt ttatattttt ttacatgatt aacattcact - 2460
tatggattca tgatggctgt ataaagtgaa tttgaaattt caatggttta ctgtcattgt 2520
gtttaaatcf caacgttcea ttattttaat acttgcaaaa acattactaa gtataccaaa 2580
ataattgact ctattatctg aaatgaagaa taaactgatg ctatctcaac aataactgtt 2640
acttftattt tataatttga taatgaatat atttctgcat ttatttactt ctgttitgta 2700
aattgggatt ttgttaatca aatttatigt actatgacta aatgaaatta titcttacat 2760
ctaatttgta gaaacagtat aagttatatt aaagtgtttt cacatttttt tgaaagacaa 2820
aaa 2823
<210> 3
<211> 1164



20 <210> 7 <211> 20 <212> PRT <213> Hunan
<220> <221> m sc_feature AH06148.ST25.txt <223> D34 <400> 7 du Cys
G u Phe Val Phe Leu Gn Lys Tyr Pro H's Thr H's Leu Val 151015 H s
Gn Ala Asn 20 <210> 8 <211> 20 <212> PRT <213> Human <220> <221>

m sc_feature <223> 035 <400> 8 vVal Hs Gn Ala Asn Pro Arg Ay Ser

151015 Cys @ u Phe Va

Page 5

Al a Gy Pr@o%ys oesss Thr Pro PCT/US2004/043125
AH06148.ST25. txt

<212> DNA
<213> Artificial Sequence
<220> . )
<223> GDF8 prohormone FLAG tag fusion protein
<220>
<221> sig_peptide
<222> (10)..(75)
<220>
<221> misc_feature
<222> (76)..(113L)
<223> Encodes Precursor GDF8
<220> .
<221> Peptide
<222> (985)..(1044)
<223> Encodes D15 Peptide
<220>
<221> misc_feature
<222> (1132)..(1161)
<223> Encodes C-terminal FLAG tag
<400> 3
atggatctac agaagttgca gttgtgtgtc tacatctatt tgttcatgtt gatcgtcgec 60
ggacctgttg acttgaacga aaattctgaa cagaaggaga acgttgagaa ggaaggittg 120
tgcaacgctt gtacatggeg tcaaaataca aagtcctctc gtattgaage tatcaagatt 180
caaattttgt ctaagttgag attggaaact gccccaaata tttctaagga cgtcattcgt 240
caattgttgc caaaggccce acctttgaga gaattgatcg accaatacga tgttcaaaga 300
gacgattctt ctgacggtic ccttgaagac gatgactacc atgccactac tgaaactatt 360
atcactatgc caactgaatc cgactttttg atgcaggttg atggtaagcc aaagtgetgt 420
tttttcaagt tctcttccaa gattcaatac aacaaggttg ttaaagctca attgtggatt 480
taccttcgte cagttgaaac accaactact gtgtttgttc agattitgcg tttgattaag 540
ccaatgaagg atggaactag atacacaggt attagatcct tgaagttgga tatgaatcct 600
ggtacaggaa tctggcaatc tatcgacgtt aaaactgttc ttcaaaactg gttgaagcaa 660
ccagagtcta atttgggtat cgagattaag gccttggacg aaaacggaca tgacttggec 720
gttacttttc ctggtcctgg tgaagacggt ttgaacccat ttctggaagt taaggttact 780
gatactccta agcgttccag gagagacttc ggattggatt gtgatgaaca ttctactgag 840
tctagatgtt gtagatatcc attgaccgtt gatttcgagg ccttcggttg ggattggatc 900
attgccccaa agagatacaa agctaactat tgttccggtg aatgtgagtt cgttttcttg 960
cagaagtacc cacataccca tttggttcat caggctaatc caagaggatc tgctggtcca 1020
tgttgtaccc caactaaaat gtcccctatc aacatgttgt acttcaacgg taaggagcag 1080
attatttacg gtaagatccc tgctatggtt gttgatagat gtggttgttc tctcgaggat 1140
tacaaggatg acgacgataa gtag 1164



151015 Thr Lys Met Ser 20 <210> 9 <211> 20 <212> PRT <213> Human
<220> <221> m sc_feature <223> DJ6 <400> 9 Pro Thr Lys Met Ser Pro
Ile Asn Met Lou Tyr Phe Asn Ay Lys Qu 151015 Gn Ile Ile Tyr 20
<210> 10 <211> 20 <212> PRT <213> Human <220> <221> m sc_feature
<223> DJ7 <400> 10 val Hs Gn Ala Asn Pro Arg Ay Ser Ala Ay Pro
Cys Cys ™o 205066284015 Page 7 AH06148. ST25.txt Thr LycT/Win043E51220

AHO6148.5T25.txt
<210> 4 )
<211> 20
<212> PRT
<213> Human

<220> .
<221> misc_feature
<223> DJ1

<400> 4
"Asp Phe Gly Leu Asp Cys Asp Glu His Ser Thr Glu Ser Arg Cys Cys
1 5 10 15

Arg Tyr Pro Leu
20

<210> 5
<211> 20
<212> PRT
<213> Human

<220>
<221> misc_feature
<223> DI2

<400> 5
Cys Arg Tyr Pro Leu Thr val Asp pPhe Glu Ala Phe Gly Trp Asp Trp
1 5 10 15

Ile Ile Ala Pro
20

<210> 6
<211> 20
<212> PRT
<213> Human

<220>
<221> misc_feature
<223> DI3

<400> 6
Trp ITe ITe Ala Pro Lys Arg Tyr tys Ala Asn Tyr Cys Ser Gly Glu
1 5 10 15

Cys Glu Phe ¥a1

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

<220>
<221> misc_feature
Page 6



<210> 11 <211> 20 <212> PRT <213> Anas pl atyrhynchos <400> 11 Val H s
Gn Ala Asn Pro Arg Ay ser Ala Ay Pro Cys Cys Thr Pro 151015 Thr
Lys Met Ser 20 <210> 12 <211> 20 <212> PRT <213> Anser anser <400> 12
Val Hs An Ala ASI1 Pro Arg Ay Ser Ala Ay Pro Cys Cys Thr Pro
151015 Thr Lys Met Ser. 20 <210> 13 <211> 20 <212> PRT <213> Anser

anser <40Qyo36bsidedzodeu G n Ala Asn Pro Arg Gy Ser A a fvpEonsy685s
Cys Thr Pro 151015 Thr Lys met ser 20 <210> 14 <211> 20 <212> PRT

<213> Bos taurus <400> 14 Val His I ro Arg Ay Ser Ala Ay
Pro Cys %S Ty Pro 151015 Thr Lyé%&%ﬁggx€210> 15 <211> 20 <212>
PRT <213>"Canis famliaris

<400> 7

Glu Cys Glu Phe val phe Leu GIn Lys Tyr Pro His Thr His Leu val
1 5 10 15

His Gin Ala Asn

<210> 8
<211> 20
<212> PRT
<213> Human

<220>

<221> misc_feature
<223> D35

<400> 8

val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15
Thr Lys Met Ser

20

<210> 9
<211> 20
<212> PRT
<213> Human

<220> .

<221> misc_Teature
<223> D16

<400> 9

Pro Thr Lys Met Ser Pro Ile Asn Met Leu Tyr Phe Asn Gly Lys Glu
1 5 10 15
GIn Ite Ile Tyr

20

<210> 10
<211> 20
<212> PRT
<213> Human

<220>

- <221> misc_feature
<223> DJI7

<400> 10

val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Page 7



AH06148. ST25. t xt <400> 15 Val H's Gn Ala Asn Pro Arg Ay ser Ala Ay
Pro Cys Cys Thr Pro 151015 Thr Lys net ser 20 <210> 16 <211> 20 <212>
PRT <213> capra hircus <400> 16 Val Hs Gn Ala Asn Pro Lys Ay Ser
Ala Ay Pro cys Cys Thr Pro 151015 Thr Lys Met Ser 20 <210> 17 <211>
20 <212> PRT <213> colunba livia <400> 17 val Hs Gn Ala Asn Pro Arg
Ay Ser Avesw6e09 Cys Cys Thr Pro 151015 Thr Lys net pERusRo/aie>
18 <211> 20 <212> PRT <213> coturnix chinensis <400> 18 val Hs Gn
Ala Asn Pro Arg Gy ser Ala Ay Rﬁ@ﬁﬁ%?sﬁ%s.tﬂw Pro 151015

Thr Lys Met Ser
20

<210> 11

<21l> 20

<212> PRT

<213> Anas platyrhynchos

<400> 11
val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Ser
20

<210> 12

<211= 20

<212> PRT

<213> Anser anser

<400> 12
val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 - 10 15

Thr Lys Met Ser
20

<210> 13

<211> 20

<212> PRT

<213> Anser anser

<400 13 ]
val Leu G1n Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Sser
20

<210> 14

<211> 20

<212> PRT

<213> Bos taurus

<400> 14
val His G1n Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Ser
20

<210> 15
<211> 20
<212> PRT
<213> Canis Familiaris
Page B8



Thr Lys Met Ser 20 <210> 19 <211> 20 <212> PRT <213> Danio rerio
<400> 19 val Asn Lys Ala Ser Pro Arg Gy Thr Ala Ay Pro Cys Cys Thr
Pro 151015 Thr Lys Met Ser AH06148. ST25.txt 20 <210> 20 <211> 20
<212> PRT <213> Equus cabal | us <400> 20 Val Hs Gn Ala Asn Pro Arg
Gy ser Ala Ay Pro cys cys Thr Pro 151015 Thr Lys net ser 20 <210>
21 <211> <213> Gl lus gal lus <400> 21 Val ki j

Asn Pro Aﬁ’g"?ﬁ%’%@@ﬁ ady Pro Qys Cys Thr Pro 151015 %ﬁ‘@ﬁg‘”ﬁ@éﬁs
ser 20 <210> 22 <211> 20 <212> PRT <213> @l lus gallus <400> 22 val
Hs Gn Ala Asn Pro Arg Ay ser APHCEEY-Prd-BXfs Cys Thr Pro

<400> 15
val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met ser
20

<210> 16

<211> 20

<212> PRT _
<213> capra hircus

<400> 16
val His GIn Ala Asn Pro Lys Gly Ser Ala Gly Pro Cys Cys:.Thr Pro
1 5 10 15

Thr Lys Met Ser
20

<210> 17

<211> 20

<212> PRT

<213> Ccolumba Tivia
<400> 17

val His G1n Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
i 5 10 15
Thr Lys Met Ser

20

<210> 18

<211> 20

<212> PRT

<213> cCoturnix chinensis

<400> 18

val His GIn Ala ?sn Pro Arg Gly 5ser ?éa Gly Pro Cys Cys Igr Pro
1

Thr Lys Met Ser
20

<210> 19

<211> 20

<212> PRT

<213> Danio rerio

<400> 19
val Asn Lys Ala Ser Pro Arg Gly Thr Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Ser
Page 9



151015 Thr Lys nmet Ser 20 <210> 23 <211> 20 <212> PRT <213> |

punct atus <400> 23 Val Asn Lys Ala Ser Pro Arg Ay Thr Ala Ay Pro
cys cys Thr Pro 151015 Thr Lys Met ser 20 <210> 24 <211> 20 <212> PRT
<213> Lepus capensis AH06148. ST25.txt <400> 24 Val H's Gn Ala ASn
Pro Arg Gy Ser Ala Gy Pro Cys Cys Thr Pro 151015 Thr Lys Met Ser 20
<210> 25 w@atdoznedros212> PRT <213> Macaca fascicul ari s sdf08f04YBE
Hs Gn Ala Asn Pro Arg Ay Ser Ala Ay Pro Cys Cys Thr Pro 151015
Thr Lys Met Ser 20 <210> 26 <212€H>06?L98<5%§> PRT

LIEXT
20
<210> 20
<211> 20
<212> PRT
<213> Equus caballus
<400> 20

val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15
Thr Lys Met Ser

20

<210> 21
<211> 20
<212> PRT
<213> Gallus gallus
<400> 21

val His GIn Ala Asn Pro Arg Gly Pro Ala Gly Pro Cys Cys Thr Pro
1 5 10 15
Thr Lys Met Ser

20

<210> 22

<21i> 20

<212> PRT

«213> Gallus gallus
<400> 22

val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15
Thtr Lys Met Ser

20

<210> 23

<21l> 20

<212> PRT

<213> I. punctatus

<400> 23
¥a1 Asn Lys Ala ger Pro Arg Gly Thr ﬁga Gly Pro Cys Cys Igr Pro

Thr Lys Met Ser
20

<210> 24

<211> 20

<212> PRT

<213> Lepus capensis

Page 10



<213> Mel eagris gallopavo <400> 26 Val Hs Gn Ala Asn Pro Arg Ay
Ser Ala Ay Pro Cys cys Thr Pro 151015 Thr Lys Met Ser 20 <210> 27
<211> 20 <212> PRT <213> Mdrone chrysops <400> 27 Val Asn Lys Ala Asn
Pro Arg Ay Thr Ala Ay Pro Cys Cys Thr Pro 151015 Thr Lys Met ser 20
<210> 28 <211> 20 <212> PRT <213> Mus mnuscul us <400> 28 val His Gn

Al a Asn Pr, Ser Ala Ay Pro Cys Cys Thr Pro 1519 =
e oo o0ro Rl Ss N a Ll 100026"  <5h1s B0 coios PhETUS bR
nyki ss <400> 29 Val Asn Lys Ala Asn Pro Arq Ay Thr Ala Ay Pro CS
WS Thr<45)6>9 %51015 AHO&?‘A%.ST .t)('[y

val His GIn Ala Ash Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Ser
20

<210> 25

<211> 20

<212> PRT . .
<213> Macaca fascicularis
<400> 25

val His Gln Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15
Thr 'Lys Met Ser

; 20

<210> 26

<211> 20

<212> PRT

<213> Meleagris gallopavo
<400> 26

val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15
Thr Lys Met Ser

20

<210> 27

<211> 20

<212> PRT

<213> Morone chrysops
<400> 27

val Asn Lys Ala Asn Pro Arg Gly Thr Ala Gly Pro Cys Cys Thr Pro
1 5 10 i5
Thr Lys Met Ser

20

<210> 28

<21i> 20

<212> PRT

<213> Mus musculus
<400> 28

val His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Ser
- 20
Page 11



Thr Lys Met Ser 20 <210> 30 <211> 20 <212> PRT <213> ovis aries <400>
30 Val Hs Gn Ala Asn Pro Lys Gy Ser Ala Ay PrO Cys Cys Thr Pro
151015 Thr Lys Met Ser 20 <210> 31 <211> 20 <212> PRT <213> Papi o
hamadryas <400> 31 Val His Gn Ala Asn Pro Arg Ay Ser Ala Gy Pro
cys cys Thr Pro 151015 Thr Lys Met Ser 20 <210> 32 <211> 20 <212> PRT
<213> Rat{ySoialsyR@i cus <400> 32 Val H's G n Al a Asn Ppertismofdiginser
Ala Ay Pro Cys Cys Thr Pro 151015 Thr Lys Met Ser 20 <210> 33 <211>
20 <212> PRT <213> Sal no sal ar <4Q@&1433s128H86148. ST25. t xt val Asn Lys
Ala Mh Pro Arg Ay Thr Ala Ay Pro cys Cys Thr Pro

<210> 29
©<211> 20

<212> PRT

<213> 0. mykiss

<400> 29
' ¥a1 Asn Lys Ala ?sn,Pro Arg Gly Thr Qaa Gly Pro Cys Cys Igr Pro

Thr Lys Met Ser
20

<210> 30

<211> 20

<212> PRT

<213> oOvis aries

<400> 30
val His GIn Ala Asn Pro Lys Gly Ser Ala Gly Pro Cys Cys Thr Pro
i 5 10 _ 15

Thr Lys Met Ser
20

<210> 31

<211> 20

<212> PRT

<213> Papio hamadryas

<400 31
val His Gln Ala Ash Pro Arg Gly Ser Ala Gly 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 His GIn Ala Asn Pro Arg Gly Ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15

Thr Lys Met Ser
20

<210> 33

<211> 20

<212> PRT

<213> salmo salar

<400> 33
Page 12



151015 Thr Lys Met Ser 20 <210> 34 <211> 20 <212> PRT <213> Sparus
aurata <400> 34 Val M Lys Ala Asn Pro Arg Ay Thr Ala Gy Pro Cys
Cys Thr Pro 151015 Thr Lys met Ser 20 <210> 35 <211> 20 <212> PRT
<213> Sus scrofa <400> 35 Val His Gn Ala Asn Pro Arg Ay Ser Ala Gy
Pro Cys Cys Thr Pro 151015 Thr Lys net ser 20 <210> 36 <211> 20

.<212> PR, <213> Sus scrofa <400> 36 Val Leu G n Al a r y
Ser Ala g%"é’?“%’“?&?‘g‘ Cys Thr Pro 151015 Thr Lys Met Sefwsgﬁ@(ﬂg%%is
claimed is: 1. An isolated peptide consisting of 50 or fewer amno -

aci d residues that conprises AHO6148.5T25.Txt
¥a1 Asn Lys Ala ?sn Pro Arg Gly Thr iga Gly Pro Cys Cys Thr Pro
15

Thr Lys Met Ser
20

<210> 34

<211> 20

<212> PRT

<213> Sparus aurata
<400> 34

val Asn Lys Ala Asn Pro Arg Gly Thr Ala Gly Pro Cys Cys Thr Pro
1 5 10 . 15
Thr Lys Met Ser

20

<210> 35

<211> 20

<212> PRT

<213> sus scrofa
<400> 35

val His Gin Ala Ash Pro Arg Gly ser Ala Gly 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 Gln Ala Asn Pro Arg Gly ser Ala Gly Pro Cys Cys Thr Pro
1 5 10 15 -

Thr Lys Met Ser
20

Page 13



amine acid residues 327 to 346 of SEQID NO 1. 2.The isolated
peptide of Claim1l that conprises am no acid residues 321 to 346 of
SEQID NOI. 3.The isolated peptide of claim2 that conprises am no
acid residues 320 to 350 of SEQID NO 1 . 4.The isol ated peptide of
claim3 that conprises amno acid residu 5 312 to residue 361 of SEQ
ID NO:I. 5.An isolated peptide consisti ng of 50 or fewer am no acid
resi dues thgﬁlagonari ses amno acid residues 327 to 346 of SEQ ID NO 1
conpri si ng YPUE substitution; wherein there are no nore than
five am no aC| d bsti tuti ons between anming acid residues 327 to

resi due 3461 and $1$tH’§°§ ger fﬂ@awqﬁmsﬂ@e&th@t comprises
monocl onal EALCHEHT 33@835 %2711!9@4 ¢6PBRIB I¥apti de of claim5 conprising
am no acid substitutions at a position selected fromthe group

consi sting &f reﬁ@@@@fmﬁ@@ﬁ Ciaz1 | 1838 Soraprises 3B noaatil! regididsriltl ito A4S of
t hereof, Whe¥@IRNQ@d) anmino acid residue 328 is His, Leu, or M; (b)
anm no acid residue 329 is Gn or Lys; (c) am no acid residue 331 is
Asn or Ser;3.(d) The isclatedipeptidesdfilem33IRat combigeseimihy acid aeethes 3Z®0 350 of
am no aci d SE3IDMNO:335 is Ser, Pro, or Thr. 7.The isolated peptide of
claim6 conprising no nore than one am no acid substitution between
resi dues 327 to ThHesbdlued 34ptid oflchem Brea b spfisdsihilno ml@yésfaﬁgsiﬁ% résiiRe

peptide spagibifsaly m Mnds to rat nonocl onal antibody 788. 8. T
i sol ated peptide of claim1l that conprises a specific neutrali zati on

Sﬁ' tope for an @Hh’sol%%) nbd Qﬁgﬁhnggofrffﬁ]%r'f&%r%ﬁﬂo Qﬁm‘ésﬂﬁeﬂhﬁﬂtﬂﬁﬁﬂsé
erein thg ant @ 1du%s 5%%? é Bﬁ‘&;ﬁﬁlg fs hution:
ﬂ%ﬂ v@ﬁm!ug) ac: sl % begggen atnh%o acid

anti - GDF8 m)noc
r’stng

ant i GDF8 p? d%eé) taljggdﬁ u3|onp ern co
peptide of C%/ ereé){ el peﬁﬁée %ecxﬁcal?y dsatg%:t%on%];long anP gg&y '%98

6. The isolated peptide of claim 5 comprising amino acid substitutions at a position
selected from the group consisting of res1dues 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 Gln 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 3335 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 GDFS, provided that
" the peptide specifically binds to rat monoclonal antibody 788.

3. The isolated peptide of claim 1 that comprises a specific neutralization epitope for
an anti~-GDFS antibody.

9. The isolated peptide of claim 8, wherein the antibody is selected from the group
consisting of rat anti-GDF8 monccional antibody 788 and an IgG fraction of goat anti-
GDF8 polyclonal antiserum.

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

i1, A mucleic acid molecule that encodes the fusion protein of claim 10.

12, A nucleic acid molecule that encodes the peptide of claim 6.



11. A:nucleic acid nol ecul e that encodes the fusion protein of claim
10. 12. A nucleic acid nolecule that encodes the peptide of claim®.
35 13. A nucleic acid nolecule thatencodes the peptide of claiml.
14. The nucleic acid nolecule of claim 13 that conprises a nucleic
acid sequence of nucleotide. 1112 to nucleotide 1171 of SEQ ID NO 2.

15. A replicable cloning vector conprisingsthe nucleic acid nolecule
of claim 13.136. Arhehuc egtimdempathei ng t heencegdsitieagrpéde bbelkingl.vect or
of claim15. 17. The host cell of claim 16 that is transfornmed by the

cloning vectpy.. 1Bhe fdeihasid melbtuiodf ddimi 13 théet cohpiisésSa Bucksik &diy Sdquence of

cell. 19. A mwldadde of 1 Prcosuléonde a1 GRS RIEDS Nee 2conpri sing the steps
of culturing the host cell of claim 18, expressing the encoded

peptide, andsr ecoy esiidablehGorRePdcR coPrisify HRGHERE LAMBORELE 8Pclaim 13.
conprising the peptide of claiml. 21." A vacci ne conposition

conpri sing tjRe fuysi I i }
coggosi ti gn 1(B)i‘ cﬁ#%ﬁfgﬂ%%rﬁgrﬂgé%%%ﬁgg%%ga Jﬁ’\iéﬁ?ﬁﬂ% The use
of a vacci ng-5co it Q - i N chtur. f.a
medi cament ? ?)’ er}&(g{?tb Bgt(r)l&gncrtfic? tﬁa%lguﬁagg@gl?g%%féh%i cnonéﬁg g?ﬁtorﬁl ,
conprisin m ni ation of . th Lcanment {.o the animal. 24. A
sc?geni nggmafal ‘hodlrg%?m%ecleg&tf%miﬁr@%ﬁa—%ﬁyoéﬁf?]‘gody or anti body
fragment fr ann luraljity of tibqodies or  antibod ragnents
conpri si ng ot %ﬁﬁ Oﬁﬁﬁpggg%aéfiﬁﬁﬁﬁwl%aowqﬂ% _saﬁa?%g W0 s@#h@sf
one or a pl i » §HPIC the egpodsh PRRS AN TaRpTEHRS theispidtet ect i ng
anti body or_antibody fragment that selectively binds to the peptide.
25. An anti¥edy bdragns peapOFEiemasrismgthe peptifpofidaim tegul ati ng GDF8
activity in an animal wherein the antibody binds specifically to the
peptide of 23| ai M Yaccingnmmrséioneuiprising dhegfosion pwteiniof clagin 4020 for use
in down-regulating GOF8 activity in an aninmal. 27. The vacci ne
conposi ti oZ2of dhaivacdie tamposton of dmrPOrfeghdrabipgisiePR8 adjovanti ty in
an ani nmal . 28. A nethod of producing a GDF8 fusion protein
conpri si ng28.he Fhepse of a vadding dodgposition of claim 20 in the manufacture of a medicament
to elicit an anti-GDFS immune response in an animal, comprising administration of the
medicament to the animal.

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_n. antibody or antibody fragment for use in down regulating GDFS activity in an
animal wherein the autibody binds specifically to the peptide of claim 1.

26. The vaccine composition of claim 20 for use in down-regulating GDFS8 activity in
an animal.

27.  The vaccine composition of claim 21 for use in down-regulating GDF8 activity in
an animal.,

28. A method of producing a GDF§ fusion protein comprising the steps of cnlturing
the host cell of claim 28, expressing the encoded fusion protein and recovering the fusion

protein.



the host cell of claim 28, expressing the encoded fusion protein and
‘recovering the fusion protein. 36 30. A nucleic acid nol ecul e

t hat encodes a fusion protein,said nucleic acid nol ecul e conprising
(i) a nucleotide sequence that encodes a peptide consisting of 50 or
fewer am no acid residues that conprises amno acid residues 327 to
346 of SEQID NOI and (ii) a heterologoys nucl eotide sequence. 31. A

P e A e

1 cl S8 e
e D R e L
ani no aci d res?%l e(ﬂs)@gg e?% goggpaﬂgo AE°ERE wher ei n the pepti de

speci fical Ly binds _t.o, rat, nono antl body  788. 32. A nucleic acid
orecul ot 1 erh Bt atEbEage Baneear s rRPephdsernsistie i) enfPwer aeine
resi dues t H5td TEBfpS Bakcoy 1&%66%%3%&5&13@%3%@ 36 o5 5EQID NEJ ¢qprising
NO | . 33. PHECHhEY @.rgmgcchﬁ TRBPEBEANS: of claim 32 that conprises a

nucl ei ¢ aci d sedisHd thre agaroapare ghan five aming snid substiiutionsiiETeanfanSE adid
NO 2. 34. resfliesd37 towesidupf4@laaim 50 that is a eukaryotic cell. 35. A
met hod of produdhetria tienrgtdemerifiealtsipds toirstgnervelontiomsibody 788, t ur i ng
the host cell of claim50, and expressing the encoded peptide. 36.

The net hod32f cAairel&6 acimdlénmie thatrapcodels A @eptide coh€gtnf of150QR YevdrRgidd e
GAPS pept i dad r@idueTitmt cumprses amtichoid residiatsB2I20 30616f SEQ Ibheoaept i de
conprises amno acid residues 321 to 346 of SEQID NGO I. 38. The

nucl ei ¢ acB®l of Thé Abdteid acithesledule sh@aiRet theleoGDIBES SRRIAIANP s@blite of
resi dues 3@ébléonidd301Dto SRRdide W1 of SERPID Nee onlicl ei ¢ acid of claim 38
wherein the peptide conprises am no acid residues 312 to residue 361

of SEQ 1D 2. Théﬂestz@l@om&hfsmﬁsgeﬁlta:gat&'ea 132 wherein the peptide

conprises a specific neutralization epitope for an anti-GDF8

anti body. 31 Theuebeibaas aebﬁﬁ e%%r#\(@ﬁ’ RS A Ak

sel ected f g 0 CONS)S
ant i.body 783%1& %g%rof%%iﬁpm egtpeﬁ T GDF8 pol ycl onal

antlserum 42 The u i.C. a f claim.31 wherein the_ peptide
conpri ses ah{“?o %Fﬂ ﬁﬁg‘f’lﬁ%% Sp@ieéfzogpré%ggﬁeéﬁpsogrg:@yg & the BOHSe
-group condi g of residues 328, 329, 331, 333 and 335, and

conbi nati Qns t her eof r] i% am no_acid residue 328 is H s,

Leu, or Bi:mk&? 46% ? &hgredn the peptidesompyises amino agif residaes d
resi due 3:??.1&3 ol EQdP NO

38.  The nucleic acid of claim 37 wherein the peptide comprises amino acid residues
320 to 350 of SEQ ID NO:1.

ﬁ.

-.l

39.  The nucleic acid of claim 38 wherein the peptide comprises amino acid residues
312 to residue 361 of SEQ ID NO:1.

40.  The nucleic acid of claim 32 wherein the peptide comprises a specific
neuiralization epitope for an anti-GDF8 antibody.

41.  The nucleic acid of claim 40, wherein the antibody is selected from the group
consisting of rat anti-GDF8 monoclonal antibody 788 and an IgG fraction of goat anti-
GDFS polyclonal antiserum.

42, Thenucleic acid of claim 31 wherein the peptide comprises amino acid
substitutions at a position selected from the group consisting of residues 328, 329, 331,
333 and 335, and combinations thereof, wherein,

(2) amino acid residve 328 is His, Lew, or Asn;

(b} amino acid residue 329 is Gln or Lys;

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



(d)- amno acid residue 333 is Argor Lys; and/or (e) am no acid
residue 335 is Ser, Pro, or Thr. 43. The nucleic acid of claim42
wherein the peptide conprises no nore than one amno acid
substitution between residues 327 to residue 346 of the precursor
GDF8. 44. A nucleic acid nolecule that encodes a fusion protein, said
nucl ei c acid nolecule conpriiing (i) a n@@l eoti de seqUence that
encodes a pepti dédjcomas stidrgsidbe B3 ipArd eweor Iyt aml/aci d resi dues t hat
conpri ses am no &liathineacidwesdi23B5tioSa4Propbr BEQ | D NO 1 conpri si ng
one or nore am no acid substitutions; wherein there are no nore than
five amno agid &"H@ﬁmléiétabmdpeﬁﬁl\ﬂﬂ%e?ﬁhﬂﬁp%ﬁh&b sRSiriiueho B théh one
resi due 346;mmdtheld dubs@iutih BERXEH RidfnB L7809 tdsiifie 396 lé@ﬂfeepreaws%f @'HFst he
peptide specifically binds to rat nonoclonal antibody ms. .

vector conpsi n RRIOAGE Slofedf t@ﬁétﬁ%y ﬁlsfa‘ Béi G nucﬂ@ic aéd%ﬁ&ééare
conprising f, FniGbsidd @feﬂ ns1 orfewer
conprising mo% élﬁuéscth JIRIFAL i aéi ?‘e!s 32*f1 34 o D NO:1

Corrprl sing Iﬁ"‘h o eor Subg tutc re.t five
Che™ %" e 8 %{r
Corpr 51 ng 4HIo8 sgbs% Ex e %%;g e

‘.IJ

I’"

vect or (;B;EF 03@"5 S%@Pce Freng EP%W@R‘E‘? rat

eukaryotl c e onals Frod of producing a fusion protein
conprising the steps of culturing the host cell of claimb51, and
expr essi ng 4he En¥erdRTCIRIEisHE the Budein acid mplecpipofipdaimodd.of cl ai m 53,

further conpr|5|ng the step of recovering the fusion protein.
46 A vector comprising the nucleic acid molecule of claim 40.

47. A vector comprising the nucleic acid molecule of claim 32.
48. A vector comprising the nucleic acid molecule of claim 31.
49. A vector comprising the nucleic acid molecule of claim 30.
50. A host cell comprising the vector of claim 47,

51.  Ahost cell comprising the vector of claim 49.

52.  The host cell of claim 51 that is a eukaryotic cell,

53. A method of producing a fusion protein comprising the steps of culturing the host
cell of claim 51, and expressing the encoded fusion protein.

54,  The method of claim 53, further comprising the step of recovering the fusion
protein.



