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WD 2004/ 058988 PCT/ US2003/ 040781 BI NDI NG AGENTS WHI CH

I NHI BI T MYOSTATIN This application hereby clains
whemehsgosof United States provisional applicatP@Onus2003/040781

serial nunber 60/435,923, filed Decenber 20, 2002,

the entire disclosure of which is relied upon and 5

i ncorporated by reference. FIELD OF THE | NVENTI ON The

i nvention r eBENDING AGENISIWHIGHINEIBENSIY OB TETIN cul ar

to the growh factor myostatin and agents which bind

nyostatin and inhibit its activity. 10 BACKGROUND

My 0s Tk bpplication meﬂewmnlasergﬁowm{ued StaRk er(’ot/ilsﬂﬁdl @pplfcmcaénal

B a8 ST S

inskpbaleaby BASElce. mss. Mst nenbers of the TGF-B- GDF

famly are expressed non-specifically in nmany tissue
types and exert a vanﬂﬂﬂdeE§EEUﬁ¥ﬁﬁﬁﬁﬂﬁct|ons

HOWEY'BY invdh¥iBs LeBitds fo LrowihFha&s ¥ndik fﬁﬁrﬁ&ﬁﬁ% tR gt ¥Rh fetor myostatin
cells of developing and adult skeletal nuscle tissue

angdragess whish hind gyewaiinand inhidjtdtsjagfivifsgat i vel y control |i ng
skeletal muscle growh (MPherron et al. Nature

(London) 387, 83-90 (1997:%. Recent studi es, however,
indicate that |ow | evel K I n expression can

be nRRIuEHalkdknoGARY g@%h/ﬁf%é@&ﬁtﬁo@ﬁ&opg @}Iﬁdg)o {3%8ransforming
tissués. The myostatin protein has been

gr@&ﬁs%?terefa(T&Fofbdmbwa?mw knoverR&p inyalved mmu?apmef skelgfal muscle
midRAMUM ddfiRefs KAOAGH-4-9DD thmily Rie e%r@s&ﬁioﬁ%bédﬁcﬁﬁ}t InEny tissue

C-term nal region of nyostatin has per cent
tyBESie fiEet 3 R iof pleiapiipshionsy mevmwaﬂv istlargelp gypressed in the

B bE &S Blopia R Shd 1K 8% 1eBE AHENCESue ahl Blayd 4NGdch@ 1 in negatlvely
%%pstatln al so_appears to be conserved across specle

olfiag pkeletah musqleseravhMePheriop 1 alt g Herdey) 585 8190 (1997)).
RéRhi Rl dfes R, iAdibak @At 160 Ie!Vle bRy dhas bl sSioR 8be n];:\ﬁglred in
breeds of cattle, the Bel gi an Bf (Hanset R, Miscle
cargipfe A4iPRSH AR SF-2ERMELIFRETY | gi n and |ts Use to | nprove

Be ef Tl?&n?cfs&@iﬂ ﬁlto'te‘ﬁ{has 86, hléige seﬂveWe@lutﬁ%nﬁ@? éﬁl@l’tﬁeﬁon Etal. PNAS
hoff, The The t her| ands 49)

U, 84 ﬂ?f@ﬁ?‘é(&rfé?ﬁ é”h% Riglogispldy actiye C&tqﬂ@uﬁagrﬁapléaf mypstatin has 100
pvbi EdeQudnydREd F?meeeﬁfhulﬁﬁﬂ &lolge, fa¥ icBW rl:hlcﬂéﬂj a1'1c¥ tﬁrk% §eqlihces. The

| nprove Beef Production eds, King,
gl Fpstatin alsp RPRCRES{q be cpRETverlaefaw, sm@s Rrewﬂb rTlawa gyident from -

thP Ehen@@@esdcﬁ Dl BaGREL fﬁﬁlﬁ%ﬂ A 9 6s@iin SALPTEo BUSE| of Bille, the
engtype and increase in nmuscle nass. These breeds

B%ﬁ‘f‘l Bl dlirnsetR- e Lireriesi % ﬁgmiﬂﬁ Origie g dis Kge fodgpistie Beef
P;@fczu&{éntela@ Kfygosmat}l & Mkeeiet, MERIBOH Ohe Slag @, Tﬁelﬁ&ﬁaﬂands) pp. 437-
g%gﬁ% In addition, nice_containing a targete
49 SRiegporitie et chb PHE rpdb At rlA H(VW%’W of Genetic Origin
mszzezmswm;peova Bdsr@@ulforl, RES, BREET. WNG.M8 MehRsifroB.SNi hoff The
g increase in fat. |ndiyvidual

orresponm
E@%ﬁ’ Brlagep - 450 ﬁ?@@f%@a@ﬁwﬁﬁe P32 ‘bl musclingd Phegotype and
1n21@£ke REMERI mAIDI Bhebdtbedt hoRenefn ©QBktkiRImuaitoREh $he@Bdiflg region of

result of h;ﬁje fiber E%Sertro hy and hyperpl asia
the Ay psiatingeens (MgPheregn; et i L9 gtpra)4 rpAddsigp pyise coptagng a targeted
de2434 DS 988 eﬁ’@ﬁfu@%@@&&h&%ﬁﬁ Jiem&gﬂ‘ltg h 8fafrdtid BBreRE in muscle mass
Wr@/ostatln to certain E#ralns of mce has heen shown to

Whit EOTERSROGAAR ITCEASIT HiE| Bfvidg s elpeofNANR | micedY ey aperoimately
10‘0Qu Db 1&5@@@?@& €n Wobd ofGaMER ammélls RS ge@tﬂdofﬂi‘tﬂfé@lél gaér hypertrophy and
r or exa in adm ni stered as
iats E‘ﬁ“ﬁ%ﬁﬂk?ﬂgpéﬁ (Ii%lq(% 2?) athynic nude nice
resulted in a wasting effect wwth a high degree of
wei ght | oss, a decrease of as nuch as 5 50% of

skel etal nmuscle mass in addition to fat wasting, and
severe hypoglycem a (Zinmers jet al. supra).
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Loss of myostatin appears to result in the retention

of nmuscle mass and reduction in fat accunulation wth
w@ings8988 has been shown that age-rel at ed i nNCPERESR03/0M0781

adi pose tissue mass and decrease in nuscle nmass were

proportional to nyostatin levels, as determ ned by a

conparison of 10 fat and nuscle mass in Mstn +i + when

C onp adedhistatibn Maﬁ)mst-at-lraﬂbwbﬁtank so0k e inicdiheEbeeMfopntOteft a

o100l Prmis Bt AR DR bR GrroUM e VA o i muscular
dystiophylVEdr Rxampie. Qdyostarin aditinisiefd aﬂmsdlzainl-pilodﬁaiﬁg OiH&Y cells to athymic

role in I, 0t ai ni.n 00! seI veJ and
o Fgb el s WEVEE e €1 PGBy i ey 4 dipase of s much as
50%B9E skeletd] muscldanaistn iddaion td ﬁfwz&ﬁﬂgmhd?sevérk ayRkBtendi® ( Zimmers et al.
m,I5>;3| e resistance to insulin-stinulated glucose uptake
S#PE%% he earliest known manifestation of non-
i NSulLbsz-of ﬁ@ﬁﬁdﬁﬂ’hbpe(ats}t@ &:sﬂ) mdlhw’l’élehtﬁﬁl offelubdld hsss Ghrcl@EBNin fat
oCrLin

et . 0 ot now
SRS NA s TS OFoRo0t hp A 8t TP tosue mass and
dedrdasdinanrle blaes vaheprepatichalioalyo §t@t§'n 1e¢z=111§ E]QdeYdiﬁﬁle@f)y i mnpanson of

nouse del s, .the out| Iet
i dleiass ety s enisompared VBt Rt e tigferron e
alnJcamn atir 109,308 (2002)al Mbe dym\t&sth@h'&d &dcreéhdrd fAYcamuMEbwith age
ubh}e%leg#nut ant nouse was dramatically reduced
h P& Avya Mstn "' nouse (McFerron et al.
( 200%) adsiitjon &yyosthtin raaldildyi aable nbinamdmgﬂgtmaﬂ%mceseakx&lsi aAd may

g i Iomen] ot SRR BTG By ot gt g, Seleal

miubudk esitthivg td adlintshigulaed IgluOGBse Wt@l‘éet iatHe I&arhbmﬁ@Mﬁdamfestatmn of non-

R B ol TR et ah e Bhar sl 1091, 1

hishewltegbshowlvitanthé ok ehﬁj'zcy)‘@ﬁn paBallihaseher the obch;e afl digbetes

o IET P PluBrRs maS e St R IRErAY P Ol mavaa ¢ 7

(1964)), ph@ybeae (Leb¥°"). Fat adetunilbtitni and tdt0 badywigie bf BF AY, Mstn * double

b ot S BE bR Pl At P L R Ron .
(zeomvmm ah aEI'd-tEoﬂ bME:Ii@hﬁkb B0elT ehdgA ¥ skl i rmte whs dmnats:auy lower

dire ent s i nd O.St

T §} & oo SXoHooh Bt o iR Biksbs BECofomyostatin
irhpeangt! ghnesemﬁqtﬁbbﬁkm cSimdlindyelepf HaVistal i I’iﬁcé‘&h@@édﬂdelcfeasea_ he

m ost bi ndi n il pr.ef er ably between
aceiniipt ‘glh& C%‘Bﬁ?d \g’glpi‘ﬁgﬁ% Me lp';\ FPERYt h, nore

pref @heﬁéfbl;e, Whelb\lmnmdﬂi)ﬂﬂﬂ evidén@rfﬁbnﬂhe @mnn@pacnf d8erieRpressing and
knocig%g a%%lla gh | n fnt‘?%a%faﬁ %%lg ?1%&?9%%@}1 alnﬁlglg)er op met2b50110
disyrdat atiudink ldrsdndmg rqsaalptlg denid8e easting] Bastes, vbesityiambhy@eriglycemia.

sequence WMCPP (SEQ I D NO 633). In another enbodi nent
the 2 WD 2004/058988 PCT/ US2003/ 040781 myostatin

bi ndi ng pepti des @M Oﬁe‘fmﬁmENTI(aleequence
Cal
a% r%gn\fe%? oan dlrec Pm?w% ?%:Wﬁ mcb%lrﬁl émolstg in an% 11%13b1t its

are sel Fom 4 neut
aqmaityarThedmndugsalgmtammpuse zadna@t on¢ pepad@tdpaiﬂe eﬁﬁjmﬂmgmyﬂstatlﬁlerhe

el e Rty ot SR S e oo R G o et

marg\prejerebly bettNh@l abnutrlO aad 3@anido acids ih length i n’ﬂbﬂt prderably between

ab%%! ﬁ)cang (%5 %&%@aﬁﬁy 1ngenéth fglhal?ﬂe e\%}?gggleﬂt t{lehlgly%s aélp Coérgmg é)eptlde
cctmmmmthelﬂmam abib S quence W MCERISEQIDINMgi3h). Ianabther embodiment the
physi ol ogi cally acceptable salts thereof. |In another
enbodi nent, the nyostatin binding peptide conprises
the formula: clc2c3c4c5C6Cc7cBWCOWMCPPc10c11c12¢c13
(SEQ ID NO 354), wherein: d is absent or any am no
acid; 10 c2 is absent or a neutral hydrophobic,
neutral polar, or acidic amno acid; <c¢3 is absent or
a neutral hydrophobic, neutral polar, or acidic am no
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c4 is absent or any amno acid; c5 is absent or a

neutral hydrophobic, neutral polar, or acidic am no
wW@eood/058986 i s absent or a neutral hydrophobi c, PCIEUS2Z085/040781

pol ar, or basic amno acid; 15 c7 is a neutral

hydr ophobi ¢, neutral polar, or basic amno acid; c$ is

a neutral hydrophobic, neutral polar, or basic am no

%&taﬂn bi@8ing §e;ﬂ1d§b&i¢hipﬂ%je theyzgﬁlﬁ@ ht@%e@ueneeuilafw%m @EQ ID NO:
asi c am no [ n to c i.S am n

358hd hﬁﬁ%‘raelaﬁa‘tadﬁé afﬁé%ﬁ‘?‘%ﬁe&?r% a B@WH@'H”QE q’\éﬁ geu %ﬁlﬁrn% basic amino
acRL 116l gnotHer erthisyaghdhs the ﬂ@oﬂﬂ}fﬂhﬂin%e@@dd PmpLiSs Bledbdnsal t s

Ct hereof. 20 A rel ated enbodi ne eiectedrt%OSt atin binding

ME%E%N% 23 ’ovi‘}}‘?{ﬂnhbl is s m any one of the amino acids T,
I, erldzﬁ Rddidaetbfshd a3V \WRES, ¢ 0F tdiebletitilon inyie bﬂ) |‘IQnd Q, and

., Wherein dl is absent or any am no aci d;
W%"é’éﬂ‘f’ peptidg isheppgugl© aﬁ9 a9 gﬁﬁg Bgids m ll’Félﬁtlhr apd p&sql%h)glcaély acceptable

saft€thelest. ANaf@ha einbodimen, HSmbSsta%i SBIding Peptlie R6HPrisds the formula:
hydr ophobi c, neutr al ol ar, or_acj d]gé am no acid;, d4
s

i's a‘b‘éﬂeﬁ{CS‘:@QCV%@W Ca‘éi%ﬁcﬂ QD &0 e neut r al
hydr %g@@&bﬂt,orwﬁnﬁlﬂéa&ﬂ ar, or acidic amno acid; d6

is aR S & r#)sﬁ 4 arord, nal%xatl éﬁiroph\élg{lc %lmfa}f gl?rr pedi@ armgcé addy O

basi c 28 t he
ami ng? ‘é&ﬁ’sa%t ofa n?u“ab]i‘de?P %IBC gg e P<§3§1 @@flglf aF’F’i‘_ﬂﬁCé‘iiny one

of RS+182 S@‘“EIQHY oG ed fro one of P, R Q
and CaEEG SPB“HT?C‘FE? W?%P% S pmipg %flda sand

wher & 1§ Sﬁét Cé 109G Hei ds
in |én anneug or 'écb"fc 'salts

t her &b 3 13¥ra 8Ine in agent s
conprep ‘sf’é“ﬁ‘l‘trail ‘fph8 8’“81“ arf°6| P%W‘W ‘B ﬁgd (1)

a pefiues i apaamiao gid gphuheen Mpdsptideivbetyisa P-@Fui*fi iOr?@nno acids in
leRER LS RMRIhIBER cdpidlSepRes. Wele Ye3G (SEQ ID

e% 35%1y§mh1&érce?5ﬁa%(ce is P, Sor Y, 40e2is Cor Q

and 3 V\D 2004/ 058988 PCT/ US2003/ 040781 e3 is G or H,

wher e4 ﬂalattflaleerr@)%@i'iﬂegteché RyRekieE8ing pafide eOnEHEENBe AfinGE: | N
l ength, and physiolo |caII acceptabl e salts thereof;

(2) Gdeddsidsr fdwén e (ERYBNRt3OR): Wiieine n

t he %ﬁegtabsq%&g 5rhin€ scid:he sequence flEI\/Lf SLf3f4LL
(SEQ{ § | s, any

ani ng2 éscq%gnt Of el“éa? It_‘y%f’png‘cf%uﬁr@ EOI& P’B“Cldé‘h%fm\% &Y%i n
the peisebwat ora nperahrwkorhobinmentp! Bolingr agidicpamipgagidngt h,

and phiFsPBroyisBarrRo 24t accept abl e sal ts_t her eof ;
ds 1s absent or a neutral hydrophobic, neutral polar, or acidic amino acid;

de is absent or a neutral hydrophobic, neutral polar, or basic amino acid;
d; is selected from any one of the amino acids T, I, or R;

ds is selected from any one of R, S, Q;

ds is selected from any one of P, R and Q, and

d;o to dy3 is selected from any amino acid,

and wherein the peptide is between 20 and 50 amino acids in length, and physiologically
acceptable salts thereof.

Additional embodiments of binding agents comprise at least one of the following
peptides:

(1) a peptide capable of binding myostatin, wherein the peptide comprises the sequence
WYe;e,Ye;G, (SEQ ID NO: 356)

whereine;is P, SorY,
e, is Cor Q, and
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(3) a peptide capable of binding nyostatin wherein the
peptide conprises the sequence L91g2LLg3g4L, (SEQ ID

WORN04450%8 wherein gl is Q Dor E 92 is S, Q@CDUS00E)40781

15 g3 is any amno acid, g4 is L, W F, or Y, and
wherein the peptide is between 8 and 50 am no acids in
| ength, and physiologically acceptable salts thereof;
( 4) a3 Pepdrii) evherapald @pide Dby amy 66 bidnbAcid AR and
ide ¢ r's S t?e sequence hlh2h3h4h5h6h7h$h9
p3§ 3‘ lwceﬂgﬁsat%ﬁﬁﬁﬁ n 20 h1 is Ror D, h2 is any
am n QQ)asz@téde daﬁa‘tﬂeSoffbm_Hﬁngﬁongtm hﬁgﬂeﬁl theFlwbth con]fi]bgsds ﬁle\l;z\?quence
aJi_no aci i's or i's
ﬁ%&gg%ﬁ@ SE%{I%% %Pgr K, and wherein the peptide is
bet we@Breth faRd1 60, ami no acids in length, and
physitak agimdhd &igccept abl e salts thereof. 30 In one
enbodjipertF, the bi nding agents of the present
I nvemis BNQbuE her conprise at | east one vehicle such

as a aﬁ@w@aﬁ the pefide Ibe AT Bnd S hiAGYcidsUh tehgh, 40 gwsio&%mly
I nker sequence. In this enbodi nent,

afﬁeﬁtaﬁ tég\?’f?f’g of the present invention are

cons T(J)UallﬁdpddeSdapthRﬁdf birdingl @ RthtiOWReréTN @S tp8tide chiprsteBe sequence
etldelf a&&% oat | east one vehicle. e :
lﬂ?&é‘%@]‘ S}%Jéﬁ 6). 3068l t ached directly or

i ndi geetQ, v drlEr ough a |inker sequence, to the vehicle

at theisM; Qareimal, C 35 termnal or an amno acid

si deghiialy oiiné kad,pepti de. In this enbodi nent, the
bi ndignig LaBe R} & Y}Bnd 'hﬁerelﬁ Eh%%@[mde hd’BéﬁﬁHeh 8 ﬁnchﬁ)/aﬁmh@ &:ids in length,

ener a cture: (X)) _(X2) b, or
?fﬁﬁ’}’[yflwé’?'galg'ﬁé?e@ %ﬁéﬁ % F1 is a vehi cI e; and X1 and
X2 als agaglie cadslp @ﬂﬂiﬂdﬁhg yhySdtiack Rbleih tHRpeptide komprisedthé sequence

riebhstablly GSEFHTN: 00 viket s ((2) o Po. (L3) e-P3: and

-(L"hisRor@, 2)a-P2-(L3)e -P3-(L4)i-P4; wherein P1,

P2, R3is amndhildlacid,e pepti des capabl e of binding
nyoshaikiAT Sapg,L' , L2, L3, and L4 are each |inkers;

and a,isb,orsf, d, e, and f are each independently O or

1, bhsipavsded that at | east one of a and b is 1, and

phy s hgis agy a@hd yci@gccept abl e salts thereof. In various
enbodj isErt B, of bi ndi ng agents having this generalized
struaiisMe Fdrlae peptides PlI, P2, P3, and P4 can be

i ndepeisleRNM yr K einé ethedin thOpspades eawe@lrgeangfsg aﬁjgloQEidﬁ iﬁleength,

ti.des. conprjsing the sequences provided above. PI,

al%%?’yﬁglf’glﬁﬂlg ag%ptﬁﬁlg Sgﬁélgeﬁeéﬁ'dent ly selected fromone or

ITD re Itpnm@tehﬁﬁﬁmaﬁj’thé biading agen odfhe ﬁ)h:@enf Divér®ioh AGther comprise at least
one %chpa suc | as aPQymer ol\rl(gn Fﬁ%lofnam agd may %cher comprise at least one linker

sequence. In this embodiment, the binding agents of the present invention are constructed so that
at least one myostatin-binding peptide is attached to at least one vehicle. The peptide or peptides
are attached directly or indirectly through a linker sequence, to the vehicle at the N-terminal, C-
terminal or an amino acid sidechain of the peptide. In this embodiment, the binding agents of the
present invention have the following generalized structure:

(Xl)a-Fl-(XZ)b, or multimers thereof;
wherein F' is a vehicle; and X' and X? are each independently selected from

LhePs

-(L)eP (LA P
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10 352, SEQ ID NGO 353, SEQ ID NO 354, SEQ I D NG

355, SEQ ID NO 356, SEQ ID NO 455, SEQ ID NO 456,
W@eo0sEs398>d NO. 457. In a further enbodi ment, tPET/US2003/040781

bi ndi ng agents conprise peptides fused to an Fe

domain, either directly or indirectly, thereby

provi di ng pepti bodi es. The pepti bodi es of the present

15 i nybppi-gh)@Pghay; a high binding affinity for

nmyost a hi e activity of nyostatin as

dennﬁ@iﬁg?g%(ﬁgf '¢§ prié“u3|ng cel | based assays and

in laﬁ}heﬁ‘ah P!, PThPélam BS@@ipeptidisenfablrdf ainamg ﬁfy?ét:itﬁleﬁnd

nucl ej i ecu s co ucl eot i des

encotte s e Bt Fado Sk B b B MR et PeePeady 0 or 1

pept pro@esd tarat Rt Sneaﬂ d aﬁiﬁlﬁ isMadrd\$sislbgitdne acd@f)tﬁﬁle Bdlts thereof.

i nventi gn. Hg The res i nvent | on ?rov g

phar We/@ReHsE thg;le%t it oyt i e BHSHPLRRrghe peptides

P'OPREP?, @fid PRRb£bdindetBnBORREEd 8bmlie ofdh6s 6Ndnyioh e PEptidBs
t he pr gsqnt [ gvent on .i nhi

The bi ndin ents
C‘iﬁP&i‘é‘t‘l&meﬁe‘g‘E‘?‘i%%PrPY/‘d‘?‘{?b{?Yet o farld: 3 By Per'ﬂ@ﬂp_s. %aqt??gfrom one
orage pépnaés obﬁlgnﬁﬁgeasl@ f thie PIRWirlgQBqueidet: esE@ I 8@ 683) SEQED NO:

s oot e 561 ShEy b B HR m NG SR D el hvo: 455

SO mliNg 43887 158QaD N 45he present i nvention increase
nmuscul ar strength in treated ani mal nodel s. The
present invention provides nethods of inhibiting
My 0Sna fufthed 6inbodithdht,i the Eidingdgsnts bdigridel pepBiddsiaRg o MyFc domain,
.adm.ni ster.i n_effective dos of _one .nor
cifferilienly Ageiiee BrEREroUt R ERR oo THF ESRRPOT R BT
1npffrﬁh5h dﬁﬁaﬁﬁh@l@dﬁdlﬁé aﬂﬁﬁﬁy’ R)ﬁﬁ@b@tinaﬂm cz{iﬂiﬁlﬁblethﬂa&ﬁllty Bf myostatin as
i mal s . includi nlst rlng an
deé"fofl%tﬁaﬁd\}:’é’thdﬁglggéls {3 Ceg Seéllﬂs%%sr § agents. The
30 prigseeent eedn 50 pf‘dll/[dehﬁlicldi)d’ TGl ﬂ&SCIﬂ&tcblﬁﬂﬁslr@f polynucleotides

treatin ostat.jn- related di |ster|n
enghE S LF Bt B sy PUGER 06 SO R USSR B AppEes OFte
pBsasihadntion. bi ndi ng agents in a pharnmaceuti caI 'y

accept abl e co OSItI 0 a sub . T resent

R Bt R et b g crpi e et g s cppsing one
oxdh@é)bﬁl&nmgagdﬁfsldﬁdielp@séﬂﬂmeﬂt@ﬁ dystrophy, muscle wasting

due t S aﬁ? @ch) eunat, oi dghgrtt hrittti s,t. renal . dinvi
fai | GRebmdpeterys o ?Hﬁ?eEt ‘H‘@&Pi’n PEPI P estatp st iy Ty g and in vivo.
Tlﬁﬁ@m&:ﬂs of3he ﬂé@hﬂﬁ%ﬂoﬂﬁdeise $dan nipdléwahss @hotichted animal and

DATATRETKA T ML T WM M T R

thepicksmt Bivaitioh [rﬁ&hﬂeﬁ@sﬂﬂir&bﬂigﬂﬂn tiested ahéna modelk.udi ng
besit di abet . Th
or oo BIRUT R Bt BT ok Rt Br =4 R bl

inm??mlg aumas gy adnuhﬁtedn@m dffettive dbsagadinna Ioﬁmelrelkl))ﬁ’tglg@mgents to the
tati [ [ .
e S R R R N e e T

ineladiay Burtidnis by Zdmigiserisg oreffevtive doy@s dbiadnk or inbndﬁnd@gagﬁm §Fhe

oSS W LS YRSt L B ERTBL e

admonisttiig armghdrypaamcatljr defdc&%&ioSagie f orechir Vnodiuﬁjlcﬁtaﬁn bindiag agents in a

e o e e TP oisatea St R BRset Myion pisvidgs pithods of

treutihg winfcle mtlmwdmmydlﬁg(mn@ﬁme@strb@ﬁ isekavaaitig dub tojcancer,

Xi S on ration -axis) for the -19 .

AR BB e PR S, B hs e a5 o g
pmbpgddbmdi-yes( piiihal tloordl af ey, Birsle, bdve filh&EhR. The presotinumitiorgalso provides

the C2Cl2 pMARE | uciferase assay described in the

Exanpl es bel ow. The pepti body has a | ower |C50 val ue

conpared with the peptide. 1% Figure 2 is a graph

showi ng the increase in total body weight for CD1

nu/nu mce treated
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wi th increasing dosages of the |x mIN8-19-21 pepti body
over a fourteen day period conpared wth mce treated

wadaoh/ossoBsIFc control, as described in Exanpl e BCT/BSp03/@40781

3A shows the increase in the mass of the gastrocnem us
nmuscl e mass at necropsy of the mce treated in Figure

2 (Exanple 8). Figure 3B shows the increase in |ean
mBh6d: ol ek ARtabb6liE digdeRyindNidh gube By difbatMBPERH cothib,Pnd bone
lday 13 of the experinent described in Exanple 8. :
*%'gure 4 shows the increase in |lean body mass as for

CD1 e pitkeid 1ﬁ\%nﬁd$rﬁa£oqﬂ0\XMe§ B methoWeListigasii}] rﬁﬁ;l:fb @13 i food animals

oA SRR oS Mg Sk S OO o s
e Xp EThd’@EHentdﬁ\&gﬁdnb@Swddﬂ aﬁ&ﬁﬂjﬁhﬁn Bondtr i Embddtatih wﬁmg lagents to
rease I n 0

ne ht f %g nu/ nu mce treated
idgth eRR mySsgatory & saonelin B ASSRYS TAPYES: diagneticagippsioppeasuring
oMhdriorXe MYdVEitiA Evdls aniddiviagal i £ BlyostdiinFahted Sikords ofl&Ysase.
as described in Exanple 8. Figure 5B shows the
increase in | ean carcass wei ght at necropsy for the

| x and 2x versimmESCMQNmTﬁmmnpar ed

W th_the aHInH|S recelving the v C)
( contiBYE d)shows iypsiaiip Activ Ky fidmeasiue RSt Mg passfetivity (y-axis)
VIﬁLlﬁ)ﬁéeﬁtrz{fﬁﬁ $x-¥Ki§)-fortBAIYNIED pHptidd QGH@QRWFWMOPPYQSeq&@ No: 32) and

d MAth ther af fini tured |
IR B aag sl ke Soehiey Be o 6 cargrrige hedbioe BMARGpgterase
asea/y&reycrmemmrthdmmnfp&@ bélow EEha BRPiitedy hid Juwer I6R vahevsngaha with the

?nge in fat mass conpared to body weight as
pﬁ@'%rn1ned by NMR for the sane nmice after 3 nonths of

tr 'el' 2F1L DtZ is a @apBshW@ing AL DESOBRotRAGHAIEHBRFOG0T Siknu mice treated
resent
wit %ﬁflﬁlf&fPE ?gsw’fgg% %ﬁ?-@ghg@ﬂ@ ycogﬁ%{géﬂ%ﬁ dpy prgied gompared

wity fdedichted amfda humhiobctduarsgedcmsedaﬂEkaﬂlﬁle/g The nyostatin

blnd# ? gg_ %an be used |né%§$%%s, to,ldentif ,
quant BPEE, PO (RHETeFs D Bhearsa) B S3HaRgRub T i necropsy
ofahid iRk trealétEin Fgsd B(BExAmPle B i Figira® Hosvs @e iidi@asPe&a Masdas

SqPTRR Y SBEPLE 0 eerat o 1 e emnen dreied  Bagpele

mus cFlgurarasﬁovimhambmde $n leSlEWAR AR b 8br CTRISH/iASmide treated with

B b Roe B S0 RELERE ek v o

onl duy@nind 65y 13207 theexpaibnt describe@MtExampRre. ety of met abol i c

di sogrder ost tin ays i nclu
muscl BTl TR DEeBTaa Gy el E el mies Hends i biveaty
injfbyhﬁctrfs ophi 12$N8H9 Fabripaed tithgx ﬁl}ﬂE’ ]{5119—'7@:&& acontAdll B¥smal for 35 days as
r heunat.oi rghciti 10 rena ai lure
AR ERFL At St B Bfats ot it SEagpecropsy for the
Ledmdrd vensjond at,1 nsd/ikgodod 3 nagick coapered elithtiednihalsaeq@dmigahashicle
A R f?her nmet abol i ¢ di sorders including di abetes,
( %§?P§?s'hyperglycenia, and bone | oss, by
adm Rigat 6Ai shgwstht hereapénllehrcmetokagas ok. e weightTor ged mdx mice

ts in h ically a tabl e
e SRS ) BOPTRES Y behbadh PR EPEe o merce
s@muﬁehmfya@b@rotmk 81y flenthise m@sthFg e 6B Shdwmh\ﬂ’lcliaﬁgebﬁfaamass
neqgat.i ve re tor, of. sk I scle .ti . '
car R o SO s Brina e Suth dor B o ABHF mgpst o pament
which is actlvated by proteolyic cleavage (Zinners et
al ., supra (2002)). The precurser protein is cleaved
to produce an NH2-term nal inactive prodomain and an
approximately 109 am no acid COOH 20 term nal protein
in the formof a honodi ner of about 25 kDa, which is
the mature, active form (Zinmers et al, supra
(2002)). It is now believed that the mature dinmer
circulates in the blood as an inactive |atent conpl ex
bound to the propeptide (Zi mrers et al, supra (2002).
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As used herein the term"full-length nmyostatin"” refers

to the full-length human preproprotein sequence
waele®ensdoesl i n McPherron et al. supra (1997), arCT#51003640781

related full-length 25 polypeptides including allelic

vari ants and i nterspeci es honol ogs which are al so

described in McPherron et al. (1997). As used herein,

the term " pr DEQAELED DESCRIWD@MO}U EHEFIBIW’NSI‘IUN t he

|nacihve NH2-t er.mi na rotein which X I%aved off to

r el eaSePITE" ‘E‘é‘ﬂlwf Hndimgiagets %Pﬂilee‘i’ Inding mypstaign and

inheit@ighits Tachﬁlltp eT]IiB myosash sinting agnts chmbdhised ﬁi}‘a@ﬁt&ﬁ'td identify, quantitate,
refers mat ure, biql ogi %all

R 6‘?‘ ?ﬁv £ TBIRHTEP £F e,tgmalr ,Jf %lr@]lqgealgents of the present

iVt tioh ReRlateCmy oRtatih ﬁ’d’tlvﬁy NElie hydsiitin BAdindyRatsaF tha pre@e[nt 1nvent10n

Cma stati.n" .also refers to fragnents of th
gty ML PUTRR S ) Rt PTG dRet podyheight, and
ilfc%h@trﬁiiiclﬁ ek tpBP Thél @ odttia birdingAgétd &FltheCprakesitl idhon can be used to

lice v |a t fusi.on epti des and
g PyESt olestiboli GSKes i eiogb i Pletsaioeinelidiag muscle wasting

diR6raére kudh Bﬁﬁu@ﬁl&ﬂdﬁsﬁﬂﬂﬁds edusce wabtagiud Qil%l&e,qaues Cfeumatoid arthritis,

identity anong na speci es i nc human, nouse,
ey e BT GHTFB P IPIRay, Prlpifed BT cuinagchard T app ke, and
agt5rel a3 Ohcdp2Rif 49 well Muitet Akiabolid@isomersiyudiRididbaes, We&ity,

addi ti onal 2004/ 058988 PCT/ US20Q003/ 040781
ERSTEHCRB: PR oS: BT e b A BeRRg S R 93 o o binding

ageatstin Ophaffacatitallyscé@ablea®hpugsonand sitgect.t ag or  fusi on
protei n sequences, depending on how it is prepared. As
used herein the term "capable of binding to nmyostatin”
or "having a binding affinMyystatior nyostatin" refers

to a nd|n r tide h. bi nds to ostat
ne a¥RoeT aee oot BBoma s S e R e b8 a Pt Erosdlator o
siBlefit aruse fisss I\KydstEmP\l'EN&IﬁﬁéﬁﬁVcﬁas&@S@theﬁr@r&t&ﬁ which is activated

es belo her the term "capabl e of
DB APy TR e S e S0 Dok eiprepr g oBes st o
p@du@ge N[[-Izaﬁmﬁiat insdtivaproagdih sid emraplaﬁmﬁﬁfeﬁgmmaﬁﬁnoVMcHWOOH—

te?ﬁ%‘@tpg%t?lh 9r1 tﬁg foll}gg) ! H%(gqnﬁér% g hty the mature active form
(Z'lﬁlihﬁﬁtet d, apd (Sza)dzy) ek 868 baiaveaigenthelmmre Jinldr olr@Bited @l the blood as
act |

bl { t hat { ith
o i e ol SRR R b S b BB Biriidrer of SPGBl e,
i n | At eded hteinnid telﬁrpﬁhll-dmgtihﬁlﬁyob%ﬂnﬁléﬁﬁ 5@ bhe filll-legdh Mayan2,

2001, which is.i d f
58] Ry 25,6y BT gy o
palypeplidey inetpdimg hAg@niatints ﬁdﬁﬂtetisﬂeylesr Jefne &s twdichiag: #ddidedctiYed in

' nt ot dug, s
MiEBERER Y AR o1 bB b e B B oS RIE o et O e
1mad':ttve (Nlrhsamgml suehn \elﬁch it OlEav(e& affipd eleasehite EMAREOQRGdrzhinal protein.

Ag used h‘ereltn%lgj te nx%g st& élté tdql“aétyre\é}@}og 1r§ Sr%{e}:sl'}g m%gléaing?,\();o\{%ically
adilye §O@H—tﬂmﬁnzﬂ qibllygepﬁge, fixi moﬂdmen m&nﬁnﬂﬁﬁidtrﬁﬁmformtoh &ther form.

“Iﬂgosgattlﬁ’goragn lE]urem os{attln %1 Feﬁsg glg%efengst If@be\})éﬁ(ﬂgﬂg%qlligctwe mature

mbdtzamhaedvellas mﬂatddqmi;}tpepltdes melhdiag slleticiedriaas, splig@olayiames, and fusion

n t achne
it PibuBREe npr R B T o sty st breg g o
hava t1007d edjuérme idaatite ameng iayapdois ﬁncuﬁn@Smmeﬁ, niduee, bhicl@dh @rcine,

B P R PT SORB S LRI ppon

vivo, increasing half-life in vivo, reducing toxicity
or imunogenicity in vivo. The binding agents of the
present invention may further conprise a |inker
sequence connecting the peptide and the vehicle. The
peptide or peptides are 25 attached directly or
indirectly through a linker sequence to the vehicle at
the Ntermnal, G termnal or an am no acid sidechain
of the peptlde In thls enbodlnent the blndlng agents

o " oy I Y e 1
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wherein F' is a vehicle; and X1 and X2 are each
i ndependently selected from 30 -(L') - P';
WO 0a04)p58988 - (L 2 )d -P2; -(L1)c-Pl-(L2)a-P2- (L ByBUPRN3/040781
and -(L1)-P1 -(L2)d-P2-(L3), -P3-(L4)f-P4; wherein P,
P2, P3, and P4 are peptides capabl e of binding
nyostatin; and 8 WD 2004/058988 PCT/ US2003/ 040781

tehhmalh&lduhﬁsuclﬁiﬁiaﬂgéh@rsmlﬁmh of mBik@hie addsifs relidued andljor tag or
and.f are eae h |nde% ndently 0 or 1, provided that
ke

f“é‘l‘mP’@éFé‘f seaYracHt 686 oY 14ys p eptide containing a
cyst gk Gyl héeipitierniMaypabi: of bidgig kd M@ ehtind dsﬂ“l‘ham;_ﬁgt dhding affinity

B PIRG D ot WG ORPUCSE BB PR S deracd by
ad thePhaBeIEL IOASs4a@ ShEBEACOR® cfr@ﬁﬁﬂ;@frwagktaymmucdlﬂ the Examples below.

\C/“ef] |U|é1[; IES%ﬁ Q‘?fgl?}dth% taeggyn\%:[)#le gﬁﬁcﬂf?;{ﬁ@ %g%le\t}lqle a?shylgy reefers to the action of
aredpemdk B ard foniker ek arﬁ@gohi@t Wit Iespea&@ hil 1uedyne blaﬁefgldas&dvny of

herein, the term refers to a nol
YRR &5 HEpd élﬁfeﬁlntﬁgg‘dgt OYde HaPAIVAY eI hEr ey 5Ym$ ealselcal

adBiRRy &ﬁﬁfal I fad% tod bx@’;)eﬂ{j tﬁﬁdﬂ&l’é@?ﬂwﬁﬁ th@@ﬁitélﬁ) ph@sst, isgiz%Célged for
ener a escribed i on

eX3mBie: LrRGmRrRralarplssien Wik ‘?léﬁ%%% ﬁ?f‘@ﬁ\é%yrF % {316'? pdcRtRogpted

h&Mnb@&ﬁﬁamee Exenpl ary peptlbodles are provided as |x

and atiops one. co and_two copi es of
The Apen Beetebe b aing my i e hUna ot g S ot
adﬂieﬁy:’tafeed) thdatiilltg of Septigd c&fbnfaﬁigdgent ﬂcﬁe&tepbt ek myAdstatss edmty or

mgn L E’]?)nstérgtreg] Pr%l z?f 8B%ag%s such ef)zyﬁigeeg{e pé@g%lgﬁaéﬁ cell-based

myeatip@pivitl @sapbr Bylie vips asenlttestiny & dek@ibedbegovr ef er abl y
bet ween about 5 to about 50 am no acids in |ength,
nore preferably between about 10 and 30 am no acids in

| ength, and I’TDSStmEﬁfreﬁtaMnystbﬁﬁBﬁﬂihga@ﬂts 10 and 25

anm n aCIdE(%¥ g% . and ar ca abl e of. blndln% go
20 t AP tB Pdé’i‘%wageﬂ*ﬁ«% Fe&[e@“‘df“’? HERpsed et one
mymmmﬁmg peptide emrelnsyeatmalidd t® ﬁt lalsﬁ(ﬁﬁ weige sweh amapdlyraérloy an Fc

occur oteinsg, nA random, ed S uence eri.ve
SR TR ARRES b e aeNaT S Pt o ST e Se(IE faptgned to
1nf:1&li£ 1] dﬁ&lvﬁﬂyﬁ’ﬁﬁﬂindlﬂ'ﬁ%gﬁt&pb tdepedic b@/h ﬁlgreﬁﬁlﬁ’@ﬁlﬁ biological
on ener af e net 0
s S PP s TR e ot T el IR g, reducing
topicity &l ifsunegenicity fradoNThe alﬁﬂmg mhm oF ngpreséﬂh hgentidh sfal &ytther

d. RNA- tid
c BTN R RSO HEC P8 PPRT OIS LB gy poptides ae
atgeld datdity@r pdjédild @soghpaike sétfueiine nélthe gehialo sttt Werminal, C-

Phage display.techpal o i s .descr.i.be for exanmple, in
g ot S g PRGN Sife b TuotodsBr T W Gagtls of e
prEeneineatiddithve HafollobIPAmuctleS. Pat ent No. 5, 223, 409,

i ssu 2 29 93; .. U S Patent No. 5,733,731,

Body s okl o §i€n‘%‘%§’§’§;theff . Patent No. 5,498, 530,

i ssueherdtAFth al2hicland X96nd XF a5 edeAirdegenddatly Selet8a, fioh8,

issuzgﬁJHLy 11, 1995; U S. Patent No. 5, 338, 665,

A

i ssued’Audust 16, 1994; U.S. Patent No. 5,922,545,
issuam)}ﬂlggmgf 1999; WD 96/ 40987, published Decenber

1996 R 315833, published April 16, 1998,
each @% &h&‘ﬁIﬂgt?ﬁibrporated herein by reference.
UBlngmphhﬁeWKngB&ﬂés&ﬁﬂhhﬂﬁn1peptlde sequences are
di sp|, ed by fu1si 9P« Wi ei.ns o anent ous
haguHE e e an® Pt bR Soan Rl R BrE ab by A
afflnlty eIuted elther 35 specifically or
non-speci fically agai nst the target nol ecule. The
ret ai ned phages may be enriched

8
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9 WO 2004/ 058988 PCT/ US2003/ 040781 by successive

rounds of affinity purification and repropagation. The
whemt/05898kli ng peptides are selected for furthRCT/US2003/040781

anal ysis, for exanple, by using phage ELI SA described

bel ow, and then sequenced. Optionally, nutagenesis

libraries may be created and screened to further

opt i .28, t’hand IS egpeedhdinkat; shine, thest, e bind dae sachlumspadently 0 or 1,

Ann Rev uct 26:401-24 (1997 5
ot heProrTe(fﬁﬁpméietag °8%%raaalnﬂ? { he nyostati I(‘] bi n)dl) ng
pe pth Actg $ept1de bd)nﬂﬁmﬂgidt:}tstemyhﬂesﬂlfef thayi Hewaossfth%atwlmranother éjys_
chn e library can
e FHFtie S Botl o it e 1BRET R See FinppalB ving more
tan dnae@psrreﬁdaxednay forin mohtrapepme thkelfidEbonddsiweflased et hod
s outer rane_by fusion

allo di s on

i t o sBRr G bhH e Ber B G SeBrbEPH. EPAET Do i
rdfh'feditdﬂasf d @Fptlboﬁ?’e% ugdﬂdlefeﬁi &k@éimﬂ‘péﬂﬂbg@”@ff&s toa molecule

collective r rred t S 1.Spl.a
oo e oot B ST e oo Bt HOR ducparf peptibodics
igpen@llyt desdribbORPTT publiaseW o @581, pablisRedMby 42600/ which is herein
1@@&%@%@#}% ge f’“:c’re]:{(\:nﬁ.it Exet h galr)? EWPBE%%‘;S%%;H%B‘HR@ Sté)lc Ltrlld 2?(tctcn?t£1:gb1§a%ons with
omxodope aitd twelcypiesadf @ferpeptide Gat@shed in 0EA) BesPéchPdIRA s desClitR@lin the

s, enpl oy chemi cal |inkage of peptides to RNA
?mepl?essbglrowexanpl e, Roberts and Szostak, Proc Natl Acad

Sci USA, 94: 12297- 303 (1997). Hereinafter, this and
rel ated nmethods are collectively referred to as

"RNA- pepti de 15 screening." Yeast two-hybrid screening
nmet hods al so may be used t(l’epﬁtm@tify pepti des of the

i nventio that i nd.to. n. In addition, . .
che mR(E: afepy “ 1emlrttlevt q FERY ‘fyee ¥ %’l’“&‘?’l?célges ﬂg%’Q“"égtB gbout 90 amino acids
lickey &y pﬂmde basndthlmrpeptmat bﬁiﬂéiprasreﬁt ihvenabd dre pRebroly &t»aeleh 8bout 5 to

iolo al erials | ene rod
RSO 63 I LB i B LB Sh R 0 28 e
amﬂen@ngdfembp'tHed&eh htimuatl/antd 26 sminohcidoini lénzag ﬁr&pii‘elcabﬂ)w@faihdlng to
th?ﬁr&%ltg?n Lo nobi | i zed on gl ass slides. Hereinafter,
Se"and el ated 20 methods are coll ecti vel y referred

to aghe mbedns oﬁihe pent decnsion Rentdigprise ﬁiectﬂa@aduemﬁm ha@ally

oS g S B S
mpex am,ielgiaedmnzed sedBeides. lemIpegideabf thdte@higinvenAdn M@ teQ@Berated

Wl |.
e MR N A T
p@xﬁnnameecmmbl Bhagé dllqﬂz{},chnd @N’Np@tl&é screegiap, ane ofhex ﬁﬂﬁﬁﬂ’y screening

te&lﬁt?c@gy ﬁg Parag.harf} elz'fgl ors%ener%tlnﬁ d’S%“dgF (éapﬂlga 8} ttnbc{e e )ﬁ%%{afn& e
seq uEfmgedlapi@ly tbtimobgjf B describedt foeexsuphy ntebit el Baichdre49: 386

BNDRaI LA 90 SDPGLE0 e NSBB8l g, 1

Ugphatop N 0ai%33a7§éaysuec0dercexart99& D$. PatehtsNo. 5081630 iseueil March 12,

i i e t t
lngTb(ngrltea Jhltt fc\}ga%lﬁ OngaTSan né’ by @5 @§ f’aéeﬁlt i'Qf|81 Jl%t’%r?gg i63ied August
165 204 U.S)\Reent Neo5,029534d Lissiedafudy 130 pd2c B 96/4098%, pnatseascrmt:ember

I 0]
o oo BB 2L AL 1000 EC SR BPopapagin b
refemane rbrarahdgealdtraries, tryndom pspmte seqitdtd:bi are Aidplayed \ba Ailsig @athoat

e structure of. a

Prgt?’@? gfiﬁxnﬁ?dé ei ng% nltT gél%laclzl 1qgenéll%9' C§P%P(5 %sear‘ﬁ%fg?i&yt'%utegenher
speaiiegds or peppéaslly hainstthaiacget heledult. Fhartaimed phfgedmay be enriched

| arger protein. In such an analysis, the crystal

structure of a protein nmay suggest the identity and

relative orientation of critigcal residues of the 35

protein, fromwhich a peptide nay be designed. See,

for exanple, Takasaki et al., Nature Biotech 10 WO

2004/ 058988 PCT/ US2003/ 040781 15:1266 (1977). These

rret hods may aI SO be used to |nvest| gate the

a L, o T 1 o, . L Y
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t hereby suggesting further nodifications of peptides
to increase binding affinity and the ability of the
w@epiioskysg o i nhibit the activity of the proteiPCT/BS1003/040781
one enbodi nent, the peptides of the present invention
are generated as famlies of related peptides.
Exenpl ary petides are represented by SEQID NO 1
b} %&&u@% r&3dls of §Teisiey pueifiestioh aﬂid/r_ep@%g:aﬁl@ﬁ "Md@lb%t diadiny Q%i)tides are
t hr oug n selectjon process.in [ e hes I nde
sl s B Regec e Sy A E Oy A e B R efaa i hon
seg[ﬂéhlcéﬂl Q]i)ftibﬁgll@hﬁ@@geﬁbdisﬁfbrirﬁs mﬁy B¢ Gret@vad dartRe@RFLite Sptimize the
y an affinity selection techpi gue _such_as e
seqPeIpt %}Let et ékr%i@afa g&’&gf”bglaﬁﬁéﬁé’{’ﬁ?&i’ﬁ’ 2{3‘?@\%@997»-
t he Ogpt helBsdsQfF géldRting B8 8RbstdtiAVbRIdinigPapitRY indRdPLRdEA A finity
by .any nunber of _known net&ggs i ncl udi ng, .chem cal .
selssipediniuesskngwa iy e ay HErriiRe Tre %E% fUgdin gy cpijpgxyl terminus of

thR 1R S M ssdr ]@M&é}l %e_@é’é_d(ilaﬂ. chig Anditlehgr coizirq?_iega\f@ﬁloamlgxb@display on the
process of "affinity maturation”. This procedure iIs .

oo QT BRmPInT Rt FUsigR il 2 prRitdagly qapagspe ‘F’g {ipRprolcip (KAly)y Hgfeinafter,

tHeRQnd ikdddRShod8 B BB PRIRSB Of astREcHIIRSRAY Th AN@RYr nRthod,
usi ng pha ' nol Qgi es.

e display or other selection tec
translation.ef ga ﬁmjﬂﬁfg ﬁi@lﬁ%ﬁ@l@g@d@@%%@, rda%%&%@a% s
pARRGEd iR R abdobia@a RBD\ stifl @ftacB¥® MMréinafed hibnd related methods are
enerated in whjch the "core" aninE cidgﬁédeterg%ned

). : i .
qliegebgee &h SRS uRsflitpliye) ORFRmFRPGS Smplow Shemial Jpkage af
pddtia&@ERNA. fSe€ quieneniploRobetbng SRkek, AldcNdiaichd 8di YISAPM: 12297-

S A BB Sy PSSP0 P BT RETANS S

scBeeBig b YR W @By biid d&keninihidthddlk hlsa\@eybe WM illdn@ifSpepides of the

.vield peptides with enhanced bi. ndi t qQstatin
g RO T S PR heRtoly dgved P8 BEtict have been
dad@pdd i RdlchPestideesle priragalidell on kMIE \hehi-biolpihl HRsridkamicAgs

the affinity matured sequences nay then be pyodu
e 1o BB T Ho SO REMEIAL SEHEHFESe Morary uses
plEydli b fbBy @scangRpides fdndHilzed I g speR! HERmafdretheks@ald felited

ner at e bi ndi ng. agent s, such as . pepti bodj af . .
g PR G P NS TG SR B g Eat Gpercl peptide sercring
mabd dvhdaggomGh khat it Midws ueedfl PhamechcRls SaYGther aillogubs, ¥d Well as non-

assays. 25 | e bel ow. descri bes affinj.t
SRR iaent, o D Rlociefl APt s A B ot e el gt Lowman,
Cﬁ??w%nB@m@%@dycgsaﬁtMm%?é_natured peptideé. Exequ?ry
affinit. tured pept.ibodi es are.presente n .es

"\ additonay el aediptie St ofbEuRe BRe TG be Tnaf mbroved
tHrdugintHe SSE frefdnhlciRsighte ITe this upproadhl stk fvdse dhigeaat falz®d peptide

for bindjng.affinity,. abili tqQ. neytralize .pyostatin .
segitics e he gt hepbgindign on b binding attints g SR B B B pepide or
s@ﬁdgﬁl_ier iFlNEBt}f (gg]hel gé?ﬁ@l_ _ibt ﬁh’s&,vecaig @dn ﬁpp’r%pﬁj@'batséiagb.nahe ¢xamypletoff this

in ViV actj vi as. descri.be oW, . .,
SRppqs iy S e A ABle Steidib a e B FRu b Anf g vk or
ait Qldajhetstrd”. Whed iwo résiduebat eaplrcéd) iid refeand toys hddmble@lanine walk”.
The RO beside spapink e il bt B e R Sl achHFor some
additiohhiewdvaataicdus pyopemt. ur at i on according to the present

| nveptgn i ncly s((:li e éqh AL |Oﬁg)r%%§?§r%t§hggf’eﬁgtg}$%%§a#so be used to

et papedeslihan efuiicZhd\bdotaDXSinFdE b LAKEM Nk ST AN (s &HhQ@n [abh 1P, the crystal

0o D A0/ 056958 CT) 520031 040181 ¢ LSS, o

picAi, ErKRAMINAGEK Ny BE Qe digde NCBee LbD $xandplen €altasakDet al., Nature Biotech
YREMSMLEGLLDVLERLCQHY (SEQ I D NO 122), Linear-21
HNSSQWLLSELI MLVGSMWQ (SEQ I D NO 123), Linear-24
EFFHW.HNHRSEVNHW.DMN ( SEQ I D1diIO. 126). The affinity
matured famlies of each of 5 these is presented
bel ow in Tables IV and V. The peptides of the present
i nvention al so enconpass variants and derivatives of
t he
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sel ected peptides which are capabl e of binding
myostatin. As used herein the term"variant”" refers

W eoopefsosgies havi ng one or nore ami no aci ds i NBEF/USIHN3/040781

del eted, or substituted into the original amno acid
sequence, and which are still capable of binding to
myostatin. Insertional and 10 substitutional variants
158660097 Thesraxhexh(ais n@lyial3o baded so msesm@lté thﬂﬁlteractlon between a

non-.nat ur a urin her ei n
PSR St pepeeS Sl Do iR BRGNSt plesses
thatebg Buggéstihg fmﬁélancrahﬁdaﬁons abpdptitias td ﬁlcﬁhd’ednﬂdﬁlgm]?fﬂﬁt@ ahd fhe ability of

m "derivative" refers to

ﬁﬁéﬁ?‘ﬁ8§m&%ﬁgﬁaﬂﬁwgC&ﬁﬁgﬁ“ﬂ%dlf|ed chenmically in some
ManN&f ondiefibbdiibntf the paptidGeif the@roserd @lveitiodAse gafiddated as families of

S Bl Bt P B o RECHP S RO s

eﬂdh@larﬂﬁepdﬁei Q\Fetebﬁ:ﬁvdiﬂlhﬁ)ugwid ¥leb@inPoceddehivbikc B ﬁle bt bih3&H generated
b B S RRREY SO, B a0 L U TS o7 i cameidate pptides

bp ueenity demét&ﬁhttedhﬂlqué:’d‘ue]ﬁ w;ﬂb%%dlsﬂe@'hedhhég&gyg@ ﬂé@ﬁb@therem
eas ne A 0 N ent
REh e RS pRAaP R iof Bat PegrlhsSL s %ee@g ¥ B

miethodvieduding ahemizal @hﬂh&ﬁf aslﬂyscﬁ&fdlaieloﬁu [tration,

cellylar ¢ nce chanjsns
Pt Shf el B B PR SRR T Ceynt e by P@ process of “affinity
nalegtiant at'll‘hisrprooéﬂltratsl’ﬂil’Eﬂéd fo@ncieavia the |aﬁ"1nit§7f'ﬁll‘ 10y 88ivit) 6f the peptides

t her ut i al ue .of bi ndi n reduc
s IEPARET bind Pt s R i CSHR0 oo e polosies
BMB bn b bémensﬁﬁdqmenﬂg ;litreueld@edoydary ph’a@uﬁmlﬂ% hblranes for example, can be
0 ana/.or | astng_the blolo
SRR s L iorg T B g SR apiear b sffgregkare eld
céns@htuog ere Biaselidadrieiencyl cbfm)eaiireml Wiesti UG Bin @8ividual peptide sequence

e R Py ur e P ERY et OBt s wder

mbie. stréhg @8 Borffiitidns tam yidddeprivea|vigrenkincal bmdnigStS W8dstatin, selective

nt No. 29,490 to Tam
il GO on i denada g 35515 mEPisy EPGek i reptdes piv e the
aﬂﬁuinj msthed s@@eroed mietherl BA3dduced byi am'bl dimber ohlo®&itnestidds including
uch as a,ste - a_carbohydrate o
D B bR i P 57 ) it g agep sch s

pé})ﬁquchﬂsy)p eqriondenfipurpik wdlizh Ekiabit freaieSntikitody scaivipi@eell-based assays
mMJnvgoaﬁ In one enbodi nent, the myostatin binding

agent's 517"t he pr esent |nvent|on have at | east one

pe pt Extenpldt 6 Geddvedestribeabffingpshtuoiion vihd tire réunk? pd-fﬁ)les descnbed
aboveg 90 &?Qc}u%eh%ﬁ%t}{q rgall‘tlggg? uspr’uél%s.l %xeé%pl%%{ g’ﬁﬁfo%ljéy %%t&eg agitxg)f%es are presented
ml\'l[mbles Pl snde Hrhel re‘s&ltmyx ands2x Ijapubmmed madesfuginthase pptides were then

R ST S BBl S o
mgdrgatin.as dbosdd tQGﬁﬂ/w&ﬁllf’ffﬂmhﬁQ @OBfo0 ddiitRhal #rvitkcand in vivo

Ln.ls ref red
s g S B ARi et B ol 08 BB Diapidif e
preft Go'lbedare anni fzsmtyuxameecsdm,gdrsn thamdrdaefiremwourdipepitsded of the same
Bﬁkein the term"native Fc" refers to a non-antigen
ding fragnent of an antibody or the anmino acid
sequerromplanf fitshatnd peagdes abosedifoe further affirit i@ dathy according to the

ROl ALY Bl PR G LR g i ey s 0

NDs33, a‘nd hheylnmmldmlamzmwmbsgmmmwmm(ﬁﬁ@m N@el04),
i mmunogl obul i ns, such as 1gd@ and | g&. However, Fc
nol ecul es that are partially human, or originate from
non- human species are al so imgluded herein. Native Fc
nol ecul es are made up of nononeric pol ypepti des that
may be linked into dinmeric or rmultimeric forns by
covalent (i.e., disulfide bonds) and non-coval ent
a3300|at|on The nunber of 10 |nternDIecuIar di sul fide

-, e —

o, o o
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One exanple of a native Fc is a disulfide-bonded di ner
resulting from papain digestion of an 1gG (see
wabkdouossset al . (1982), Nucl Acids Res 10: 4078cBYS20081@40781
term"native Fc" as used herein is wused to refer to
t he nononeric, dinmeric, and nultineric forns. 15 As
used herein, the term"Fc variant" refers to a
Lizei 15 e WOrYDREGSA POW FRAWRC SEQIDNE: € 1 7 pLiavirded t hat

RASCERPRILV G ERE R T ohia AR b vLErs qarv

(S3%) BKG8122h atikeant] MKNSSOMALSELIMIOY GSVMBIEGEQEDNM 10Y), Linear-24

E%%Wb&ﬁ %ﬁ&% Ngellzg} nﬁ}j @é? g@fglged families of each of

ttﬂe@sepﬁeseﬁ@dbaswdru%mwtaﬁmmat| ng portions containing
the sjte. g inserted or. substituted residu

al so I peperties ob e Besenpinygitige als%glcglg}ganss yariants andec?envatlves of the
s RUIpeSHTe W hitIE Sre O4pable 3Mbifddin @l 6k%atin F 8.5 Ml héBinShd 8 ‘b@.nant”

esira r a nunber of sons, . several o
reg%w@sgttd@? E@é&lgw Worzﬁ@wma&%mﬁeew@ RGN Svtﬁmugg dnto the original
aiffib @6l k@yBerR B (hn8 @G14R BEREE]I bapablbf Ginding to Bids@Ein| MyativRband
|n dlSU{flde bond fornatlon are,  renmoved. Such renoval .
yhaHrutignal yrianiymay sogimpafural gmino acidy ag wellas nenARHY pguring amino
acgdssotﬁ&luﬁe&l 11@%;15@? terth AvariBg” hﬁﬁﬁeﬁﬁléinems fkhé @epﬂﬂ&dﬂdﬁ@l shh etain the
ules of t vention. S, pUr pose,
S P R BRI A LT STt HeTkaE BIETAIS B ich have
bdeh gtﬂﬂﬁ‘{e& dhdgﬁcdﬂy ﬁﬁ @kﬂﬁ@aﬁﬁﬁldﬁﬂﬁﬁ fxfdigMn@ﬁloﬁ Gde&h&;ﬂ apd ic,ubst1tut10n
subst tute th other. am nq acids .g., . alanyl,
iR Yeeband dirdatie) S of o et RubRe of auatt npaion ae
d@mﬂgham&h@nﬂbﬁawdonalns can still forma dineric Fc
domain that is held together non-covalently. 2. A
native Fc is nodified to nmake it nore conpatible with
a selected host cell. For 30 vuadam e, one nmay renove
t he PA sequen nea ,N-termn i ca
it § OBuR TG ey b Pt Grroaer Byt ey Bo&fitng o one o
meRZ¢piRiek 6f the pré@ht H[fdﬁﬁbh &Seflblrabllyj \Fasﬁlcleﬁbcﬁiﬁeﬁapl%asﬂ aifealesifddroperty
term na t

al.so add n i on [
O@E biodigg F%ﬁn\tﬁﬁ’éﬂi PR HVEd e ?Ig %@gg@‘éﬁ«:ly to be removed in vivo
elﬂﬁﬁlﬁbnﬂéhd]l &ittakiyn, bR célluldd aleirdiide &hhech:z&ﬁshls SLHBE reﬁSul&nd@tﬁélial sy3@m, or by

04/ 058988 PCT/ US2003/ 040781 ortion, of
PIREcP é?ﬁﬁ‘?%asd aign- Agehmephiop yehigle mmpraves aheﬁAhgiﬁ%%W“e ofa Igmdmg
adent 8 educAlg dh@h(&h&gﬁl‘tbd Elﬁdlﬂ@@én@)ﬁﬂ/bﬁﬁ&ﬁﬁmgﬂlaﬁ 1ige keﬁﬁ&lﬁgjtomcuy,

t 1. F J
55 it PULRSE T BOR D ol
par t Egdihpidrl yelﬁd’]@S&hﬁh Fpdsiniihg ﬂiﬁeai pol?merg such aﬁpbiye’ihyléle glycol

(P?}i}jt poiyll\ésqee%e%k @/aa%{jﬁ glg > I %@e {(g eéamp?egg EREaéegqt ?1{@) 4,289,872

toBepkannitarer al, hﬁh@dtﬂeptemeapdnml BUC Ratere Nod5i 229,498 Y0 Dam, issued

1§ 5% PR LYy .8 HOBLUSP M L HE EASRpc

grooprshehim atsterdd)chcasihydrae G ofigosaacharide; ot 4n9,nat@rad or synthetic protein,

I bst i h
r koL enae BECT e PR ™ ebiol cront recrui tmont

nmay hoine brbadimen! thg@passtih binding@agens f chel peserd inveiticd have at least

oA MR BT QT PR LB R o s

cHEm crf@n@pﬁtber amiad hed retitieen ofiths atpridese). rl\eﬂ&]plé @¢hicléA mayalsobe used;
h v e. Sj t es.fo nt e n with
st re Bt R el o R SRRl iy ah B3 ae the

mmaheﬁmhesrmhddhmmpresent i nvention and so may be
renoved. 7. The ADCC site is renmoved. ADCC sites are
known in the art. See, for exanple, 15 Mol ec |nmuno
29 (5):633-9 (1992) with regapd to ADCC sites in 1gQd.
These sites, as well, are not required for the fusion
nol ecul es of the present invention and so nay be
renoved. 8. When the native Fc is derived froma
non- human anti body, the native Fc may be
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humani zed. Typically, to humani ze a native Fc, one
W ll substitute selected residues in the non- hunan
Wo2i04088988 Wit h residues that are normal |y fourdI/U82003/040781

human native Fc. Techni ques for 20 anti body

humani zation are well known in the art. The term"Fc
domai n" includes nolecules in nmononeric or nultinmeric

f or mAnhebinein is miiegmetred véh’lﬂén Mhﬁﬂee hé&sih) thO@Ym OFc domain”

roduced herei n

o e 3 PRBR g B etre e ABL B As wed herin
tlmoasrpr msmuag?chefaioml nos-afitifer binding frapthet of @nhivody BEtht Waino acid

ptide chain ass iate oval ently
sGeB Ot Fat e BBy oD oOE e R ON A Sbtsob by ermatic o
chentiel aledviagest.inthq @umaﬂle@ WA p@fehy@F@alal fMl}flﬁﬁr[th ¥t BRI iy originate

ners; , NMDNQners,
sy B} Priobbiobins it e s et iy oy oyl e
ph’ylalﬁmmhﬁh tor Bfgihdte from @ehHBNGa s@étﬁ’es ra@Salotihdgied Giérbivi Nt RS Fe
e native h% ource of bﬁe Fc or by dirlvat|2|ng such

ﬁl&?ﬁ a0 ma(ll_e HE’“?IE‘?IH\PO pfﬁ&des t %ﬁ’? pkediiggo gdimeric or multimeric
fcdmray ovaletit (N®) dsulfidR DosdRNdindh-Bevakehit £estitios. TIRfRhbeld?

. ol ecul es.. havi t ol ti.de_ chai ns associ at ed
SR eI B e Efuinarinolrerictonatior PoNAFF grolegpies ranges from 1
toed deperlirty onela«e@lgq Ilg} ags aseh dﬂGuHcQtsi da% DECEIS egm Iga}sergtAlolgGAZ)

Oge %xaglé)%yof a gﬁt&ve%ﬂ ésya c}lguéfogci?&qu d tmggrp glgesaon of an IgG

(s@e E];necp;t dr db (98B Necl Geiﬂpﬂ&.krlﬁ) 407293 bh& terim ‘Dbl Y ad @ed@herein is
one. could use as a

t or exanpl e,
“SCQ diaBRot tﬁ%‘&‘?@%‘&‘ﬁ erig AR REOT U, S, Pat ent No.
5 7345 24 heieBiSthe danAﬁFct Variddk?’ reFQ9 B drﬁodlﬁﬁdffsﬁraoﬁtnaﬁbe Fc sequence

| d 0 be selected b spl a r
R R R O A g B WO
A o s
b0 BB s Bt 1 SR oep AT gR truncating

p(ﬁ'stlmfs cmﬁhnmgﬂ& siit) OTHednsogeds [seistimetd fr@idued MG BRIR Altered amino acids,

e, avol di se uenc s.re i zed
1S st giby S DSHUEREY® FrHEROnERy B syrmgae br & npgoet of easons,
seiveraloafiwhirhragandesdxited bed@n i Exe&@ﬁtbemlantaﬁcﬂﬂéﬁﬁlﬁﬁﬂ&dnd §kquences in
wﬁlﬁlbody humani zation). 5 In addition, polyner
vehi cl es may al so be used to construct the binding
agent.sSie# itvhized mrcmtﬁdb borMeriiiation are Yiaiidved] SSUTE atsovhiafiay avoid
noi et | es useful as, vehic

| 1
regctlofel1 cv:v #1 ogleg ¢ S emf: Blft%lnlng glé) ems péesen ,ghr?g mst E%ldﬁ%ftgt?){oche the

nﬂlleeﬂdésy)f (Hél?i@’Ei‘lt)onl oethisgiposeathe PydtdinecahiaihgNogmaAat the N-terminus

m%?ée]trunggf%%&%tgstetn ergeshlgul\el-g-lé'%g/ %?eﬁ%%%?rg&gsﬁ@?egl vlﬁ% O%Deg ia.rfmjng gcids (e.g.,

alanyt cerpDr EV®dN1tey cysm‘ilmrrms arn rdnficved el sir@leychain [Fe 8ol can still

[ .S a ot her O t hi ngs, the
fO%?din?l Vé:%;& Amﬁhags?‘%fmg\%ﬁ?& OnLRY Ay é pol ymers to the
N- t €2.r matévedt 1qan@hﬁadne malke mﬁsfeebmpahbmbmsremeh hést ecll. For

RIS A48, (6T REC ORI B, i

belye@guizethy ale@sa\wmna;gm indl edisuetr as\pedlmb timinofeptiduge. RBS may also add

s B P S B mBertis Erdatieecggmanty in

bak®eal cpibsitch ps Bfeebiabl y from about 5 kDa to about 10 kDa
The PEG groups will 15 generally be attached to the
conpounds of the invention via acylation or reductive
al kyl ation through a reactive group on the PEG noiety
(e.g., an al dehyde, amino, thiol, or ester group) to a
reactive group on the inventive conpound (e.g., an
al dehyde, am no, or ester grpyip). A useful strategy
for the PEGyl ati on of synthetic peptides consists of
conmbi ning, through formng a conjugate |inkage in
solution, a peptide and a PEG noiety, each bearing a
special functionality 20 that |s nutually reactlve
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functional group at a specific site. The precursors
are purified and fully characterized prior to

WO e@en5sIgs Wit h the PEG noiety. Ligation of theP@EDPSi008040781

with PEG usual ly takes place in aqueous phase and can
be easily nonitored by reverse phase anal ytical HPLC

The PEGyl at ed peptides 25 can be easily purified by

pr epdr at povtiontdPHE Nareeniahesfachive Eedgrempvaita ngset/ehﬁ al-terminal

PLC, .. a 0_aci d ana r desor pti on SS
P PR DRbr ) U eIt TR0 JREPl liPams s e of e
fiodt 20vahiab asid kastdhes apﬂiewfméfrmvﬂm pdjtld‘m)ajlyblﬁ)sbl&q@sm&ﬂrl 2 3,4 and 5.
char i d

pr ot m)dlflctlo . Dextrans ar ol ysa

Por y e Dot B EDb S Biiof ikt 7 dhh o€ BRHIRIRS G gty gbycosytated

(pg.edparagiae) trlay criferepwblyby r@dpore. | Suak agides nldyebe deed 8isubstituted
il.abl e i 30 nol ecul ar wei ght

Wﬂ%ﬁ‘ﬁ%lgcos ?fa‘y’feé, 1dPcE L6i6-t ara’\lfg'i |l abl e in nol ecul ar wei ghts
f r omsaBastinvblveDén in@raaiieikith &ﬁlpﬂ’elﬁ&nt EBieXtas &8 OE]Q biding site, are
e_wat e e in the present
R P ORI Bt e B Fef St RGO
Gotrblemanatdiditmenemhhe@ b adv@ntagdoas for He eolebdles @Dﬂﬁmlv&moi{@ld O may
96/ 05309. The use of dextran

b%%V°f‘%1?§é¢?t@a“ﬁ?‘oa“¥€éf?%aﬂéuu c or diagnostic

| nTuGo italard remsvddasat afkeebindiep oricaetepBRthef Han @mm@é %ceptor A

o SR RS B e B 29 A i e
fusivaonqkenkt ethdpresenf iavenricreandDe xiay dsireafovabout 1 kDa to

voni ¢1 25 8Bty RSl RRCC R ioRt i o ity B o otimpic

Moilaalemsnol 39 03)533}9 NEIoPwistge pird takDCO QitRHeReNt Theve&itds] BRvell, are

o P SE P g o o BEPl S Fafhavon oy 3 Bsirecsc

and a Wehlan cﬂeastmch Memeehfrdm norplapﬁandﬁﬁbcﬂiz thdweativé Retiniygbe

s lﬂ esent | nve

h%nFamﬁe nﬁ%plca g t lélg Iﬁ% 18, Ve ﬁl’g Vg Sl&?tlﬁu erfﬁ %}ec{ lgaalfq% é;(}the non-

hipyanpefitd Brewidomesi8yes gracdre ha’ﬁiayy foufidvinthutnan 24ivaFt.MDecBfiy €S for
bonds ﬁr ein the am no acids are

antlbf)‘gyelﬁjumd%grtgr%aﬁ‘g SLBoNB PSRy occurring anino aci ds.

10 Ofke torm firdomafn” ilvhsles laﬁlbcmh:s acindﬁommy obRultimeric form, whether

d%les\{e%q\r:%% \a}xoqe a%tf%%%}lhosr p%orb?lger Q ﬁ%{ gang Cga gseigll ﬁl%r%]gglileat‘%% Jou timer”
af apphedgb ¥c dtmeamsairamﬂdae],es pmqi;'llsmg Ef dapaisaglie@o molecules having two or
erLera

oI B R R BB LB B 3 e
cavalehiridteraetihns. sIgGhn@iseu@ls Wplldaﬂzy fond dahead) M, pelifaniSss; IgD dimers; and

IW%’?&{ &%nl'xeg}k Ignsielrgjl ro? te%amgrgl Mgzitlnnge?]sdn ar tlilngﬁlb gﬁp}fm% the

sageende heirreaultl,ngtabteutd 9§ihg mattvie dnsalifce’ ogthe Febﬁm}sdeh@atﬁmg such a native

I Wi .Tabl.e
Fqg g’]ﬁ% térl-ﬁjf g?g?’pgspagi)%% tg F ngdmaur(s oF mog ecu qﬁ%cgn%nflgg h% %cﬂgams refers to
mpfeiiles Hagiof twapddypsptide cﬁaqn.‘gdsgociateﬂ kevaleatly bﬂl&)n@oﬁe&mﬂhyn us

Conbi re a
o onaPatbae, o bnéhdiE il W BaBhe e BB BT B i s R e comain
piioterd pelgpeatiden peptida fantiody pnd@sdp fragmang vk koall insletue(e. g., a

e o LAy BT B e gButop R ey, o couid ue
ayeghiglkegolypemidd esdegeried onis S Batcht NS5, 130217 issnedTagril @4 I1I998 to
e t the C-te

PERFELIRBAAR AR fto by BEEE B phes® el b e e R e
retc@pitcm Burd, salvige rédeptoebigding canymupdsesedido inahwied tithin theayeaning of
al so be non-peptide Iinkers. For exanple, alkyl

i nkers such as -NH (CH2)s-C(O -, wherein s = 2-20 can
be used. These al kyl |inkersigay further be

substituted by any non-sterically hindering group such
as |l ower alkyl (e.g., Cl1-C6) |ower acyl, 25 hal ogen
(e.g., d, Br), CN, NH2, phenyl, etc. An exenplary

non- pept| de I | nker is a PEG |i nker and has a

o A N PSN a s N Y T T A NN 2
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Exenpl ary Bi ndi ng Agents 30 The bi ndi ng agents of the
present invention conprise at | east one peptide

w@e apabsssof  bi ndi ng nyostatin. In one enbodi neet/US100&040781

nmyost atin binding peptide is between about 5 and

about 50 amno acids in length, in another, between

about 10 and 30 amno acids in length, and in

“wehizieaid, ardoeithire the scaipedf thils@n\&ﬂtd)nZ Sucheholeadtiodkl teRelected for

enmbo st

AU Fr BER ORITE SRRy R PR o B ohebreed

intbulgEni 683} 5., bynfaedringmod-ameningehioeqtiencéshas diyeosdrat ih Antibody

b| ndl 8&7 pepti de conprises the am no acid sequence 16
)058988 PCT/ US2003/ 040781 Cal a2V\a3WWCPP ( SEQ

| D NQ adﬂﬁﬂ)l ,polyier edhitla nayako de dseai’o @hﬁrlﬁE&leBﬁl&lﬂg fhigeai¥lofthe
hobi ¢c,. neutr al , .or ba

PRSI POy BT B S B g GEVSET PReBR P es o curenty
apaipble,dee, 6.Q)yPite8 €opeition Thday (BRI T) ERGhtEids4 Publication No. WO

W3 SEQ. I R NO . rein bl is ”
QLB B ST SRy Gy Rt g Gempos fons gpd psthods,
hcbé?iln inﬁzoﬁﬁfaf&ﬂtb@ deférémﬁlnﬂiﬂyelﬂﬁ@ O]fhlsFPC’Iﬁ)ub@atlb%ﬂsao@s amﬁng other
Se e te rom an e er el t he
R S R S
and ﬁl’m&h@édqgly&&f Véhickeie @m@abilaleé‘g&?glchPEGE reefPEG gdi”oup may be of
ther e 0] | t1de .
a%gc%,ayeinéeggm? ﬁ%l ¥ &F’r%ﬂﬁ aéﬂ ma% %near ornbr He% r’Hle é)age molecular weight
oftthe PEG 0vlt prefeCGbRaBE S 6 Azmi Bf)()(lﬁﬁgnbl(? leﬁrably from about
nt .or ; .
SRRSO R it oo CRLGE GRDR o PobeEgroups win

geireraﬂy be ankcind t@athe dedelesl « tielisentionovia &cyldod srabductive alkylation
neu m no

R 3R roly S e BBl e O widete BRADnRE ofstr e o

reaytle gplupbh e imentivieabmp@lnd e.g. 0in addehgieCanding, 00 e B | gﬁbup) CHuseful

o oSl SR O00L o AL Ll

cmmgwea]hchge lireso]utiof, alpaptide aadrh RBGawialy, ech befing anpetidl ainctlonahty

T NN ORI R

scfhdlpﬁase aymihe@ﬂ; @s kowa 1i3the Srta’iﬁ‘ye @p’ndb@ a&C‘pﬂactﬂﬂdd Whiett @i appropriate

SRR R S e A1) ot depL aih 8L Ay So4fipiggpror o
reﬂﬁm.g\ withltlzet BRG mniatyd mnbn dfftee peptdt with FEM ududilynigkqapict heaqueous

i d1d2d3d4d5d6 P )
R eR BBy Bl B S B B RET RE 12¢ BhChea goprices
carby easily Ipm‘liz"lf{cllbgi preqbﬂran‘ﬁi HIEIS(émd chsra@erizediby @lalykiy:d HPDID#NIAO acid

Qr _aci am no acid; 25 d3 is absent

a
ana?ysm arrllelljt er d?sofﬁmar} mass s ec rometeyut r al p0| ar. or acidic
am nBolasacdmnde@rblyns:rmarmtheotypao&vzﬁnsdﬂoblapblgzhneldﬁaié}s:nay be used

fog ?fogﬁlrlll%: mg(%fi%u u].t)ea(%rans O% Pc%l)sa c%l I;]c%e p8 l&ltgrrs%gﬁxgﬁéaea 'of indlvidual subunits
ofrghdhosgiredwintnantielitked by pob éinkager Tlhadaammmdfos aailghle indrany
mht;%c@%l \xgeggthl?%nf eéio agl]gan cﬁln (e?\rﬁaqglﬁle i) mcaﬂ u? &elgég%@ﬂ abloidtglolfrDSa to about
T&EDae ddexttarf 1s @ muitable veupe- sdhblE’poanaffdr W3 inthelpregbhOinventidd & a vehicle
b}'f T?selgf%k oglgmatlo% ﬁlr%ot%er veglcﬁe?e g., Fc). See, for example, WO 96/11953 and
WO 96/05309. The use of dextran conjugated to therapeutic or diagnostic immunoglobulins has
been reported; see, for example, European Patent Publication No. 0 315 456, which is hereby
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and wherein the peptide is between 20 and 50 am no
acids in length, and physiologically acceptable salts

wao henestss 35 Addi tional enbodi nents of bi ndi ngPEyES1083/040781

conprise at |least one of the followi ng peptides: (1)

. a peptide capable of binding nyostatin, wherein the

peptide conprises the sequence Wele Ye3G (SEQ ID
iﬂ‘d&poﬁl&ﬁ)by\t*f&bﬁien Desitran f #houS| KDa 06,abord Q0 Bla ispreferd vBen dextran is

a V\(P 2004/$5898 ECT/ US2003/.040781 e3 is G or H,
uﬁﬂ@?éyﬂl 0 e I REYRBERVeRtighd 50 ami no acids in
| ength, and physiologically acceptable salts thereof.

(2) a peptide capabl e of bi g myostatin, wherein
t he peptide conprises the Q@ﬂk@’c f TEMLf 2SLf 3f 4LL,

( SEQTh&bibGng ddebik of the mwnemﬂelftlon hﬁy dptidnally, furtlﬁez cbripr&B ¥ “linker”
am np. aci d, f3|sb fd4 is E QrD, and ein the
ENEDt ﬁ‘é‘ eTp SENYSRURREN 25 2 SPRYCIRE G ﬁBePé‘é‘? fpd alvﬁ 1|C Pt B5tvesp o
pﬂiﬁl‘ylSd (g ltediskid dgent?.& gﬁ@%&@ht&b&eﬁﬂ?ﬁ{ﬁ Sn%ihﬂfo@ﬂfent (@ linRer is made up
|e e o I Ndl, N ostat.ln er8|
? gads ﬁwﬁﬁﬂf fogegher P%Bepggaﬁ@ﬁg &refyghlybag o Zﬂ? @E@) peidked by
péﬁfnﬁé bondBeriidh e amﬁo @1ds[31@§eleEted @dmi the 20 na@raﬂ;} déEurEng arﬂaﬁo acids.
0%3 i S an¥ am no acj nd. whe

R BYHCT tEse AR S A B Bl hotder ol e fart. I
o gintplinsing kiedi t6 a hlyma Gﬁﬁﬁr@ﬁﬂle&teﬂ &lotnplyciRl Affine, fn@)ma’;\ asparagine,
tlde apabl e of st a wherein
B EREGE RN Gt a kG e ot h Sinisharic Ravpr e that are
sterSRa 0y lididdered4nd)) as pifeate@hdaldfind) ITHus, ekerflarlinkeds 4r6 p@idlycines
am no .aci d i's T.S5.0r . Q. h4d.is or .h5 s L .
BRSOy W JonoRacha Pl s B ity dSigpacon
& refers@p a @Ecﬂns hdmopkptiddlliakerss, Aﬁhdwﬂ\hﬁldblem tHe rpeRtd 86x b1 linker
20,, ci.d n | engt é%)
atqﬁiﬁ‘? b yes dn o Dol & aiegu Jeptipags of Oty and
Ahl’di)@ﬂisdmaﬁerred f@mbkeﬁﬁblﬁg liakpe Bdqherat utche f@rceﬁs&[i&tmg the binding agents
vention furt rise at | east Vﬁg'cj such
oL 5P ialon P S STt st eyt P O Scipr | glnker
setierice Bstfemettolas thi € or 1k sequence. The designations “kc”, as found in Table II,
refers to the k linker at the C~terminus, while the designation “kn”, refers to the k linker at the N-
terminus.

The linkers of the present invention may also be non-peptide linkers. For example, alkyl
linkers such as -NH-(CH,)s-C(O)-, wherein s = 2-20 can be used. These alkyl linkers may further
be substituted by any non-sterically hindering group such as lower alkyl (e.g., C;-Cs) lower acyl,
halogen (e.g., Cl, Br), CN, NH,, phenyl, etc. An exemplary non-peptide linker is a PEG linker,
and has a molecular weight of 100 to 5000 kDa, preferably 100 to 500 kDa. The peptide linkers

may be altered to form derivatives in the same manner as above.

Exemplary Binding Agents
The binding agents of the present invention comprise at least one peptide capable of
binding myostatin. In one embodiment, the myostatin binding peptide is between about 5 and
about 50 amino acids in length, in another, between about 10 and 30 amino acids in length, and in
another, between about 10 and 25 amino acids in length. In one embodiment the myostatin
binding peptide comprises the amino acid sequence WMCPP (SEQ ID NO: 633). In other

embodiment, the myostatin binding peptide comprises the amino acid sequence
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o

sequence. In this enbodi nent, the binding agents of
the present invention are constructed so that at

WO e@g 58988 myost ati n-bi ndi ng peptide i s coval ertT/¥S2003/040781
attached to at | east one vehicle. The peptide or
pepti des are attached directly or indirectly through a
i nker sequence, to the vehicle at the N 35 term nal,
c@@wammaPp (ﬂEQiI'D HOi 352), amefénsal,cb@ altbd; AreGled tb@fr@ie phedal

nt.. the.b ents of the prese )
ey bR G OR PRE AL PR Y. GEHSRE TGt e phpain bnding
pé@ﬁiﬂé aorE;irrsésXBé fmino cidridghiénoe CBlbLBJWHYZICPP MeaCPP WREQ €D ING'353)Swherein by is
%j?caerqfﬁ'orrt aL?I)rtl)de %hg E?l’g:]ﬁgf §<(1€ f, N %Qgﬁ ?eq nt l Sel elgt eg by is
s €04/ FEHRBHS SnP6ITH, HS&Q@AMW@B&n the peptide is beween 10 and 50 amino acids in

1 2dP2 (LI'yeP1- (L2)a- P2-(L3) e
lené"’lg %"&’51‘4‘555’5 l%ﬂéla Sa’lt?’%ere% and P4 are peptides
capaid sothbr dthbodiniegit, BeQsioatidbindifidipdplide dodupriked theXBfinulld

are each |i re each

i nde fé#efurst 7°E}—‘c‘?ﬂ2g3§°5°cb?lé*ﬂ <a€9 R '}S@ rheEE one of
a andc; ks dbsent or dnf a1 aei@podi nent of the binding agents
havi ng i{ fssht SENRLuahI I&@L@pﬁbfcuﬁéu\%ﬁlepolag he 2 0&P binfBScidP1,

P2, ¥
is a%&éﬁ 5% @i %?dr%%ﬁioﬁﬁtr%ﬁu 1 §81'3} QN AL adlRE Scd&’ any

of th§ equences provi

¢

abover: Py ey gl hg ﬁm &ﬂgal P40, B8 55k &sd

from §nseab94m&%uaael | ggﬂ% e Blind 15
2 F : gl 52,

1 NEULLL g(%ﬁ i .
.SEQN'%; i o ﬁ%’ 4 oo P

NG
NG T st ooy st SRR ok gﬁrlﬁﬁ?tge%@vaag Sqpino acids n
lehgthgaghyssologidally pepithtle saltatherebfher ef ore fused to an Fc
domain, either directly or indirectly, thereby
provi di ng pepti bodi es. The pepti bodi es of the present
I nvenAirdmed émipldayenathh ngbstizintdndig pkptidefcbimpiidey the Gdrmula:

oot S Y e o g S M ST R g™

i n and,fedbsenpoommp dmthoheidei n. The present invention al so
pr IOVI diiﬁié?aﬂaékﬁ bei freuBfll H diFPhSSUh@SalGRR! dr §¢ifli® amino acid;

ol ynu £s,
P y 16 500 %;ﬁ.eu&ﬁ%?ﬁb ybichx?euﬂﬁ BiaP' Brac éd(g@%inﬁgﬁa

and gfgggg variants and derivatives of

the @ lsea%gaﬁ of Me%{}h' g& l@ﬁﬁnﬁluﬁﬁlgoﬁy(blr eQkik gx‘ﬁﬁm acid:

follg
o 355, SEQ

SeqUENEERsAL & sl B nPRbMWbic AR HbRE bbRARUmiR iat | ves
of P%?Es LS At REPIeRE He SinbREiabTNdLNg agent's “of the
DfeSQPksE@M&P&&Q%nﬂ&é%fﬁﬂ§Q?pass varrants and

der|%gkS&@aapﬁmngggxg%ppqggﬁlgggdpept|bodles descri bed

her eid). 1o 9l,R n&&le@@&ﬁo&gﬁé%ﬁghg@s and pepti bodi es of the
present i Avention can be described in terms of their

am néndavhesein thg pentide is hetyeen &0 #psl S0\naynopsids in lgpash. a8d physiologically

accHREhY 8litk MeRof.can be said to apply to a peptide al one,
or  a peptide as a conponent of a peptibody. As used

her efdditienséemeqdimenseqibindme pegnisaempriserableast ne of threfotiovdes
p&Qiapept i bodi es having one or nore amno acid residues
I'nserted, deleted or substituted into the origina

ami nél) sdieatidecsgpablicd binding miestatin, ierainsihe teatidgisiomprisps the sequence

?Mg§ pn d nodify its activity. As used

vp&?%rﬁg} ra %2§?s$§? t he peptldes or peptlbodles are
|nclwh@@nwlﬁﬁiﬁ°fﬁe definition of "variants". 30 It is
undef=it 608 it any gi ven peptide or peptibody may

contain one or two or all three
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types of variants. Insertional and substitutional
variants may contain natural am no acids, as well as

Wmoov4/058988 al | y occuring am no acids or both. PeQL/iUsmo3/040781

and pepti body variants al so include mature peptides

and pepti bodi es wherein |eader or signal sequences

are renoved, and the resulting proteins having

addi tj isGalr Hamherein tSpepedeni baleandind 6@ sminwhéiainadHigihOand
g%&gskgﬁy be Q%%uga@eor non-natural . Peptibodies with

P FGORH sBEBEBRT/ US2003/ 040781 addi t i onal

met :ﬂ(@ I’W[bep':i@am Ciftbirﬂiﬁgl’i?loaﬁtiird thhgﬁi'nttlildm:ptide comprises the sequence

-l re_contenpl ated, as are

ﬁ%@@#ﬁé@@@@ébﬁﬁﬁp%ggéﬁé%ona| met hi oni ne and | ysine

resi dhesindtispbaill i ons -2 and -1 (Met2-Lys-1-).

Var i &ns smyhamawgidaddi ti onal Met, Met-Lys, Lys residues

(or @rieLorFnore basic residues, in general) are

part £,auEAQ byDusef ul for enhanced reconbi nant protein

pr od et wigseih the peygide isi tatwesn $ bndH dnfino &LidSepleh @R, 2@d physiologically
e tiboﬂg var%ants of the present invention also

CREFGEL PSP des having  additional amino acid

r esi (R)espeptidetcapablesd bfnﬂﬂl@’lnh,}@a?tﬁf wiseReg the ipiSITtﬁX %IQL&FE%PC sequence
syst.ens use of comrercially avail able
L%éil{l@?%’t {ﬁ:ng m@)’é{vh&%& red pol ypeptide as part of

gl ut ptikQoDexrB; transferase (GST) fusion product

pr oviges, @Hzodgsi red pol ypepti de having an additiona

gl yceyieanyranshalaskl, at am no acid position-1 after

cl leagag B, Wi Ftdne, meavmmﬂﬁﬁéﬁtidé l’sl(]mv\;eblﬁ?S BeBI0 Bind4ids in length,

t.i de. Varj.ant [ result fromexpression in

mgﬁ%%§8§%%?§3“§ éP%ﬁ%%QFE”-|so cont enpl ated, i ncl udi ng

t hos &) wieptide paphbls bf bihdisg ing@wtiaeheredee peptidt eshnprREsahd fGuence

1.0 i e enerally at the carboxy and/or
h%%lﬁ%h?%hﬁ?ﬁ ﬁs}g&gfﬂph%ﬂg’e &ite. In one exanpl e,

i nsehtis BoaD, vari ants are provi ded wherein one or nore

am nhy, isaiychmincegidiues, either naturally occurring or

non- as Ay ASloyQoccuring am no acids, are added to a

pept bdeL ol®l, am no aci d sequence. Insertions nay be

| ocabgslLat Seither or both termni of the protein, or

may hgs pysintincoaegll Wi t hin i nternal regions of the

pept k-ioHyr Bm no aci d sequence. Insertional variants

Wi t hhg ig@Ftor6nal resi dues at either or both termn

can hoisLiR®] of iGrané wherpinehe feptidednbepweh ©ians 5@ adlinp heiti€in Mhgth,

' udin nm.no_Aaci ags.or | abels. Insertiona
m@§§¥%ﬁ?%gwﬁg?ﬁ€%ﬁgg%??g%@fin whi ch one or nore am no

aci dinrops padbelément ehelolobine dgentt hEthp prpieniavembm el cdmprise at least

n fragment thereof. 20 Inpsertional variants

ork VAR S Ay DOy PTG R aph e RS ens e o R Beer
sequanbo Xy thisemhodiment thet tivelingengeritdef tieer priyefutibteadyn drscdnstieebd so that

t .vpeptide,. a f nt ereof or amn .
oo O R R R S RO Tl ersb i B e peprie
orgeptadey ars pigechdd direpiyodréndiresthrengten lidkxasetplese, af ths uthitle at the N-

[1QR. ' L.Amunegeni ol ypept j des r ot ej :
TP 15 TRA50Y e RSB SR S g
agemtprointbgbretsut inventombava tie folbuyiinnseneralived etrucprat ei ns,

pr Ot(?ﬂlp—%‘-?iz%bpgl#%@ﬁ%@%%&e&fhat facilitate 25

purifidati’o esired peptide or peptibody, and
wipadiy Beipt ivelécls egd BhawmksX tanatacimdephdentl§ sidretifom of

nultk rpc proteins (such as |eucine zipper notifs

that “ar'e useful in dinmer formation/stability). This

t ype-®b-PrE&Bsth’onal variant generally has all or a

substantial portion of the native nolecule, |inked at

the N or Cterminus, to all or a portion of a second

pol ypepti de. For 30 exanple,1§usion proteins typically

enpl oy | eader sequences from other species to permt

the reconbinant expression of a protein in a

het er ol ogous host. Another useful fusion protein

i ncludes the addition of an inmunol ogically active

N1 o o g, ' 1 e o 1 G oa



10

15

20

25

30

35

20 WD 2004/ 058988 PCT/ US2003/ 040781 fusions include
I'i nking of functional domains, such as active sites

w0 p@a0ss88/mes, gl ycosyl ati on domai ns, cel | ul aPCT/US2003/040781
targeting signals or transnenbrane regions. There are
various commercially avail able fusion protein
expression systens that may be wused in the present
i nventio®!-aPPtidcRr |y useful systens include but are

o AR R R R e S e ()
( NEBwherBﬁ\Pﬁ PP, &y, Hana/n‘) are pdpgidEslcAfabiyes bRMng {rr@bstathie wadHaven,
| S e SWO
et h L 1t ara P SR IR TR B0 B i S L i oo 1,

pept px@eﬁecaﬂhﬁﬂaoreastpﬁpttﬂabﬁ@ib&sl bearing only a small

nunber of i ti opal . ani no aci ds, re,unljkely
o B crp pmpading: 5T e PEMRE SraSn e M e sty 16 peptides
POP?, pEphd Plady be ekt ke or 6k bf iy f Eie/g@tﬁuss&cﬁipnlﬁg @d

the 6xHi S ad; ort ,se ces, both of
SSRATIERS Baped eﬁﬁg ”1’%?“3&3%0% ?ﬁﬁlﬁlrﬁ F@bqtfﬁ sglected fomMAP9F tprse peptides
coiffirising iRy srehe/foRdwig teqhiclcel: wqu NO 638 ySEPID He: 852, BEQ ID NO:

SPE ST AREL8 SRoE e B rER v Ab Bt 4. 8w o

4M$br$B@HIijem de at the N-terminal region of the

grecn)te {wr Qﬁ%@g@g Pcbq? 8{ léql n%%’ﬁ?% gg I%tg% general formula above
ara®t dmnilys. Thb pé&ptides ard ﬂhSﬂeﬂJlfe ﬁyeﬁtt@ #EFIon@ iU eitHepdiyqedpbi iddirectly,

hybri ds... where i.t i des to excise th usion.. ..
By g B BadiSen Tde PERORERT s TR p e eris ayrplal & b pinding
afﬁﬁiﬁpﬂ'r ﬂ‘@ﬁﬂtatlntahcecﬁlliﬁliﬂﬁiﬂthp act’tivnje of thifostatih Bd2ghohQratdd®y in vitro assays

|na t.i bod) a pepti de sequence contai ni ng
a”:ﬁhgﬂﬁl& elstfn(:gl? E‘B‘g‘ OV%iﬁgMeg‘é‘Huence for a protease.

Ex anmheglse@ﬁt 11$\t¢hﬂic&kﬂlﬁ p@@miee Loy membll?aﬁ@ cbﬁﬁ@sg[g polGhudlyotides
g r L L Techn ,
o BP0 PRkl 43 Rl SR Gl S g g P afes o e

prB&nﬁﬁVﬂlbleyExeMB])ary nbloRotiiday edatiénoes add Sidenetowi. des f usi on
pol ypepti des which conprise all or part of a peptide
or peptibody of the present invention, in conbination
with tr uncat%ﬁﬂt&&lﬂlﬂ)é‘rﬁ@h@ds of Pdptides AnkdFPédpsibadies/ ascul ar
targeti.ng ent o SISt of. atruncatedform
ar PR AR b Bl i R vl dgfvasives of
tht pemideddna @d)ti\b@di@ﬁiesdﬁbai hdrdfig Sigetoth tBSpedﬁSffsrahcﬁ) ﬁeﬁi)tlbbcﬁes of the

004,.555; 132 Cegy i L 92
présefélﬁvefggn cag bi ggcglﬁ n gﬁras cggl?ebrpagg?\o afsgq sgi;lltenf\% the %‘Fgms variants” and

“BEABBOES carlbecsafdus appihy toafpeptide atone,toh qumlﬁe am@ﬁtpaﬁdnnof a peptlbody

A B R e R e R e B R PR by o B more
argi@b heid ra‘sxdnesen{sanml deletek@l sebsatutadiigo ke ofiginhlsymingdciti ®quence and

e cell. i pacyt .
R & G aa ol FRbR o B0 T Re R D ppments of
thp peptidekas pelgibediescme malnudeain«tn&mMe definftionré “variaigt € am no

30 agi.d resid de or t i bod

Ferob SimEEPE 8 0tV R EBLALF 28R ERp R g o orall three
typ@rqﬁvmantsf Itskreioqé pid sobatiyytional vérianmniay omain nafirabmeinokcids, as well
as%% natura | g)u%snwar}uplé) ac1ctis or b?t%ptl body am no acid

sequencey Bel'er OR° AT Ant's” necessari | y include all

f r agheptitlsandfpeptibpéytaridets also mel}nﬂe Inardye peptivles rid peptitindich@herein
le%?epgrc%%na%se%uence etrenplnve alg éhse’: I‘%S]Llﬁl{l%éltolte%[{l; Iﬁ}%ﬂ%ﬁcﬁhtmna amino
teBuibdtresiduts, @hick almnarat:igs may bacheuril bose-pepili @egibadies with an

pepti bodi es wherein 35 one or nore am no acid

resi dues are renoved and replaced with one or nore

alternative amno 21 WO 200449€58988 PCT/ US2003/ 040781

acids, which amno acids nmay be naturally occurring or

non-naturally occurring. Substitutional variants

generate peptides or peptibodies that are "simlar" to

the original peptide or peptibody, in
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that the two nol ecul es have a certain percentage of
amno acids that are identical. Substitution variants
w0 p@uassssubstitutions of 1, 2, 3, 4, 5, 6, 7,P8I/US2003/040781
10, 15, and 20 am no acids within a 5 peptide or
pepti body, wherein the nunber of substitutions may be
up to ten percent of the amno acids of the peptide
adaliticpelrhéthioal residoe ﬁmﬂnm&pﬂqbsmdsrhﬂ (Mebls;tebﬁwdbrms cafenplated, as are

pBR B AP DG e YE Bt posthoRu Ry vepys ™
Vaxl‘mdltﬁiasmg hdditiandiedet, Mﬁcmybﬁtremlﬁk (oRBhe® nifd BiSic residues, in general)

t ed pept.i d
s Fd: e R e e i Ry I LB Bkt <l
met hpelgide Guptitroay hathatsion the pebeent ivéntiah @lse GicluliésepRids hving

. c[ étgqsg% %ﬁ,;ﬂcg{chgrggdde%p%{}g tﬁpi}lge{] iSpsy! *g!,eggrgés?q%é%t@%s? %%i example,
ude 1P 8&nerBially OAPAHIE Vegtors thabayres hidesred pély$SpH@IER part of glutathione-S-

Pr oj ec m.th, D.W, .ed., Academ c Press, New, York .
e G (O DHHEPOR R YT e PSR B ot ine Mpafdhiopal elycine
resxiid itiaﬁﬁno&ciﬂlpgsiﬁdﬁdl &ltdr tlehvage &f tﬁﬁi GSE déinponbiu :ﬁﬁﬁﬁhe fess,

w Jer . (1994) ;¢ Seguence Ana in Mle
bR, VAal PRI it B S Ha TS Ve e g iso
ccﬁeammag@ﬁ inflndiny $tiose Pﬁdrﬁﬁ histidaid tb)gsl@&\/mcd&boraﬁdm%hﬁﬁﬁlgﬁ acid

J. eds. , t ockt on P €ess New Y 1991); an
S%&?ﬂc?’l%“eé%lwff T CEPRV 43¢ fA"d’BP‘?‘é S e S%@lei 73 (1988).

Pr ef &rdne céxamﬂeh ixclertibml detaers memeoxﬁdba wheteat ad BEMBre@ino acid

f. t al tid
S5 9 B e ne E BoP Rl Seofing BHRtRES. 4 oot fis popice
athiab geid Eeqﬁatcehlnb@hmmyﬁ)b tocats® g ehg e bdtle ehrali oﬂ\fﬁ froEia, or may be
to. d ' t t bed bI
Pori b1 Bt oo B B ety B, gl vasians wie
adalitoghlamidees ht@dﬁertoﬁbﬁle teanifd cae md]iﬁll tfbit axaipple\Wasion proins and proteins
R AR act B O Bty e B b eeBesa i SR or more

arA@b dcid RaRiues ai:éad'38d7 to(t]ie&&ﬂt)de agemedcidasqusadyu thagméadt edfeof.

Uni v rS| .t j s onsj Madi son . BLASTP, BLAS
ot B Sttt AP et oS o8 whetsingfe ARG andf sy termini
oi(tﬂteQﬂﬁb)l)le or'lfhﬁnbijLAﬁstd R angﬂhélfpo'l}@emidb,l a fﬁdgmeﬂ\thhrécﬁbi' #mino acids

t he Nat| Bi ot | nf ti
whieh e s el e Sl e D o iy ReSE TR Ve S FRAmof of such
fuaion phERisNird\inidhuro RaidpedpeptidbdpdGaB4vith 1&g chehibtingetalfdives, such as

. Su] 990)).. . Th [ 1.-k Sm th \Wat | 1.t h

BB MR L RS Ao PR TFHEHE POy DPCRIEQIR e

pl&iﬁcguimmf the&btied\pSptfde br @d:p't@oﬂyn gxdt pm/pegndn @eqaedcds that promote
uen nma

forrne-la o0 o g{gllt{r%%c PO elns ésuﬁg a Clg%cme Zrll%)e]i Iﬁ&g gm%z}r? u%p{‘fu{i\ bnscglaer
fdrmglcrnrstahmyy)have very 30 high sequence identity even

th | ati

t h g U?HIS Eyfpu me el'th vséngnt enera?ln Elas CO% P a ﬁgﬁflé 2H pOlﬁiO% 8&{18 naﬁlve

Se( gences
melebdelilindat thetl\h@r Saé¢redtusdo all mgmpmm‘dn dfmsdftmdd mlj/ﬂepmdes bt
e)lianﬁ‘lg?efn ]lfJLIIS]I%ln ;mg)ﬂegr%%r%y (falﬂ?l ﬁmp]tosél lII]eadetr s%;cl)lftnces fr?m 8th€rgsrgece165 to perrmt the
recomfpaang expréssien of agiroteigais 4 hetﬁologcms iho. oAsothanumfulefumcdaarotem
n of at. |.e am no 2% ds
mc uges%h éﬁl’(’! %F anl rﬁrralbggaglcagls%aﬁ%vegi& }éerlseansagﬁf?%ﬁ Cpel%p ?
faaﬂltalteelasﬁicaibﬁ of the abouprddn Iaciusion &2 c‘l%)va%@ Qud z&58%8the fusion
juggr Lévsﬁ Qacu%aué" r%; r%]var% 8? %18 gx ra%c\%&eﬁlé ?&y%egtlﬁeeanqpéegunq?atﬁjﬁo O?lae§ Bseful
about 300 am no acids are being corrpared and at
| east 10 contiguous am no aci ds where sequences of
about 100 to 200 ami no acids are being conpared. For
exanpl e, using the conputer apgorithm GAP (Genetics
Conmputer G oup, University of Wsconsin, Mdison, W),
two pol ypeptides for 5 which the percent sequence
identity is to be determned are aligned for optimal
rratchl ng of the| r respectlve am no aC| ds (the

T N
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the "average diagonal" is the average of the di agonal

of the conparison matri x being used; the "diagonal"
WO g00ul08898c 0r e or nunber assigned to each perf erCT/ERI008/040781

acid match by the particular 10 conparison matrix) and

a gap extension penalty (which is usually 1/10 tines

the gap opening penalty), as well as a conparison

fuskns in)&luﬁdjlﬂﬂmgﬁ)f R G Od obtainS] SOV abiZveasites iR ehzyMes, glycosylation

con% i??n vvlththgG I%Erlt m In certain

QIS YHRGLF FEBRPAPISSA Rt ri x (see

Dayh (Fﬁefre & vadious chimasialy avRiladefusioSaua&@reddish systems that may be
SR bR gty sl sypai\%”re%?qa{e%?%éé?t‘i%w o the
gBOHIAR SoriboRkSe (G599 8)stehOfPhirhaciB| GSLMt6s2 bhfdingPiREn ke (NEB,

mat r i i used he__al ith In_certain
eI Hoh e A0 SR eNeN e Brtidhe S saom (Qiagen,
cnak»ycpﬁapcmi ertﬁse@syaemeareemmabf @educﬁ@ried@ﬁlbﬁﬁﬂtq;e ideaddhe

W, n orit man et . al Bi ol
E’Qfﬁ%‘"’ be%%‘g OP%’ aﬁ “EHEI%&’ P@&WHMTF‘?‘%@CI%LW%EM#F%‘?
s1glaﬂtdﬁq§ fiff&t tha bctlvfj u%?a p&p%ﬂ?gr)pe?tﬁay Pﬁ&@kimple bdid; theCﬁp\G system
resno (0] ari

%e tp%ft) P%gﬁlg{ 01?18 Ish%ﬁqlbegﬁ:g ogbo | 1(81@11‘6-( ]fsﬂ%ﬁ'n to be poorlg antigenic
aivbigel dmk sdvetsklg affedt 8I8ih 6% [fowpemmb YdigkCda@@d dodlormation. Another N-

no) uen“e as t 0. an ino.acid .
tegféaglefu%%)t %tg teﬁﬁgss@fﬁé‘&ef“ﬂ?ft of M- T/ Apertidn gt the
Nﬁtle@:ﬁﬁal tdg[ﬁn of ﬂb@eﬂtﬁﬁaﬂpe@ﬁdeﬁl SuchaUfiMich 10adyDfJuce bepBRAL F@dases in

rix: = +10, msmatch = 0; Gap Penalty: 50:
P@&ﬁ’ eLXQWéS(‘?P %élﬁtmné'y 3 Qther exenplary algorithms, gap
openDigr ﬁl@lﬁﬁ h)tsteﬁs; prcgiape lﬁﬂ(}tpeptﬁib aybrmembﬂenﬁs desBaBIP@Iek G the

d rit
SRRk BT e T CR e of PpBbEl: T omEirbB Bty fudon partner i
libfeed tiddhe rédéiabions peptibedykagepeptiderssqueite ont&Eampk @ R Ific rdd@nition

The rticular choices.tpo Wi | be a ent t
e R PRI, Fp R SLa Tt auRe e SR Er B AEAEY the Tobaceo
E&pafiiuf pmteﬁ@r(hﬁdé TebfolbgleshGailBABurg, MDY br RStoDXAN&y Eand Biolabs,
BgﬁgFel A o pr otein, protein-to-DNA; and additionally,

conparison i s between given pairs of

seq u@h\a:msen(mm alvdprotidesaasonpdR pestidBeshith tonﬁ;fnee gEdiiq{aﬁ lof &/ peptide or

d bet
KT R e
vat@arpiredtap hgoh) conﬂsﬁtg&ﬂ ia S1AELeE ftﬁrﬁl o a,hubdai@ EdaBalatbudiifldnking protein

enti.o rjn a
bt i RERY 5§ Bine P & Bises 5 Rt e s
6ﬂ94j55§u6,$32 "Iz9t é,d3m0n@1ﬁ(;32dsa,nd Bugdplanl PateﬁﬂNdSlCEPE(D_BXiEﬁ The fusion
oL 5L BP0 S 03k A By o
arF?Eﬂi)yddSﬁﬁ @ﬁé@tﬁ&?s&d. tarée@tellp,dﬁrt dxaiele,okeltthienprie sellf cardiac muscle cells,
nat urally occuring am no

ﬁi’roglesgs’ i pﬁ% F?é’?& posigﬁﬁ?lé’ocy {ffi noadi pi ¢ acid,

bet ahednanhBIrBspecb Gteam&mmsrqm\dcms déibm‘bna@nﬁhts |ahdrein bmat Of fioBe amino
acu? res1d%es ri)l% g P]e(g)tl é cl;]r Cp%at% 66%08% eiﬁ%tgonsa%qn:})e %ffected at one or both
teamnnmfphermbuﬂmdy,amfmm relmemiil ofodne byinoe restrues wités thepeptidody amino

ac1<{i %{,@n}l noes ICI néet{o% i ng egéss% Lily glptﬂ%é%pailjl&agm §/8ﬁd a]’,]%e?){i(?e or peptibody.
allO0mnhwid ramtlydrys;pemethe myvelntox y)mvmlles substititiondasannsifpeptides and
Em_tll)OC{lﬁ_? 0 Ihggcvgr&téc?nn gﬁgﬁuﬁ%{l gar%{%tlg nl}eCnge ﬁ]ﬁ(s)e R?QF (?eﬁ 6nd peptibodies wherein
)i 15611 IIIE)I:EC&rmRQ aadd reibuesare rémdmedl nakiy placed ivigh, one or more alternative amino
y-car boxyglutamate, F,-N, N, N-trinmethyllysine, 8-N
acetyl lysine, O phosphoserine, N acetyl serine,
N-f or nyl met hi oni ne, 3-nmethyl histidi ne, 5-
hydroxyl ysi ne, o-N-methyl arginine, and other simlar
am no acids and amino acids (e.g., 4 10
hydr oxyproline). Naturally occurring residues may be
d|V|ded |nto (overlapplng) cl asses based on conmmon

.
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1) neutral hydrophobic: Met, Ala, Val, Leu, Ile, Pro,

Tip, Met, Phe; 2) neutral polar: Cys, Ser, Thr, Asn,
w@Row4/038988 G y; 15 3) acidic: Asp, Gu; 4) basPCT/Us083/040781

Lys, Arg; 5) residues that influence chain

orientation: Ay, Pro; and 6) aromatic: Tip, Tyr,

Phe. Substitutions of am no acids may be conservati ve,

ach, Ghich bamu a&ids pePid masalhiutgng o dof-taailp o dSubstitutional
V%Fasg g%%:ratic%eﬁh a{l egté)re II;I Sh%dgs Sl gl&]ﬁ%ﬁg h%tlﬂge]il%}nal peg]ude or peptibody, in
tHatiihs twd bledlts hhve\aQkitsin petedmwgg biNgnifo aRTshiett aefidedteul. 0fubstitution

SRR LR oL 0 ST EE 1 TIPEL 128 IS,S308 it

pépliae bR plitoaathe i hOn@sbed of fubgindidaSmay b upho 8nercent of the amino

pically. ncor d by che | peptide synthesjs
it refiids S gerBhoBh o hsrerc B ShisuRabs b g,
hbwisk) €8 iPefidndaibiades subginaidss tﬁith&falsfo&%ﬂb&ﬁgrv@tﬁvel aﬁ&’ 264 Beludes
forms of 25 am no acid noieties. Non-conservative
“%ﬁ?B%ef‘FI?llﬂ?rﬁ‘ﬁ%a%y i nvol ve the exchange of a nenber of

one @fenfith @SEsimitdrAp 6B8lafed heidsRiib 9Eptiﬂ35d1% @ANBE rbeﬂﬂ;cda&aﬁted by
These chang‘t‘%&jl can result in substa nodi fjcatio

knqyvn 1pgthods As EYAe PutapRnt ’éiIPteJctﬂatP%td€§°P %4 18§°6’Puta“°“al
ModieulpERbiog S esK, A. MR Kd. NQxBtd0hi G Pess, Ne6.COsrH (1988); Bdcomputing:

ertain od| nts, th ro th'c,i dex of '
B had R e O i, S DD e i PEE Ok 1M A80o:
Campitevenlyais by Sdugat Miag, PAA0E Cridhh, AN, bﬁsﬂ}ﬁfftﬂf HIQ. Sds., Humana

LR by LIS USSR o LB, B
PRy 73] Sthhcnee Analys®)Primee YEibekovENC yEitDdvere(x; 3., BJs;, M. Stockton Press,

NIENLETOOS, ‘né’c?ﬁﬁé o2 ?#Fé&e@%;«];@ﬁ%e%%é@@%@% v
(<1 RO BRRETD aolisfoht a2 e Sengh o B8 o

p(ﬁlylﬁepﬁdes org|pulyﬁ&’ptlﬂea1(d adeptide, &6 paigned © g(ve3he51)n;gest match between the

SRR MeibbaR o qefelin Sbiied it koo a8 bRl s lyouter

pltbgﬁf'rEJ‘ Piefegred Eﬂnﬁfu&a@ prdgmrnmah@ig it determfne Iﬂctehn@rbeﬂ\reelatwo sequences

il ol o 1RRES 2] 08 Tl Dbt fin B dheec i gt Prpedisp bt . Nel

Aaidi Rwo., 8238V 1964Y, Chﬁetﬁ:ls bbtnptlteht @aup, dinivetsitg bf WhidcomsigdMadison, WI,

SRS STk EY LT ORI 5. STSAE A b)! e

BDMWE@SogbﬁleS (ﬂ)ubliﬂ:l}(m/aildbd}: firynalthe Ppéatidriab Cénma dor, Bibtachmelogyainformation

CSRTSTRRS St P2t MRS MR ET M s
Attenhtildr nl., eno 199601 The wElbemwnttindth Vaterman tilgbrithih mayratso be used to
d&g%h&gglﬂtand in certain enbodi nents, those within 0.5

AP ed. 10 1t is al so under st ood |n the art that

the stl ut| ke am no a01 ds . be made

of f ecfgl z{}ré .‘ill )gnon { %hen‘gag gh%)fngr% 9 A 35 |aF1 seq(uences may Cresult in the
nqaahmg ofindy 4 ghovtﬁn@lcm dfitee thyp séqmgncesa hidythis umell alagmadl region may have very
higggécﬂugn%?#%tﬁg lewp rt)h ulgﬁth h‘eelg gobéf fgca%treelatllons}tuﬁ 'ét?vregnetge {Worfull—length
SaT|aSees. Im:corémglai in cettdnodnbndnnemts thin eele@tedahgsnent methbd will result in an
al?%ng{eﬁtq (S,% I %a:sltle of L f S a‘gace bof th%?arge? glr %epgde beYng
C@nparedl 53 easlewt ﬂ@lcontlguqumammo geds whdreyseqmilcasa)f at least 400 amino acids are

Jeni , .ol oqi cal

bfﬁﬁ] paregq%)éb?t (ﬁu us Varmnréo glp]i% seq%glllctes oi‘o at eﬁsgs gvafgo% UfSO amino

aSS|gned to these am no aC|d reS|dues ar gi ni ne

(+3.0); lysine (+3.0); aspartate (+3.0 1); glutamate

(+3.0 1); serine (+0.3); asparagine (+0.2);

glutamne (+0.2); glycine (0); threonine (-0.4);

proline (-0.5 1); alanine (-0.5); histidine (-0.5);

cysteine (-1.0); nmethionine (-1.3); valine (-1.5);

| eucine (-1.8); isoleucine (-1.8); tyrosine (-
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20 2.3); phenylalanine (-2.5) and tryptophan (-3.4).
I n maki ng changes based upon simlar hydrophilicity

W 2004058988 n certai n enbodi ments, the substit utPCNUSS003/040781

am no acids whose hydrophilicity values are within 2

is included, in certain enbodi nents, those which are
wthin 1 are included, and in certain enmbodi nents,
adifiosEboMgt doinpared, at laase20 cvatigiobeslamiab ecid@yhedd ®quenta@n 200 & about

itoesfrmrimar amn i.d sequences on, the
SO SFas e i, 3 kadogeh Hedgaruosis bPEis sequences of
alioaf. ﬂ]OftedO(I Anias acidpid @isConpired. g bxngple, uﬁxge(ﬂ@bcaﬂigﬁter algorithm

' aci tut ans .ar et forth.in 1
B o o ey P e B A DR on i irticeP. Vedoiogpblypeprides for
wihi¢B el pafcynt Setfside ﬁd¢hﬂ1t§> So BE edtefied aulighddtfor dpamsl ma%lﬁng of their

Val , Leuy, |1 al, Arg.Lys, d.n, Asn. Lys
rexgiiva s G me R B, it vale aeapHhrge M ccggin
eM&dﬂﬁ&fﬂd Qgﬁﬁﬁﬁmﬁ’gdnbl‘fﬁ@@ﬁﬂl(?ﬂ@ﬁﬁﬂlly c@cgllatéﬁisl 33CGhd ,ave?@gé diagonal;
a Ala

th@ ﬁveralgﬁ glag(%ab %tEla aveﬁggpﬁtgﬁ dlagélial of mcomﬂfuason marguﬁ)emg used; the

“dioh&101 Bitescbr@ r nusibier NGigheILi6 k4th perdfdceamiva beid Maich bR ,pamcular
coRpgrisqpapagnd i, s RO 14 s g gp Opening
péﬁyﬂty)l.z&livellaﬁ a céﬁq&nﬁﬂmymatﬁeﬁucﬂ_bi PAWAI230 o@EOS_UM 6275?6{1us&ﬂ3fn

Ser .Phe

Tyr . Phe Tyr Ti Phe,
quw%‘?ﬂh %%é}g%ﬁ‘a Aieﬁal REPdieTHa S %f[}“tf?glpgﬂﬁomngm Jﬁee
Dhihbffaaﬁ tl. \aitllad ofb&otazb |Sequtefce i d Sittdure B(B)ar%78) fof thé PEM 250 comparison

SRR e DT O 46T Biisvbrg: BB PR Pla {345 Tor B e Ssun o2
ccr@ﬁtilsdnlnmmpepztls}djsedalﬁy thpspdrithady for binding activity

usi ng the assays described herein. 5 Additionally, one
ski | Inadrtain etnb@hmértts 6@ ex4n@pld, ew patatsetsiibes palypeptideRequence

I [ S, L
e iR eat P i P BfNiag Rleo S P B b e Bl s
433(@970gr €omparpat arik: BDOSERE 62\fidny Herikf ¢tWut tsupra (1999); \Giap\Wenalty:
di.ct t. t.an
1B oG LERIT s The R s 14%‘(’:%% oaP A g e
d whi ch

o oBr DS P BERAERE T e B T R e oo b e

oppotedrmyn apiho ﬁcml seqhmm)ccampayxssnsrm]h be mad2 veith th@foaﬁwﬂg AIgorlthm

stlt t|o S redlctedl ortant _amn
Ntreéeélg ﬁl {}g{()l) aﬁ %)15%n 1in?1tr1x egé-r-igl matclgl) g bap Penalty:

S(ac(ﬁeiwILdngthzi’smays3as descri bed here| n.

Other exemplary algorithms, gap opening penalties, gap extension penalties, comparison

matrices, thresholds of similarity, etc. may be used, including those set forth in the Program
Manual, Wisconsin Package, Version 9, September, 1997. The particular choices to be made will
be apparent to those of skill in the art and will depend on the specific comparison to be made, -
such as DNA-to-DNA, protein-to-protein, protein-to-DNA; and additionally, whether the
comparison is between given pairs of sequences (in which case GAP or BestFit are generally
preferred) or between one sequence and a large database of sequences (in which case FASTA or

BLASTA are preferred).

Stereoisomers (e.g., D-amino acids) of the twenty conventional (naturally occuring)
amino acids, non-naturally occuring amino acids such as o, o-disubstituted amino acids, N-alkyl

amino acids, lactic acid, and other unconventional amino acids may also be suitable components

23
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A nunber of scientific publications have been devoted
to the prediction of secondary structure. See Moult

wd 2004088988 Op. in Biotech., 7(4):422-427 (1996pCT/CRIHN3/040781
et al., Biochem stry, 13(2):222-245 (1974); Chou et
al ., Biochem stry, 113(2):211-222 (1974); Chou et al.,
Adv. 15 Enzynol. Relat. Areas Mol. Biol., 47:45-148

fdr pEPEYs of Giepreseit 1@en’aonAEihmp& of ndB-REREM occtifz ABimoAdi@s include, for

and. Chou et. al hys. 26: 367-.384 197
R B oA e O s O, 101, AP RN g
pipeacaﬁs had, amﬁogap@rombﬁt dﬂﬂ@okfg@tﬁﬁldﬁitid{ aﬁ?ﬁdiﬁibhkﬁzﬁ% acid) gmlnoplmehc
re segonaar sru ure 1 s ase
b B oG, G ol GeRBopBPI R s
et@ylgEias, eN- asymdpmcghlea@rd&@yaa&%@ﬁﬁﬂ&&lﬁ%/ NS PFORROiE&bsmosine,
have a.seguenc |dent|ty of er than 30%._ or
allgrisplpuginey ”Qﬁﬂé’iﬁ WS, TSR P '%F‘ngf leuciee. Spugyaline, norvaline,
néetifd, Yfittine! LRAIOGDRSne, ?Jaerbs%e%na&r LI I\pﬁfrmtehﬁnysme e-N-

protein structural database provi ded
agshiatiece @-phoerhreeriagiN- @qevlssmnesﬁcfewafémgﬁh@@%érwevlhlstldme 5-
hﬂlcﬁ]&lyﬂging O5- Nr}ﬁetﬁ)ﬁcj\r Sk %d Bﬂﬁglbs?rfula@famﬁﬁl agﬁs Wrcf el?ﬁlﬁb aﬂtlds (e.g., 4-
protein's structure. I met al c
hYQé@(yPIOETI%)l) 244- 247 (1999) It has been 5 suggest ed
(Brenner et al., Curr. Op. Struct. Biol., 7(3):369-376
( 199 Nptyradly gecupringrresidpesmay e difidesdntoienetanpingd clhspschasddrpngommon
siflk MBM RERKRLN and that once a critical nunber of
structures have been resolved, structural prediction

wi Il eCOH&an%Hﬁ%h@&é | MeTRESY ACGH! AL, & Met, Phal
rret ho)gs of predicting se%onaar struct ffrg‘gffjngl ‘ude

"t hr dadi ngeutielRets CypSer, Thay A, Gl iTir Gitr uct . Bi ol .,

7(3) 3;%77 8cAdit:1 88y Glu; S| ppl et al., Structure,

4(1) 15-19 (199 %/ profile 10 analysis" (Bow e et
sci ehrss: By Yiéﬁg’l?o (1991); Gibskov et al.,

MEt h5) Enz)vé@idueslﬁcﬁ mIlﬁ@acé@Qﬂr{&&ﬁﬁ)l@n @iybskawget al .,

Pr oc, Acad. QTLg 84 (13):4355-4358 (1987)), and

evo?)Utl oﬁrﬁmnc | TRk QeD ®(See Hol m supra (1999) and

gggp Slﬁ”ét%fs‘c"gé’gf“ﬁ“ﬂggg} it P AT 4 SWE‘E B Peptifss pavine

funaﬁdna]nm:a cheM[ieﬂ emaﬁaccumeuo@ Siniiar © tigsy msg/bragmam pepsdet eCostithive
as a .\ ation site,
o580 Bl siraE i By R Rt b Yy eb B r AR € Py Br another

nemagrat the saimedadsy Cblhservsm whages mASdhednBeY urmbnvéﬁﬁbnm-a"ﬁhﬁo acid

re\gﬁk}esam[} ﬁl%:l?rg g%?aﬁig?%h%at&ié%%%{?nc&F%e'pﬁ% astyr?t RIS ratﬁerr{ﬁ% by synthe31s

11ﬂ11di16g1d:2ﬂ Sfstets. Thesadidlude paptiddmiaieticrand oiher esied vemvdrad forms of
. glﬁ tohe S _sequence provides a potential new site

'f“é‘f’ FREOKHE ti on of an N-Iinked car bohydrate chai n.

Al t egnati vel i tutions | ate

e quaRE et eSOt e PR A e AT s pese
cladsed fior a memi@érsfmnmnouhercbeﬂs i Bhege ohemges eamgemhm subﬁtari%i-a] mek@achtion in

hai n e or. e
the‘:f‘unl%lgJ F 1}%?06 ﬁl?esrm% Sha(atc%nsetws Pf tﬂe ?eﬂatldes {nh e}kmg suclﬁl c%anges according
tonattmn aﬂnbgdlmentsu theihdrppaalrie A asﬂanmtoea«hda nely ba eondidema rEach amino
nked t reat on.  al

acu? y\zlis baen asslgnedsz’tlh ?r%ezﬁlhlg m(c:l?x (%nhtﬁe baémtoI gy Bbém \ aB ghar e
cltaiactehsncpr Ehgynate: isabeneint (+ab); w&hna{sed) hecme mlﬂje;)me;ﬂmnme (+2.8);
cys% dle/LcPI 1neY-§755) gtﬁ{oﬁlgé?ﬁlrsgdallafnﬁ Cz]H %nslﬁc%leb @5 4t ae%hme( 0. 75] serine
substitutions of am no acid residues which retain the
ability to bind to nyostatin. Preferably, the

nodi fications made to the peptides of the present

invention to produce derivatives are covalent in

nature, and include for exanphe, chem cal bonding wth
polynmers, lipids, other organic, and inorganic

noi eties. Derivatives of the invention may be prepared

to 30 increase circulating half-life of a peptibody,

or may be designed to inprove targeting capacity for




10

15

20

25

one or nore water soluble polyner attachnments, such as
pol yet hyl ene gl ycol, pol yoxyethylene 27 WO

wQ 088988 PCT/ US2003/ 040781 gl ycol, or PCT/US2003/040781

pol ypr opyl ene gl ycol, as described U S. Patent Nos.:
4,640, 835; 4, 496, 689; 4,301, 144; 4,670,417;
4,791,192; and 4,179,337. Still other useful polyners
(Jorsmwty piophan [{@. 9y tyrosing (AR prolisGIe):; h@mnepm y)egllamhﬁﬁq-?, 5);

,g.\é%rgm ( p}ogeXt ! ar’gé (-%%:, %,S%%Igﬁi{eﬁ § yts}?lg E 3 8? a gm{n%t(% 3).
D R LA b B PR H DRt

fmeécpmn;almeastem ﬁmlmzlaxtxbad iﬁyheﬁdre (Ky}m)étyzb JsMof Bpl.,- 19k mﬁeokwsz) It is

an as, m XI ure, ese

iy S pe BRifPRype P B dor SieE lager oving o sl

h;zdwlﬁaklﬁcrhhhgx d’lmdjré arﬂdtlll\frdldm pﬁhmatmbgm a@iv}t}'i Oln thfRkef@)changes based
sol ubl. e ners. ma bgonded at

B R i EeiviE cott e AT PG MO i ose

hedrogaltfic ipéipdsi aﬁoﬂiﬂﬁﬁ £2 Qrindhalﬁdﬂ OMCynalﬁéﬁl&iﬁhﬁéixtd; o hi€H are within +1

aﬁ%ﬁdﬁ%‘%ﬁﬁ%@ﬁ gt &aéﬁw EsaEmgpES, *bi nai ng

agen e di e f.or. hu ni zed anti badi es

"9CM % i e o MRyl dl?SH%g“ Pk g cid can bg gnade

eﬁ@ﬁvﬂ}l) oG basisas hydropﬂlhc;ltyj }Siﬁid:gldﬂ@/hﬁb €fe blologica(l) ﬂlnctl(sﬁhﬁ)eptlbody
l.at es. derivati.zi.n

' t
o%eaﬁ 3 rth?/r% c&efaQed S 1P{en fg}:fus? i émeB f)%fall ﬁl%Bci)cﬂr&?rﬁsg gs int dhe present
caxgehtesrtaiSeraboditesnts; giigwesstiayl dvagapohy@rdphicBpbflprbteihyas governed

f t
of 38 Bty 2 QER w00 b il Papiosengie iy
alatg'emntyate, wiflba Binlpgiaal depentadtitee gotd@- ef f ect of the

conpounds and the |ike. Exenplary derivatives include
conpdbmidlowing Wjdrephilicity valhes hatertiewmtssigedad tiRenanipoicid @sidues:

S e AT 1 —
(-1(032) elytarnine (-ihi)él)i glydﬂer(ﬁ)) thadvinink (Ol palolimy C-IOISBEl)bzylanme (-0.5); histidine
( GIS%ggsft 11966( b@ till%gl{rrlg & gg val2 21 53Tp§c1rge agélgq% nﬁzllﬁe’, tyrosine (-
Zﬁhtphﬂlahlanm_e K-éém h@sﬂypt%ohane()@aﬁhp hﬁnaktul[@chmt bﬂed foh tsintlar
h@éé)hﬁ%ltygzgﬁes ﬁger% ain ?m I’E)tdlanllerrl’cs su%tst t1on qf g}lpmala 13? ‘av}]%s%

m an in ernol e&u
hjgigcpmnlmty alaes larekvei thim2is ichided] recedain iewhbdimentsyalyose @hislarb &vithin

TSR LB LT S RO
ldﬂm‘-lfy p;uppq:scf;dm 2imdry akagecid MWbWMhﬂM}S@J@ pgdraphilicity. These

aQ

: reﬁk)m(ﬁ glg%lt%%e%ed %2%%{1? ?g'ﬁ}g?heé de [ CH2 g( (I\)I)R_Z]I\IR-], urea

pept PHEE ER R GRERRNE AT BB Rl 27 i

N-term nus is derivati ze nJ)&de%% uYutlon e I\I-term nus

nmay be acylated or nodified substrtuted am ne.

Exigng IRaslslfueI&I- term nEvtempblry S/lmsmt\nmngr oups iMmetktaeSubitRiRlons
RECO-ER; Val

NRSCY) 2R1, - NHG( O) NHRIZE LERAT i i de, or

benzyoxycar bonyl NHL;(@E%AIH}) wherein R ancLyRI are
eachindependently hygdfo or | ower alKkyl wher ei n
t he phl{]enyl ring my bgféggléfxlqut ed with 1 to %l
subsfbr uent s sel ect edGlu 6lm Ale gr oup consi sti Hu of
Cl- G4 al kyl, C1-C4 alk hl oro, and brono. The
_free %: ternmnus is der ?%%tl}lged Typically, thesl_%]r
Cterminus is esterified or am dated. 35 For exanpl e,
one may use nethods described in the art to add

(NH CH2- CH2- NH2) 2 to 28 WD 2694/ 058988

PCT/ US2003/ 040781 conpounds of this invention at the
C-term nus. Likew se, one may use nethods described in
t he




art to add -NH2, (or "capping" with an -NH2 group) to
conpounds of this invention at the G termnus.
wex@apssasy C-term nal derivative groups incl udeCT/U82003/040781
exanple, -C(OR2 wherein R2 is |ower alkoxy or -NR3R4
wherein R3 and R4 are independently hydrogen or C -C3
al kyl (preferably 5 d-C4 alkyl). 6. A disulfide bond
'S Ten aced w th anotAer GpAg) er ably nore st ailsg,
cross-linking noiety (e,g., an alkylene). See, e.g.,
Bhat f#har et al ., JI\/E‘%JSP(ﬁg‘mA%: 3814-9 (1996) ASAl berts
et agGly Thirteenth AmiPgpisynp, 357-9 (1993) .A14. One
or nore individual amn cid residues is nodified.
Vari 6t derivatizi ngd%Jdmt'ds 46 are known to r¥8ct
specitfei cal | y wiL&d) vaehveet2e4] Paé,derleltdiens or ter menal
resi dues, as described in detail below Lysinyl
resi dues and am no term nal residues nmay be reacted
wi t hLeticci ni ¢ dYorlgidinss le.&at By ln-dhéci d anhydriedes,
whi chyyg ever sendshes phafigeo@frictAig, lors iRy resi dugs.
O her suitable reagents for derivatizing
al ph¥ehni no- cont ai ni nge#&8%-dlSes i ncl ude i ni dodsters
suchpgs nethyl 15 pkgoki meMdaty®; pyridoxal phegphate;
pyri doxal ; chl oroborohydride; trinitrobenzenesyl fonic
aci df™ O met hyl i sourea; 2% pent anedi one: and ©V
t ransam nase- cat al yzetht 8R¢Cyon Wit h gl yoxyl atmr
Argi3¥rl resi dues nmay be dified by reaction wth any
one conbi nati on of seV®ral conventional regﬁénts, :
i ncl aeh ng phenyl gl yoxalTyr,2h8- but anedi one, Tyr
1, 2- cycl ohexanedi on d ..ninhydrin. Derivatigation
of a&gﬁ nyl resi duesellv'r@’gfg\e’r%g’ ﬁéﬁat the reaction be
per f ahed i n allkaVethbeu, Phe, adtmtiotiewine because dkut he

Furthernore, these reagents nmay react wt h the ‘groups

of lysin S | | t ar gi.ni ne.epsi.l.on-anj no groyp...
Spectr s F ki e i o bl s B PR FuadiPtRaiesof
ths pi¢cinefvanibe b tau@iny subwithittonpr éxa@ipleaind tesfih@the sdsulkifg peptide or
ectral labels rasyl residues by

P%Eé@??%ﬁji@%ﬁ%%éwmﬁ I ?i%%e& l‘é%?ﬁs-oun?s or
: ' N s or
o BRI b xRRE p SRR sepleh B Rl i Bt free-

ditngnsien] starenl alysinth @deritd ientiferesidadsiiv gsijlarebpeaidestbhtyire
1n‘g)g)1tt§ng @élé‘ft?"l‘}g |%§/ &%gtgl:gef Iqlré\gllé ;c’?f guzr% g?{)r%l%alﬁis%, %! c%tn %@éﬁ& thg?rXportance
ofcatifrodid miidlesin(aProtbin Ehal\ledﬁe);pcmdl changiso acid residues which are important for
LSRRG SRR o 5 B R S
amiae bod subsitatéons Fon sdcheratinted impepat dmiho amidiresighast &hayVariants can then

bd &8 dlées. nay. k%e convert eq)t asparagi nyl and
eﬁcretene Using a 1v1¥'ass2gs alsodescrl ed heréin’ . th 30 . .

glutam nyft test dugs by reaction w ammoni um i ons.

& Ut am . : :

o ATV AU AP AL o LN IR 500 G Sy
stictueer: rba¢ Malt ¥, Cirnedre in Bigledudéd)dle-4deaAY@aClmnr ectiald Siochemistry,

N NaINo ondj t4. . Fit A0r g
Rt PG B 05T Rl LERS
ENGm2I0RA 41058888 0PEID]. IIB23038 QLU E B ChoCyrsd. edmmy Revr Bwickbuegt7:251-276
e d, By..am Ne .due

oRRE LT PR 8 P80 ) S5} Gl B e cmonty
avetableiogesisy yith predictily setandary stosgirt. | Oel meghod3¢ eredistigg secondary

< PFLTERRC oAt PARBL 1 PELUA LASRABRRIEL g v

peptides or their 5 functional derivatives to a

wat er - i nsol ubl e support matrix or to other
macr onol ecul ar vehicles. Copgonly used cross-|inking
agents include, e.g., 1, 1

- bi s(di azoacetyl) - 2- phenyl et hane, gl ut aral dehyde,

N- hydr oxysucci ni m de esters, for exanple, esters with
4-azidosalicylic acid,
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honobi functi onal i m doesters, including disuccinimnmdyl
esters such as 3, 3'-

wa@l2aohiosd9ss ( succi ni mi dyl propi onate), and bi f uncP¢DI81003/040781

mal ei m des such as bis-N-mal ei m do-1,8 10 oct ane.
Derivati zing agents such as
nmet hyl - 3-[ (p- azi dophenyl ) di t hi o] propi oi m date yield
thiaats_@qiﬁﬁde\icﬁnﬁ@loé ﬁﬂeﬂbﬁhiﬁﬂ%ﬂbﬁﬁnﬁlﬁlﬂp gl};%ﬁter BaPAI% 6ftdfhave similar
nks resence o

formn t.
SO B AR BTy oo R it S POTISOTEL O ERE) s ppvided
erit@n@y pRAZEBilibr sFRt@dadaagithiv@te theludRg mfp)étéht&ﬁl QEmeHn df fol¥R within a

DIgREE . Setaants oL il 468 Res2 ) AR D09). T has been

subg 2R, (Bifherandl,, €u73r3@p &4 craBpol. eﬁ@i{)l%y@% { 1997)Pﬂhﬁtttﬁ‘ér@are a limited
|q%gbé%kéatlon 15 Car %ﬁydrate ollgosaccharlde

YRS BSOS YR THHRPERTER ARG hEOnGE ¢ FitisalpuinBerf staicturgsdpveiegn

eSO sttuetulRe p@ i GaSYill kiR dedrhaBiSallyind?t Adc@ialks -

Generally, Olinked oligosaccharides are attached to
ser | Aedl(l&el JnefHodd bf pRaichig: ééEbiidar}r SipcElike Sncdé |“Breading” (Jones, D.,

A TR 5o BN AR REIEA8), ot

an‘éBy@ts’X(]ﬁE\ﬁé Fihl., Scvdned; esylmwobmﬁny}rlbamv@oalame% EX%SMN1183:146-159

B g A P Wy 8 Mo ooy

liskaparaSes I@EmOfuphe: deQBB(,&dd BRAnE SpRk@MM). i gosacchari des
and the sugar residues found in each type are
di f f Breertain eﬁh@hmgtm pq:fuds btg&ptﬂidﬂﬁt/aria&tsﬁmﬂﬂﬂe RlyyosyRuidvaiants
|s N-ac neur c err
B4 ob qrers ESURRY S8 o o Pl BBl fntie been acdea o
the @sptftbd@ ofn N-ioked ghycbsyikien! sicerielciardcierikeithy the sequence Asn-X-Ser or
’h%?lg% %pe?nr f g%fsnéls gggEes%l}l%/de%{gg%gf {si)étgm{ Eezﬁ& élrmno acid residue
exgbpt posiyié. aTledubmmnomJ ﬂtda.ddlﬁum bf zﬁmﬁ@(c‘ic) refidyes hﬁcreate this sequence

t I f this
e OR FRAThab B CE e el i ) o b RS S feaivey,
sutbstrtutmgs waich alininata this qeqlwdcmmoémmfe ahleelstﬁngl Nt lcbieohydrate chain.

ounds (e. I|an e
MBS atuhocaist TE P! RSt BB ey by Pt tnked
glbgosﬂyﬂlmﬂ'sees (typznllsthode-tisy ot In&mraﬁy peaaiglsire slikinaadand ofle or more

L O her Q§S|ble nmodi fi cati ons i ncl ude
nehw hn (] Slt S arc CI‘C&
rox I'oh o1 proline and IyS|ne phosphorylatlon

30 of., hvdr I «Of. servl t hr

oXi d{“ & 1§%ng$1¥%l%og()rg\}’l(?e$ uFoR tclavr%yl 0nf SPUGREP %R?Pé‘llfol%gﬁ OF%? present
inyéngiom| Phascdernm thr oup S'dafvaliyes refers tcﬁmqhﬁkianens ottreelthan, or in addition
ol S 18 S At S SEEL Ry L by i
mfgsegiman & Co., San Franci sco), pp. 79 86 (1983)]

Compounds of t he present invention may be changed at

t he DiRrablyy the moddicatising madiite t@meptidesoﬁbqpresemenmltiany produce

de%g%%\)gtg i ?Seva%eﬁgﬂﬁ %th}%‘)%@q%gﬁ% 6%%]‘%@@5%5‘%“(:8 bS] ing NZit R poﬁymers

IBGTHiS2008 c0td 8 tganshudeiss.nDedvat els lof the drverfion cwly ibg prepared to

in n%s\%\ﬁ'%m::u?atﬁlﬁ fialP flﬁ ofh E%%b&glsgr Iﬁng bée dseg ! I rt?% Zax%epg%/e?dgoer‘gl%g capaCIty for

the p¢ptiberdytte desged ¢q11@,ttlswns of @rg@sor to i ncI ude sil ent
restriction sites, which may aid in processing of the
DNA The inveatienefusber euibiaess derbalive bﬁmeg agehtis covalently midifiedaadnciude

[

o s PR E B SR IR o Bl 1) P08y e
derivatives include non-peptide anal ogs that provide a
stabilized structure or |essened bi odegradation, are
al so contenpl ated. Peptide nmppetic anal ogs can be
prepared based on a selected inhibitory peptide by
repl acenent of one or nore residues by nonpeptide
noi eties. Preferably, the nonpeptide noieties permt
t he peptlde to retaln |ts natural conflrnatlon or

I - o Y - . __.L:.._A_L:_._
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is described in Nachman et al., Regul Pept 57:359-370
(1995). If desired, the peptides of the invention can

wheoonoshoss ed, for instance, by glycosyl ation, PCT/US2003/040781

am dati on, carboxylation, or phosphorylation, or by

the creation of acid addition salts, am des, esters,

in particular Gtermnal 15 esters, and N acyl
gl%[,iovpélyptepiyl@% glybdl, pepicritesU.of Pddne Nos)v @640,893; 4 I¢1@689 4,301,144;

T NS O

m61Qiﬁ{é|llﬁXﬁ§ol%th§ler@tgﬁlﬁbl ddmh@t:élﬁllfﬁose @mlelecratﬂonyctﬂael Bz{iiad polymers,
exes C e I n ca
palg b ingepypgiic mﬁ glﬁ/&%ﬁgowfffm? %BC@%B $g 20f

pcﬂiﬁrdt@leﬂ@ blGe/@RYIEHel o%ide go Hiemeepslydxgéthsted polyddd (eleh @lyRerol) and
C termnus, 20 In rtlcub,ar .t Is anticipated

P%lw&%yl pifeholap el %Ss‘méﬁ‘FFS thesc?rﬂo sedragtigularly létﬁ%F?‘E%fe peptibodies
co 516 B modi il vith JalethiPléhe £19dol (HEG) k@dnitO Watf:ﬁ@l&l@é@kners&nay be

fluorescent l|.abel, an enz catal zes a

baudedt spest ‘rclpes%?nsff%"dﬁa’é‘ﬁléta%lh% a%a?ww fttae RERHRqdes g rangomly
at@BHleld € Gt inbre sie oﬁalﬁﬁéﬂtmeq;“ol}(peptme Thi @E PP for dWpreving the

The inventi aon .acgcordi n

rovi des
thergpRyHs %%Pﬁﬁtyaf"‘pté‘ﬁf’(“i‘gcféa%} Ee@ab%hes %ﬁé?&uﬁmelheél Rrdies e
papticRfag iaddsyritetl id DS Pat&@ NRI 6,983, 426 foe@@fzmesr et @I QtkRe SO t6E €T 2000.
fro the roup 25 conS|s§ n radi.o

1 uo {101} %)eqonteglﬁla@ﬁ tiz?rgg tgﬁB@flii%ﬁ or léiélgcgef P(H‘tion of the
mgxaastartm x)mda;@ AgéntsC Stidhi deﬁvanve%uﬁdy iinplbeé the aélecblw@l dbsdeprasanbibdgical

ose of skil]l in the ar e.g. in |
e reei i of i fhoampndie She mafics iy Hipma R iBpRled puonuare
arif@indesleaHINEAd- éffet:hﬁf&l&: dhpsikid hndi the HREE@hiplaay derivatives include
descrj bed ik e.g., U S Patent Nos. 3,817, 837,
compgBis FrWhick” 995, 345; and 4, 277, 437. Cther |abel s that
Wi | | 1.0Ehe déﬁﬁftlub ol sfcbﬁielpdmoﬁ)tlkreaf 1@ cﬁﬁﬂ: Hor Bia!n@ﬂ: the peptide portion may

radj.oacti ve | abel s, uor e
bR e Bt oriors Gl SRt o P AREE Siich apyi size by
disiBfdetond ghaticabel s i ncl ude, for exanple, U.S. Patent

any. D TiedBAialt st Daedr braBrOLaRt PRI RORE G

m6IeEqsl For éxamplef tlll@pepﬁﬂe oRticR oy barm)bdﬁfedﬁchﬁﬁl&uﬂ @R ElyS residue and

SR ST N

alwlﬁmt—hhmembu@msc:aﬁnﬁﬁusgener ated using a wi de

e pp s et SRR et Pors woRis A Phpoipiay

lirfkagd. BxShi)e hbn-péphid AdimRigdaste SCHY-datbagmate\ €TH,i@I@)NR-], phosphonate, -

T T R T R

paptilld-RIDOMR;-piteteCRY is lowsedkylf.or exanpl e, Stewart and 5

(069 bt d R Nlift a5 S st g Bt it or modifed

toBasnbutiyuteinghild Exdriiplal N-terhfieal BapiatigegoupStimehse a¥RR,; (other than -NH),),

T I TN T T —

NHSLQ}HZ) -NHan dhédeiB R dﬁaﬂ?gmte dilch 1nd@e&%ﬂt1§8958léogeﬁ6ﬂ‘lower alkyl e(tjnd wherein
g e G ety e SR ECiys Birs A RorG: BEMshgyime of

Cﬁﬁﬂztl]a}il,rﬁllli@ alkbRy, (}bhnafolalﬂi rddh@m nes/ g pol ymer. These

met h for pept.i nt he ut xycar b

) o R Ry PERySaliRbo I R Ih Sl ppidace
Fafexahg) anamhymsegmmmpsdesaﬂieh in thedrhoddd (MM-OH IS DM ts e

synt heses whereby a single amno acid is added at each
step starting fromthe Cterm nus of the peptide

(See, Coligan et al., Curr Ppgt Immunol, WIey

I nterscience, 1991, Unit 9). On conpletion of

chem cal synthesis, the synthetic peptide can be
deprotected to 15 renpove the t-BOC or FMOC am no acid

bI ocki ng groups and cI eaved fromthe pol ymer by

. e
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1% acetic acid solution that is then Iyophilized to

yield the crude material. This can nornally be
wEeos05see8 by such techni ques as gel filtrati onP@US2003/040781

Sephadex G 15 using 5% acetic acid as a solvent. 20

Lyophi lization of appropriate fractions of the colum

will yield the honbgeneous peptides or peptide

ShPounB lof mﬁSnvhemmm tipantethias. n&ewga,row tnlay h%@ﬁbtﬁb\ﬂs Séé@ﬂibed in the

st ¢hni gues. as no aci anal ysj s,

favﬂ? Tile ok o BB (1 EABABECY ol dvention at the C-
teﬁﬁhwrmxe@pla@@tenmhalrdaﬂva@ﬂv@ brousdaidat ﬂoﬂé}(aﬁi@%ﬂd@%‘mﬁéﬁem R, is

rot soI ty, and antijtated
°§V6W Xﬁﬁéﬁ@* Rejivhstein o it Bficpes i RgEnean grpéiags alkyl (preferably

cl-ecligjigues can be partlcularly effective in
identifying the peptides of the present invention as
desc?i deifdphnd 1Ssﬁeplé?qdwlthaanﬂh%rg%reﬁews%{we pLabley cegsliwdng moiety

(e(d)h Bty Bnd). SeB] e. gL, Bhafrdgar 0f al., I MEREReR BR BRI 4-0 AiDB), AWeRDer al.,
inserts from4 to about 80 anmi no acid residues. The

Thifessth4n fer,SymPetn'es@RT3) for exanple, a conpletely ;

degeneod & nffre fﬂﬂﬁﬁﬁﬂ agfifcAtid BB E s RRAITD WV ArbaeldriFatAdtagents
bind to the d 1galre antk%Qn are selected and this
1y With spest

a1y KBS 1526 BE &ifle chatns g qraipalgpsiduss @ desiilsd in
desdll fowphage that bind to the desired antigen. DNA
sequencing is conducted to identify the sequences of
t he Eypiyessigths ﬁﬂ@iﬂnﬂ@ ge,mnml&emua's Ry bd ﬂgmrmﬂpghtdlma oﬂft’)cher
t he se uence I.hat nds tqQ the S|re antigen can be
cRf G e PRy e e e b g foadh Qpacuati
reigen B JoralehVAiS @Y alphzbiilﬂihy-coﬂﬁﬁi&l@ tdsidﬁ@ mdnﬁeﬁﬁ]ﬁiol@mi QicRhd@ethyl
us one or

r all _of the mni
pihinin i Tl Progg T A e R e F Diveasencsufonic acic
Odmstmgisuean? i b&{t:ﬁﬁﬁwne'[—hﬁﬁ@n&z&ﬁfﬂ%b-@ﬁﬁi}zeﬂﬁéﬁch&ﬁﬂﬁﬂ dlyoxylate.
pepti des. of. 35 th on Wth still greater
bi ndwyéfels‘fi\’ﬁst“gﬁy ﬁ'&‘gé %’-‘éﬁaﬁmp 4 a%%‘?’?tcg copbipatigy of several
con6lénfibnAl teﬁg*entbefne}uﬂmg pledy MO 3-0a8R8Bne, 1 2-cyclohexaned10ne and

PCT/.US2003/.04078 | ess .of the mannper in_whi
S DT GO 6 R B S BYTE Bl e Ferpn oo PaEapes i dkaine
coRigion H&@u@@ﬁl’the‘smglhpwtthdj@aﬁ&lﬂe bmctgﬁla@@xpe GFutBdrinre, these

st andard re%gﬁglnant roca? s The qucleotlde
TeREEG G S &35 F WELIOH SNBSS DISHE 28 ¥ HEATE PR at2gEo sroup-
aﬁ pr smr:iiﬁage)dmcmmwtftm@?gmmg; hise;eerfmaiw eﬁ&h?vef’n}e Giit@ peicular
. they. encqde to acecount. for the de nerac of th
iy odny Dol Bh ol s Fitn Pl s fiazonivm
capip@hnets eﬂté&aﬂlﬂﬂomlﬁatnb CMbg cofmsihly O htedylimidigo] P hriSefnitromethane are
OV|des c.acid nol ec

sl BT Rl estt P g AR EReEbe ¢ he
pe pt CidB(SxyHﬂdia qheitgrdapel (aelﬁrt@f ortgheanpiaaste SEIBMB/BIyllmﬂlﬁed by

I
rof e o et bR X aCp SR e B bbe R e hoty ety
caplﬁ:{dtlmﬂﬂe@r badyl- $€ﬁp&zgh@dl4&ﬁmﬂixylb&ﬁylp¢aﬁsﬁﬁﬁudgnFﬂﬂiehﬁﬁe, a&shrtyl and
n ant s . :
RS BE B SRRt depsf ettt Pl & Sl RS sy ssactgpavie
afpnenfurdégs.i N the Exanpl es below Reconblnant DNA
t echpj I d
or op ARG B e BRI SR e S el e rragpigine ehtamyl
arndakpapelptdidies. bA lnahatigelpglaat &sﬁﬁestal’ﬁ&ieﬁllhﬁl&em tindeninélalyiacitlic
eoti de .enco |ng t he

: o t t f.. l.
coBhisbiD e srm o dhentcies B8 RdES E8kF o frgnsipon

expression vector, which can in turn be inserted into
a host cell for production of the binding 15 agents of
the present invention. Preparation of exenplary

pepti bodi es of the present invention are described in
Exanple 2 below. A variety opgexpression vector/host
systens may be utilized to express the peptides and
pepti bodi es of the invention. These systens include
but are not limted to mcroorgani sns such as
bacterla transforned mnth reconblnant bacterlophage

. . ™R I A o o o o o
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(e.g., cauliflower nosaic virus, CaWw,; tobacco nosaic

virus, TMV) or transforned with bacterial expression
woemtosssg e. g., Ti or pBR322 plasnm d); or ani netT/O81003/040781

systens. One preferred host cell I|ine is E. coli

strain 2596 (ATCC # 202174), used for expression of

pepti bodi es as descri bed 25 bel ow i n Exanpl e 2.

I\/Iam’reystamyl eldhss chinbd replm:du;@ @fniro acid résinedndt oft@n mofetied dathét to

ted VE
oA SRS onlie 8 ComPitis Rafbtear SUiGe bty Bmpagartat,
(skpraps, COS cells (such as COS-7), \/\138 BHK, HepGZ
373, RN 49.. PCl12, K56 d 29
S e PR AE ik B ot et e IOt ki e e es orther

fusittidasl Rfivatieeiton wafeﬂl’ns@mﬁlé aﬁa‘@bﬂﬂ ghailix op &l oflpe platdiolet @i vahicles.

ol ucl ot|d uence X SSsi.on ve
RN Steiatass B EER Brafd 3 T CamsPLE R pthane,
glae&mbme Nﬂly&r&;)ysaccgmﬂia& egterg) feneXAple), re]zc,teisemnm@ldaadhlcym: adid,
or .ex

ator in ressli on,
%%’t‘célro %‘?’?ﬁ%fn‘ﬂ? gmg ?12‘5) ceingidyl, etefssugh 383 Sequence
dltlhaﬁs(@aﬁmd@@ylﬁrds;ﬁonateo ndd Bigunageial misintdes sschiak BISCHmbRREdo-1,8-

ol BRI “aop R A e b st b R s gt

plﬁﬁﬂummb& 1nt5hfedh@ﬁeklﬂlaﬂ ardiétiphisle bﬁ’fbﬁﬂﬁﬁl@d‘oﬁﬁlﬁks @S e ipfesaheastt hght

u itic |on referably | nclude
Ay e SR e g iyl 2t
cﬁ@ﬁﬁd@@ﬁ&ﬂ&h&%&&%ﬁ&/a@d@slﬂﬂed if €Y. PhteIN09f 3,909@8%; 3ad%e @d16;

4 SRR R oo DOl i 4 3 AL el e G rmmpagion

t r an€pboliydmequifoscharitle) pRyups AR tel@edentla b Aachel toisiRlthat are

e R er) TEp G anPldn PRt PatuloERtetiidm e atached t

seph@(Ser)ra)r theeopine YTtaereddifes walle Nemkd:diﬂlgpfaﬁdﬂﬂdes afz att@dhed to

PO WAHET e R BPECSURr P et e S SOy sk i b any

arfiva kdid brtceptexgbine SX iiprefsibly @0 ofthg19 nahhﬂly%c&hﬁﬁg amino acids other

st l.nyi Di . CA), :
PR AGE e Hoved R eI PansreBtes e wywisues
foahdsim enehl tyearodifferhs. Pnhe type of sug:hrplm issenthlydound od ibbds N-

{ b {r { th { d
a3 e s raiRas Co e At i g Rt e enal e of
bdmyNFi‘eﬂ(étH:nﬂIO linkaé o}smxoeh@ﬂemmbydermeaaf nuﬁegﬁinecthﬁrgammtyhenfer
dt

ol bpTiend (B0 HE e ShePRae S e U oot tg a e tnker of
ths uqimpfdlladsaﬂ tiss inddntier andtare/@éfgrably lg@cﬁ@bd&d&jy(a@d]ﬂ thginlzli€ombinant

nd ti bodi es y be cloned into . th

PG BRI SRR BULTIGE PR I BEES, £0S).
Howegn sudbAijtes nidyifertheebd glycosdaedby tyathetic @ceni-ghiherid grodebi@es known
gﬁ nufacturer's directions (PharMngen) to infect

pdﬁ%ptera frugi perda cells in 15 sF9 protein-free

medi Qthangbsdilde pbdlﬁualﬁnsr mdodﬂilydmxylammif @rdhme difddysine, phosphorylation
of| hlygroxyf %]C)auﬁé sa u%rl t?}raonal?ﬁél ues; cl>r']|x1 {‘;%lﬁgﬁ,t lfgr a{gc et é}%t I%Cthylatlon
of{tRvepheaniiizr) groupdlof kysing i girethey anct Higidpe pide deimisepapi ¢xdamgly,

[ S nsec

ol B ST Gl ST P PN E T PR P G Pancisco,
ps K986 (I983).he art. In one such system Autographa

Cgl :j(fjcg | nl i@ orflgn% s%nt gn)%el%lgc%gﬁa?é% cligag;gercf'l ag H&%\Q’ﬂ as welﬂ The DNA
se&mdmftaay aorfwlug' tlpae!odmomeu rhay be changedTtbicodvap ol campatibleaeith the
The pepti de codi ng sequence can be cloned into a
nonessenti al region of the virus, such as the

pol yhedrin gene, and pl aced3gnder control of the

pol yhedrin pronoter. Successful insertion of the

peptide will render the pol yhedrin gene inactive and
produce reconbi nant virus | acking coat protein coat.

The reconblnant V|ruses can be used to |nfect S
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I n anot her exanple, the DNA sequence encodi ng the
peptide can be anplified by PCR and cloned into an

wa@pprofssat e vector for exanple, pGEX-3X (PharPerisdon3/040781

The pGEX vector is designed to produce a fusion
protein conprising glutathione-S-transferase (GST),
encoded by the 30 vector, and a protein encoded by a

cHob¥A Hoktagnerot EI JoG enRies tatpeeférfed he@CtID rop@mﬁécmw&g aSe:C #nBwn in the
cl.uae

The ri for PCR.can be generated to
ar, ey G Supisp 4 B B8 G o A feQgth gtiton s,
whid iy 2ih Srbdesdisg sFIRMDISQlelhY sdlettddanitlctll. athe vendde, Efikdr @i peptide
or is otherw se ggt deS|rabIew§ﬁ,§n attachnent, to the
Dy&sequgaces fuay fe Bedidpd tofprlude app el hiomecing Sa8FPch Fspessn
may Amﬁﬁmﬁm&ﬂv@meﬁcmamntﬂapn@ﬁam@rtﬁdt proviak afstlaEihEdd%tr@dlure or
proteln The pGEX-3X/speci fic_bindi ng agent peptid

asswé‘thlqﬂegraﬁiaéw%wt aflsgﬁglrtemh%fa i PRPYdemingege pnajges iar'é?%epared based
orf£deledtel %ﬁtﬁtbﬁ}ﬁﬁg@ blyae 2kdhéht 689ne oR Hdrd Binek del@ﬂnpeptlde moieties.
transf ormant s 004/058988 PCT/U82003/040781
Preterabhy g narrsPile dvmeﬂeppeaglﬁ] the neRiderte Etain fomaiyre] Gyfirmation, or

sthtfi R S pREERRIAL & g. CRlBach e, PottirhiteAl vaindh rBaint the hbiMty t6 ﬁa@gel&@ Q8ld bind
usi ng an aut omat ed sequencer to _confirmthe

my¢staife IynsiapRee- %‘ﬁéeévlflﬁl%:a"& OR/AIFEHc FGIHE MRt Bﬁgmg atfinity for

?mdnﬁl On@@iaﬂlplmﬁfethoﬂﬂoi PARASE n&ip 13t airh&e-andIB@ from peptides
usi.on protein, s an ﬁsolu | e

ST B GHBE f f- € B SeRraTo i S eatiiea o te

lnﬁfﬁitlﬁﬁ)wﬁl belﬂaﬂiﬁeaeﬁof Bstadce, lﬁlcgh}‘cefyﬂz&ﬂn thy:ndisﬁﬁﬁ rcmfbu;@@etnlo@ Mor
was

. H 8
Phosp e‘H bw“ter?fe@“‘ﬂ}‘ ‘i‘fﬁ?‘&adw @bsfl}ﬁémg‘ef ﬁﬂ'%Fs I’SPam"L‘Jf’d iCgterminal
eshded, alfchN-acﬂl Qe afivds@$ tha peftiaey bt RRabH T8e peblBodict AR €an be
sgni cation, and cell debyis ca

C e cleared b be .
mﬁ%?‘? ‘C&trAsype t@ﬁ@%ﬁl ¥ SOt coy e PrRAnEY algpt %?Pgé?f with other
m@lietikh @oﬁéé&iél@fbo@ﬁs&ﬁoﬁio m&&zl{'&%ﬁ Bé ﬁb%@emgin%ﬁlg ﬁnﬁr&h%ﬂ%ial moieties to

resuspended in ris an | )
fupcHpnpleroup ap the sl ghalns of gpino éﬂ@fs PEPEERE 8‘? P?Pé‘gadl?so pr aggpe N-or C-
teffhifus. at 6000 X g. The pell et can be resuspended in

st andar osphate ffe ed saline solutio PBS
free’g‘éﬁf‘ﬁg R I e e Fﬁﬁgﬁ?edﬁa‘b?eocpéﬁ“ﬁat?fg}ﬁ fipotter group,

mf:luaﬁlg,eum W lilnitb & a rktyolﬁtrea @tﬂuelreaiehﬂg)el e en9 5L 8L R datalyzes a
e Iet |q%§ denat uri.n - PAGE %anbrook et.a
C Or: ronﬁg}c r%aﬁﬁo ,éx Sél %tﬂg@da § énajpxwpxi adarrfea (e.g., biotin or
a\hiclllﬁ)u alhb erifeﬁtibﬁ a@croﬁilﬁgl)lﬂpronlés&lﬁn@ﬁiﬁ%&?ﬁn@fﬁﬁh@@ﬁ%pﬁbﬁﬁy molecule
ect.roel ut -runni n uffer | ac
Wi ettt et red B O s SR £k Sp By oga s aroup
C(ﬁl@llitﬁi’tgl of al&ﬁhcﬂzﬂﬁt, @ iflagredcent ¢4v8l, bleerﬁylﬂhb fai s@lhtrbits] aWQlidl hetrfeShd a carrier.

stitjarpl S il an 1 Gotrb Bl o e Baht MpfloBef iy

cdnhsmpmm iTte u&fof stich @abe13 ¥ewadll 1adwn Toddiod 8SH inahe dre@mltis dcribed in,

o 25 Bl DR kg 205D D SR DGR e i e

uskfid #8lubie &uate roohrfitddaopaicattive eéabal Fldogsackatllaleyls and chemiluminescent

fTe e Lo gnesavat s Sl relie e ipedy U S Sy s
38158891 3, 250 ,13263,9390856] and Ba6345. The df derpeptibpdies ofttleepresent invention

rotein band correspondi e expected nol ecul ar
PO P s BB B SR st 1 e by ar no- aci d
sequence anal ysis using an autonmated sequencer
(Appl i ed Biosystens Mddel 473A, Foster Cty, CA).
Al ternati vel y, Mdéthodsiofiblaking\Peptidesiaad Peptibodized by
perform ng HPLC and/ or mass spectonetry of the
peptides. Alternatively, a DNA sequence encodi ng the
pepti de can be cloned into a plasmd 25 containing a
desired pronoter and, optionglly, a |eader sequence
(Better et al., Science 240:1041- 43 (1988)). The
sequence of this construct can be confirmed by
aut omat ed sequencing. The plasm d can then be
transforned |nto E coI| straln NC1061 u3|ng standard

o o o ~N NA PN " T T
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the | eader sequence can effect secretion of the

pepti de and be cl eaved during secretion. Mammali an
whomt/05398% ens for the expression of reconbi nanPCT/US2003/040781

pepti des and pepti bodies are well known to those of

skill in the art. Host cell strains can be chosen for

a particular ability to process the expressed protein

or pHbeppeadasef thaipresgn iverttion nsl tatdensatebabirfe a0aitE @Ryt dT@&chniques

will. he usef ul i rovi di rotein.activity. Sugh

EATI S T NI

il denortiande tidh c@FenfiBnd G AAiGmS 98 &iRCTIDARAIABLDYER bare commercially
l.atio

tyl ati b | | ati_on,
= HIBLB IS B8 1SR i AP RaREt Motk Rl (S8 forgrpplp.Sgvart and
Yoot (sipeb)t Sars ercdi., A4 m@HR),: St [105:64DOH 98 BB err MBRBS cicnbs 32kt 1-347

Lke_have Ci.fi el | ul.ar nmachi ner. nd .
Ao BRRL B ER o 1E Euad) GRS et R reds drcadopig Bypss. New
Yark i-284;iBagm@ ﬁal.gaw ey Biam;em]{ 31):"ﬁ)3$7;39 6198?;1 @ndé[@.si';%n_t No.
i cation and .processi of the introduced, foreign

53?%%%%ﬁ?ﬁngPmP§d§PBPZW5ﬂ$%m?hat transforned cells be

usedsSélar pﬁb&ﬁlgf)ﬁchrsmthd’sisgﬁbﬂ%bﬁeﬁsﬂ gmbﬁlﬂﬁhtﬂren@ﬂiﬁ)ﬁlylbﬁﬁz@ﬁb) containing

ch ¢ are.transfar with vectors that
o TRt ot Thite ittt B featiol St Bredpubugprbony -
Bf@m bﬁ%ﬂhdgéhyhﬁﬁh)&b;ty&;arﬁohﬁ;}Rhgb@ﬁprgtaﬂiog ag ablhaoauﬁdo £rougl Bvh
r,l-2.days in an enri.c ) i a. befqgre they are )

e Rog AR ElYe TP lE SEPIESS VG, ® SHHIE “DIp AC Added Ak pacytep gtarting
frdesheglretimines af thopeptidy (Sed, Cohgrd ef &G QULTBroOImbaiol, Wildh @dterscience,

ccessfully express.the introduced sequences.
1S BET 9, On Bl B prCe s e G S DR ePPE fua be dspraseted o
reoiont ihe e BaX s FYED@ gminb a&id &lockdhg gtbepsta@d biBdvgdi&6m the polymer by
appropriate to the cell line.e yved. A nunber of
«BRRLERIL RS gt B e BT R arispRdTaBpd2s to bout 1
hdunadt OPE)v Afleeenporbticrns tlenreagehtd, te pepiiasrire Bt fOin@hdpolymer with

1'%0%.031% %{:llflng@gtao%tl{g%% 1%%}.\%?%@8(? %3}1&%!]%8%131% Ilill(z:lit%r’ia].b lf’his %zll‘nenormally be

phified vgmichiteebniqueans Fré fiphdspéiosephaisy Gt Isarmk Svaseicd as a solvent.

Lﬁo%%ﬁi{zeﬂ%g I:.I()? %(%)?(ﬁ)?‘ig%g{al tgo’(r)lg ¥étb%§o@1fsr{fl€\rg} _elelgﬁ-ggl’gr’noéegegug péptides or
peptitlé demiwitiog Ivibich caf then 5d @aetetan bl euch SaddadtetHggubasiagino acid
Rl S ERaP e ol il SDRPOPATTEuf SPRAENGDy o
alsypoEhpeatos@ppohdar rodonpulubilitg,and qiamtitaed bg thi2relk fhase Hignan
dgnh%%%lycoside (418 and confers resistance to
éﬁiorSUIfuron; and hygro which confers resistance to
hy gr Bimge ilisplay’eddiniquonah bs plréaillalyleffegiva @sidédiffingmay p&pides of the

Ul i.ncl ude trpB, jch all.ows.cells to utiliz
prl!ésaégé 1#\éenlh%n ab%l dge%cg‘i)% aﬁ;’t"?%%@ﬁ’ X rp’ha%er 1kﬁz|1rg 5’ prweﬁeg gus‘;ﬂgl ecgmg)? 13, fd, or
lagblld phage), digpldyingendaitsfromélto abouiflaeenadcid dsidtes.dTednserts may
ive i sual indication fgr o .
I N ——
todet desicedaniiges afeSelgttad andahis pmses mpehtdd tbrosghxetdraicgcles@Tselection

lychkfer nd.its s rate. .luciferin. .. .
oo HEbPELERE 48N bkt VK PO FIciatE  Rfisfho omiy the soquences
ofshmexprasd geptidere The ndnimgl lagabsios bt the agjuédve thpelihdsde the desired
I bodi. es. this inventio may .need 1.0
iRl G SRR 1t layt Thop bGP o NP b Rorary
comtaming insegs eonthimngpart ardB of the knargesl lingampertah ehis bt @mebe additional
i.0l ogi ive. Refalding can be N .
el BB bt B S R KOS KGRt may jeenifyprprices of
the mverien svith stilSgreterbandmgdfinitydbrudgstafin thae xgens lakeady identified herein.
exposi ng the solubilized polypeptide agent to a pH
usual 'y above 7 in the presence of a.chaotropic agent.
The sel ection of 30 chaotropsis simlar to the
choi ces used for inclusion body sol ubilization,
however a chaotrope is typically used at a | ower
concentration. Exenplary chaotropic agents are
guani dine and urea. In nost cases, the

I Y 1 N T 1 o o e o
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2- mer capt oet hanol (bME)/ dithio-bME. I n many instances,
W@2@9/058988/ent may be used to increase the ef fPCT/E8193/040781

of the refolding. Commonly used cosol vents include

gl ycerol, polyethylene glycol of various nol ecul ar

wei ghts, and arginine. It nmay be desirable to purify

t he pepidedes iendanpeph wWhaitespepfidet he pfvpasd: Atnutlsk aaﬁ hrMbcule

5 Protein purification technj ues a k
engpsiseogh Sk Prmiics Sk Sonetied pina S Bmroravnt DAt cpures. The
nidleo@t@edqi®@lof sich mol‘erchﬂéecafnfbaﬁiahfpﬂlaﬁeﬂ @appfoptidte without changing the
rotelnaceowg and ac ous fra ﬁ%lon ) i

Vi ng
anuaRaGid tedEPfh %%1;8? 48 adh TIFBEY O RoMCE s code as well as
toﬁﬁ&h@tlf&%od&rhﬁ‘ef@@ﬁﬁellﬁi@arﬁéulzﬂ%bw@amI de of int er est can

be further purifie u5|n chromat o r%% i ¢ and

el ecthegpiet dtruiopg HHF‘H gnyelpicacd mojerules gompprising polynucleotide

se@@i@és@h&)dﬁg ﬁﬁefpeﬁtaieb (3] ;(eFﬁboﬂiéE bf tte tes&nd irfvention. These nucleic acid
gen ytical nethods particul arl

.10 .
mglm e Orm@ﬁaP%Fté FOBHniBE Py PG PSS %&?&XIB%BWE@@CS and
e@fibddlﬂﬁ oPihe SR Ent intaEIBA, a0 el hEpep -4 i;)&ﬂllb&ﬁ/ variants and derivatives.

chr mat o raphy | usi on, chronma r
P@'@e Sifficdng] pileg Pré@f%iﬁﬁ ride #éagnn?g Seuct 1 ¢
f oc U§¢c6@1bméht mavA teauh@é& Mscﬁ;ﬁrfmad zeamvdminhm&h&i folB plrepztrmig M@l length

pept | des | ast rote | qui d nato

Pe@ﬁ}g‘ﬁ‘%ﬁ'ﬁ@t $°H PS%‘bié @t“glrgfﬁg?‘?ﬁeo é’§‘?§ﬁ‘tt r?VﬁE‘é%‘t prdtpements
thEr6K: €A PollyMRleptidel chtdiadgl thepepabtdly | loﬂﬁw&t @bl @ inskBred into an

enbodi nents, .the subs antlal ficatjon, of a -
CXBEST P HEa™ 8’11“%@?)‘1 lnncﬁ‘ém F seried § t%% E?FE i orpipdusHon gfhe binding
agefk 6T th@pkeseht 1ﬁ@lanpa$tprmﬁajloﬁ> bf gxepblafSepiddids 61}ihé‘lﬁrgiﬁhﬂnvention are

[ t efer to a conposition, isolatable
d??ﬁﬁ&ﬁﬁ%@ @3&ﬁ@ﬁbnts wherein the peptibody or

peptide.is purified to ative .

PP U i e et Sy ety SRR v e Erit g beptides and
pepERidid ofle Irhafttbﬁ OTkesabys@nts efchids biitrenot pﬁm&d ﬂamdyroagamsms such

i de t is. free fromthe environ [

oAy Bt R4 DIy P sontid TR Begréssion
v i £ YeaktQradsfp@at mdtd yodst @@patsm&ocbytoesanmscdm s@ﬁemhlafecdaasmh virus

been subjected to fr i onat i e.var
BB OO & P LS TE ED CRPRCrpPEAEY W Brus Reesiop veetors
(efgﬁfcﬂiliﬂl%wbﬁ 1S0seiX Piress Skl Vh 'tdbh@g inib@zhc aais] TMVY or tWhefoemddhvéth bacterial

term bst ant i.al | fi e
xR B b 1o BRG] S vt Qe ered st el
hrceGnE eslt ittaﬁmsm (A(\i‘('t(cﬁ 207184 pept fdregyresion oppptibatitesfa0dedribed

be oovhg}t gﬁg I]/g t%% %6 El{oser%f)lﬁ éecgﬁlgjnari 6)6(8?13 %}@éﬁcﬁons include
b bﬁlnbt laﬂl%d taWBRO c@ﬂbo/d-lehbmﬂt Oliasedianner evaef (AH®) cell lines, COS cells

i ERy P o Erlhe BPRE or e VR PO P risopahd pRsets

or p’Elnattex’ﬂd(éypreSMoh vediar” kafersuro dpjashﬁld) $ahagef v181k ot 'Izectol’l, fblhaapressmg a
esent ,di scl

p xg)eptlc{é ){g) z}peolyna lfxgede s?ﬂuelbcet ﬁg e)&geésg OP vectoglc?]ra?ol;@)rlse a gansénptlonal

urAicdompiisiyg mas&mbawl(l/)el genatctelement @ eleasse BBAMpR xbglﬂatory role in gene

oo e i sl ne o BEPAE FEG At B LB LB by e
bihdigg guent whichag tr@spﬁ;@tl nrﬂi@mﬁN Apang ttiatdadad ifhtogedt¢inrand $3)tappropr1ate
tr%lgclzr{%glcrmg‘ltnﬁa&(?ngan? Irt]eg ago ag taue\{l&?sy Sg—t\cyurgifun%t%lg%n{iedtqnf yse th yeast or
ety btdotx pressiveh swemsrmsfexablyamdhabe ldalie selpgneenatdihg extracellular

purification, herein assessed by a "-fold purification

nunber." The actual units used to represent the

anmount of binding activity will, of course, be

dependent upon the particul agzassay technique chosen

to follow the purification and whether or not the

pepti body or peptide exhibits a 35 detectable binding

activity. 37 WD 2004/058988 PCT/ US2003/ 040781 Vari ous

technlques sui tabl e for use |n purlflcatlon will be
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(i mmunopreci pitation) and the |ike or by heat
denaturation, followed by centrifugation;

W@ booatsaosgyr aphy st eps such as affinity chromat POF/ESIVY3/040781
(e.g., Protein-A- Sepharose), ion exchange, 5 gel
filtration, reverse phase, hydroxylapatite and
affinity chromat ography; isoelectric focusing; gel

s@lraioh bbipdusined bﬁ)lelrahi}ch lwstrdalln Alitrandelyf whdi€ Rc@titingit ptein is

tec ener al known | he art, it . is_ .
chEFrRL B RR ARt & SRR Sgabaci Ry Ry hendla trptibal methiony
regidue.f Tieistebidme 184ye Snayapt H’aeubsh@mgﬁgdcleaﬂéd frorh e eR@edsad Rcombinant

nd still result in a suitable

P%)i?e’ﬁ%@%%(}ebatefﬂlgf%tpé%%r% Un of a substantially

pur i Foecalplaghagepadeahd peblbddis meryibs retOmbi@aRIy @kpressed in yeast using

equire at _the binding age f the prese
o RN~ S Setsa o aoe. Tt e Feohoee e (igosen. Sa
Dsd:gat @A), falld@id thel thanficeei’s @ixphaiord Thhvadystb@ Ko relies on the pre-pro-

%%atq%{t]lh alt%r&ft Eé{:geé{o{\ %h&a&:m?%b?ﬁgﬁﬁ%ﬁtsqgg§ 81‘?%% ?the alcohol oxidase
(@OKH);prmﬁ?tplorpoﬂ?Mudbﬁn bﬁﬁﬁﬁl‘gﬁﬂl I $l_i%crbﬂ¢d péijnﬂ@ts fpﬁl\i\ﬁfd from the yeast

urd ficatian e i n on utiljzin )
sfive ke ey e PB ot e EhE SO patt Parcfeeafﬂns ihmmalian cel

s@ehmtmts For exanpl e, |t |s appreC| at ed that a

cati exch n hr o a

o1 PO RAS AR R R AR S re B e e imp the
bg:lumtrﬁrexpfessﬁcml ﬁbtoMﬂlBQE@ﬂlaMngdﬁa‘thtﬂiagosm Tm@%toﬂb@ be used

ut i i

Lessu oqQr apn tem . .
AP R T —
sEuprbttinefese In&marm;/tohm&acealdv(ﬁﬁlﬁmelﬁioﬂem e fﬁcorﬁlﬁiﬁﬁl‘v prioyein @h be

peptide. o tlb or i.n nma nin ing .
purpfeeld \?In cong ntl‘fltﬁd PI'BI@ 1}51 ead}ePa&Sld{)epl?ﬁr?se c@ %m?ewgt)
t he m‘ltgmaiwdynthebemd@amepﬁiﬁ)dp fap bt ypeRted dearciasecvayitym. Insect

BRI TR IE s e SR hon i Raih By U ud Sotem,
AQographa/Blifodi?& r(u&l@al@))l)yhedrcbsmmﬂuls (AdNP\BLar e d@&i as a vector to express
eI ect esi s

reci at der. di er | r
BB S5 h SPodoRh RSBl Sl i iSOGt B e st sqcing
selqnerpacdnl lmlcloyleqmmol afnoee;ksdmmideg‘igl @gientirus, 8M¢H R Sl polyhedrin gene, and

d Act i ostati i ndi. .
N A TN R
the Ipelyhndes eerte inaetierdnil pmductehegonﬂ;nmntt\emt hdklﬁg)cfoat Itrbteinrcoat The
re%grlnllnl{lgl};{ v1|;']useasg Iapl %e {{%8 tc' %ectrh %leerg? ce § gra ch8?lus1aaﬁfvlar% n which the
pdpaéet B enmgss@h(smb dt daloJ Meblelﬁ:rb‘ $e(19838; Balgelhartl vt 0f PrdeNar Acad Sci

) Lohjohit or block nyostatin activity. Several
ﬁ% g%s&g%lé&fb?ﬂ) characterizing the peptides and
pept Inbmdlﬂlesexmﬁplt: hiee PNAseEn@@néadingnliel peptidercen besnylifieédy PCR
aﬂd&&cﬁgg rggér% nap el/e%}\g{r fi glegan%) L’I géEﬁO{]?S)& &garmamgf) The pGEX vector is
dﬁmgogi 'famr@u¢eesfpﬁompmie1n®etnbr1$1ngﬂgut@ﬁﬁﬁé. -trapsirh @ GSY), encoded by the
rase
Vel R0 E5LRSh MobdlaBy L A FLARS: inbSBR I e ViR bropipmeits The
prifrenfor 8CR cpep dechodeé® indude fasaxal;apid abypmblmatemmab@elsn@ Where the
fu§1gﬁ ln%ﬁa n}p fs ﬁ%lélg ?(fd%m {a :é%gr%?s?]ocnm %Pqtlbrgn\%g’é a({t Id?séraﬁn TR an a?tachrnent
tortb;qr,mtlptlder@ irfteyest. ftier rasenbamng ﬁmtnypno&ndedyethm heetbavedrfcbnathe GST

v m t he S&

odsh i Aot Tnd SREBRIBH R, RS LR P i Bl
tr@SfomdzmtozEl 088Y88 BhEIeSB003sh4,0A3blla PA) tndiadiyidtal transformants

achi eve 50% i nhibition of myostatin activity as

nmeasured by luciferase activity) was then determ ned.

A second assay described belsg is a Bl Acore(r) assay

to determne the kinetic paraneters ka (association

rate constant), kd (dissociation rate constant), and

KD (di ssociation equilibriumconstant) for the

nyostatln blndlng agents. Lomer dISSOCIatlon

T T = / v o
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bi ndi ng of nyostatin to its receptor); selectivity
assays, which determne if the binding agents of the
w@r@3ms9ss nventi on bi nd sel ectively to myost at PCT/a82H03/040781
not to other TGB fam |y nenbers; and 10 Ki nEx ATM
assays or sol ution-based equilibrium assays, which
al so determ ne KD and are considered to be nore
iselates hid gtewil NP1ssmdie DNA f(tcbmsﬂazﬁmlabtranﬁbmm&msejpnﬁb@ and partially

g ;
Seﬂg%g? 1%3%}%%"5‘8 n&fe[qﬂenf:ﬁéo f%ﬁng}e H’??Sncﬁ gtr[hF 8‘69&}'§C9§P8flﬁf binding
ageht dnb@hngaeﬁleicdte:.d ifseit én tleplopatoriadtaont hat t he pept i body

is sj flcan e effective at .inhibi.tin ) .
1 oo o6 Bletn iR fiaf bt RG0cET bR RA IR Fbn body in the bacteria,
caad@iptutifidd, as &1folwe] Host cvllb amedlepe@bjz Eﬁndifegatlgﬁ;mmdlnyo 1481 NacCl, 10

Pt 5e AN LD A Sshes BB PSS RS . b Lofip ) for

1 BmitutEd e ro6th teﬁmefmira r'Phedfshierhid be dlal“eldﬂﬁdorﬂeiﬁbh km@l béﬂ&ieﬂlﬁﬁan be

bI e Addi ti onal | '
pieE Sy hebeelgiotn Hrd s LB E o i b B Dpaiog et can
bé/\ﬁafspendéd/\ilﬂ 5p@m Tele,$Pag, andal(t ERITEDT A, Nayera @%ﬂsovorgayce@ﬁ @nd

o< e gy i 2 0Tk By Pt meBEbke S eomateit da i afnac

biffastiphias sbﬁhﬁﬁ/\(PB_Slﬂﬁ'ee’:’tﬁ‘Mg/Hﬂdn& Saof. THeduddnbioig carﬁ%ﬁitlser purified

oy faiienf atarnd el n el HETEOAGE Rk Pl e

gebichrhbersesipe &t 0.4 M KOl talvishality the@r@dih, whichicaedd @disadnd®@lectroeluted in

g :1% de lnssg bu%n dl ne rsgfss t}_ﬂ% 953 Cszclmap%ot%tp p]sceﬁr}ﬁ cgslge,&lglg I]i)?gel:r%‘ﬁ?lé a soluble

ﬂaswﬁsttahﬂlsbﬂmﬁeld ninealeOs T Padficatien Modse@hariavient i on bi nd
at d bl k hi bit tati i I i
e MRS BB e eiSiiea t Adedioh | GRA B P Pripdiae of

thewiveatita. abeldigésdagendton (20-40r gl fision grotdig 26430 ufiits Hfnan thrombin

9 Lt igian UGB S b B Ty TRy dnd taded on

a agatitisg SDSPAGTERI et actidnatealivare®Epepoductsh@hp pdsemnbe s3fked in 0.4 M

SR I s T N A R -

maldonl#r vedight bindle peptiéd aa bt cotdindesBgeniod adikh&bqﬂslhceﬂﬁfa@sm usmg an

i ndi ent S [ el at
i B RemiBe Bl S Wl 12 Fat 8@ ulepieti e
idefitityreemdee onfraid hgperfosming HPLCaad/nehah epectomdirg of tHe peptides.

such rs,,and hone .
GegoALratg: tPSATeenEdr Srudh PR pEinedg8 gpgesmic
cR N OHEIBE ﬁﬁﬁétbﬁ&lﬂQﬁtlﬁxﬁﬂl?&ﬂeadéﬁseqmmﬂemertehd Exientp240:1041-
exe
PABIE e AR bR R Ph S Bl R BRRIS peencing. Toe
plhshmd Gihhhmuuertmnsfommd o Eed'olz sﬁhln MCI96V hangg svmitlard iptogedures employing

81 1ncu Jtl%{sﬂegcr : tbs?nackgre men et ql%tglg% glb%on?letbal gs%rgya) The
trMsﬁmhﬁi lvaa&ha o bdlgsmnde Lﬁ madmnud@pldmsxttecb\pith @sbegi¢iln, asd
pr&ylgc?lrgrg cg)ﬁthg e%lflessiie%i Iprotel{l an bré(r?rlug)cglgéd]] ba/ rg?cax(/)tg EneaS ssu?]tgb%e me 1u1%’I1.I ﬁrpresent,
th%aéerisecglemsamdtoezfﬁeyt m:smﬂ athe pndytaierampbg/qlealiedodmng‘s@muibmr

Sg:: lﬁflga %%lia no%t slyex 1 }o|r g% 1Z el ergsrsﬁ)g P recom 1tnar§i P?P%%dﬁsr %18 é)ﬁptibodies are
weil$ Bnowin tay ﬂtobd[)ﬂ)‘fdklﬁsn thn ant Host nﬂpsrtxams dart Hwhob;as t"ommhmtmular ability to

I%ces e%%?es(se%{ opgrétglﬁ S5 r)éﬁlgc% 3 éallnngq%gttr%l?léltl%ztaof Qﬂ‘g’l‘faio{%%g ﬁl)llf De useful
InTﬂn@@ngpn'otemcﬁcéﬁtyofSuthocpﬁ@semof te\pent¢in dwelude boemas sot lliedird to,
nmuscl e nass as a percentage of 10 body wei ght and
decreases fat nass as percentage of body wei ght when
adm nistered to an aged nudx3pouse nodel. Additiona
muscl e wasting disorders arise fromchronic di sease
such as amyotrophic |ateral sclerosis, congestive
obstructive pul nonary di sease, cancer, AIDS, rena
failure, and
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rheumatoid arthritis. For exanple, cachexia or nuscle

wasting and | oss of body wei ght was 15 induced in
wa@tdwgossossude m ce by a system cal ly adm ni st eP€riUS2003/040781

myostatin (Zinmers et al., supra). |n another

exanpl e, serum and intramnmuscul ar concentrations of

myost ati n-i mmunoreactive protein was found to be

atdidtRaS@fbok atfmﬂglﬁ‘dbbylhicﬁll Inﬁsp%@ﬁublelhgtdeﬂoﬂnﬁa%ﬁamn Different

wastin |nverseh%3 related to fat- ree

hpeals ARcE2S ERIAbPLE SO, 293 RS, 1 shedike havecrpesitionsglar machinery

aﬁdlaﬁr?a&t):nsuc A@ehahisﬂla adr sﬁ&%htttfaﬁﬂﬁtdhﬁ&kdﬂnhﬂlééQndl PanBe2HbsBn to ensure
wast i ng arise frominactivity due to disability

the ferech 610%1@09&% frdyaRessYng of the Wf@é?eéhfgrqlgn PBrelonged

bedr @54 preféRible@has trhidkRmed ¢lIDBSSsed fopIddd terfRGAL 1et11 151‘6t¥1n
bone, fracture or trauma, and muscul ar atrop ﬁ

PrAdeqtistr Qusersycheslls #18 Hﬁ‘ﬁfﬂrmf%%lt}éeCFOFﬁ t@ﬁtc?mallié?le“@@a‘ﬁﬁk%s as well

aPihd 88Red VAP RkAdn dAsdeMITHRQERAGH by ﬁlo@fe@t&grﬂw\t‘@fsl 4 @iﬂr@ ﬂm ath:nnched
i ncrease after prolon ed bedrest (Zachw eja et

meglig ppiorephry sreoiwitcddy sefectiyguedia. The sglgeable markergs %Pl&nﬁh‘to allow

ghoheh AATEdoOSy et celldfnit su@déﬂ@lﬁ@@xﬁ@sthéTht@cﬁd&Gédas\éq&eﬁces Resistant
envi ronnent duri ng space shuttle flight expressed an

clupes efpiably trysigmrsd r‘?Fﬂsd’Pn hy/erstifgtated “é‘B&ﬁﬁF%ﬂﬂWettFFhflﬁéeS appropriate
uﬁﬂ@&mﬁﬁe&&lbﬁﬁs whi ch were not exposed (Lalani et a

J. Endocrin 167 (3):417-28 (2000)). In addjtion,

age- PeIPBPEPTFieqtion Systoms qan b usedfoeroyqr dhercglls that hamen
tra@oried R RAomiblesi b@felrﬁﬁrb&lﬁﬁb(n SBPEPCtibOsyBBmE BeRANE But 8 not
hWVSitatln For. exanpl e,” t he average serum

g5 Yy thymidirrofBase thyhecantBing euanieiphesphorihosy lifgnsfrasgand adenine

phd%plﬂﬁf@b@&raﬁiferﬁ@lg@ﬂes( ih V- Spit! orQlpsl) Gellmr&gédﬁvég edlsb, ?aﬁtl-z&tabohte
and 30 elderly (/6-92 yr old) nen and wone

e ohes idlebariet e fiener At s epfgerersares © mthotroste;

gﬁt&ﬂildhrt@ﬁlfers\ﬁéslskhn&gl@ nh}ﬁoﬁﬂéﬁéiﬁ a@tﬂ%é@ivh(cﬁ%bﬂ%ﬁ Qé"sﬁ(sltané‘é to@he
6(5):343-8 (2002)). It has_al so been

Nutr A |n
BB THAC ﬁ%ﬂ:}g’tcatten f@*é*ﬁ‘é‘c%i% BEurPH apd Beere Whickgedes resistance

toByREReR 3 daifendl %éc%&%@n@dha@ﬁﬁ?ﬁ@@sbﬁﬂ 1n61|ul:lé1tr}ﬁ§ vatlich.allows cells to
Bloche n BloegﬁupRes Col ni_nun, 291( 701-6_. (2002

)y
uiilg Gl Pt oS HaPIOED AP & bich Sy g Blisaednahpplace o
hidedine agarert bt Waﬁh&@z{hoﬂf& ideaifidafor S8 b@Mnts 1nclude

Egen§¥ar% Fe éﬂf 35 | rove the | ean nuscl e nmas

alet O ns, B-giug I‘PIH Qg a§1:l1 merg%q aaqvlts su&ﬁr%umfenn
2004/ 058988 PCT/U82003/040781 In addition, myostatin

has now been f to be expressed at_lom1|eve|s in

heart nuscle a H“gﬁ*}ﬂ"é‘%figﬁ‘?ﬁtl ng of BUing Asents ¢ or

car di nma%e @Yse§ Sheaidedg dgBiftaguch ad tﬁbpdr’]pﬂﬁbs?hd/aﬂ peptibbdieg bt this invention
Therefore [

Ph 8 ucl._ng..
mﬁ%@?ﬂ&t P %tfgleat‘ 59“?‘ ﬁmfiﬁ%cf lﬂ@aarﬁfgﬂth%név Wﬂt@ﬁﬁ& &%lﬁdeghnkages
gérREeek YrderQb b@ﬁaroglfcfllmh&. HefRding dfhfn&)g @&comgh%@ 8didd d Mumber of

S to.n | C | soraers

al so a r ce ab
PORAUETS IBVDE %f%]em ety gg&b@?tg&fﬁ g Fu,f}g Py Freelpeiesing the solubilized
p&y@@&d@em i plt{ usu,allil YRt glyite pledncedTd cﬁhﬂ@pfb Ygenk:OThe selection of

ostati.n _has b
e B B S P RS He G B ot i
typiéally @kd @la.lovedt [abra:)sntrdtibn hB:enpeeyctderapisdgeat € ghahidieeand urea. In

Exanpl es t decr easi, osf at i activity by, .
R SRR OBIED P D10 PG EGISHE S Y Itohdized
fondnlih a %6158 ﬁiﬁezo Qdﬁerafeafjpaﬂﬁulmﬁﬁdx@gﬂe?uﬂ &Ihﬁdh all?wﬁﬁr disulfide shuffling

cl udin ed.a nodel s. Therefore

t°a°<§8‘ir}3%t§'i“i-t‘lg§“?aélf’n 8%??‘6%&’16 tbflg%‘? BYPELEHR L USFY 15G0% goliples include
cysteliielzly$tatise, Qfutdtlionepdithe®RGSHNGAE tH6Yidsl dithidtiRikd DI T/dithiane DTT,

di abet es, obesity, and hyperglycem c conditions in

animals. In addition, increasing nmuscle nmass by

reduci ng nyostatin | evel s maggi nprove bone strength

and reduce osteoporosis and ot her degenerative bone

di seases. It has been found, for 15 exanple, that

nmyost ati n-deficient mce showed increased ninera

content and denS|ty of the nouse hunerus and |ncreased

. o o, o - .
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71(1):63-8 (2002)). The present invention also

provi des net hods and reagents for increasing nuscle
wor@s/058988 20 f ood ani mal s by admi ni stering an PET/E6100¥€40781

dosage of the nyostatin binding agent to the ani nal

Since the mature C-termnal nyostatin pol ypeptide is

identical in all species tested, nyostatin binding

aﬂcgente&apwahaﬂot(elvmymﬂﬁwm dn bﬁn}eﬁlﬁt@&:&é H@o-@&l{lent may be used to

i ncre s and reduci ng t in
e P o e BaP T RE, ComEon b R teToni et Hvgerc
poliyetaedt, ghicdr df@ysous mcmag@elgﬁga erll&Jargadine g age n:rtS) of the

pr es nt 1 .nvent use alone_or in co | natl on

Wi t bl -‘/d’ceﬁ‘ésr“a{’lﬁ e %&@F eiigeAnd periibediesi dhe RrgreRt invention.
Ptchi&ﬁ plﬂﬁld:hmcﬁl t@fhﬁ@ﬁés&rem‘/elﬂ&@ﬁvﬁ aSBoRQF 4l indthe &t. dhese techniques

ects. bi ndi n nts of the present invention
IIB’8 (S0 gn 61}5 cmglieéragtgglg e(glkﬂf glemtelmqg% ép4d pp-proteinaceous fractions.

Hoiap! lsd’lbaﬁateﬂ fhe peptide ARPE Pep@ody GomMePMBteld Ghd RHaP&Yolypeptide of
ropertles i ncl ude

value qﬁ 1&3‘% agse

ey & J““ Rt Psing heommaessaphicng BIF‘FWOPPOfetFCéa@e@é}eS to achieve

pﬁiﬁ@roa dahplas purlff&@ﬂicﬁﬂ&%n'ﬁ@itfon kd BPmogbRAVC AhalyBd &lethbds particularly
g edu ced ICI% Thus the bi nding agents

g, BEF%%}?P (e i, Feptigks e e DfesFnt Sy aiteriexchange

clﬁrbmabgﬁﬁpﬁy é)@@blﬁﬁShroﬂnﬁtog}dﬂiyﬁ SbcrllR@dPsD BB tEdpRSe®d; isoclectric
of . the conpounds of

drophi lj.cit d h ity
TRy AT 4T LR BEPEE B e s RSHCA g
cmhmmbgﬂkakbvmﬁﬂn£both in V|tro and especially in
Vi vo i ficall npounds _ of the invention

es )
have CS auéﬁ)sﬁ?%sp R Péesa%td?vé’guoncfpn‘ée&} e Pyt fregtiqmnangqp getiglar
embliidend) tie spetafiidl puassn bf Opepabsdy bi ppuad braki %hsl*eﬁtt ihWntion. The
111 in

al sg ., havi a degree of so
P PGy RO PE e ot o G e Bied o B A GpoRaaT
isniatable doen dtleer cafponernis Mbﬂeitﬁhépdpﬂbcﬂgl oRfdpti@dlis paifedd 18 8nyHegree

B
B SRSt Raen A °§é4a°cg P%%I%PWéhﬁF@E‘fé‘rlﬂo refers to

peptmei'ytdr @éptlaé thatlis @bdtfrorh €He chviedhtrieftOn &hich l&ttiha@chﬁtureﬂ’lﬁl oddly.
anlng pclud %g ﬁ ns, mhe adm ni stered i.n
ef f ecPITAYY é’gﬂg referdo e Pepp OTCPGH‘QJBQ,Y FqrRRgsition ghat has been
subfkdiet] kcoffactibdadionp Séradve valibul @thegeoafpeing, &d wiieh d@h@ﬁﬁﬂiﬁn
and quantitating

T TIa e
uwde ghis déxgation withiferdeh peptidd oy@baidy tengieitien al whith@e peptlbody or

ents of t esent ji.nvention are useful
Ut P BB EecPtpobith b e R CRHIGh P28 CH WOt vt 3 Aaabout
6@)%,raibalt)70%f ab@stSBAYS abdht Y0% aboit O5 %D GRrettd $lﬁ:r pr&t@iﬂs 1nftl‘iHcomp051t10n

Aot 1 5801 B4R dat geafising 7 e REaer Eoase 6L Pl nigivody

witrekmoyi. ﬁﬁ&)se offdkéll itieckirig ligy @i the Faeyend Qistlae). Gthedein@@REfor
nol e uIe 10 such a

nne
exaﬁlp%héelten nl;]n lﬁe spgaé%w (ilH% F%IBEXIO%? a&thve tlloé‘o%rl aéﬁs?lbg the amount
ofgreptitleer p@pmbcbcartvhmut ofriveioniey 08/2AGERdaly G4l N pieteire @ thethb@Tor

ARy P ol B9 R SR B s ot

fravtip, o craupatetien theebiiingutiviyy of tHeanititiktxfimt, @6dioRhusHRMaB $he degree

oS3R8 T A S BCA T
re@aisdnoﬂhe ath @b &if{dli@Re)iyity \ﬂ.ﬂi afhhbm’stg b@ﬂﬁpeﬁféﬁt @aﬁ tHe ettidilar assay

I T T WA

deteanabledindinfgractivitsbout 5 seconds to several hours,
preferably fromabout 5 mnutes to about 24 hour s.
However, the incubation tine will depend upon the
assay format, volune of solugjyon, concentrations, and
the like. Usually, the assays will be carried out at
anbi ent tenperature, although they can be conducted
over a range of 20 tenperatures. Non-conpetitive
bi ndi ng assqys:
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Bi ndi ng assays can be of the non-conpetitive type in

whi ch the anobunt of captured nyostatin is directly
woreasssEs For exanple, in one preferred "sandeTn%2003/040781

assay, the binding agent can be bound directly to a

solid substrate where it is immobilized. These

i mobi |1 zed 25 agents then bind to nyostatin present

I Nt Werié8 $chsignes sitabitier usempltifitatiosl wilysalitinbwh o thék8 B¢ skill in

bound wi th | abel i ent, such as a la

T R e P o e e P
(1ﬁﬁ@1hb}?écqﬂtf’aﬁ&ﬁ Yaﬁ@tﬂre likaddyihed deraa&amnb ﬁll&ﬁgmig@erﬁ@@@%wn,

SpeciTl C or t I N ae an adae 1 cn
Claralﬁetarfﬁ%hyeitea%f% tyrrglr {PETADOE - S TP BT ﬁepﬂh sehtipiEgrchange,

gél flltktiosl rbvabe pRsle, rmhleﬁylh;aueaﬁd sipiaty étr6iadtbtaphlyicbeleste Hocusing;
S st%‘%pt avi di n. (See, Har| ow and Lane, Anti bodi es,

A
geﬁ&lﬁaﬁf BiesS: R Crambinatiges qisuchand othen tephuigpgsy, &s figgepglly known in the
al,abie bateowhatmé drde? 88Jond Wi € the | Erigud pRifRAtH LHs PRy Bd dhalded, or

ref erence tive Bindjng Assays: Binding
thacesgia SR eoq?ﬁrrrfear@a Eepl rwuttgbieemeﬂmﬂef%%aﬁparafon ofa
sqby@&taappmﬁydmmgagmt he sanple is rreasur ed

i ndi rgctl ngasurl n he nt of st astin
di splATBH, M0 §FIeE) HEFee té@\l&?‘* 1P 16%1?5:’&“5 Fﬁlﬁseab’é‘ﬁ?nuﬁ%always be
pltohﬁedrmﬁdhahd)snp@ﬁea grg&l/ﬁiggésd;géﬁgma/ Ulgtzeggha?lgaos%ﬁnﬁmrﬁgmﬁed
etitiv
b RERRG: BrOGits il e R AR CRn SBBOBER ol PUiatipn gay be
adcaiaplished by wingdeledt puofidabien Sepapl @)niiblﬂﬂtlbrb er b}&&ﬂiﬁing difﬁrent forms of

t hen cont d with the_bi nd| ent e anount of
e it A e I B T AL A e
cdlﬁkﬁﬁél&&rh@&oﬁﬁlﬂ@%ifmﬁﬁ& htﬂliqzﬂlgtdﬁEHRI_Q] d})@ﬂ?tﬁllafvilpg’én&ﬁlly result in a greater
3&@ sent in the s ollo

G e e e A P EReuin B Dpagtaphy system
Mét]i’oﬂmmbﬁﬁlg aAovszldegred efrrylative M&mﬁt&hon ﬁh\y Hae adl@ntaéz % o8 Brecovery

ra).. In a her.preferre b|n ng .
o RRHds oy o mR NG BT 1Y £l Aerd: Gefeptipody.
substtigitnewn Tifaetha igratonaf a PyREE aspdlypepaléReh ¥y, sbifetimes

B E A Dert) et CRR O ooty oLy oo

CagR)116: SDNDER). IOWlll tﬁéréiﬁfelbahppt&hz}teﬂhatﬂiﬁw ldfffeﬂﬂg &lb&rophoresis

unt of rerraln C Xe ost.
c BT g ARG ol SR o PGS Bt U AFD g g eeent
edésiion problotimayeiafods to detect or quantify the
presence of nyostatin in a sanple. The technique
general |y conprises separating sanple proteins by gel
el ect rophor esi S OActifiy dﬁmostaﬁﬁBmlh@CA&eMS wei ght and

Supoare e finhidEoforthiied stols Stths Rgient i Rybey ar tsted or

their bbbty to bihd dgbitathtand edibiryor Black inkdseitin adihéty S AHYJhlﬁnbeS of a:b51ys or

bated \w t h t bi f
RO Ry ot GEFRTART 47 BE0E oy BT e ek Aot
adlielte cleweral abtugs eseb fordhaagrtagmptie pepydeb enddieptitiiey of thbgtedt

TN T T A N

mblke déengf aag@sthtin-reEpanginocdliline ASAY snydblastd)erahsfarehidivgth a luciferase

reﬁ%?er %ectc%g:g;t%l? 8}@%%%@&%5}’1%&%@%%5%6 8['51?1}135 mﬁ)o %ggrgélary peptibodies
arel nse;a:ﬁé»s pmhacxmamr%rar seidd olf peptinadyetilagehs auithuiostatd, and then exposing
RGP s TsdeShesdrgy APUh AR TGS o diration
clH(VH:is gerlemlx@lfroimothel m:;: of pepiito8y @ildtiond. Mhia 005 thd eshyerfidationtts,

extracts of cells or specific tissue extracts. For

exanpl e, serum |evels of nyostatin may be neasured in

an individual over tine to dggerm ne the onset of

muscl e 25 wasting associated with aging or inactivity,

as described, for exanple, in Yarasheski et al.

supra. Increased nyostatin |evels were shown to

correlate mnth ‘average decreased nuscle nass and fat-

o - - o

a

H

o o S o
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agents of the present invention may be useful for

nmonitoring increases or decreases in the levels of
wop@sosss with a given individual over tinme, POF/US2003/040781

exanpl e. The bi nding agents can be used in 30 such

assays with or without nodification. In a preferred

di agnostic assay, the binding agents will be | abel ed

pbylbad}t taadtiavg S0%.ighibition bfaﬁg@lstatﬁlf aclvityeRfidagired B/ 186 fekBe aeﬁwty) was

TR I S ML T
plirennﬁbrls k, (assogiatidni ratd k&stant) NG (dlnbcﬁﬁﬁ:ﬁ&atd: Eoheiaht),@Rd K§ (dissociation

ful for 0si s of man di sease. .43 WD L
4',-“6’5% @W@%@M *f@fg%% W@f Jissoriaimpapiibyiyn constants
(KIQ XPTEESEIA hRKY m’diwa&ti atgtdatepz[fﬁﬁlﬁ_/l df$hel4ﬁptﬁlg)d§3 Eclﬂ%yﬁgatﬂlﬂ eagidﬁlonal
eés | NCl uge

S I e o Bt b o s L
néwddiiangprenanssiading &l yosandtofils lﬂ&éﬁt&ﬁ) QR &6n -t NASE@o& bl prevent

rti nQSt|C at|0nS in
ot B TFeRtorh e O Y oI Selgpmin & s bsingragents of
tHe prasaie iverdion ﬂ)yﬁlsé)l&ltivyly\ﬁd) tnlosbfin bikbi@t @CotMér tHGEB family members; and
ectabl e npiety can be_a

R AR TRt e ai e Pty BREREto GPaie iy it are

c¢mﬂbréeﬂiﬁeynorasdﬂatlﬁlhabrhemﬁ:h@lﬁtaﬂces Fite s @dyP 8 desckibt@ in Example 3.

gitce le%grgl 1%5%%' t%t ?/ng%étl peptide FF)%gz{r%t S t?ng g(FSO gfl%ﬁehpe%tslbod;' form of the
p:qitlécm Thigden@a g erds thaothp @é{i’ﬂﬂiodyﬁkl ﬁ@nlﬂ&nﬁif th@fe%ﬁ@@civ@ at inhibiting

t i at I .
myAaEF UG R dre TP TnE BYiOLbeLTdy sy mEbsicaaeraly
e}dllbllhmpﬂﬁédahﬂs(s Inddey wlied aﬁrﬁpa(eBaMmrthdéﬁar@k pepudés(ln&/ﬁéﬂﬁb@”ﬂs: The

eutica

Coh AR RE A O o Sﬁﬁwgmmfﬁ?&y ra%t“fﬁ%@fwg?qs 5 965 VR Table VI

Ezaeglqﬂﬁ ’Sbeskduw; hAdxHuqﬂﬁDjz mbmheeﬁstaiee‘spmmm 2 dnbfalpeptibody, where
ent. | nant 1 oNn

h
two op rTBt(SJ]eS fn]e 8}%0%%%%%(1%18 1Bcr€ ?tgﬁé q lihg B?Htxyog’%%th in vitro and in

wnvophylactlcally effective annunt of a nmyostatin

bi ndj ent ne ant r derjvatjve

¢ hor LrA8 s ard G Hieait e EFtenRrict d i of the binding
ageha fimchud e bitabalid dcywa;z mawaa]hg 18an 1AGEI8 imasd iRl afinfal 6@, &vell as

nace C ifions._cqnprise . .

RS g TR b R BL o B Bl and inreasing
mpanki stehgth oranboaipiogelel y in adm xture with a

pharmaceutically acceptable agent. Typically, the

myostastin binding agents will be sufficiently

purified for 20 adses nf&bMytoistﬁﬁand&rg Agente| . The

phar ppceut cont ai fornu at i

nat ef | aql}éos'{‘aor Ll&%‘&?? enr? g0 f e%ef%‘f EilRits Blld t‘b’?%‘é?&'?’%} |a’i"fbb1°°k or
inhibit neyesiatinl segnahl’(ﬁw#:ﬂrh taggeted kallsi The predesicCiosdntiyn proliadsi vheyhods and

il RO R0l or 2950 oSHETAR i B b e i
ef_f_eﬁ:tl‘tehbsagc onpe i tnomrmyo@tatm bibtliag fgeniad the alﬁﬂlaTTHﬁ eiid aabes:t the present
il 50100 B et Pt D gt B i
cdmpsisingjdmisistering or «foridlesipsagabdf mx bdﬁﬂtbfbn(dﬁilg(h@er%to the animal. These
mﬁl’fc's ?g ?éel%tedscﬁl c%rgeirsel)ngl Ul%m grlréj: ggtl(ltgﬁgﬁ E[o ia%BBsr {é‘frgs of muscle wasting, as well
asbile(tedpphxod]am@;s stich gs dil®ktes awli rtlhiad eSord@h s badeeisgenatierdiseases such

I [ aC|ds) bul ki ng agents (such as nmannitol or
%Q?QQQH% , chelating agents (such as ethyl enedi am ne

tetraacetlc acid (EDTA)),; conpl exing agents (such as

caf fei ne, polyvinylpyrrolidone, beta-cyclodextrin or'

hydr oxypr opyl - bet a- cycl odextrin); fillers; 30

nonosacchari des; di sacchari dgs and ot her carbohydrates

(such as glucose, nmannose, or dextrins); proteins

(such as serum al bum n, gelatin or immnogl obulins);

coloring; flavoring and diluting agents; enulsifying

agents hydrophlllc polyners (such as

L e
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35 net hyl par aben, propyl paraben, chl orhexidine, sorbic

acid or hydrogen peroxide); solvents (such 44 WO
wQoe408H8988 PCT/ US2003/ 040781 as gl ycerin, pPOpyYSmng040781

gl ycol or polyethylene glycol); sugar al cohols (such

as mannitol or sorbitol); suspending agents;

surfactants or wetting agents (such as pluronics, PEG

s or biak sdwnes the ESamile B pelow At @slas pehtitagiepet tu§161é§aﬁ iBvetlon
sorbate 80, triton, tronetham ne, |ecithin,

gy BFTSRses et BRsstrapass idhebPH P/ BANSRAdRly Taigdntizo activity

&&Ws@@ﬂie o1 vis®ObiBdih@hnd inkiBire hdti‘)htﬁﬂ‘é@&[&ﬂ Bowd&ithSsame peptibodies.
(such as al kal i tal halides (preferably sodium or

pot abBFUeHPBIIFALSS REAT Siirorbee BIP P Puctioprs's paseylar dystrophy,
pmgxiassede%scmrldymbﬁy BRY&I Pt ahﬁs@ﬁd&@mﬁaﬂawjeﬁmaine&izy muscular

ad uvant s. Rem n%t on's ar maceut i cal Sci ences
dsEHPEhyOﬁrb S/@wul@é*ﬁ 5By aadjinfanile oRurpiiionsl apsHRir dytHoRRY  For

exhB9R) blo%% sl ihr A LSBT RtitodiRd inGABRASIoVEdA e wstrbphbcephenotype
ne

determ X one skilled in the art dependln?
ok ths mdymase Bodsl REPPchemisdacwlesyaraphy dinsianovich sk3 delture 420, 28

(2deb). Vﬁfe}be&%ﬂi@i of tﬂé"ﬂeééﬁﬁh‘feﬁﬁlon 131&62@@ %a fuscReBask Q¢ a percentage of
exa em ngt on' Phar maceutj cal Scj ences

@aeff?lé% e Iﬁ%?y 3% PFeneacd bofevpskisTien pdrginigleeed to an aged
n@@g@m&m&mﬂ rate of in vivo release, and rate of in
vivo cl earance of the binding agent. The prinmary

vehi efdtigal pusels V&stl?%#l%?rwﬁﬁff@afbre% diseasp sisp s PRyargphic

laReal 84141689, cAFURNE SbsBiictive PRIRHYALY AldSast, Rakiat, WIBS, rEil fallure and
a. suitable vehicle or carrier may be wat

PR fietisg For SREmpRysF e gF el uslifanddfss ol badh opeieht was
indfidetl firl GhyRhic HRIREOSQ dyatbmichily MmiRQ&Sd Bly¥stAHMRRINGARN AL, supra).
with other materials conpon in conpositions for

I R POF S RER IS SEFHIRRE {13 rRaHlar fEREgTTations Qf Meostadnd mpyupreastive protein
wadotuitRo b&in¥@ekeWir HerS&hibifing |PHD51rélatécI ﬁmicwmﬁﬁg GNP krivEely
ehij cIe O her exenBJiry phar maceut i cal qg@s itiQns
relisgp febToamrs (omeles AST3 98 kosg A i
AbaifibRr cdﬁfhtlaﬂil;(ltedultﬁlg| ithmQscle @stm%%s@”ﬁymfiﬁbﬁﬁﬂ@rdub BdisaRity such
itute therefore. In one

sor pi t ol itable s
2508 (it 2 e Siﬁ’é“%"lﬁ?@gglffimﬁt e el sk chgrd fpjury. bone
frEaEFP OStrdula) ¥hd FR¥cude aRbEP A £6hick6bravith @A 3RBmBMt (§Padd ﬂﬁ t}. hedr
selfcted conposj tion having the degﬁ{ed degree
© BIASRIATY S BT BRAROFAFHE PESTD HAHgRIE S Increaih gt Giogeed bedres
(zahtavleja et/ Grabir BisRD 663:11Q9BN ak wab akdRuhd@ihad tBd mascles of rats
hilized cake qor an ueous so] uti Furth t he

e)wpﬂag t%bmgmvuﬁ PGB Re P PATE IIItH? gléhta@(plgsseg an increased
athM@PA thy cz@ti€cdigpartd wadREORGSCRE 6f rate XGichiverd ot StpokedaBalani et al.,

maceuti cal conpositions can be
JE@?@H?Z@7éB?E%§(2&?) dellvery.nRIternativer, t he ,
coNPRSiddikion) &geﬁﬁ)ﬁtdﬂﬁm&@is@ﬁﬁ el tof scle MRk, ahd 8dt-relatefl @uscular atrophy
enterﬁl gellver sucP as oHaI , aural%%, . .
PR HAPH tefl It%/my prpxamgpie, faVRAET SPU Wié"%ar“é‘d%{“i’%?‘f“"e
profeirSii@basgvaitingpe enigroaml df youg ¢ EP3 | o), i6idale@géd (36475 yi 8d), and

oty SRS een g o PG i Ctiiee PR oY fgfge mass decined

whk agefih elatezrdups (Ye@ashéskiet aB0 Nafr ARciFioNd)SUB-L(26@N)). Fdas also been
s@?%glﬁayw%ﬁ?aﬁgrgg% g?r#%utgi}sn %gTthgqrgag r}@algglaﬁtﬁg I%n%%t eggeldtadlgggenesm
(Ltilyalac ABibahemiBidphs Res [Tdimiran g@l(@)ﬁoﬁ 16QDOCRY Qekultig irdad@leOwth increased

s Y Ot B PR gl I s e o SR PP s

infpayve bie> lean rin3ele hass o Gt raiofly 52g @idx Ii®as sipamaaioar al |y
accept abl e aqueous solution conprising the desired
bi ndi ng agent in a pharmaceutically acceptabl e
vehicle. A particularly 35 syptable vehicle for
parenteral injection is sterile distilled water in
whi ch a binding agent is 45 WD 2004/ 058988
PCT/ US2003/ 040781 formul ated as a sterile, isotonic
solution, properly preserved. Yet another preparation
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the formulation of the desired nolecule with an agent,

such as injectable m crospheres, bio- erodible
w@200ti05496%, pol yneri ¢ conmpounds (pol yl acti c acPy/UsS2003/040781

pol ygl ycolic acid), beads, or |iposones, that

provides for the controlled or sustained rel ease of

t he product which may then be delivered 5 via a depot

I Nj eGitad@ifion, y@btatinotis ﬁoﬁbédﬂ fﬁimyl t@be;@ptb@sedl aiddw levald id ldag muscle

ar}%lﬁgs}/ogli i% &eﬁg(eﬁa]te ﬁ&te cig'n agt% g?ngaré%fifr‘\f?d‘e?lr}”hyszol 180

(1h:ntor @eh9g)t iTherefote, feld&cmgjlﬁﬁdsfaﬁd ld“mlls acthié Beaﬂnlmisd:lel €éhay improve recovery

' ant bIe drug delivery devices. |In another aspect,
mggg?ﬁﬂﬁzﬁﬁE%gﬁuaornulations suitable for parentera

adm WiysétatitalsdAppea to fluémoe ﬁ‘idiaBdl'ﬁdhsiofﬂeﬁqlhtﬂmlﬁtg type 2 diabetes,
sol uf i

ot Eieht G melinedPOEB T AR Pl L CCPlt kot

m@éstzﬂiﬂ)h&i (2359 gio@vﬁﬂ td ynﬂikbkfeftm @@sepall Hﬁﬁetlc@ﬁéﬂb@lp&s dfl Iﬁ\JV@ﬁlbhs@ finodels

E ggfulpg;l o tal Qﬂ:?lt ﬁr? t a C es L r@eiﬁﬂ tgghrdgggz%mg myostatin
adﬁ&i’tpsy(adiliﬁﬁlhtyﬂmgctﬁé inhilbﬁ&@ of ﬂieplb!;elhalnvenﬁbn dﬂbﬁebl&mscs the fat to muscle

Addi ti onal | us Si.O t ct| e Co
R Tt R B Rl e P o R S pReP e by
adphihis@irhethé inibirbs lof the mkenem/enneﬁ W‘!dEllﬂ‘lp@dNe salabetes; blbtdﬁy and
fat oils, .such as jesane oil, or synthetic fatty

hyperelpcgRicspRdiiQuy animalsy | ol eate, 15 triglyceri des,
or | hmdﬂmﬂﬁ,ﬁncré\d@ﬁg h1u§lﬂedmm§ by esdiidingingosantih Mvelp @lay imgrsve bone

| £240 d al ly, -th
Stgr%étﬁ%ﬂ‘if%gw% ﬁ)gtgc?pgrog]& ag%?]tg%{ i dﬁgeg%ﬁail\%qoge glts%%gl i‘[t%n&?lgeeg Found, for
RGP, that ydshadi-deiktent Mize sisombed linckdateyl rﬁﬁerilhent@rl‘t’[aﬂd,ldmﬂslt}arfdhe

aII w for t e arat on of hi nt r at
e S oo P s ap Mol ARt g o th regions
wh@BERShdstleatiaety adoeelfl Brintdagddatustlo nass(amatk @nl. Catalf Tissue Int

bi ndji ng agent may be fornulated as a dry

Tﬁ&%ﬁpéépgﬁ)lnhalatlon Pol ypepti de or 20 nucleic acid

nmol echd lﬁedeﬂd’iﬁ\beatldnm’JIsoamd)\udds mﬂmdﬂmldaéagfmtmr fnoremsigatuedle mass in

wi.th a propellant for. aero

ol T S AT e o S ot e A5 B STabin tnkent to the anmal.

Sitd the ratuye (amhmimaﬁhycatanm poliyseptideLis tdhﬁttcarie an spebedtested Rgbstatin

Ry O BT SR AT S ROE PG B8 Ee iins ot i
arlyt aghSulﬁkaSl@ nﬁmttammpécﬁsemﬂddh@tcatmle rchizken, fusieynllaad pigns may

or ool OFTOEHEN SR b PEirhl SGAPE T BRNBE R oriton v
omeh’thm;&mﬁr z%dnts to enhinge thbin setapentic affedoeorfdecrease pmteﬂhawldereffects The
bl&lg% 8%?8% %bhe 8fese§16 fnvél{t{c(fg rgéssgslél ?)Itéeocr)]r,gnog ?ng‘b?éi?ut uvexpected camblnatlon
ofapsties so infpoave ﬂ)ealmi;eutlcavahﬁpﬁﬂnb egantsy These @&@Blgnﬁdcltldr increased
a061v1t¥ftmcrea5s{glhsgﬁ1gIllé/f Fegﬁ) & tdlg%c%gdag?n 't:mcreea%e Vl\kglnf‘fl 11? C%HCGQEOXICI'[}’, and
reldu@d\namhlaigmhwltyy Tihss tirekinding egbnesrod the pesssy stventiog are useful for
AR SNl AD- e P TS HSh e GRETGR EgR o
tlﬂmbmpmﬁlés of thel ioreemtion aré el balamgh ;heted)yvenhmctmg' thejr pdityfor both in vitro

ar%l? ebPec%allal zgu%oauses ecﬁS Callgu brtrnlggu% éh SllLI{}S/’] G0 dflavg 2t %[ieppg %%tg degree

sinteg ¢ af g a ers nmay
ofsopibdiyen.aqiivay mahethan pcaiuts@bmplmntand)hxsa\faﬂxbﬂuy ai the body, while also
havﬁnm a e%rteg ?% so? i hy);jl in li 1d§ %ng C%s trﬁ'éI cgrg ec%néjssif) prgverse the. cell {rﬁmbrane to
eu ECAYFrEY in

a autatmemtdofsaag@s swhias apdmcullam musdianasd6 WO 2004/ 058988

PCT/ US2003/ 040781 admi ni stration. Such carriers

enabl e the pharmaceutical conpositions to be

formul ated as tablets, pillg] dragees, capsules,

liquids, gels, syrups, slurries, suspensions, and the
like, for ingestion by the patient. Pharmaceutica
preparations for oral use can be obtained through
conblnlng actlve 5 conpounds mnth SO|Id ex0|p|ent and

o . a o
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exci pients include carbohydrate or protein fillers,

such as sugars, including | actose, sucrose, mannitol,
wW@eah4988988 t ol ; starch fromcorn, wheat, rice, POL/ESI)3/040781

or other plants; cellulose, such as nethyl cellul ose,

hydr oxypr opyl nmet hyl - cel | ul ose, or sodi um

car boxynet hyl cel l ul ose; gums, 10 including arabic and

tr ??’ﬂlﬂ‘eﬂﬁﬁdin% @gﬁts Bftﬁfj Qlesfa:ﬁl; inGnfibn 48 u@all adrluﬁatﬁllfgdk;‘s?bject” or any

col l age esire di sinte ti.ng. or solubil|zin
i oy Pt A EH e GeioSiermiaguiabls comBositon.

po: A ﬂlﬂhtmn?t}éé ﬁ‘@btlra]tdﬁiﬂmg%a{ts ofahéiprade@i 1ﬂ¢6.<;anapmel udeful for detecting
salt thereo Suc as, sodl um |nate ag core
yanAtg B OFH B AP LR bt Rt e detrabsdganore detai

bdseh as concentrated sugar solutions, which may al so

contain gun1ara i C al pol vlnylpyrrolldone
car bBBPEee odg bt iy PR LG HedniPG clrtwa g bind

arfdll i@oBigize h@@sﬂiﬂlﬁ fin §@dﬂé§yl dB BSayspdtEilaus thakd Rsibed l1*cbr‘2-:xample, in Asai,

vent s res estuffs or plgne
%3“96%18 Rfelerng. & EJSFI G g New York

(109 Hnduad blhaiﬁ@ hdehi Iﬁé&[ BlebeIéﬂ nt Pn h\ﬁihﬂ&toe fda? ea&th\eulqmma indoYecule
activ npoun rmaceut |

|1 C
S“ﬁ(‘ At SHDERRgE a’&tﬁ’ﬁ%ehlﬁl%’é P fq5p 13? TOSIH b g&‘edetected and
qithed.] ForeRasit, abiltagasdi OM hﬁlecu’d& cate lmodHie8 Ofith a detectable

mgq%&L%lglagﬁggtlrl S 1cgH grgtlh%) ftregoe{g%é ’ﬁ%x[lrtd}ba CO eélélglc ghgnuzgrrr]le-?a%eled

stepiatidinNothicr potdimdg edisesh,s Mnuasl 185 12589f(ll¢85§9, [Chatilfert, Mod Pathol

”g%%%%géhtSUCh as lactose or starches, lubricants,

al c or nagnesi um stearate, and, optionally,
st abThrbdg@iost any Particrtassap Peibon ahdier v@@mhg{ ee;e@ﬁﬁpcbu RedGired after

e dissplved or suspended in s |t i
cog L muion 3 Yol Bea R TGES CHlAFY HoR 40P TR eral hours,
p@febﬁbm fromh fHdUOS milﬂuteh Qiﬂboﬁtza lhbdlrls ZHJS\SeveAﬂﬁtlﬁtﬁbatlon time will depend

rmaceuti cal tion i.nvol ve an effectiye
;8)8 qseay; (anab ngp SO co% aﬁlogs Fﬁ‘%‘a . \k{syzﬁlty, tYne assays will
baXaied QX £ ambiehmerep&e&ur& hthouh €he$ Wi R¥ofdicRA oldi@ range of
manuf acture of tablets. By dissolving the tablets in
CHPHPUIS water, or ot her appropriate vehicle, solutions
Nsan. be Eepar.ed in. unit dose form Suitable
but are not limted to, inert

di | ugn such cium ca ate um car bonat e

i R R
mmsmﬁn lilsghﬁgtdgﬂth&a,sure&um egesnpid, &r @l preffeted!‘sandwioh” @egcihabinding

[y en ch .as, magnesi u at e -

i sal P DGR 79 4 S SR SR Mo s el mgpiioed
agennies bind onsy estdtin phaeemam thietedt siroplé. h’DlSBanﬁiobihlz@ﬂnj/d’statﬂi] & then
bOrlrl{)lﬁ Wwith FT:FDeH% aggnsti sgllcr:lg%s bl(szir)eﬁ %%thti \ég ?ga@gga%qspwg rvﬁnc&h%an Le detected .
Infanotm:ﬂ padferondls sanfiegdhin asqa;esa stand ﬁgunmpbaﬁ¢ fog the binginig@ant cdn be added

%tc}tl1 ?c;‘ntaggszhtrfeﬁltegtgr % mg)iet e 91% i) tgrg tcg% nic e@rg FBa%EI?E @olegﬁ%?an
sppoﬁcnllls bindasilsh ammjreptepdm S&, Htmjlm tnddeee, Aatibodidss A Libawmry Manual,

Cé)%lr | ed z|1 rc]>ra 0 %136@2%}6{%@% élgl)(()rp ate% 'herein by reference).
ngl%h@gggﬁ&%ggmgg describes controlled rel ease of
m croparticles for the delivery of

phar hadiag ésew can bovfgissdotipatiiye tyhddilbé amaht @f)namsthtespresfent in the
sa%%ﬁatl? %91‘69 ?Adgrgéﬁll b&rl‘lﬁeﬁ&l g% %I;:]ls lll% %)gl%g%t S fhlgqqacng or competed
aWayl ﬁmn abmdmgapot hptha Ineestatﬁmsetsmt fretdhe szemlmasle one:meﬁerrexh@mpetmve

may i nclude pol yesters, hydrogels, polylactides (U S.

3,773,919, EP 58,481), 5 copolyners of L-glutamc acid

and gamma et hyl -L-gl utamate g% dman et al.

Bi opol yners, 22:547-556 (1983), poly

(2- hydr oxyet hyl - net hacryl ate) (Langer et al., J.

Bi omed. Mater. Res., 15:167-277, (1981); Langer et

al ., Chen1 Tech 12:98-105(1982)), et hyl ene vi nyl

.
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- PEERESS TS RUR R sample,

The pharmaceutical conposition to be used for in vivo
admnistration typically nust be sterile. This may be

waecwanopiosshed by filtration through sterile fiPCT/a52008040781

menbranes. Where the conposition is |yophilized,
sterilization using this nethod may be conducted
either prior to or following Iyophilization and
bfnﬂﬁlg lshy,faﬂtho\&namaiﬁEOKIﬁyml@ﬁint ﬂlsﬁﬂlyf lﬁlﬁelddafs @fﬂde@ tédhe sample and the

n i strati e stor in I lLized form or
SR Bt Bt v Bndihe Sas S b GDRbid ey cgtigin bound to the
biyeing hgdnt ¢ ilveBely ptapoeidndl d Be &)neﬁiﬁfaﬂd)mrm}]%@tﬁétiﬂg)rééent in the sample.

bt BrSEE 8 00 ST S B S

__ﬂ@@dﬁfnnpmeQG&Ik@nmmeedle Once the pharnaceuticm
co sition een fornulated, it be stored in
ot of R awotngt P St eopel g e SSss SeRpdne aggeis immobilized on a

seHaLshisstrate, ThOdnhdhnt Smydstd@ibdiRlte dlecbﬁndhdg(h@@ﬁt Inia% 86l determined either
omder uch 20 formnul ati ons ma stored either in

H‘F%Saﬂgé SR PRIRSD PSRl PR oetémabmdlp% BE5RY qopuplesty or
alte@fipilély BYmeds@ARNGE hiatkink OMNedihiBE vh@npBREDInSdstadhi On. 1N
@! E§C|f|c enbodi nent, the present invention is
L S98ts for produ0|ng a single- dose
adm Whepreshi i0vention dlso phbhadds W&teﬁﬁﬂot&ﬂ&lﬁbd@ el ory@idfifPthe
first container havijn gé i ed ein and a secon
- QrBhaap BRGIRLY PRPITSR) BT e U proteins
byl ble!itrdph&eﬁ@@ptﬁe Bzfsmtdﬂ ltrﬁ)le215aﬂ Waighn hmdlfhnat%ﬁ‘mg tHeSroteins to a suitable

@Eflgapégss%?légs&qgocﬂl\a a{lrtu ]S/?P- cn ter,gqrﬁggn gifltquké\ggt?r Thg sample is
neﬁlfaeatwlmeheatmuﬁg agfits ar Mg&feﬂta aettof had blﬁﬂ?}aﬁ&tlﬁ laxctmlé fésdl@ng
or exa

I tlcaH

o Fle oA IO E Ry b SR B el PR QT gGely may be
subkéquérely detactedresings lhbe‘lb!d|aht1boai@§)ﬂ18l0dpaﬁﬁcall? 8ind td e binding agent.
appropriate dosage levels for treatnment will thus vary
depending, in part, upoH)SO { he nDIecuIe del i vered,

‘the 'Qqé tion for_whic h qu =§ gent nmol ecul e js

bei n@ UGS qerpts OF%W“%F eﬁf’&f—f‘? SRS B YPrtighgay praisefltor the
diafrody oflﬂingihbns dd dityassduhbuacierized bPing@hkes himBunt&dTdnyostatin. Diagnostic

con e an energl health) of the
w35 P Il s R e T el endio Bhgserapea tabe o detec
mgfasAigen Anchnrody flyids thieacts @Btels 6f spadifit fistd éxarhdtQ 'Fdr @xample, serum

e S PR e P i e e e Dt of el

widig n@bd(ged)wnhﬁyi@ ordiepevigi zn;gle@ﬁbéch ﬁ)rfeimﬁ;ﬂé $o YREheD&al., supra.

48 20 2003/ 04078 above. In o
RS, (e s SRYE ey PRAGE TriBe BoEss e tl%laaﬁsand fat-
fredooass mlgi&lpmgf g amlr wcilnenmgink@amt[g do6s (&hmshesm%almﬁﬁf@) TBE binding

t
op P2t Rab T kb B b g s Ratpases I he Lvels
of mdeIla’th ith e givlieindivilualo®bd tings 1fdr Himpﬂts SIalySS)lrﬂl’ngla@en@d’UaﬁBé used in

TR MR T M
bdlelbeshadrbyra&acmhg agps lapal Ioﬂ:t Bpath meretuﬂat AoHdd arig® ofldbels and reporter

mh @R o8 R0 it Shef Bive gD et it o partfud e

praghmi 1nvmt1maﬂs ugefulifor dagresisoef hilidngn di%@aﬁbt dosage wi I | be
determined in light of factors related to the subject
requiring treatnent. Dosage and administration are
adjusted to provide sufficient levels of the active 10
conpound or to maintain the desired effect. Factors
that may be taken into account include the severity
of the disease state, the general health of the
subj ect, the age, weight, ang3gender of the subject,
time and frequency of adm nistration, drug
conbi nation(s), reaction sensitivities, and response
to therapy. Long-acting pharnaceutical conpositions
may be admi nistered every 3 to 4 days, every meek or

o o - o,
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The frequency of dosing will depend upon the
phar macoki netic paranmeters of the binding agent

wOori0a0549%8 i N t he fornul ati on used. Typically, BCT/US2003/040781
conposition is admnistered until a dosage is reached
that achieves the desired effect. The conposition may
therefore be adm nistered as a single dose, or as
mul t iAplagietdl oB@stofds fok eassaNEmPdstatih pf Bdi@Nising binding agents of myostatin

concentrations/ dosages) over Li , or as., 20 a
Tt P B Ay e b iRyt pysey (ELISA)
raglmmhmnﬁdaasw (Rgm ﬁgﬁlﬂoﬁesée@b% dcaﬁ{ted d&lﬁ@@ting“@%f aspri at e

osages.may be ascertained. thro uge of  appropriate

dos o F PRgsHE Spplibaions: b Corinembg Pt s DRI RGNS Wthepresent
invBlonegidlly @il bedsbaRAVithia@Btebtgble foRGC Ahel d¥kdtdblki6I4#Y can be any

ORI S rpg i AEAl o i Bis bt il Borcnample

tHo @B RELEH1Y i)y, mdy e g RSP VRIBH 4 *BL1*ar P, P81 ¢rd Tl § €lubmscent or
intra-ocular, intraarterial, intraportal, 25 L
che EITE S B FITPP B BEh 28 THeRstriRi A Ypnate, ghqdaming og luciferin; or an
ez} ne AMEHYslal k@ kiheAthosphhitade SEIRIaaRkidass R Gk @AM Rroxidase (Bayer et al.,
i ntraperitoneal , intranasal, enteral, topical
Metpdientidal38 (8Dhral , vaginal, or rectal neans, by
sustai ned rel ease systens or by inplantation devices.
Wiere desired, the conpositions may be adm nistered
by bol us injection dhaEgaterHem Gompositionsnf usi on, or by
i mpl pRdrAbdeitab@vipeQtiondlot B Skddtin\baldih QFer@sdéﬁbﬁ AsRplidodies described
the conposition may be adn}antereg ocally via_ 30
herpin pre i thscgpe of tﬁ%&fﬁ%ﬂ%@ﬂ%@b myeh cagpposiHessicarprise a
theRPERPAliya SrofMfkitaly efBctive aMbinE b 4 AGosBs bh8fle 2SOk, Gkhsnt,
has been absaorbed or encapsul ated.. ere an i
Vitph R aR D Beleqesibeherein. imadmyiyie vith aphgrmpggeutically acceptable

agefi |12 B bREreN bRbAMMers, Whhdlt&utitdl S6HFosRlonOE@Phise Mbfonist binding
delivery of the desired nolecule may be  via )

agpis RS BRIt spyostai Rag el SEC IS Ingyloosie with @ @harmaceutically

ac eI SlehitatTlypiballydle WELZAHALREAY 8&nRGAN USRI PiBied for

n sone cases, it may be desirable to use
MBS TR IR 47@R™ onposi tions in an ex vivo manner. In

SUChThd$hadie@fical €BhnbSsitich n%§ YEfain GrmAlaBSatbiad foP B¥&ifying,
been .renoved fromthe patient are. exposed to the

M RRE- X RIS HNS dO R EEpIE: BRI A meRrityhyieRsityhelaritg qolor, isotonicity,
odor SEuiBEy, AEEhtO ral@ bYHEBIUELE or 1BleMs AR PidnYor béRh&uned ack

into .the tient. 5 1In other cases, a bindi ng agent_of
CYRRESIHP s%ﬁ'f‘abl? ﬁ\‘i‘@h‘f‘%‘ﬁ%ﬂ@ﬂf indlude, D AteingpliRitedds, apino acids (such as
gl@ﬁhé,ﬁ@f&find}}{sphﬁ@ih@ ralfgug& &stﬁr@lb;ﬁnt?ﬁi'c{joﬁiatshﬁ%ioﬂ@é&ﬁst &Bs ascorbic

neLi ca engl neered, usLnh S such as ose_ .
oL s St B P AE B ek Bopisebicarbonaie Tris HCT,
cifptby/ PRRBPhatE, otliey GRyakie hdids)Bkinpgaié (¥8dh 20 nantitlB gl Gdhd), Thelating

and nag b ?u%gla ous, heterogﬁﬁgﬁf, or xenogenel C. )
BB (WL ‘f@}y PFEARET feEaareNF a5K ( b ERIRI g aZPTHS (Sppess catfeine,
pc{lﬁzh@&iﬁ}m@l | ﬁ&c&lelﬂ’e&—@lilgw@c&irﬁr‘ hgfroit:ypﬂ@wd : Db@zg&ﬁgid@mfe@lp?m?,

e C S e, ncaps o avoid infiltration
oS B S B St e e BH A P Bliosrie BAaeor deirng)
prateis (duyipasGatulnyalBiinGe, @Blpad odihehunS@6BuliRey dﬂSﬁﬂi‘ﬂFﬁ]a@@ﬂiﬂgﬁﬁﬂ WButing

qulos Les or ne dnggﬁs tQat ?IIOM/the, rel ease of the
AESPISt TIPS ABROEE D C pP e St as RRSSTIRYTPITPE) lovtolecular
wgig]htlp_slybgptiﬂfbe?am&binﬁﬂg (';(ﬁmlieﬁmtfmﬁlch sy@aﬁgi) QresBiat@dleh Bhich as

etrimental . factors om the surroundjng tissues.
DR T bor 5t PTGHE 2Bt el DHE B et ot
merygpirsbenf profiepapibas enibrhexiviad tshidit adider hldod phidkigt)esddénts (such

to a subject to treat any nyostatin-rel ated di sorders.

These include nuscl e-wasting disorders including but

not limted to nuscul ar dystagpphy, nuscle wasting in

cancer, AIDS, nuscle atrophy, rheumatoid arthritis,

renal failure/urema, chronic heart failure, prolonged

bed- rest, spinal chord injury, stroke, and aging

rel ated sarcopenia. In addition these conpositions are

o, N a g, o o " o . e
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illustration, and not |imtation. Exanple 1 25
Identification of nyostatin -binding peptides Three

wo pdoaessous phage libraries, TN8-1X (5X109 i nPEepEsmes040781
transformants), TN12-1 (1.4X109 i ndependent
transformants), and linear (2.3X109 independent
transformants) (Dyax Corp.) were used to select for

agBIASHAiprépyRhe g'llyftg opfvigehylehagRcdl; bﬁgaf McobeR (éuﬁlﬁa‘ h}e]?]iciilﬁdol%
o ql erent

tatin-. coated rfaces and sub
SHRRE R giG PeEna TGS & el Bongh (i PR o Spibian
eshdds, @blyﬁdr&fﬂeslatﬁctm pblg DRy mpulydammoa@ﬁdnvm&n&w Rkithin,

chi ne a &D st ens, M nneapol i s,
ctesisEdot Igyapalyy A ag%@msae XitoDbAniady enhancing agents
(sd&BBRIkaE ﬁleﬁ!?hzmdés (E@ferszh}] sofifahe poﬂaésbfnﬁéﬂl&ﬁie hdMRitFIRBBASI),;
wer e elutegpln a non-specific manner. for the first

dﬁhdalﬁdelafle% wents; %i‘r‘i‘Ple\%aP or RhgEmaceiticydinvaptiy(Remington’s -

Pl 0104062 B didhc¥a $3 Usigitbni B.RL BenBes; e dviadkPublkhing afompa@s 1990).
of s IectlorP The sel ection procedures were ca

out T TRl PR EO B S G ST aed by one Sklled i th art

d@@?ﬂlﬁéﬁ%@ﬂ %@&Qﬁ&l thEmeR@Idabite Bf ﬁﬁnﬂ%&ﬁbﬁﬁblﬂe%ﬁﬁéﬂtahﬂ‘ desired
roteln was ucegmzé%ﬁnblnant in the E.coli K-12

§eqi595¢ %g}gﬁ chggcaﬁ éplpm supra. Such compositions may

1nﬁQérMEl telppidatiase, RABIGEY, G dfheviRe! FBRAsH b A SF Alvivd clearance of the
ig&lecule were cloned 5 into the pAMX1 expression

B%@?HYATCC No. 98113), which was derived from
expr EBSpritary Sshicd orR&ArdLi6 2 @hirAhEatidD corfiHeifiby mayee élﬂh@r aqueous or

expr ession vec ?ten1d scribed in . United St
R NS B IS UG GG ST BB BEiFElor ecton,
pifieBizichiedlinesoftibl drskettial &Irﬁfrdib@i;nlaﬂﬂﬁd poﬁﬂ)‘l}edﬁbplemented with other

m&% o gcgl%rlgc%r]iﬁ%gcg{tégg f2 P]aé%—llgeg?lrag nUC| m %S bgggreog sahge or saline
e K)vetﬁSd:rﬁm alRGiirodre fulther ck@ApING vElﬁgbsQ rOtHe xeifdry bhlaceutical

cofFioNEPE BB, B of N L1 Dy PEfeGleCB G RGP 4.

wﬁalirhﬂay flﬁfheﬂhd:lw sorbitol or a suitable substitute therefore. In one embodiment of the

prﬁﬁsznt 1n2eg1§9n § F%ﬁg?m cc;rmGp%smoncs;Afnay e prepared for storagé by %Jxmg the selected

cdm AW@Q&TMEW@f&nul@@@ngemngtm s

293 CR product and v or .were digested wt
BB Srrcesn P mhctor Bt BOPhi PP Bt Sption
Further, khe@ﬁtdh@’hg&tﬁ@rddﬁdi il ©& foR@uliatatl s ElyogilidateSkin@bppropriate
i ngl e col oni es were checked m croscopically

. #2596.
@?meﬁéggkﬁ%W§W? protein expression in the form of

| ncl Usd harnoelitesl.compeitiphasaiibe selvdal fbﬁ@ke’ﬁteﬁd déivdry. Alternatively,

ed t hr.o the reconbjnant
R GBSt O Bt o Ot o B e Bt 15 i GE PRy,
oglehaicallye ebcfatlgror aaghially f Eliepeedasution 6f sush pi@rbachaically aedphott
L€ Jwas i nduced with HSL at a cel

at 37C. .20. The cL.
“@§W§;9VI%W“@9§EGE@6%lﬁﬁﬁ harvested six hours |ater at
a d’(EliESﬁotnyulalfon l@xzﬁp@&@ fre pihant racdh@nit@ DS thay: a@dﬂacﬁéptab&ﬂ@lhe site

t
R R TR P B s v e KOREiR g Tper gt aiofbeical ol
ortandightig biwebpe, tipicdlly siithin ahxbﬂxyngercﬂ@bnmbout 5t aBouss.on

bodi vere resyspen ed |n di ne drochl ori de
oot Sed Bt RRRARR Corfi e} B G A Rpstips foruse n
thisémqeeti@t raayehe il thie Sorwast atphlegerdfrd:d,lpz&éhteaﬁllyf @tdptable a@ﬁbous solution

uf. f The 25 refol ded n

B R P e hing B e P i U DR Bh IR oA pTculaly
suaifle vehivde foappéiitea itjectian isarritedigled amgein didiabindidgagent is

ani on exchange colum was eluted with an increasing
sodi um chl ori de gradient. The fractions containing
pronyostatin were pool ed. Thgspronyostatin produced
in E.coli is mssing the first 23 am no acids and
begins with a nethionine before the



10

15

20

25

30

resi due 24 asparagi ne. To produce mature nyostatin,
t he pool ed pronyostatin was enzymatically 30 cl eaved
wheiwoss?ss he propepti de and nmat ure nyostatin QPCT/US2003/040781

termnal. The resulting m xture was then applied to a

C4-r pHPLC col um using a increasing gradi ent of

acetonitrile containing 0.1% trifluoroacetic acid.

fdrmalatel @n s stexdinyisdtenin@lutih, praperly pisfenied N YSRMBHhBIGREREI8N6hn involve
ostatin

dried.i.n a ed-vac. The reconhi nant .mature ny ]
e raRie e Bl SRRE) T mBergmtsaes. bo-
efcdibledhahrBebobmmay coasnndsipslylaaicavidapulydebRdadid), H2&ds, or liposomes,
e whe WO, 2004/ 058988

fully acti conpare ith 5 )
P oo s alled ¢ g@&ﬁf?&? relsaee ?ﬁﬁ'i}fi Rfedye whithyppythen be delivered
vR@riEpdt tijediby. HPynetocieakid MapalfElE®ed, At GRInhay S 1R R8P

st.ens, Inc., Mnneapolis, nesota). The . .
PR P A CHOI0p aDITH: ST seRe R tofatroduction of the
dgirag ortEPinadaintlmebRARigglirgpaviceslescr i bed -bel ow.

B P S PR o S ey e
be fonaaiakd &t dq@soud foldtiod§ preBirabiy BShedibl0gigdl9 teipatibl bhftbtk swh as

..1M sadi um car bonate buffer. 6).. The .
S iR By E PG A PRICRSED WAl eion egbeays injection
szpddisiodd mehedatangsubQincds tha icraate th©GBAkiGNGTA ubefision, such as sodium

ostatin-. . coated .| no. TM Tupe s then, bl ocked by
e s g OB} PO T HE SHPFgiat Of theofsfiye compounds
niag Bpgepdrett 8 apmbpriatdidilyrinjedtion suspérdion Suitabkgipogistid $dlvafits or vehicles

) statin-coated | nmmuno TM Tube was. 10 t hep washe
RS ERY bl SRS FosBth 8r P o Seat 4 e af Gl pgate
trizlcexides, @ lipssomed W@ slipidstlly chiidhiedmind paTAAas Ty disbBsSusvefoe

| so epar.ed, for negative selectio .hmyostatin).
agHgPS o BRI e ool S0 epis o fabia bRt GE et 1 increase the
solubilétg ofuhe empoiidesidedio Gortiieeprefanivien pir ogRFthCen@% € Pdlutions.In
noTM T%lb wer . coat wth |

that the. | d .of 2%
wlolR! PR GBS Pt igh B0 pho Rt oy tan. For
exXa@lpiCh binding agenoimagbciornpandl 3@ deppuivdet PRinhal@iat PPeptide or

random | i brar. ui val ents for TNB-I1 X and. TN12-
nyelil; 2639 mle @%éba‘i%loafs R O %E\E’Eiﬁﬂati‘.p z%e)_n;rfpﬂ%t fprerosol
deliMdi3- ) yeh mabtladd emtbodlent, abkdodns nal Iba hybulig@u PR iy Sdidistration is

the |inear. |j ry. (2. e aliquated from
e der bR i iRt eSO o 7 e RbE B
dadivedy o ci@dhficallyeedifiz@proteide 1 m of diluted library

stock was added to an |ImunoTM Tube prepared for the
negatltiissgsosehtempliaten thaacettain fauinatieds fHorbe h@mitistuédagaldt In one
room 2 erature . wi th.orbital shaking. The.phage ...

-G EAIA0OLBIBELA ISt ek e paBAR T e BB s
fakhionucro PMfGeoiptefl ovithaon oith@r thoggatrievsecustemedly uesd is the pompdinding of

i wa five to.ten negative sel ection te re
scid Bec@lommd Litf ol Qo€ DGO For R s Roou R e ied to
releastthavatjat pordorsd|tiecbimoatioh efphafomen the lgestioimeeginal tract when

oSBT b ST G R LA o
bd incdudrdtte thcititatdraboorpiidnalf thedirakignger aleonle. Diduntsaflavioaings) low

.at ur I i ecific age t ' .t.0 .
bR BR s, Bl Pl BRSNS BaARR el B Beertipg asents
arldrbindiac Tildy Rlsb de vmploy@s hed about 15 tinmes with 2%

mlk-PBS, 10 tines with PBST and twice with PBS for
t he FPhurmeentpahabspofitige faotal admivistritioalchn ikt tedoimubrtaiisiag
- T, - ppear libraries) except.,.that for
pliihfeddtay i g AR BGEwh A Sk BRI (o
TN12-1 libraries, the Inmmuno TM Tube was washed about
14 tinmes with 2% m | k- PBS, twice with 2% BSA-PBS, 10
times with PBST and once w thgPBS. Non-specific
elution After the | ast washing step, the bound phages
were eluted fromthe I mmuuno TM Tube by
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adding 1 m of 100 mMtriethylam ne solution (Signa,

St. Louis, Mssouri) with 10-m nute 52 WO 2004/ 058988
wOEOA40SR8H3/ 040781 incubation with orbital she&i/ng2003/040781

The pH of the phage containing solution was then

neutralized with 0.5 mM of 1 MTris-HCL(pH 7.5).

Recept or (Human Activin Receptor) elution of bound
adiageaton) rSuemuaﬁlerQeraaﬁ thd, phadntatdutitd) CothpSttioneive RS8R as tablets,

e, bound eluted fromthe 5 | no Tube
‘il&d‘uf%esicaﬁ? ‘qi“dﬁ/l %S‘f » PEBELT BT p T OR B A" ?ré‘mc%%‘b‘?en@ﬁtnges){m by
thapamAt. act i vi n recept or |I1B/Fc chinera, R&D Systens,

Inc., Mnneapolis, esota) with a, 1- r |ncubat|on
for B%a@ﬁaceawher?ﬂa&ﬁwn#bﬁéw? er2 bsohiinght qb‘?ugb GRMmYNIBE agye
cdt@fouid@Wigh sdliddidipnt aidtpedcedshig theasdultid Slitthe OSEﬁﬁ)ulest (B}ﬁlonally after

bound phages were eluted fromthe_ 10 | muno Tub
seRfeen g obian talpts o GRecH cofse PRIt Pripesssan braddedar Gesied. Sitable
e;d:ﬁﬁ&ﬁd 1@&@6@@1@&{1@)&11’&& (Srfi)rcﬂenl fillY9 WhcH A Gekan indRdi [ac%@& E'ucrose

condi ti on. Pha Ilflcatlon Fresh Ecoli. (XL-
ToggERitol, a‘&‘lﬂof‘ﬂ% R?\ﬁé II9RARAY PEeabmIsBPOtatq oBothey PE‘BtSnQ?HPlﬁSG such as

m@mgntcaulﬂbJéghyli;?ox?ﬁwgﬂﬂbthy%naséécclmsaﬁumE%o;@@fekh yR3MNbRgums,
condi ti on this cultcilre was chilled _15 on

ine g e ahe Fepig e TR@Bn ARl 8oL g pollggen. If desired

disipepepRNGeelubilizidg flen@imal B adden, sﬁclﬁa%hﬁe?cr(ﬁs@-lhﬁkddgﬂ lyviagch
i fferent eIutlo? nmet hod gtoa

m xture fro
Winkidens 223t éﬁﬂﬂ%eehcéf &r & splhihezeot.ieh assedipnelednaet 37C for

15 NDiigéeSores Znalfibe @fed HZE bR vith( sdiabNZEoX i gs D cHIg cdhcentrated
was added to eac 1? ﬁ%t ure and I ncubated a

il n
S‘ég% ?“6‘?“51%’ igh Y RSO Copfpin umLafp ¢, olyinylpgy ’ch‘EﬁnC*}KB@O} gel,
pdlyclliy@she @lycd, dndfog atahiZﬁm;@@arac@bﬁtom@@ﬁm fuititde SBaniddoWents or
(?n‘gl cilli and ncubat ed 2%) overni ght at 37C. Each of
VROt BEEFS GePIERAt Y bapdled g dedatlsinorsiiagen pogfpesder
pl@dllldﬂ [cEﬁthZtQ)\ﬂMr &g@arac@h@ttﬁe ARsiits 6f Apedcodipbuid)i.@ Sidgige of
d| a, and the agar wa her rjinsed_w

ad di agﬁ%ﬂeutlcgbprmar nﬁjéﬁ:lf%%j]?ﬂauseé?ﬁéﬁl : é%ptﬁlp%@msh fit capsules made
ot R CitiRals a/ep a@\@a fearell Uz[;ﬁulbsﬂnztcﬁ oﬂ@aa@ 2088 c6ing, rsudhbg @6 cérol or

cteria awa of .t
(Elﬁff?i ﬁ:ﬁg’( é § 3} SRR i nge Bcp%{lt ﬁEW{tﬁ E@ers gryndgzs, spich as
laboseQdr sﬂ&heﬁE@oﬁ@hﬂdI du@lﬂas(tﬁ@% ﬁ&%ﬁl@ﬂ steakate Mnd BB Bhall) stabilizers. In

ceta was added a on |c 2. hours
s les e oy Sy R ARG o Pisp b anjBLleiapas, such as
faqre Bilg, llﬁtﬂ@,&)ﬂhqiﬁ&\@olwhiylérﬁguﬁﬂaﬂdﬁﬂ witho@ stabilliz@§. t he phage

e g e L A e

inCamiltukd wigh - tamayxcﬁ;h@tsrtﬁaﬁatemumleuaﬂﬂle l’riafmfﬁtfﬁlde of tablets. By

precipjtati or the, sec ddi ng ,.
S b Rbiech it vBFR BT ap e B PP A npiepdted in
ulﬁt dﬂ@a foda. Sllﬁab]@h&gﬁelﬁleinblﬁﬂe beSard BB liﬁ)il&ﬂﬁﬁﬂeﬂt OilRH9, suth Bfcalcium

Thi,.s _sol ut was L{ ctedt ha{é

Caé‘é‘i’i‘f“ﬁ ?ﬂ‘ag‘t%%’ﬁ“%"r Bigrogpap é?‘fé‘is?n"ﬁ@a ‘B‘éEBtP PP Qppipding agents,
suthes gtaeh) kélativg opdtad e oplubficitiag heehts\sash ak nfagiesitlmayearate, stearic acid, or

i?;andard pl aque formation assay (Mol ecul ar d oning,

niatis et al., 3rd Edition). Additional rounds of
sel eatditehabptdrmaaphtichl oombbsiﬁbns 531 BRvRRA4AS Ho8OkBled in the art,

. PCT/ U 2003 04078 I.r d d,

ing g PP AU e B e el very

fdrrmiiblﬂionﬂ h’B@ﬁmtlﬂBs mrfémrumnhg £ Vﬁ&kyeﬁ‘toﬂﬁﬂ s@fﬁﬁhetﬂl’ﬂﬁ torftioiat- dleﬂlﬂery
1011 rom, t

e I S R Rt o S A B b

infeltiord, aroalsocknofvn &eﬂhesetskldiad al’nlda art. See for example, PCT/US93/00829 that

47
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anplification. After the elution steps of the third

round, a small fraction of the eluted phage was 5
w@b@tosBoskit as in the plaque formati on assay abPCWES2003/040781

I ndi vi dual pl aques were picked and placed into 96

well mcrotiter plates containing 100 ul of TE buffer

in each well. These master plates were incubated at

debCiilepy esiodéd release af pawispoB@Rsc infcrpattic:s fdrtie dehﬁarir 5f pharmaceutical
age

et s, R RIS of T e B BB AEhO: sompermeable
palggeranaicts 1n'lfh@foﬁﬁ qiishapASartidls) €g. Ifi Tﬂiﬁék Gﬂmﬁﬁocﬁbsﬁl@y SSiﬁQmed release

bel Ph A f
e R pal s S5 e PRBC 0 S B TS o
copeyateechf 0.-dhutardio acill amf gatrrhheﬁetlﬁ‘s}llﬂll-glﬁt%nﬂt@&l&hm{éﬂ et Qﬂoﬂoﬂtr&rs

2B Ml LB el SLLEASE Bkt POl e s,

15: 067627, QaghLangerfedl., Therli Taciat1218- 1!09@982))9 Bﬂﬁ?l%ﬁ’é ﬂﬁﬁ acetate (Langer
I nin

SR T AR R M R EE et LS ——
ale@inbiudeliposonids v Hid1odaf bé prepargtl Bt 2y WRgevEIaRethdls WRSHEH the art. See

e Bpro e ol S SURAT PEieerodfs e a5 B nlaBis Gade.”

al | OMh‘aﬁn&@ﬂfﬁ:al@BﬁlposﬁloQ@o veelskd MR¥ 150 hiilaBéESpically must be
As. a_con r0| it Sep arate

. C.
Stﬁ(\% epﬂc l@ﬁeﬁééﬁtﬁéﬁn tgh sehi %‘P%B’SF‘B@“‘F% Where the
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CGGCGCAACTATCGGTATCAAGCTG 3" (Seq ID No: 294) and
primer #2: 5' CATGIACCGTAACACTGAGITTCGIC-3' (Seq | D No:
295). The followi ng m xture was prepared for each
cl one. Reagents Vol unme (pL) 4g ube
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distilled H2O 26.25 50% gl ycerol 10 |OX PCR Buffer
(wo MgCl2) 5 25 MM M02 4 10 mMdANTP mix 1 100 gM

w@eioawss98s 0. 25 100 gM priner 2 0.25 Taq pol yrer/ES®03/040781

0.25 Phage in TE (section 4) 3 Final reaction volume
50 A thernocycl er (GeneAnp PCR System 9700, Applied
Bi osystem) was used to run the follow ng program

alpoya.Clof agher Smpotim@UCthe dpsa8Omaerpgditdm 0.0me3 Wwes abo}:% @)Of_l_rﬁg/kg or1
to he

niERig 0 ol RO T &) el ol By 100l 00! 10 a5

t he QD#WM cetkpadvid, tﬂlle\/thdritpeﬁ’lﬁdall}%ﬁfecf1ve:cﬁisd: 6 bl leitlnﬁagdaﬁlﬁﬁl)y either in

cglﬂélgﬁﬁg u tcg?rb% i I{r:‘l fn%ﬁély gL}g':[l a?(g%re%%t(s)c Oliz.mt§ ﬁ]ﬁgsl elgmor gnkeys. An
admalm@@eRnaypadst beolnedm) d@chmnet the zipptdpnatef:orliylﬂraﬁbn Q%eaﬁxgoute of

adh 3R Bn g§1|,1chI rg%glltnaﬂgn da%%%eﬁle ugeélé%%% ar oesdg? otseﬁémghmutes for

remai ni ng pro
adgpifisi@sign anlowrang. Per ki n El mar) foll owi ng the

uence . .

et T —
trgafrpgnd | B@%QB ffud@dnnmtseamw@mljustéé SR eNaEScisleleCels of dthe: act1ve
ool 318 fhinkfh (RAATE: FSH FolPSt e b o s romsmedie the
sexardy plohe @lh@m ftateritheesnaeal thealthi of heistibjédnahe2fe, E@ﬁgtﬁ Qal g&hdgr of the

O t hat occurre

T e e e
e pssdn t}@a‘BYB dLong-actinggbemnaratiealicoampmitensiby RCidechidiered every 3to4

| b di,e xi mat el y
S 20 B RO iy B R S 2
formpationi mat el y 132 peptides were chosen for generating
the peptibodies of the present invention. These are
showrheiffgqeany ef dOSlb@deepﬁidelppmamb pmmmem@aa@em of the binding
ag%%&@@%ﬁe R %{ll qgg’c{ Olérg aco (;}Slrt)]toH 5 aélgl%stﬂgﬁ:@tﬂ a dosage

were used to generate |es

Is rppched that 4Ch@§esﬁ]2ﬁﬁleﬁg¢d CSEI'Q TR d@positéh may thedfofeh@Waministered as 2

s1n%ﬁbjo§e %r?’ %qg{?t{iﬂal[% s%swgt R4 sa?{}gr E(él?teg tei! %g?s]ee 5o gﬁ% Q@smer time, or as
a confgupys infgiopyelrusthed rs@xeumtobfm agproptizad mosageepﬁguit&m @ﬁiegf
es etermne
A R Ty oo A RIS B Rt SpisPirpetniag

f ol IWth@X@@QWﬂB@)hG(PSGmat@nM cordphRition is in accord with known
e
| D No: 144) 10 g&?ﬁ@%@é@?@%@&‘&@%s‘ehaﬁeﬁ “1%%& Untta-
P2IRIORTYOR: ADGRCVERAD (BB U Ditigmudea Y, ifgrocalat, imfatdaal, abeystal,
intfaRLDEA1 %’h‘f:essﬁﬁm%ﬁﬁa?y el qﬁ{ri\)eﬁ}nflharctgar gc},?gnelgcs‘uggl{%?ﬁe%%

from each consensus sequence are
intrgperigusalo wiranasal enterphttomierd istblingual ethmie faegiml, odreatalmeans, by

susbidtfed r@ddsy systems or by implantation devices. Where desired, the compositions may be
administered by bolus injection or continuously by infusion, or by implantation device.
Alternatively or additionally, the composition may be administered locally via
implantation of a membrane, sponge, or another appropriate material on to which the desired
molecule has been absorbed or encapsulated. Where an implantation device is used, the device
may be implanted into any suitable tissue or organ, and delivery of the desired molecule may be

via diffusion, timed-release bolus, or continuous administration.
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occurring or nodified amno acid. The two cysteines
contained with the core sequences were 15 fixed am no
w@eiod®s§988 t he TN8-1 X |ibrary. TABLE | PEPTI BORYI/NEIUE3/040781

SEQ I D No PEPTI DE SEQUENCE Mostatin-TN8-Conl 1
KDKCKMAHWMCKPP  Myost at i n- TN8- Con2 2 KDLCAMAHWVCKPP
Myost ati n- TN8- Con3 3 KDLCKMAKWMCKPP

My 0's Thioime-cTie8 -itGngydbe 4le {BbISKIMAENMMER  utical compositions in an ex vivo

%I%gi I‘:ﬂs}lﬂh 1%%\%10%@321 gm%ggggrwgﬁe been removed from the patient are

ew&&%ltt@the PhATNBCe@ieY compoFGRINAMBMQE e cells, tissues and/or organs are

VDCYQF
Nyos%rg ol R B en PNVECM/M
wosﬁmthfm <TG 2 Bndin®agdt Wﬁ@ﬁm&@mﬁl subly &sd @biitbdy Nr bk

TNg-2. 1
oo I N 5 BBl Kl e e et suh s

thpgeTesoriReDMEe In. My oteas and-sFdxGe the bBlybﬂblﬁﬁPVﬂiﬂ?b@{ﬂé& be animal or

hl\‘}(a%%%%%%egu%ogs% Blero 5,07 ¥ %nogl O Al e7 cei-}fzmay be
nmmratlzqd TNSdg td @eCN@mE{IDNtR@fW imyoiigRbl respbhid; thOcelld may be

M,/ost at | n%&%@sﬁ%’% %’t’ P'ﬁonfﬂﬁerf@ a3

ty PiRA SRR DRI senipeseabli pelTﬁsi&c].eﬁchde?@ld@GﬁMEﬂow the

a5 o R R 0 R i

SYW’@@F by ptherpBinkntapfictbiy GOMMNDIGOYIding tdp@st at i n- TNS- 18

M/ost atin- %&S t‘\%‘&@ﬂ&@%\;ﬁ@%‘ng W&ggﬁﬁrw mZimlon are

adgniEEDPGROPIKEV St MyosycatriimscTNgt RDrRA. GUBRERI e Wk YEwasting

T

muscle atrophy, rheumatoid arthritis, renal failure/uremia, chronic heart failure, prolonged bed-

rest, spinal chord injury, stroke, and aging related sarcopenia. In addition these compositions are

administed to treat obesity, diabetes, hyperglycemia, and increase bone density,

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

illustration, and not limitation.

Example 1
Identification of myostatin -binding peptides

Three filamentous phage libraries, TN8-IX (5X10° independent transformants), TN12-I
(1.4X10° independent transformants), and linear (2.3X10° independent transformants) (Dyax
Corp.) were used to select for myostatin binding phage. Each library was incubated on myostatin-
coated surfaces and subjected to different panning conditions: non-specific elution, and specific
elution using recombinant human activin receptor IIB/Fc chimera (R&D Systems, Inc.,
Minneapolis, Minnesota), or myostastin propeptide elution as described below. For all three
libraries, the phages were eluted in a non-specific manner for the first round of selection, while
the receptor and promyostatin was used in the second and third rounds of selection. The selection

procedures were carried out as described below.
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Myostati n- TN8- 26 36 HKFCPPWAI FCWDF Myost ati n- TN8- 27
37 PDWCVSPRWCNMN  Myost atin- TN8-28 38 VWKCHWFGVDCEPT

WO HsH9881- TNS- 29 39 KKHCQ WIWMCAPK  Myost at i nPAIMBS303/040781

40 WEQCGSTLFWCYNL Myost ati n- TN8-31 41 WSPCYDHYFYCYTI
Myost atin- TNB-32 42 SWMCGFFKEVCMAY  Myost at i n- TN8- 33
43 EMLCM HPVFCNPH Myost ati n- TN8- 34 44 LKTCNLWPWWCPPL
Myost at i n- TN8- 35 45 VWGCKWEAWCYNK Most at i n- TN8- 36
546 PLHCTOMWWEPPT  Myost ati n- TN8- 37 47 DSNCPWFLSCVI F

U35 48 H WCNLAMVKCVEM  Myost at i n- TN8- 39

49  NigektYirlfotsiein s phaact adcombiNBy4R tha & MQ@E@TCC #

tin-TN8-41 51 RCFLDADWCT SV ostati n-TN8-4
é%?%aa&@»@ﬁw wif“[ g1csting th?msmﬂsprs“%lywwgsm@moned
iy 08 pAMGP1 ERStedtbn St \(BEEL G PHEHBY whl %E att,riv@d D e%essmn

ostatin-TN8-46 56
"W?bwm%ﬂ%ﬁ e VUKWEBWVWB%% Gescrikgdin{United
Shis YR W I G MAMBEGHGowilk 8 thRichdimel: M&Tbgd fbublished International

DEFYV PF ostatin-TN12-3
GFSCT FGLl i@@lﬁ? %ﬁo P‘ﬂeOFRIEFEHQS’dGILE promyostatin were obtained

erBE%IﬁEM%P( Qﬁ}_@ibﬁ/\(/ecwr OSheddddihy JI%;(% Was @%phﬁed using a standard PCR

H}gm vinePSk pnme;%é{) g{tr:oauc:; ﬂifzes;ncggn site for Ndel and BamH]I.

5 MR DE MADBHBIACRREC A M DS A ATTCAGINIZABTERGCAAAAAG-3’ (Seq ID No:
LCDADMVPTI GFCVAY Mostatin- TN12-9 66
2 TTFWWNYAKCVHA Myost ati n- TN12- 10 67

3 tphkiert HYRACRGEEC Y TCMA DBA BGAGEANECALA AV’GTC-3 (Seq ID No: 293)
FSS CVFY OSt atin-TN12-13 69
st TR A
IR WEivh WeBRsfolvhaashiats, Folildidid #2506/ Bingle colonies were checked

WFRCM. :\éys DAF(I:V‘?%I tp eg§ %;g{rérs?}o;g]ﬂ%e f%gn ;émcluslon bodies. The plasmid

wrd i8IS EdTdl s€qriir e V961 gh tthd todidg 2l of the RAYbind SRR Y k&M P kenetic
ﬁﬂ tV\D 2004/ 058988 PCT/ US2003/ 040781

Bacterial paste was generated from a 10L fermentation using a batch method at 37°C.
The culture was induced with HSL at a cell density of 9.6 ODgq and harvested six hours later at a
density of 104 ODgqo. The paste was stored at -80°C. E.coli paste expressing promyostatin was
lysed in a microfluidizer at 16,000psi, centrifuged to isolate the insoluble inclusion body fraction.
Inclusion bodies were resuspended in guanidine hydrochloride containing dithiothreitol and
solubilized at room temperature. This was then diluted 30 fold in an aqueous buffer. The
refolded promyostatin was then concentrated and buffer exchanged into 20mM Tris pH 8.0, and
applied to an anion exchange column. The anion exchange column was eluted with an increasing
sodium chloride gradient. The fractions containing promyostatin were pooled. The promyostatin
produced in E.coli is missing the first 23 amino acids and begins with a methionine before the
residue 24 asparagine. To produce mature myostatin, the pooled promyostatin was enzymatically
cleaved between the propeptide and mature myostatin C terminal. The resulting mixture was then
applied to a C4-rpHPLC column using a increasing gradient of acetonitrile containing 0.1%

trifluoroacetic acid. Fractions containing mature myostatin were pooled and dried in a speed-vac.

The recombinant mature myostatin produced from E. coli was tested in the myoblast

C2C12 based assay described below and found to be fully active when compared with
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Myost atin- TN12-19 75 PSI CESYSTMALPMOGQHN
Myost ati n- TN12- 20 76 \W.DCHDDSWAWIKMCRSH
WOh®sHsEN- TN12- 21 77 YLNCVMVNTSPFVECVFN PCT/US2003/040781
M/ost ati n- TN12- 22 78 YPWCDGFM QQG TCMFY
Myost at i n- TN12- 23 79 FDYCTW.NGFKDVWKCWSR
M/ost at i n- TN12- 24 80 LPLCNLKEI SHVQACVLF

Mﬁﬂﬁﬁzﬁ‘ﬁ inriddYaybs@n EhnREAARARWE iﬁ%@ﬁ@nahan cell system (R&D

tatln TN12 2682 YP H
tlﬁf + 1@&@2 1s2 igngs T_Oé ture myostatin was used in the

98kAb} AT AT Myost at i n- TNL2- 29
pﬂ\% Cﬁg-I\/V\lEI\/FGr?gV%(S:S%SL Myostatin- TN12-30 86

-_-‘,'.g.!u ¥ ."'N [y °‘—= ‘7‘9:= atin-TN12-31 87

%M%@the%ﬁ$ﬁﬁﬁhﬂmﬁ%@% @®INC) at a concentration of 8 ug
DDCTFWPEWLVWKLCERP  Myost atin- TN12- 3

WWP@?SKEA@Q@ 1W@§1{ngtqa§1poml?lf@a(p§b9 .6). The myostatin-coated

InAhWEECRRARY SN s W1M6Q§faﬁ§h|aﬁn MZh&% a9r:bom temperature. Myostatin-
NLVCGKI SAWGDEACARA ~ Myost atin- TN12- 3

cqapqddopmonpsp SR RO bR tp%gq by pdlingNmolog ?.%gglllePBS and incubating at

rodRls WOk 1 MBI th AMAaSH. aFHeﬁ}esERﬂl% m%gstfﬂﬂi-coated Immuno ™ Tube was
PPF DNDM_QSLCKLL  Myost ati n- TN1L

thety pashebiiee tigep with EBS Wg@tbgtng subreqied to e gdection procedures.  Additional

I e DONEWMIRE: Tdo l:e ¥l &5 ndiakife sehdkdorft lnogfzyostatm) For each panning
GWVCHFDL HDWGAT Myost ati n- TN12-42 98

CW#W@@WEPEWE@F Tiiirs wesersriiectadiio theabows PROPOFR-RECERY et the
ToMBsdodY Mabdsiwaeadoatdd WK 1:9EMPERE ENDENEYWMREmyostatin protein.
M/ost atin-Linear-2 101 MEM.DSLFELLKDWPI SKA

Ho% i near-3 102 SPPEEALMEW.GWQYGKFT

My OSF@tehélrﬂahlﬂﬁg%oném&Q 3b&1?E0dLﬂah@;x¥lx&rM§ W&ﬁts for TN8-IX and TN12-
Myost é{l ny,Linear-5_10 HWEEG PEHVVTPYSY

[BES MDY BFrBA PVt 087 ASTECPNE: MECyBRsbout 10 random by
eM@&h@tférﬂheLlhﬁﬂafbra?y GO 107 BRA ety o3RIt Mk library stock and diluted

towgls\{ng{ ]:’]#’J{E Pﬁg é{\fﬁhé) %%BTW E%%;—EYRDI %@@rary stock was added to
alMREinab M dbe r}b&@ﬁreciﬂ)r #Ho De LI X, Wi b &ELBhENEr 10 minutes at room

temwygfzftelgthiv %H?i%ﬂ' kips %Pmﬁ%%%ggﬁm Pfand added to the second

Ierﬁﬁ)%Thﬁé'fbﬂ A6@BErnbgatild geld B $ibgbh KBNS R Wen negative selection
Myost atin-Li near -14 113 FDVERDLNMRW.EG-FMQXBSAAT

Sth‘é?E%R M5dnear - 15 114 HHGAKNYL RKGSAPQAFEAW
SAYbe@ish Ak MyobthiiERiRdid® 115 ' VESLHQL QWAL DQKLASGPH

After the last negative selection step above, the phage supernatant was added to the

prepared myostatin coated Immuno™ Tubes. The Immuno ™ Tube was incubated with orbital
shaking for one hour at room temperature, allowing specific phage to bind to myostatin. After the
supernatant was discarded, the Immuno ™ Tube was washed about 15 times with 2% milk-PBS,
10 times with PBST and twice with PBS for the three rounds of selection with all three libraries
(TN8-IX, TN12-], and Linear libraries) except that for the second round of selections with TNS§-
IX and TN12-I libraries, the Immuno ™ Tube was washed about 14 times with 2% milk-PBS,
twice with 2% BSA-PBS, 10 times with PBST and once with PBS.

Non-specific elution

After the last washing step, the bound phages were eluted from the Immuno ™ Tube by

adding 1 ml of 100 mM triethylamine solution (Sigma, St. Louis, Missouri) with 10-minute
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Myostatin-Linear-17 116 RATLLKDFWQLVEGYGDN
Myost ati n-Li near-18 117 EELLREFYRFVSAFDY
wWOR@8 058981 - Li near - 19 118 GLLDEFSHFI AEQFYQVPGG PCT/US2003/040781
Myost atin-Linear-20 119 YREMSMLEG.LDVLERLQHY
Myost ati n-Li near-21 120 HNSSQWLLSELI MLVGSMVQ M
ostatin-Linear-22 121 WREHFLNSDYI RDKLI Al DG
inbytasb@ivith ofbitil @ Rdking3 Th&ﬁ[é %@g%&h@@&bﬂw %}%@Gﬂcﬁn 948s M% nef;_rglized
ost at 1 n- Li near -
Wﬁgg%ﬁﬁ&ggﬁ%@:@%ﬁf ostati n- Li near-25 124

R&%bﬁﬂ‘ﬂﬁﬁﬁ@\&cﬂﬂqﬁﬁ%&‘étorwlﬂﬁ)h af bdimdL | bh@ar -26 125

Q é@tf\\ﬁ(k%Rﬁ%ﬁng‘ el a% Iﬁtﬁnp gllgd- éégq]égv?ere eluted from the
hﬁh%m(&ﬁb@@m 4y Wrégebter ﬁ%’bﬁglgfe_c&gblﬁ%g human activin receptor

GKLI EGLLNEL E ostatin
1B (K chimerag tengp 8% ¢ MinpeppokisT Miunesptadavithaol -hour incubation for each
BT RWPWMCPPYGSGSATGGS GSTASSGSGSATGQGHCTRWWM - CPPY
Myost at i n- 2xTN8 con6 131 WYPCYEGHFWCYDLGSGSTASSG
Propepiidecivmatbamdobege  Myost ati n- 2xTN8-5 ke 132
mp@%ﬁ@@@%ﬁ%ﬁ%ﬁ%%%%ﬁ%@d Fhh the
Myost atin- 2xTN8-18 kc 133 P
IngamesSdEabgnrdpme\d b O properiidanyy eisin smpde-a2 dgungbet Rbive) with a 1-
3t AMEYSPNIF COMAMESGSATGG  SGSTASSGSGSATGANVCVSPNWF

CM\/I\C/I lost atin-2xTN8-25 kc 135 PDWCI DPDWACKFWGSGSATGGS
GPDV\CI DPDWNV CKFW Myost ati n- 2xTN8- 23 kc

Agipiificatian

136 36 ERACEIP R G, VPRV
ostatin- TN8 ] s 0 “
C%reﬂw GBS caIPNSSRSESAPGECHE PRINB Wi turem@y chilled

oﬂé%@i_ %%%Ieeié%fsu NB- ﬂ%’bgae%ﬁgt%vam@ﬁo YRR PR @Rt solution.
Each mixture from different elution methods was added to a concentrated bacteria sample

and incubated at 37°C for 15 minutes. 2 ml of NZCYM media (2x NZCYM, 50 ug/ml
Ampicillin) was added to each mixture and incubated at 37°C for 15 minutes. The resulting 4 ml
solution was plated on a large NZCYM agar plate containing 50 ug/ml ampicillin and incubated
overnight at 37°C.

Each of the bacteria/phage mixture that was grown overnight on a large NZCYM agar
plate was scraped off in 35 ml of LB media, and the agar plate was further rinsed with additional
35 ml of LB media. The resulting bacteria/phage mixture in LB media was centrifuged to pellet
the bacteria away. 50 ul of the phage supernatant was transferred to a fresh tube, and 12.5 ml of
PEG solution (20% PEG8000, 3.5M ammonium acetate) was added and incubated on ice for 2
hours to precipitate phages. The precipitated phages were centrifuged down and resuspended in 6
ml of the phage resuspension buffer (250 mM NaCl, 100 mM Tris pHS, 1 mM EDTA). This
phage solution was further purified by centrifuging away the remaining bacteria and precipitating
the phage for the second time by adding 1.5 ml of the PEG solution. After a centrifugation step,
the phage pellet was resuspended in 400 ul of PBS. This solution was subjected to a final
centrifugation to rid of remaining bacteria debris. The resulting phage preparation was titered by

a standard plaque formation assay (Molecular Cloning, Maniatis et al., 31 Edition).

Additional rounds of selection and amplification
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CAPK Myost atin-TN8-29-19 kn 139

KKHCQ WI'MCAPKGSGSATGGS GSTASSGSGSATGQGHCTRWWM - CPPY
wWOR@805898$1- TNB- 29- 19- 8g 140 KKHCQ WINMCAPKGGEGCAABGS2003/040781

QGHCTRWPWMCPPY Myost ati n- TN8-19- 29- 6gc 141

QGHCTRWPWMCPPYGGEGEEKK HCQ WIWWMCAPK  Exanpl e 2

Cenerating peptibodies 5 Construction of DNA encodi ng

pept itkae &ﬁorfdlismmnthﬁ amplemerdq)h&,emo‘dﬁ@ e e et eéunb wRghdRE as the
atin re us al one or_in conbination wth ea g
GHTBPES b GerTgts TEF IS SH B T8 T ARRLAeAP B pLg from
thgggcz?%%gh ig@gff& maggg ggt/maﬁ Ogtgfhaﬁhbt El‘fdrﬂﬁnad bhgd ot@&e&f@fl and
am no aci d_sequence o
PEICRYO, SHEr B oL Og@ﬁfhwéaw 3 sl etionthe A shphoge was
pRi¥H B ak &1 tid PlaGuetfOrmatiad 30X)abovee Tidiv T%laques were pleeC{/ and placed into

THTCPPCPA;EL LGGPS VFL FPPKPKDTL M_SR
‘?R%efmvﬁfrv'[hesgmaster plates were

ﬁm@auﬁ@b‘;\e@%@«s&n% T&%WWPPS
RDEL TKNQVSL TCLVKGFYPSDI AVEVES ENNYKT TPPVL
DSDGSFFL YSKL TVDKSRWOQGNVFSEABmpsY TOKSLS  LSPCK
Phape @1 IdA No: 296) The peptide was fused in the N

uration (peptide was attached to the N-term nus

C P T pikee figns é’@ieéﬁl)leCthHé Piege BRI ginddkanspaueprsgt Thresequences

W\%sar@(gamgss@@beqm C-termnus of the Fc region), or
the N, C configuration (peptide attached both at the N

and Phage ERiSfEasgrertprmed ps follaws. o) E. Gdipdl-a due MREcgliuse was grown

it 0B ) 526hell ©. 525D %ﬁ%hl%ﬁlﬁl&énvﬁ%lhq&dﬁ' 1%%ac§1%llg'fta 96 Wep icrotiter
f usi ons. Each pep Tl construct ed !ﬁ_ytannea in
&

plaig; A4 ulgt eblrerig’a%ﬁ%’faéééq% écseaeh Bl gilywedfodnect bedtesiefferdl> min at

APt € ABo1R G DBlultyP 1 BARRB! Rh@inthgd0Y gffnl%? feBd@fhe and 50 ug/ml
nucl eoti de sequence encodi ng the pepti hese

of Fniaiklie Metstalere 1 sachyyelc hhegicygsites p sftheatiregbaied wigpghaking
- |

R Ry B TR PV b BRI B 0.6) vas

aligwied kandontaintay ‘i’fewthamwrp omlatdséNﬁNmmwrﬁght@t 4°€x Misrgbntrol, a

tal h had been
AL S S LS g e |
resuPn tmgollq“gm dagnliquidkin tregsoteie pwtetdrl‘dms‘oqf%web was discarded,

w%h?cﬂhfe? Qﬂ{] Q%ﬂiﬁ)p S Qﬁ(f')eaﬁl gl?l)v%) lﬁ&crk"él%{gglé §(%31f1 %% rmﬁ( solutlon at room

variant o raln
tegpertieerfdr bhave ethgrreigk sollitionwss digmasled,ané tnaali@ert (waslteh ¢hree times

wﬁp {he 'PEBX s&lgtl %1#:9 ﬁletl%g?wgsﬁﬁlg Ef% Qt@gﬁt 58 BP%@TQL@O%E (Vagad%ed to

to possess t e gene fusion
eaqly ek of thel protoénoesaied MaXAOIspl npjhtes. s&hpht ) u:l néomgls etladsdichm each

ngp{n t%‘wéﬁf H)ﬂte ﬁ’&l&?eglteh %etﬁe €Ol dlg% gv%lgync);fttlléegﬁ};ﬁtatm

created Usin an alternative vector
cqampipites 2xBell 24(tReesRyolRd BYAiceatadadttess The 1€ whnaixtutedn théwo kinds of

plﬁt@@%@re ﬂﬁﬁ‘&rﬁédkf&dl Nu BtQBong éﬁﬁ@fﬁtug’] ?r%l thH!%d VWl Ihggar ed fm{n the

gest I on was per orne one cons
Mpgiswp (péatesi aid theawslle prersvaghedsbout thoerdgmasfwith B SFl-“dolldwed b2 Bwo

tlﬁx%q'\/)%igllf%si gliheﬁ?@’ Rﬁ:‘g%éd %ﬁigl\d% %@%AEETS@&E Pharmacia Biotech) was

E;@qqigg pheont 1: aﬁOQgﬁncme[gjp_ of the d11uted solution was added to each well of the

Maxisorp™ plates for 1 hour incubation at room temperature. The liquid was again discarded and

the wells were washed about three times with PBST followed by two time with PBS. 100 ul of
LumiGlo™ Chemiluminescent substrate (KPL) was added to each well of the Maxisorp™ plates
and incubated for about 5 minutes for reaction to occur. The chemiluminescent unit of the

Maxisorp ™ plates was read on a plate reader (Lab System).
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30 at 37Cin Terrific Broth nmedium (See Tartof and
Hobbs, "Inproved nedia for growing plasmd and cosmd

W@ b@nessuss Bet hesda Research Labs Focus, Vol uneP@r/upmgs040781
12, 1987, cited in aforenentioned Sanbrook et al.
reference). Induction of gene product expression from
the IuxPR pronoter was achi eved follow ng the

SEQADIN@ 1 tofl2% Were ssed thgibrateqeptitiotidticalie same name. The peptides having

|
i Ter oy e
130avogired g a fieker SSuerick.| SEQ T2 NCE 080 1611011 weiglatst &3 tdBSrate

%ﬂ%@ﬁ&to‘f' e%am:%?C for an additional six hours. The
eria tU%s were then exani ned by m croscopy

5 for Chsepue &quIEesofere detdrinied for HRANE S dandd @tblub Sﬂﬁeﬁfﬂde@ﬂ‘hese are
S&% 2004/ 058988 PCT/ US2003/ 040781 centrifugati on.
Practlle i ncl usi on bodi es were observed in induced

cul t HDXCXNWHWMCKRY (SeplD Nbiet42f-c- f usi ons wer e nost

ol T gERERRERHCAP Lo DRI by r esuspensi on i n

LaenB{GCXRWIDEX GUKKe (SedDtNg: niiyg 10%

1 (3- MR ARG al yzed by SDS-PAGE. In
0 rmst cases. - am—rn%)e( ge%@)elﬁ%s@ e stai ned band of the
aperKK@Mﬁ‘@Q@VDWuI(Safqmcgh%)was observed on an

potlbo ies Cells
FO\?EQ? é) @%&S c:i')nsensus[ segue%ie/s,rl]tg %eﬂw%& secweeﬁeg’) %ez}ﬁ:pgppsensus
sepreassue the hmimpgeidivhidhi abimy§ Sccupasise §os&tonl SXORErASlahy Addetally

ccp b AR PR AR, Fre T Rl et e st ver
15 fixgd pminoakcidbin the BNS-DA libraw guani dine, 50 nM Tris, 8 nM
DTT, 10 pH 8.0 for 1 hour ‘&Bﬂﬁi/ 10 ratio at anbient
tenperature. The solubiliz ture was diluted 25
PERHBON YA NAME SEQ.HaNo 2PBPHIDESEQUENGE nM Tris, 160 nM
Mzgstatini TNS-C@ 1mM dy st EIDRCKIwWiWMyseRm ne, pH|] 8. 5. The
MposktiuTNSWE®12i nc@bat EDIOVAVWIWMAKPE he col d. | The
MyoskiiitTN V@3t hers  dirabvzredvagenitsdppl0 nv 1ri s pH 8.5,
MbdhtavI NS @ona 1. 5 /M Ulrgay. CINIWETWRICKPRET NI gt d| al ysi s
MjdietinANgAEonbNe &1 al KEaPEYRRRFWEBIL €0 O P"' with
MPGEEhA NS TNe PT RPYPCYBGERWRY preoved—by—L5
MBI O F1T0ASCRURFDVOCT G, s _oadet onto a

Myds faﬁﬁﬁ'ﬂrgrébhg A TS S R el i hg ggl Lﬂr\r/ln

T3 T

MySstatin- HP tll - CV&PW Mroae B0

MRS G DRPer ety Ey e 50 TM Nadl.
Myoslalin IN8 1~ o1 IRDLCRAGVEERMCREP o 1 1 the acet at e
Myotlapic NGy 0T L HOKCANV GG lane b 1 0 DAkl | e,
Myqstatin ING3. YRGGRFGMWALNY vol unes bf 10 mM

MB@AWFIII.E_FN@#mnhm K o HWETCTAMNCDYE: he col urm delvel oped
Mygs@fn-IN$s ol yntd voHIREPHEARLENEW r om 0- 400 M Nadl i n
MyosignABE  puf f &y . (KEWEWRWEYMERE wer e anal yzed by
MygietipANE-7 Fr act 1ons|FEGEPSWANRGLOLner i ¢ pept i jpody wer e
MysslotiedN8R8r act i olfs K smwaedwwed by gel [filtration
Mitostathie THE#9 ne i f 1%ny|NARYTEDN@WEIRGBWLPI esent . |[A nunber
MyobtathefNBAOdi es er eWBHPeAGHFWICYDIT he pepti des of
Mybahli@e TN8-1The pept | daswWevSPNwPCRiiCcned 1o tlhe human
Mylogiiln-F8MR! ecul e T qwHdRGRErWERNIPodT es 11T (Tabl e |1.
MyBegai-GNBA3 T e PepTEReERRWIEWMEPEKE 11 tTe|C
Myeoafid-gNEaLT On 1 1dl ORHSE Wvﬁﬁl\ﬁwpu uc matfed was

£

MyBkh@EFREIET 1185 T8 LTSS TATTIANIR,

confrgurattom Tndrcates —that—t ed was
attached at the N- termni of the Fc. The N, C
configuration indicates that one peptide was attached
at the NNtermni and one atsgthe C-term ni of each Fc
nol ecul e. The 2x designation indicates that the two
pepti des 30 naned were attached in tandemto each
other and al so attached at the Nor the Ctermni, or
both t he N C of the Fc separated by the Ilnker

e .

T | N |



peptide is attached via a (gly)5 linker to TN8-19

peptide. The peptide(s) were attached to the Fc via a
W@ odoy)p58988 nker sequence unl ess ot herw se speci PCBUS20081040781

sonme instances the peptide(s) were 35 attached via a k

i nker. The Iinker designated k or Ik refers to the
_gsgsat ggsgst assgsgsatg (Seq ID 62 WO 2004/058988

MRGShIEZNR360407836 NeeGEWWDVDReQFSequence, with kc

M@keiid-TRg-170 _t hexd T nkecCrRvvofirtyd0 the Crerjm nus of
MyeeaficTNGNg KN FeT EPDWIEDPBWWEREWIKer attached to
Myd8tafth-TRETD NUS ™ Ojg T —col um 4

MyRb&EhRTNE 90t e '36”‘6'\7\7 ﬂt&ﬁvhﬁglﬁcuu g E\',' Fc to
MySa TR SEPTT 05 SRS GEGART S Tefers Lo the
Ny T JOVREPR LWL P o i so as.
N[‘Y'QSt?‘.tlﬁnf Nj’:&”“;: e HIYACCY, W¥e 2 diner| with two
oMU TNE-20 oo A {SPACHSPWWWOVEG ool es  dnd the 2X
Mygstatins ENSR3 ng-1dao_|BEMGIRMWEESOO dem wi || dct ual | y
[My@statingTNE26 i t b 36n1r|HREGERWATFCWRE peptide and two Fc
MyigptatiniTN&27 S nced% haPRBMIV BRIV ESNMWen in Talle |1 are
MyopiptesBES28 n E, ol i |VWKEHWEGMDGERTho aci d 14 resi due
MyostMit- TIN8R9  Ther¥¥f or EKHAMWISNCASHI es in thd N
MyosthtingTIN&HB0 on _ar4d MHWVHEGSTAEWEYRIer - Fc,  or
MyettatpePiN8-de- | | nkdr - peSPCYRHYRWEFIFC, For exa npl e.
MpeghidDN8-85 | n t42e (SwondGRRMEIGMWNar e arrarjged as
MyvettathcTINg-Bker - pet | JBMOICMIHPVFCNPH
MyetathCENg-BKer - pepf | dEgkTCRK®PvAgPPpI0e, for exgnple.
MyeRhtPPdE-85 TN (€ GvRNIGERIW VEARANIGD are a cgnbi nation

"U-

f"

h@BStQﬁlLJFNS BOT XDl SprHval W RN TTTRET = _
Myostatn 98- 3PEPLI Qf_y I8t PWWLSEVIP"CLWC”L’Cbnc' codi ng
I\/Srféﬁﬁﬂﬁf’NQ/%WPl' U4$U| SEIWC ,\MKQ?EM etow Ini,ln.,abl e ll.
M Hi?ﬁﬁﬁ] Ng BIQ'IF U:Jl. I@C fng = T]‘ S“IYE,\I |iun2:|”:/‘;:r al ar y
DR LM YT i By
T S N €10 (G AN

0S MA), L
My ertet S GT CAGP T TTVE Y C T ROECE ERAACCCAAGEAGACCCTCA

Wﬂstafmnflfﬁgr%rqu(ﬁéf TOKRCAEARRIEI GGT GGT GGACET GAGCCACG

ﬂ . @(FW GERCGGCGT GGAGETGCATA

M ST TAGAGTAACT wuwwmﬁ@swwum% 30
MY Sstatin 1o bl T CUGHeN T (iphyt BOPMY ‘
e o by a 69999
U od e pféﬁy"iW%ETT 'S‘f’ < YHAL'A'E I3
M:blbgtlo -I-m = gvb_‘_'_ < K m GF Heees 5
"\

l\/l"oqta‘fﬁf— 'W'Eg" TESSCWSPY :

ge—ctcod . 3 cl udes
NI?%sédf e e e SR BRLC ke S and_a] <t op
Myoefaun 1Y/, TR [PWWCQDNYVQHMLHCDSP

Myostatin-TN12-15 71 WFRCMLMNSFDAFQCVSY
Myostatin-TN12-16 72 |IPDACRDQPWYMFMGCMLG
Myostatin-TN12-17 73 |FLACFVEFELCFDS
Myostatin-TN12-18 74 |SAYCUTESDPYVLCVPL
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63 WD 2004/ 058988 PCT/ US2003/ 040781 Therefore, the
structure of the first peptibody in Table Il is
wahig40s8988. with a C configuration and a (91Y) 5pCT/HRm03/040781
is as follows: M Fc-GEEEG KDKCKMAHWWMCKPP (Seq | D No:
303). Exenplary pol ynucl eotides encoding this
peptibody would be: 5'-
MYDEBNCTIIACT CACAGAT GFSICASTT TASOTABCALNT GAA 5
MIPEETEBEEINCCCTBAGT WLICHID IWASCIGAGRAGCCAAGGACACCC
MyGAd T CNCCCACGCC T EANGVMNRT ISR S E-T GGACGT GAGCC
NAGEARCACCICACGTRAAGT P S D TG COCGT GGAGGT GC

Mybaai v e ; PN P ./:\AGGAG 10
FEG I CC T CAOGT b ’ AT CCAGAAAACT
i : cracAcdeTaoce
2 R A A R P A CCTEICTGGTC
SEAUAINTZ2 L~~~ B~ ABRWRLELY DS H] GGCCAG
MStn N %28&;?78 GAGEN )GGCTCC 15
My a2 T o
W%ﬁ@ﬂ%mﬁ‘ﬁ‘@c

MApetiR AR PESPGGCAGS CGARIIPGTEAWREBEVGEGERP Seq | D No:  304)
MaostariaBINE 2133 Pept8vbodyNRaseLRepsKrlecOUeT eot 1 d¢ Sequence
MyGedinl TN Ny My o8t atAHWHI‘fQGMYGM@W‘YKHP

MACHENTGNY HECARAR T GT G .
C P PV A\ NN NS (S ; - | - TI\B_

MG N2\ BB NDY MWGWIWP
Mypyadin kY 18-38Ng. R QSLCKLL

MpgeratinNISPECAAART GT HXRENY BNEJILEGCCREBN 3
M@&TGEhTOAAACCCCCEs ( SEGhEDNNEWMHPFTW.SET at 1 n TN8-

MGk BKNWANMTKPK  AAAGRSRTSIOTAMPW AP G 5 gly C
Measdin GATIGHOCAAA! W@@GE%W% ati n- TN8-

MYRGYENTEUEYDL 665G, TOCRA] TCCACTTC 5]gly C
MG&RSin-1 sxed T ACGHE CT IS RE T NPownpayostat i n- TN8-
My®sta! 1 g! y N
M§Gthein1 el 3-T A [SRPEEAT MEWL GW i|tI n-CTN8
MG A YO 4SS PP R ) Y
MySStARn Fingh? s> 104 - | FH FHVVTPYS

Myostatin-Linear-6 105  |[KRLLEQFMNDLAELVSGHS
Myostatin-Linear-7 106  |IDTRDALFQEFYEFVRSRLVI
Myostatin-Linear-8 107 |RMSAAPRPLTYRDIMDQYWH
Myostatin-Linear-9 108 NDKAHFFEMFMFDVHNFVES
Myostatin-Linear-10 109 QTQAQKIDGLWELLQSIRNQ
Myostatin-Linear-11 110 IMLSEFEEFLGNLVHRQEA
Myostatin-Linear-12 111 YTPKMGSEWTSFWHNRIHYL
Myostatin-Linear-13 112 [LNDTLLRELKMVLNSLSDMK
Myostatin-Linear-14 113 FDVERDLMRWLEGFMQSAAT
Myostatin-Linear-15 114  |[HHGWNYLRKGSAPQWFEAWYV
Myostatin-Linear-16 115 JVESLHQLQMWLDQKLASGPH
Myostatin-Linear-17 116  [RATLLKDFWQLVEGYGDN
Myostatin-Linear-18 117  |EELLREFYRFVSAFDY
Myostatin-Linear-19 118 GLLDEFSHFIAEQFYQMPGG
Myostatin-Linear-20 119 YREMSMLEGLLDVLERLQHY
Myostatin-Linear-21 120 |HNSSQMLLSELIMLVGSMMQ
Myostatin-Linear-22 121 WREHFLNSDYIRDKLIAIDG
Myostatin-Linear-23 122 QFPFYVFDDLPAQLEYWIA
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Myost ati n- TN8- WYPCYEGHFWCYDL

TGGTACCCGTGCTACGAAGGTCACTT 5 gly N con6
WETBEISEIIANCCGACCTG (Seq | D No: 154) Most at i n- FQBUS2003/040781
| FGCKWADVQCYQF ATCTTCGGTTGCAAATGGTGGGACGT 5 gly C

con? TCAGIGCTACCAGITC (Seq I D No: 155) Mostatin-TN8-

| FGCKWADVDCYQE ATCTTCGGTTGCAAATGGTGSGACGT 5 gly C
Moot 8tinHGACGTGET ACCAGT TEFFIBF O HNORNSEVNEBS).DMM/ ostlat i n- TNS-
MyoEREMIARMDCY OF BACT IO RANNICHISEREACST 5 dly N
Myos&inHGAGT CCTACOAGT TOY a3 WMNERENGDHV AV 05T at i n- TN8-

MYHEVSENAFEWM (36T CAGORMNEKEDIREPeRRGRS 5 J! Y C 64
ML 0B e 8988 P T/ WSS REOSEHY ACOPEDE NG
Mybét&nh%lﬁ‘e'a&-?sd'A'fzs(bGKt g IT C
MS’%M ot by NEAMEY T T ¥y

BUAH ARG Mﬁ* SHETRWPWMCBPYGRGSATGGS

0S a | n- -1 KDL( d
AAAGACCTGTGCAAAATGT _ &V@%&W\ccecce

MR AN TR ¢ ‘
(Se I D No: 161) |vy0<~ POGERC

MY SEEAQRCNE GRSGTAAT ﬁﬁ@Wp&Pm\VEwGs@MéPG@sG GAACGTT
(Se 1D No: 162) M ¢stadsavGENGGlmpep X
TGGTTCACCTGCCTGTGGASHFGCGA 5 gly C CAACGAA ($He | D No:

Mi6s%tinM OB AB k- 1338- ~PDWE@WW¢{W¥}SGSATG S
CACACCCCGTGCCCGTGGT ymﬁ@s@s&mpﬁwm
(Seq I D No: 164) _ tin- TNS- 6 KEV‘@\_L\W_\:IXPE

MASYRA LB PRSI T TR PR AT ARACCGGAA
(Seq I D No: 165) MS@%T@IS%SE%@T& 8 LDl

TTCGAAACCTGCCCGTCCTgwg AT A 5 gly TTCTE TGGACATC
Myre%edﬁh@xm-zsﬁpnawo mempb%cﬁ” &5 ?'GGACAT c

Se 1D No 167) Myt 0 TR, BRI

(Se 1D No: 167) M/ |n- WAL

M AR R S R AT AR A e Tor W e T o G COCTG
Seq I D No: 168 B §‘§T CVWAL
AACTCCTGGTGCGAAGACC@%%EE? BORY CCTBGTGGCTG
NG: 9 v = ' TS TeT el
M B o
(Se ID No: 170) Mo
MR RO T RE T 156 RWPM}IQ‘PPYGSGSATGGS
GSTASSGSGSATGKKHCQIWTWM
CAPK
Myostatin-TN8-29-19 kn 139 |KKHCQIWTWMCAPKGSGSATGGS
GSTASSGSGSATGQGHCTRWPWM
CPPY
Myostatin-TN8-20-19-8g 140 |[KKHCQIWTWMCAPKGGGGGGGG
QGHCTRWPWMCPPY

Myostatin-TN8-19-29-6gc 141 [QGHCTRWPWMCPPYGGGGGGKK
HCQIWTWMCAPK

Example 2
Generating peptibodies

Construction of DNA encoding peptide-Fc fusion proteins

Peptides capable of binding myostatin were used alone or in combination with each other

to construct fusion proteins in which a peptide was fused to the Fc domain of human IgGl. The
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GITCTGCATGGITATG (Se 1D No: 171) Mostatin-TN8-12
WIECYQREFWCWAL  TGGACCGAATGCTACCAGCAGGAATT 5 gly C

WETBEISHIFGCAACCTG (Seq |D No:  172) Myost at i n- FCBUSB03/040781

ENTCERWKWMCPPK GAAAACACCTGCGAACGTTGGAAATG 5 gly C
GATGTGCCCGCCGAAA (Seq ID No: 173) Myostatin-TN8-14
WL PCHQEGFWCIMNF  TGGCTGCCGTGCCACCAGGAAGGTTT 5 gly C
aﬁﬁ%ﬂiﬂﬁ‘é&fﬁ%@ﬁﬁ@é partibbNach pkpdhodMeas Falolwd (FIdBardfao terminus to
& PF TCCACCATGTGCTCCCAGTGGCACTG 5 gly C
TC (Seq ID No: 175) Mostatin-TN8-16
| FORAANDYRCY RPETCTHSSGEFPERPROTCUTSHIFRNGT W aby C
TGARECLEWREATVD G BBV HNR KNKPREFQ)Y NIV has InFVINS - 17
| YEQRWDNQREDK OKNGNCEPRIGIANA R GEIESHRDON Brigpg C
CCROECTRAQEACATC vKSEY PSDIANVE WES KiGQPMesrat ippvI NS - 18
PDBSDOBBEMINCKEW ISKERW ESI GO TSSMIEEACACRS TOKSLE C
GTE&F'MEWQ@M | D No: 178) Myost ati n- TN8- 19

id e £ Al GttRch9d ¥ the N-terminus of
%@W@C : Seg I D NO 179) OSEItat I, nl{j [ggtlshéFgreglon) or
fkACDESEdE Sachdd BNk at 11%@\) afdeC MEhidQ0AHRTR n) Separate
eFf;CT/ USZOO / 040781 :%%OSS tin- TN|8 -t%%ﬁlunV\FDCYGDG:K  was

cdnSiguctdd %nn&ﬁ@ paldy Gﬁd@bﬂm’d}e&ﬁ&s 2%11@5’3@5’% age nucleic acid to

GIGGr GCCT
R e g Sy T L

n@éﬁfm J&ﬁ@ﬁ&%ﬁéﬂm %] @gﬁieﬁts Crielfedotdchidby E(E@Ei&'f into either

a 4  GPACHSP FG
BRI eI -G Cten T BB s termina
ve(c% fdr Ehel\bteni:ﬁdl) orishtasdnabhichr Iﬁﬂlﬁeﬁl@réﬁﬂﬁﬂbgr ?%M@Mpau and Xhol .

TS T o0 PSS P R S BREESPIR o 3596 or
4 1GACABAT TR0 SISIEHDEDOAENS ugihy sthhdakdIpF&eided G@Med Were screened

fo{' a%%bﬁi% tg%fod%c%qge recombinant protein product and to possess the gene fusion having a

correct nucleotide sequence. A single such clone was selected for each of the modified peptides.

Many of constructs were created using an alternative vector designated pAMG21-2xBs-
N(ZeoR) Fc. This vector is simlar to the above-described vector except that the vector digestion
was performed with BsmBI. Some constructs fused peptide sequences at both ends of the Fc. In
those cases the vector was a composite of pAMG21-2xBs-N(ZeoR) Fc and pAMG21-2xBs-C-Fc.
Construction of pAMG?21

Expression plasmid pAMG21 (ATCC No. 98113) is derived from expression vector
pCEM1656 (ATCC No. 69576) and the expression vector system described in United States
Patent No. 4,710,473, by following the procedure described in published International Patent
Application WO 00/24782, all of which are incorporated herein by reference.

Fc N-terminal Vector

The Fe N-terminal vector was constructed using the pAMG21 Fc_Gly5_ Tpo vector as a
template. A 5’ PCR primer (below) was designed to remove the Tpo peptide sequence in pAMG
Tpo Gly5 and replace it with a polylinker containing ApaLl and Xhol sites. Using this vector as a
template, PCR was performed with Expand Long Polymerase, using the following 5’ primer and a

universal 3’ primer:
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Myost ati n- TN8- 27 PDWCVSPRWYCNMWV
CCGGACTGGTGCGTTTCCCCGCGTTG 5 gly N GTACTGCAACATGIGG

W@ Swg/osPsNo: 187) Myostati n- TN8- 28 VWKCHWFGVDEBERTS2003/040781
GTTTGGAAATGCCACTGGTTCGGTAT 5 gly N GGACTGCGAACCGACC
(Seq ID No: 188) Mostatin-TN8-29 KKHCQ WI'WCAPK
AAAAAACACTGCCAGATCTGGACCTG 5 gly N GATGTGCGCTCCGAAA

56388 IsDANAA ALERA ACMr AT HRGTECRE30A NECEETUAMANAAAA

GGT TCCAGT(ESAGGEEATATEITETSGabU AN -3 TR ACHACCT G
(Se I D No: 190 ostati n- TN8- 31 V\SPCY FYCYTI
3 PaSrOCOSETEY

EFREPAECS o1Sea P Ney@88sCTACACCATC
S T m t enz e
( € TIQ mlt %9’@{ _IprMﬁ@tS\x/é% gélk)u;rhﬁi' ad ﬁ%@r@%ﬁm nzymes Ndel
an@%tﬁll ﬁomdhe plagyyig amgpcdﬂuﬁlﬁqtm erz@dm@\nemwmww together
W( Seq | D R CIoED %ﬁ I\/yosgtaatél u CHlleolh, ChY L e i Columns.
Tiergsmdrad eep e tondedebrmsstagisd Ngatign poraiiceandderaulting
li §§19mlx|gﬁré\Qas tila%@orméwgt%tEaEdlzrbeﬁ 2315 25%\%«%%& selected and
GGTTGCAAATGGTACGAAGC 5
DNééaqqewnmowaswé?mem H<OHeqt ﬁbwasséﬁnpﬁmrhww as a vector
solefebfol GleAotiHeA eI ®eing! Y N GATGTGCCCGCCGACC
(Seq ID No: 196 Myost at i n- TNB- 37 DSNCPWYFLSCVI F
Ceonsmation aidiedtenmmal Heter TCCT 5 ly N GICCTGCGITATCTTC
( Se theﬁcr%terr&lgaﬂ)veWb@%Sefpn%@ruqt UsTE RANHERL FQISV/ERp vector as a
(Seq g 195) SRS i gl T RE%%;FFL%@CIEYF Hplace i
w @,ﬂi’fm& Merrantdad ssegy PeRNyas perfosmesoniticiaerd bong
ase si auﬂi%ﬁal bysiihed bhdhd N%irﬂ&r AVRCMAFSDVCTPG
GGCG#Q CTCCGAC 5 N GTTTGCACCCCGGGT
Pg@ler N TR OIS CLRrAR A HIC Vi e IOADIERY
3 Tiiamleﬂ I%ﬁﬁ(@ffﬁb@ﬂ@ﬁlﬁﬂ@%ﬁ&g@fﬂﬁﬂ@@é@ﬁd GIT

(Se ﬁtf@m@@@:AcwmA@cmA@y HSLE S VE@

GAAAAAATTTGTCAAATGTIGGTCTTG 5
(Se qTI}egesNgmg PCR product was gel punﬁed and dlgested with restriction enzymes BsrGI

and BamHI. Both the plasmid and the polynucleotide encoding each peptides of interest with its
linker were gel purified via Qiagen gel purification spin columns. The plasmid and insert were
then ligated using standard ligation procedures, and the resulting ligation mixture was
transformed into E. coli (strain 2596) cells. Strain 2596 (ATCC # 202174) is a strain of E. coli K-
12 modified to contain the lux promoter and two lambda temperature sensitive repressors, the
cI857s7 and the lac I repressor. Single clones were selected and DNA sequencing was
performed. A correct clone was identified and used as a source of each peptibody described
herein.

Expression in E. coli.

Cultures of each of the pAMG21-Fc fusion constructs in E. coli strain 2596 were grown
at 37°C in Terrific Broth medium (See Tartof and Hobbs, “Improved media for growing plasmid
and cosmid clones”, Bethesda Research Labs Focus, Volume 9, page 12, 1987, cited in
aforementioned Sambrook et al. reference). Induction of gene product expression from the JuxPR
promoter was achieved following the addition of the synthetic autoinducer, N-(3-oxohexanoyl)-
DL-homoserine lactone, to the culture medium to a final concentration of 20 nanograms per
milliliter (ng/ml). Cultures were incubated at 37°C for an additional six hours. The bacterial

cultures were then examined by microscopy for the presence of inclusion bodies and collected by
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202) Mostatin- TNS- 43 WEYCHLNKSECTEP

TGGTTTTATTGICATCTTAATAAATCT 5 gly N 66 WO 2004/ 058988
wWEOA0SR803/ 040781 GAATGTACTGAACCA (Seq | D NopCTR0S2003/040781

Myost at i n- TNB- 44 FWRCAI G DKCKRV

TTTTGECGTITGTGCTATTGGTATTGAT 5 gly N AAATGTAAACGIGIT

(Seq ID No: 204) Mostatin- TN8- 45 NLGCKWEWWCFTY

CMT@EB%\TKMMAEG@MTWé&e obsyrvid ﬂiTM@EﬁiEMMEtmg that the

F RHERT LA RST AR P RER A sl e Aptoemlsrere ysed

dr&Aly bﬁ&%&%ﬁﬁ%& %Aﬁﬁﬂ%@gﬂ?&%&ﬁ%@bﬁ@%%(wmnd and then

aleﬂéézad P RPASEH7 0 mpst saenep HlepRELCO M EREVACT GV SIRGPpropriate

mB@%LG@TG%E@MD%TﬁAQE% iy N G
FGTTGACTGGTCOGAATGCTTCGGTCT G (Se | D No: 208)

CTFG_DEFYVDCSP
%TTE@TMMH Q%r@T 0 fane (p@f \Yohhlne) II_Sy h1§h S[;ressure homogenization (3
GAATTCTACGI TGACTGCTCCCCGITC

pmgf L3009 PpRpod glc‘ympmgmmsted by centrlfugatlon (4000 RPM in I-6B

fﬁm@m&%@%@@ﬁmﬁmﬁz&l iy 6 Nt lMl‘ane 50 mM Tris, 8 mM DTT,
GGGGTTTCTGCATGCTGT e TD 210)
%@é‘]{ ll'lqlllr q-tmllél Od‘atlfmf@g@}ngthw The solublhzed mixture was diluted 25

SOENIGTR, 0NN ar e, 3 mM cysteine, 1 mM
CEGFOAGACCTGCGTTCTGT GG (Se . | NO: 2113,

TNE?“‘B“‘EE;W@WHF‘@Q@\PWt in the cold. The mixture was then
dﬁ?mmm GORSI 1Ract) s M urcywl\%fter %I:IL %em1ght dialysis the

p%ﬁcgg E{a}yﬁatermszad@stpﬁ Fj@%&&rltgwqc&(efg '}‘Ill?a precipitate was removed by
bRl GG Aal AL AAVANGATe d 2n @) aySPNSth:arose Fast Flow column equilibrated

@%MWQ%&M{@% the column%v]ég )washed to baseline

wAT BKHACEEAMERGCTT A FGT @hd calhin Mas moped with a 20 column volume

gr%cc}rgﬁ%rw Nil@bﬂmﬂgq{ptgb@%eer lﬁlljterlr\llgtlvely, t)ter the wash to
bl dhha Ry GlasHEAAGMATS A urdh SmdY of £, mM sodlum phosphate pH 7.0 and

GC%GA CGG GCGITGCTTA C (Se I D No
thW umn deve Tlow\cﬂ\glltlg m nt from 0-400 mM 1\?aCl in phosphate

bﬁﬁﬁ@@:ﬁ% 8‘88158 GWBENFra¥hibhs containing dimeric peptibody
GAAd (Se 1 D No: 216)
were poole ractlons were also analyzed by gel ﬁltratlon to determine if any aggregate was

present.

A number of peptibodies were prepared from the peptides of Table I. The peptides were
attached to the human IgG1 Fc molecule to form the peptibodies in Table II. Regarding the
peptibodies in Table II, the C configuration indicates that the peptide named was attached at the
C-termini of the Fc. The N configuration indicates that the peptide named was attac‘hed at the N-
termini of the Fc. The N,C configuration indicates that one peptide was attached at the N-termini
and one at the C-termini of each Fc molecule. The 2x designation indicates that the two peptides
named were attached in tandem to each other and also attached at the N or the C termini, or both
the N,C of the Fc, separated by the linker indicated. Two peptides attached in tandem separated
by a linker, are indicated, for example, as Myostatin-TN8-29-19-8g, which indicates that TN8-29
peptide is attached via a (gly)s linker to TN8-19 peptide. The peptide(s) were attached to the Fc
via a (gly)s linker sequence unless otherwise specified. In some instances the peptide(s) were

attached via a k linker. The linker designated k or 1k refers to the gsgsatggsgstassgsgsatg (Seq ID
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Myost ati n- TN12- LPKCTHVPFDQGGFCL
CTGCCGAAATGCACCCACGTTCCGTIT 5 gly N 10 W

WEBANTREGTGGTTTCTGCCTGTGGT  AC (Se | D No: 217CT/US2003/040781

Myost ati n- TN12- FSSCWSPVSRQDMFCV
TTCTCCTCCTGCTGGTCCCCGGITTCC 5 gly N 11 FY
CGTCAGGACATGTITCTGCGITTTCTAC (Se |1 D No: 218)

Ny 8 Ghlenseqdénge, wRthkCreYY QFhd¥RRer attached to the C—terminus of the Fe, and

I%C@W%%%L %fswﬁgc}?l[?f[‘g?le II below, column 4 refers

td\dioBiilat sequehbl comndRMCHPNY ¥@Mitst peptide and the fifth column refers to the
GGT CAACTACGT 5 gly N 14 CDSP
%&%@% GCGACTCCC  CG (Se 1D No: 220)
Sigotit &t iotediE FimeMFRGMNGH) @ﬁ)ody constructed so as to have one peptlde

R PRI RIS PRECTAES PP g e pdigues, and the 2 version

havipgsitva peptidédNh 2and BDATREQRWY WEMBkzer with four copies of the peptide and two Fc
CGCTTGCCGTGACCAGCCGTIG 5 gly N 16 MG
A GITCATGGGTTGCATGCTGG GT (Se | D No: 222)

My os Siaté the ptiBodidslofeh WEFIDLQF RIS expressed in E. coli, the first amino acid

TTCCT U N _67 WO 2004/ 058988
i et R M TH LU o
o\Mexsteptiderink®lptidaAMEE - Hd-BIDEXAVAHAR/FPeptibodies in the C configuration are

RO RS TR POUALIC e 5l ppe for example

Pégyibsdiatin the TN ZenflgflatilnSYSd boMBMEGh of both, for example, Met-peptide-linker-
CCA GCGAATCCTACTCCACC 5 gly N 19 HN
F%%@%%CGATGTC{:OA@AOAA C (Se ID No: 225)
My os Nadleatidd MhRenchy CIdR 3SR 1Wpept1bod1es are provided below in Table II.

TR AR ORI Rate SRy it o pggent imvention

inbiposstaaiicinet HblkRuendét BRSNS Y peptide sequence such as the following:

TACC TATGAT C B EE%A
My E? o ¢ C GACACCCTCA
A T’l(E alalsier Yol aal GACGTGAGCCACG
AL:‘(;( [1‘_1‘ ! T g%g AGGTGCATA
vy %~§ ! A ; TACCGTGTG
T GGCAAGGAGTAC
T %?% AAAACCATC
CA GTGTACACCCTGCCCCCA
EZNT y 3 GCCTGACCTGCCTGGTCAAA
T C GTGGGAGAGCAATGGGCAGCCG

GAGAACAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTITCT
TCCTCTACAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACG
TCTTCTCATGCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAA
GAGCCTCTCCCTGTCTCCGGGTAAA-3’ (Seq ID No: 301)

In addition, the polynucleotides encoding the ggggg linker such as the following are
included:
5’-GGTGGAGGTGGTGGT-3" (Seq ID No: 302)

The polynucleotide encoding the peptibody also includes the codon encoding the methionine
ATG and a stop codon such as TAA.
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24 F CTCCCACGTTCAGCECTTGCGITCTGIT C (Se ID No: 230)
Myost ati n- TN12- SPECAFARW.G EQCQ
WA GOCOSHEIATCCCCTTTCCCTCGTTGG 5 gly N 25 RD PCT/US2003/040781
CTGGGTATCGAACAGTGCCAGCGTGA C (Se | D No: 231)
Myost ati n- TN12- YPQCFNLHLLEWECD
TACCCGCAGTGCTTCAACCTGCACCT 5 gly N 26 W
CCThREAERAGRGARN ThaNGTi@egtibod{Cin(19®1el IDis N8 -Con2 with a C configuration

B ARG AR S CIMISHVMCKP (Seq D Nos 303,

Emwmyms\xmﬁ@mT@i&mo@y (oeldlb® No: 233)

t
W, TRFCGRAGCACCTGAA

CRCAMGIEACACCC
@ggcgc%ﬁ ®rGagcc

; T%qc% GGTGC
A AG TACAACAGCACG ACCGT
G GRACISGSRGAATGGCAAGGAG
vesyem §CGAYGEL COABGGAGAAAACC

: ACCACAGGTGTACACCCTGCCC
Selen) GETGAGGETGACCTGCCTGGTC

b éﬁa gc%lﬁ?c %\%@Agé AATGGGCAG

T

10

JSJQEPFR9E

GACTCCGACGGCTCC
AGEAGGHT GGCAGCAGGGG
G CAGAAMCCACTACACGC

ACT Cr'c;,r, A -
AL T GTGGAGGTGGTGGTAAGACAA

TA cIi T (FGEG-33 (§ea ID No: 304)
TTTCTAAAGAAGCTTGTCAACTTCCA (Seq | D No: 239)

20 Myost ati n- TN12- AHWCEQGPWRYGNI C
GCTCATTGGTGTGAACAAGGTCCAT& 518%¥1 N 34 MAY
GCGTTATGGTAATATTTGTATGGCT TA (Se I D No: 240)

Péftivetlg Natire TREptide NL VCGKI SAWBcR6hde Sequence (Seq ID No)

AATCTTCTTTGTCCTIAMNATTITCTCECT 5 al v N

Myos J
2 ?@i%@ﬁ%ﬁw ‘% C%AA GCACTG 5gly|C
ostatin-TN12- HNVCTI N@s@g&'wg % D No:

AN T A T AN~ [N L0 \AMN HSNNA NCQQOO

R GEU0s BAETEL 30 ThE e LTt

Seq | D|{No: 242) Myost afikg)- TNI2- NDLCAMAGARNTI WC
MMTaGAﬁ(NETT(mﬁi@Aé\@lcy:TNTGCAAAATGTGGAAATG 5gly|C

<
¢

15

s—|

con3 GATGTGCAAACCGCCG (Seq ID No:

149)
Myostatin-TN8- |KDLCKMWHWMCKPK (AAAGACCTGTGCAAAATGTGGCACTG |5 gly [C
con4 GATGTGCAAACCGAAA (Seq ID No:

150)
Myostatin-TN8- |WYPCYEFHFWCYDL |TGGTACCCGTGCTACGAATTCCACTTC/5 gly [C
conS TGGTGCTACGACCTG (Seq ID No: 151)
Myostatin-TN8- [WYPCYEFHFWCYDL |TGGTACCCGTGCTACGAATTCCACTTC/5 gly [N
conS TGGTGCTACGACCTG (Seq ID No: 152)
Myostatin-TN8- |WYPCYEGHFWCYDL |TGGTACCCGTGCTACGAAGGTCACTT [5¢gly|C
conb CTGGTGCTACGACCTG (Seq ID No: 153)

. [Myostatin-TN8- (WYPCYEGHFWCYDL |TGGTACCCGTGCTACGAAGGTCACTT |5 gly |N
con6 CTGGTGCTACGACCTG (Seq ID No: 154)
Myostatin-TN8- [IFGCKWWDVQCYQF |ATCTTCGGTTGCAAATGGTGGGACGT |5 gly |C
con7 TCAGTGCTACCAGTTC (Seq ID No: 155)
Myostatin-TN8- [I[FGCKWWDVDCYQF |ATCTTCGGTTGCAAATGGTGGGACGT |5 gly [C
con8 TGACTGCTACCAGTTC (Seq ID No: 156)
Myostatin-TN§- |[IFGCKWWDVDCYQF [ATCTTCGGTTGCAAATGGTGGGACGT |5 gly [N
con8 TGACTGCTACCAGTTC (Seq ID No: 157)

Myostatin-TN8- |ADWCVSPNWFCMVM |GCTGACTGGTGCGTTTCCCCGAACTG |5 gly [C
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37 QNS CGTAATACTATTTGGTGTCAAAATTCT C (Seq I D No: 243)
Myost ati n- TN12- PPFCQNDNDM.QSLCK

WEDAO02SPIST TGTCAAAATGATAATGA 5 gly N 38 LL

TATGCTTCAATCTCTTTGTAAACTTCT T (Seq I D No: 244)
Myost ati n- TNI2- WDCNVPNELLSGLCR
TGGTATGATTGTAATGTTCCAAATGA 5 gly N 39 LF

PCT/US2003/040781

cQTTCTTTCT(Q

IGTCTTTGTCGTICTTT [ATTQISEATGGRDAT@ 4%, ID No: 158)

MypastinsTNg- T
cdAD GGTGATT(

NEKEZCP
| GATCAAAATCATTG

MyAStAEBTEAT
Myost ati n-T|

TTCTGCCCGTGGTGGGCTCT
GIITBECRNGGGACTBL (Seq ID No: 159)

KDACK NN MTKH!
N12- GAMCHFDLH

AAAGACETRGAARANGGTEEBACTG
TGCAAACCGCCG (Seq ID No: 160

0

MRGRAUBANESY C
GATTGGEGEGTE]

RO W EGACPECA
[TACTTGTCAACCAGA

[ABCGHCGAATGLGCTCOPDYGGGGTTG
GATGTISEI§ CODCRETG 2547 JD No: 161)

0

Mypgiatingt N3 7

ATTC

P CCRERENWCEIMET

S TATGTI T TGGTGGTCAL

SIAECCGTGCGGTGAATTCGGTAT
mqﬂci?CﬂClGAA@GTfﬁ (Seq ID No: 162)

N@Mﬁfﬁ%@

W?%ﬁ‘%ﬁﬂ%aﬁ

ANANC\ALICOYTN /|

BRI TOHENCTGCGA

CC§XA (Seq ID No: 163)

Q O

1 1 VA

P

R
ID No: 249)

Arnct ot o
L
M Spe

TG

D

Myost ati n- Li n¢

o~

W" Ié CYTGESC C
,g%mm&w s

MYybstantfaesg Y
CGGTAACC

Myost at i n- Li

AW WRGICCep
PAATGGTGGGTTCGIC
i near- MEM_DSLF

MAGEEAANEELT]

ACTGCTGAAAG

BOACTOACFAINICGA
CATGGTTCCGATCT

5| n A AR TG TECEREE T

@]

AATG

dAzGechractBeha: (s
Hls§)KDWP

T OGAB ANCTE@CEGHACCTGGGCTTA
CTOCABAETIGAGETd Bl N2 5d0)

5gly

MyystasindkNga7 |

TCCCCECcCcEH

FREZEWAZPOEIAL M
\AGAAGCTCTGATCGGA

VAC CCTGCCCGTCCTGGGCTTA
HTETGCRI CGAGAICT (Seq ID No: 167)

5 gly

Mxatatin ST 1
Myost ati n- Li

SN NEF AT
I near - SPENLLNDI

Myost ati n- Li

I near- FHWEEQ P

GCREACAAAEECE HANET CTG
CLT GTGGCTG (Seq ID No:

VRN

5gly

S e

1

5 gly

Sy

AREEST 1
\CCCCGTACTCCTACG

NS e

5 gly

Mivysesbib AN AL 1L

AAACGTCTGCT

AN aN SPNRECNEH
CGAACAGT TCATGAA

ABCYSGTGCGTTTCCCCGAACTG
ATGrgCAIGEridis (Seq ID No: 171)

5 gly

MEGAGETEEAN

Myostrtir ADNEAIR]

T N T T ]

M/ost atin-L

AT GEIHFNCOBI] C
DTRDALFQ

Myost ati n- LLi near -
GCTCTIGITCCAGG

TGAECCGAABECTALMNGCAAATT
CTGEFYRBGGAACCTG (Seq ID No:

5 gly

EPOEERAETERET C
i near - RNVBAAPRP

A a'ss Wa'a'a'a’a: Va'a/a'ad s

ﬁAA@@ﬁW@Gg
c:}gﬁﬁpggcc;c oAk (Seq ID No:

ol v N

1®)gly N 7 RLVI
BINEEA )

5gly

RTREAISES Sy

WEPC

GGCYGECGTGCCACCAGGAAGGTTT
CTGGTGCATGAACTTC (Seq ID No: 174)

5gly

Myostatin-TIN8-15

STMCSQWHWMCNPF

TCCACCATGTGCTCCCAGTGGCACTG
GATGTGCAACCCGTTC (Seq ID No:
175)

5gly

Myostatin-TN8-16

IFGCHWWDVDCYQF

ATCTTCGGTTGCCACTGGTGGGACGT
TGACTGCTACCAGTTC (Seq ID No:
176)

Sgly

Myostatin-TN8-17

I'YGCKWWDIQCYDI

ATCTACGGTTGCAAATGGTGGGACAT
CCAGTGCTACGACATC (Seq ID No:
177)

5gly

Myostatin-TN8-18

PDWCIDPDWWCKFW

CCGGACTGGTGCATCGATCCGGACTG
GTGGTGCAAATTCTGG (Seq ID No:
178)

5 gly

Myostatin-TN8-19

QGHCTRWPWMCPPY

CAGGGTCACTGCACCCGTTGGCCGTG
GATGTGCCCGCCGTAC (Seq ID No:
179)

5gly

Myostatin-TN8-20

WQECYREGFWCLQT

TGGCAGGAATGCTACCGTGAAGGTTT
CTGGTGCCTGCAGACC (Seq ID No: 180)

5gly
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8 QYWH ACCTACCGIGACATCATGGACCAGTA CTGGCAC (Se | D No:

257) Myostati n-Li near- NDKAHFFEMFMFDVH
WOAAOEABMNCCTCACTTCTTCGAAAT 5 gly N 9 NFVES PCT/US2003/040781

GITCATGTTCGACGTTCACAACTTCGT TGAATCC (Se Id No: 258)

Myost ati n- Li near- QTQAQKI DGVELLQS

CAGACCCAGGCTCAGAAAATCGACGG 5 gly N 10 I RNQ

MyCTESHCORRCPEOTECRGIOCATEC |TGYAACBAGGCERCGOrAeGGEBIL |5 gly [C
I\Amqt atin-1inear- M SEFEEFLSNATEHROGBGTCCCCG (Seq ID No: 181)

My PEaTETRS 2K T REPEEHAR T OCT SG TIAQGTTGCCEBAAAGGTCACCT |5 gly [C

T TCACCGTCAGGAAGIC ARBGEG 250 YD No: 182)
ﬁ?&g@qﬂ% 23 A CY WA BRGTBE - CTTGCGGTTACTGGCCGTG |5 gly |C

TACACCECCAAAATOCCTITCCGA /\T(‘ QTCQFRC‘Q‘@AAEMM NG}'QQ:Q

EFr GSA053 pAOTHT TRy -2%%%5%%% P |®

|

h@ﬁﬁ)@tﬂ '%ﬁwmwg&\w X@f@ﬂiﬁé%%q ng}f 5gly|C

13 SDWK GAAAATGGT TCTGAACTCH

MY@statRB 2N S Dy [ERFOREWATEC WERT - E@@?@E@?@E&m@m(}mmm 5gly [N
TTCGACGT TGAACGTGACCTGATGCG @rmh%cﬁ‘beéﬂc FRANEG 1D No: 186)

MF® TEAARSCACNIZNG | CAGIEACTIRG NECHRE) |5 gly [N
Myost at i n- Lji near - HI—IG\/\NYLRKGB(KF"I@MACATGTGG (Seq ID No:
CACCACCGITGGAACTACCTGCGTAAIBTgly N 15 FEAW

My et ne A Y EAS FEEMRIERAG| G T TEGABRTGCSACTEITREGEBA) |5 gly [N

Myost at i n- Lli near - VESLHQLQMRAXIHCCAACCGACC (Seq ID No:
GFFGAATCCCTCE ACCTCCAGAT 1§8)n! v N__16 ASGPH

’ A NEEY 5gly [N
ALLA H %%W%m (Seq ID N?@Eg &

Myost ati n- Lji near - RATLLKDF@)

T g oo

MiybsasinatNg13 IfWSe@Y DH VR Y BB GTGCTACGACCACTACTTCIS ely IN
GAAGAACT GCTGCGT GAATT CTACCGTACIGETACAGBATC (Seq ID No: 191)

My GstBETTNSCGOVNITCGEACNAM Y 8e (TACDGNATGPEIGGTTTCTTCAAAGA |5 gly |N
Myost at i n- Lli near - GLLDEFSHRAGEQBYAIGTGGGTT (Seq ID No:
GGTICTGCTGCGACGAATTCTCCCACTT@O8 gly N 19 MPGG

Myastatin A8 A A RV ECIRECC CABBTBCTT T GGATGATQUACCREBY |5 gly [N
Myost at i n- Ili near- YREVMSM.EREEEUEERCCCGCAC (Seq ID No:

FACCGTEGAAA 'r"rr*r‘/\Tr:r"l'r:f‘_/\A‘(Y‘1 3)r1| v N_ 201 ﬂ—N

Mﬂ%@&@(%@@m% cT w WTIQQCC%Q) 5gly [N
Myost at i n- i near- HNSSQMLL % c C%TG (Seq ID No:

M SNt NEGE (W AT Rk O T TB G AT TGCAAATGGTACGAAGC |5 gy [N
TTGGTGCTACAACAAA (Seq ID No:
195)

Myostatin-TN8-36 |PIHCTQWAWMCPPT |[CCGATCCACTGCACCCAGTGGGCTTG |5 gly [N
GATGTGCCCGCCGACC (Seq ID No:
196)

Myostatin-TN8-37 [DSNCPWYFLSCVIF GACTCCAACTGCCCGTGGTACTTCCT |5 gly [N
GTCCTGCGTTATCTTC (Seq ID No: 197)

Myostatin-TN8-38 [HIWCNLAMMKCVEM |[CACATCTGGTGCAACCTGGCTATGAT |5 gly
GAAATGCGTTGAAATG (Seq ID No:
198)

Z

Myostatin-TN8-39 [NLQCIYFLGKCIYF AACCTGCAGTGCATCTACTTCCTGGG |5 gly
TAAATGCATCTACTTC (Seq ID No: 199)

Myostatin-TN8-40 AWRCMWFSDVCTPG |GCTTGGCGTTGCATGTGGTTCTCCGAC|S gly
GTTTGCACCCCGGGT (Seq ID No: 200)
Myostatin-TN8-41 |WFRCFLDADWCTSV  [TGGTTTCGTTGTTITTCITGATGCTGAT |5 gly
TGGTGTACTTCTGTT (Seq ID No: 201)

z =z z =

Myostatin-TN8-42 [EKICQMWSWMCAPP |GAAAAAATTTGTCAAATGTGGTCTTG |5 gly
GATGTGTGCTCCACCA (Seq ID No:
202)

Myostatin-TN8-43 [WFYCHLNKSECTEP TGGTTTTATTGTCATCTTAATAAATCT |5 gly [N
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21 SMMQ CGAACTGATCATGCTGGITGGITCCA TGATGCAG (Se 1D
No: 270) Myostatin-Linear- WREHFLNSDYLRDKLI

W0 SBDCTEANCACTTCCTGAACTCCGA 5 gly N 22 AI DG PCT/US2003/040781
CTACATCCGTGACAAACTGATCCCTA TCGACGGT (Se ID No: 271)

Myost ati n-Li

I near -

QFPFYVFDDLPAQLEY

CAGITCCCGITCTACGITTTCGACGAC 5 gly N 23 WA

CTGCCGGCT CAGCT GGAATACT GGAT

GAIT ACTSAIADCAGSeq 217 Rip: 203)

Mviparatira TINg-44L
GAATTCTTCCA

IFRROAIGIBKEKRY HNH
CTGGECTGCACAACCA

RSEGNIIGTTGTGCTATTGGTATTGAT
SAHTGT AACTT GIE 8 ID No: 204)

5gly

MRGEHTRCUSRAY
M/ast at in-1

INLRACTAEYHSETEG
near - EAl FONEEE

ARCCATGAATCT SeATE MILG
FIGCAGIERTACTTAT (Seq ID No: 205)

ANE) |5 ely

Maasaar B

GATGTITCTTAQ

AR PTG

TCTTTFCTFGAACGTIGA/

Mypstatns TG4
CAATATTGGEA

pa

ENEGHN
ACAACAATGGATGAC

AET TNTG’Q[SA’]EA}"GTGGGATGGT
IDNp»306)

5gly

CA G AATAT TGGGGTTG

y TﬁCACEéG’Ew ID No:

OAATA

5 gly

Z| =zl Z| =z

AATCAACGTAT

ARIEAETC Tl Ewwcvm
ostatl n-

DWS‘ECF’
gpear -
GATGCT TGAAGATCT

7 b
TGO M GESPTdTe Ae GG ATE
GGTCCGAATGCTTCGGTCT

S (SHq¥D No: 28¢) MFGRS

Sgly

Miyb&ehaAMAILZ)
TTTCTTGATGA

Myost at i n- LfFnear -

d
FLDELKAEL
ACTTAAAGCT GAACT ]

SEITTECETCEACIE CEGRTNOGGAF
(SRAMYRITACGTTGACTGCTCCCCGTTC
(S&1 I§INp: 209) 29 DLDE

3)gly

MpGSt@EFOATZFA

Myostatin-L
GGTFAAACTTAT

T TEPOBATNET
M -
TGAAGGTCTTCTTAA

GKLI EGLLINES

CTEARGGGTGSEATOARRAGGTIAA
ACFBGGGTTTCTGCATGCTGT

GG (gD No: 49 nvPD

S gly

Mg RN

M/ost atl n L

EX9EN &

ear - | LLLDEYKH

a3 AT AT AAANANN

MR

EabsectEbMrare

6q.ID No: 211)

PCT/ USZOOS/

e
Myost at il

040781

’%@@%ﬁgﬁ G?é%ﬁ@i%%@ﬁ%%@

ML
GSATGGESGS
SATGGHCT

ISHHAHGT S
SSGSG GATGT GCCq
WMC CCGCTACCGS]

¢¢Gﬂcc¢éTwGA&A®@CACCAGAT
OCCBEEACEREETIAXIGCCTGTCCTT
(G CTSSPTHCACTG . PPY

MYoSEEInT OY &S|
GICAGGGTCAC

SGSTASSGSGS

N LI\ AMN/

) /0statin-
MVWJ@T%%E%%

HOCGEPTLUVGOIACTT

RREACTCGTTGGCCA
VWPCYE

CACTGGGGTTGCGAAGACCTGATGTG

CTQEESTECACT CCATEXSIXCTCSE
EeSHERATPNEs 214) 4

BRESY ¢
A G TGGTGCTACK

C

e

MyStra N RYE

VHA

SEVCET Y 52 &

GGTGCGAAACCACCTTICTG
GATGAACTACGCTAAATGCGTTCACG
CT (Seq ID No: 216)

Sgly

Myostatin-TN12-
10

LPKCTHVPFDQGGFCL
WY

CTGCCGAAATGCACCCACGTTCCGTT
CGACCAGGGTGGTTTCTGCCTGTGGT
AC (SeqID No: 217)

5gly

Myostatin-TN12-
11

FSSCWSPVSRQDMFCV
FY

TTCTCCTCCTGCTGGTCCCCGGTTTCC
CGTCAGGACATGTTCTGCGTTTTCTAC
(Seq ID No: 218)

Sgly

Myostatin-TN12-
13

SHKCEYSGWLQPLCYR
P .

TCCCACAAATGCGAATACTCCGGTTG
GCTGCAGCCGCTGTGCTACCGTCCG
(Seq ID No: 219)

5gly

Myostatin-TN12-
14

PWWCQDNYVQHMLH
CDSP

CCGTGGTGGTGCCAGGACAACTACGT
TCAGCACATGCTGCACTGCGACTCCC
CG (Seq ID No: 220)

5gly

Myostatin-TN12-
15

‘WERCMLMNSEDAFQC
VSY

TGGTTCCGTTGCATGCTGATGAACTCC
TTCGACGCTTTCCAGTGCGTTTCCTAC
(Seq ID No: 221)

Sgly

Myostatin-TN12-
16

PDACRDQPWYMFMGC
MLG

CCGGACGCTTGCCGTGACCAGCCGTG
GTACATGTTCATGGGTTGCATGCTGG
GT (SeqID No: 222)

5gly

Myostatin-TN12-

FLACFVEFELCFDS

TTCCTGGCTTGCTTCGTITGAATTCGAA

Sgly
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ACTGGITGGTACCCGTGCTACGAAGG  TCACTTTTGGTGITATGATCTG

(Seq D No: 281) Myostatin-

HTPCPWFAPL CVEWGS

WEAOAQTIIGGTGTCCGTGGITTGCTCCG | k € 2XTN8-5 kc PCT/US2003/040781
GSATGGSGSTASSGSGS CTGTGCGT TGAATGEGGTTCTGGTTCC
ATGHTPCPWFAPLCVE GCTACTGGTGGITCCGGTTCCACTGCT W
TCTTCTGGI TCCGGT TCTGCAACTGGT

1 TCACACCOCGI

IGGI TTGCACC

tatindINLD -
TTGGT

RSCAHSDPY VILOWE |
ATCGACCCGGACTG

SGSATGGESGSTASSGSG GIGGT GCAR) TORG@ZBT TCTGGTTC

CTECEOT td Gl AfatTsedani ms t3h [

O EREYG CATCATCACCGAATCC
GACCCGTAXENBeA@rdasTTCCGCTG

5 gly

1ICTTCTTCTGGT,
GI'CCGGACT (]

M$éstAHERINI2 DR EAAES YSOURACRGEQET

HRCGGT TCTGCAACT
b GCATCCGACCCGGAT

GGLTCCEBIT@RANTERABICCACC
BTGTGGCTGCCGATGTGCCAGCACAA

C SaERIST GDAATTTTGG (Seq

Sgly

D)

MppstatingI@8I2- \

CSGCSATCLS

20CCGGATTGGT GFATEGA

CCCGGACTG

CCCS GCTICGTCCA

HPPAW ARKAM/ SIS GRECORIT

GCCACGACGACTCCTG

G g(ﬁﬁgAﬂ(}p@CCGTchc

T('EG

5 gly

MyesiaHanNAey

D
P

2]CTTCTTCTG(:I

[ TTCTGCAACT{a

AT oSS A

%%ﬁﬁéﬁﬁ?ﬁ%ﬁ%‘c@@?

ATCCTTC
CAC

TCAA

5 gly

T
2

284) N

2SATGPDWO! DA
My sain-TND 2Nc

(“Q(“QAT(TQ{“C

frostatin

W
ACCACTTGGTGCATCTCTCCGATGTGAW% 2N ) 25 Kk
MSGRANABHRS [ASBESE NERDNKD JAXGGLICGAACGG

BMRC CACTGCTTCT]

| AACTGGTACTACTTGGTGTATCTCTCOT SATEMRGTITTGTTCTCAGCAA

B TTIT AR
ATCACCTGCATGTTCT
C

5By

MCTCEAAGECEIFAA IGEERGTCCC

5 gly

LPTARE KEMPY QAT

24CACT GGGCATWT GECTATTGECCGTG CWC@ACQT(W%TTE@GTTCTGTT

ATASSGS _GICCTCCA

CTGARR AAAGAAAT

Sgly

Myashef N
2XTTCTTCTGGT

TCTGCAACT(a

R e g0

€ (Seg 1D No: 231)

5 gly

/—\AAAAACACT ¢

CITCTTCTGGI

LI

‘TCAGATCT GGACT TG

TCCGEGTTCCGCTACT

fat e T R OEaNREARKSn

ﬂd((% 2% 29) ke
; ACAAXIIATACGACTC

2 SATGCQGHCT RW-’NWC CCGCT ACCGGM'E@CWG’WTE@@GTTCTT

CAGTGCY

CEAATGCGACTGGT

GEerhchesd |t

© (Seq ID No: 233)

5¢gly

Myostatin-TN12-
28

LVGCDNVWHRCKLF

CTGGTTGGTTGCGACAACGTTTGGCA
CCGTTGCAAACTGTTC (Seq ID No:
234)

5gly

Myostatin-TN12-
29

AGWCHVWGEMFGMG
CSAL

GCTGGTTGGTGCCACGTTTGGGGTGA
AATGTTCGGTATGGGTTGCTCCGCTCT
G (Seq ID No: 235)

5gly

Myostatin-TN12-
30

HHECEWMARWMSLD
CVGL

CACCACGAATGCGAATGGATGGCTCG
TTGGATGTCCCTGGACTGCGTTGGTCT
G (Seq ID No: 236)

5 gly

Myostatin-TN12-
31

FPMCGIAGMKDFDFCV
wY

TTCCCGATGTGCGGTATCGCTGGTAT
GAAAGACTTCGACTTCTGCGTTTGGT
AC (Seq ID No: 237)

5gly

Myostatin-TN12-
32

RDDCTFWPEWLWKILC
ERP

CGTGATGATTGTACTTTTTGGCCAGAA
TGGCTTTGGAAACTTTGTGAACGTCC
A (Seq ID No: 238)

5gly

Myostatin-TN12-
33

YNEFCSYLFGVSKEACQ
LP

TATAATTTTTGTITCTTATCTITTTTGGTG
TTTCTAAAGAAGCTTGTCAACTTCCA
(Seq ID No: 239)

5¢ly

Myostatin-TN12-
34

AHWCEQGPWRYGNIC
MAY

GCTCATTGGTGTGAACAAGGTCCATG
GCGTTATGGTAATATTTGTATGGCTTA
T (Seq ID No: 240)

5gly

Q 2z

Myostatin-TN12-
35

NLVCGKISAWGDEACA
RA

AATCTTGTTTGTGGTAAAATTTCTGCT
TGGGGTGATGAAGCTTGTGCTCGTGC
T (Seq ID No: 241)

Sgly

Myostatin-TN12-

HNVCTIMGPSMKWEFC

CATAATGTTTGTACTATTATGGGTCCA

Sgly
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GTCAGGGTCACTGCACTCGTTGECCA  TGGATGIGICCGCCGTAT (Seq | D

No:

287) Myostati n- TN8- QGHCTRWPWMCPPYG

WE@ABEOFI8CT GCCACCCGTTGECCGTG 1k C  19-29 ke

SGSATGGSGSTASSGSG GATGIGCCCGCCGTACGGITCTGGTT

PCT/US2003/040781

SATCKKHCQ WI'WMC CCGCTACCGGTGGITCTGGTTCCACTG 71 WO
2004/ 058988 PCT/ US2003/ 040781 APK

3€TTCTTCTGGI]
TGGATGI GCET

MCTEGT TCTGCTACT(
TCCGAAA (Seq I D

B CTAASAAAAGACT (X EAGR A TSACT
(Seg ID MB39) Myost at i n- TN8-

M@ VI VYO
3kn SGSAT
SATGQGHCTRV

INPKCAMYOVARCAB T

CSPASSGSG GATGI(
PWVC_CCGCTA 3

A CAENCTEGRGTTA ¢1GAGGTABGES 1y
S PO AR T I EBBAATTCT
S PAPEEBICCACTG PPY

l\bwémr@f@@w
&rCAGGGTCA

ITRWP GATGTGCGCT(

i AEIK(
CTCGFTGGCCA

1 o~ TNANIO V4

CCACCATTTTGTCAAAATGATAATGA

B 5 WMA%@

5 gly

Zl =zl O

ERPETEERTHE

ATG
5)°

A

ANFNA T

CAAATGA
TT

5gly

OSehEiANAZS]
4@TAT (Se 1D
CAGGGTCACT(Q

eptDiohrivevivr
LHo: 290) Myost 4
CACCCGT TGECCGT G

e [T h R

JCTETTNNG €9
4GTGGTGCCAAA
(Seq |1 D No:

BIMNCHENTBDG&IC2AG]
BRRPICACT GCCAGATC
291) Fxammle 3

_ WA GS
GATGTONC AT IR\ E

s gly

GATGAICGIGGRA

B (§h YD Ko: 248- 29- 69cC
AT AT OEGT G 13 TCARKG TTCAT

T K§eq ¥ Ne:@4Assays

5 gly
5 C2C12
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W%@ME@@%EWW%
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e
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S

rac nnn

5gly
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9?|

Line

nhihit aod
VBB ]
(ATCC No: d

_('

gf TR |

L-1772) with a

;i%*ﬁ it

5 §Iy

R i
1;/Irglepeat slH%f
nmyost atin/ g

BRI DEEFEL L KMV
tdra. CAGA sequen

ctivin response

& 0RITS (st

ATGHMATBGC‘TG%ACT@C
LATACRRARABAEAREGT
eqpet al.

VBT
GATCT

Sgly

MO Aneasd
3vector (St
box. The ny

SEPEBADQEWVLEORYY
GEEFRAgene cat
obl ast CC12 cel

TouoeGacEGus s MAGCTEROAT®RTA
# AISARTGGENTCGEAGT ACGETAATATA
TGAGTa(Sen &) Ny: 25X pr ess

3 gly

Mypstasindtingar-g
4nyostatin b

LS act : v/ at

SHENLLNDE B &FKeY
FWHS the cell rq

nd nhasnhor

LGSR COES AGALCTGUT GARRGACHTEN gly

(¢

W%%aﬁ’a&g’ée%|

AN

AJFS TCAT GRCEIALC AT AN
Met25Po_t he

<

{TTCCACTGGGAAGAAGGTATCCCGTT
CCACGTTGTTACCCCGTACTCCTACGA
CCGTATG (SeqID No: 254)

Sgly

Myostatin-Linear-
6

KRLLEQFMNDLAELVS
GHS

AAACGTCTGCTGGAACAGTTCATGAA
CGACCTGGCTGAACTGGTTTCCGGTC

ACTCC (Seq ID No: 255)

5 gly

Myostatin-Linear-
7

DTRDALFQEFYEFVRS
RLVI

GACACCCGTGACGCTCTGTTCCAGGA
ATTCTACGAATTCGTTCGTTCCCGTCT
GGTTATC (Seq ID No: 256)

5gly

Myostatin-Linear-
8

RMSAAPRPLTYRDIMD
QYWH

CGTATGTCCGCTGCTCCGCGTCCGCTG
ACCTACCGTGACATCATGGACCAGTA
CTGGCAC (Seq ID No: 257)

5¢gly

Myostatin-Linear-
9

NDKAHFFEMFMFDVH
NFVES

AACGACAAAGCTCACTTCTTCGAAAT
GTTCATGTTCGACGTTCACAACTTCGT
TGAATCC (Seq Id No: 258)

5gly

Myostatin-Linear-
10

QTQAQKIDGLWELLQS
IRNQ

CAGACCCAGGCTCAGAAAATCGACGG
TCTGTGGGAACTGCTGCAGTCCATCC
GTAACCAG (Seq ID No: 259)

5 gly

Myostatin-Linear-
11

MLSEFEEFLGNLVHRQ
EA

ATGCTGTCCGAATTCGAAGAATTCCT
GGGTAACCTGGTTCACCGTCAGGAAG

CT (Seq ID No: 260)

5gly

Myostatin-Linear-

YTPKMGSEWTSFWHN

TACACCCCGAAAATGGGTTCCGAATG

S gly

69
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prevent myostatin binding to ActRII B/ Fc) or
neutralizing (those that prevented nyostatin binding
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pi tc ope smr@pbmnfptmwwepm@mbmﬁcmmmmeep@m body
was i mm i zed on a Bl|AGOTEGTAITAMIOCCACTATETATYASt atf n
before {25 injection offAATGEGGIITTGEPCTESHIAA éied

Myostammrost at

2XTNE3dti nctC
myost at
wth si
For exa
L23 bin

ME\%Y‘H%W@@WNE

BAUSTASPES
g%vgf s"*cgﬁfgiﬁ%
pl e,

or dlstlnc
it was sha
H to different e

29-19 kBl Acor e
bi ndi ng

menber s

coval em

Myosta&l? TR T HEDC T OREC APRESS

obt ai ned

S0 AT ECHENIAGEYSG
SAfTGREECPRPP N
PPECt RI | Bl Fc, TC
fromR & D Sys
LLI”y coupled to r

oo ot

Myostagasd Ngs e
19-29 ke US2

[o)

QACTS

gﬁ;,qrq (aTGGTTC

T CBTE%'

’1“@(}% TRARLGEE! ’r?§eq
Pef Opes on nyostatin.

1k

9 anbl

tardetesmiaus e EeCeGETY i
CesCTACEGTaGTTGEAGTTRINATY
ETERITUEGGZ&T}@CCBWIQCGCMP'EG
CEREGCHT GTE§C Ciert
EIGAT RO GACGTAT éé

est ad protocel

ﬁm@mw@f@@ﬁm@@x@m $1kNg
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L
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atex;

W th
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i njection over the control surface in the absence of
any peptibody represents the actual binding of

WE\CHuwssIsH, TG-(31, TGH(33, and BWP4 to the reP€pUSI083/040781

respectively. Wth pre-incubation of 5 peptibodi es and
TG-(3 nol ecul es, a change (increase or decrease) in
bi ndi ng response indicates peptibody binding to the

TGF(3 fam |$PBf nol ecul es. [dieTpepsETiGEE TOTGERNR TG

present invention all bi nCEAAMATSIATIGECAGATODGEGACT

Activin A [TGF(31, TGF(33, [CAIUPECORTAERAATNbeq ID No
Lihei | vs 10 Sol 1#fon- hased

e

d ] ¢ ¢
theﬁ}dl gggméﬁy o(% equi i BT it g % E%T CSi“‘ ng

Ng@lﬂln; T gép Qgg; % 31%{,1‘ %W@TMW@E%W k[N

to peptibody nolecul es. Thi@n dd;trbge
consi dered |to be nore sensidddsgcirhas
assay in sgne instances. Rpapti - GelTM 6X was

MyosatindaNSe d MKHOQBEIWIIC SO & AN A A ADNTTGACABATOTGGACTTG
2%1%8g ni ght ,|CGAACEAAHGTRIER A TETCRGBEACG S0 Erer &HRP
of pepti bodYMEERPl es 15 weEHGGACGHACEACECAGCEFRTACMS

concentrati ons (0.5 pM to ngTTéGGﬂG}@m(MTGTGmwaGpI e
ffar ot r-oom 1' 'I‘ LLL (SFHIP(NWEObef ore bein

ly |C

==

—

it 't’{ﬁr?#‘% 2 QSACAERITEHFEGREG [6Ely [C
19?1 eo%5ead- gt %ﬁ% %‘.‘Tgégﬁg?@? i Qﬁ%@@gﬁenty

(Q/S) | abel goat anti-hu q{z@"ﬁ
i n superbl gck. The bi ndi ng(@hﬂﬂﬁgibﬁ pr oport| Q%A

the concentration of free peptTbody at—equitibrium
with a given nyostatin concentration. KD was obtai ned

fromthe 20 nonlinear regression of the conpetition
curves using a dual - cur ve F8#BPKBt e hompgeneous bi ndi ng

nodel pr OVI ded in the Ki y,E);m,’-\KMa(%Softvvare ( Sapi dyne
C I ne. Exarrpl e npari son of Myostatin
of three exenplary

f i r Sthisragdaf derp@Rirhtbbd BFostBin kﬁblﬂﬁhhgg é%@l@%@ tHe nItHﬂQfo} being tested
ared wth the val ue

by %‘Eﬁla%’(]i“ﬁ% Hleiei‘)tlenttﬂi‘?éng@@né Bf ByqsEEa i léfrfe@ﬂ@r tankgbitsdei n
act A inﬁzﬁsEﬁ}m(er&BlVSYﬁi)ﬁ&&ell lifCwas M&B@@Wﬂrdn%ctwn%@ CbC 12

b B N T i A Rttt BNARB e consruct

wav &ladeelsy dMgiing tolelve FafAESE thisCAGA st '
- i dﬁb T30 TABL ?C:gié ‘rhe:ﬁ%:i% théiy Agin/activin

Jescribed M%Q:
re P?ﬁ%: e Eﬁen(t#g}nn ﬂceltn% E 17: 88P1-3100 £LO9R B imaga Rlguc-MJCS geporter vector
(Stirzm&eﬂe&ae 2£319027) upare¥iD o2 B 4AGASRRS TE&%&&@&%@@% %@ﬁgﬁlaturally

---- Linear- -
e Bl B ARE R P e W otincls el receptors,
therSaqd phthwAe attivhict) @ ph@gld)éﬁht&ﬂ&ﬁ?:lhlﬁ{m{]s' itk 'r%ﬁ?ﬁ%] LiEReR ngamas-
0 peptl bQadl es W e receptor/
Sll%(quﬁ FallP g’? é}lﬁ‘ﬁ@%g&ﬁ ng ap the p{qyesgpn p%tb@ Jvgerasg ggne. Luc1ferase
actRapfsi thnndiyeatlmed wtlriglai comvidR sl ﬁkif&aszhﬁ)oﬁ@ a!th iRYcPR EgBS@GPromega

PY (TN8-19)
M G eaEre B ROty R PGl Bebe G509 cels that had beer
traﬁEdeted Qzﬁtb bMARE:IE A1 2lp€MAIUEclM&ﬂﬂﬂ%i&secﬁt@%ﬂeﬁé@@ﬂy&&tm activity

ove. th the peptide al one and
e G o GO e Difea o
Equal numbers of the reporter cells (C2C12/pMARE clone #44) were plated into 96 well

cultures. A first round screening using two dilutions of peptibodies was performed with the

myostatin concentration fixed at 4 nM. Recombinant mature myostatin was pre-incubated for 2
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10 myostatin inhibiting activity using the C2C12 based
assay described in Exanple 3 above. It can be seen

wo e@aofiogrire 1 the | C50 (effective concentr atiPCT/U82003/040781
fifty percent inhibition of nyostatin) for the
pepti body is significantly |less than that of the
peptide, and thus the ability of the peptide to

hourhathbdm reypertiatel withepeplihoidiey af M eI408 ubsegpativalyl Whe reporter cell

CIE:I{C{)HE r\gasﬁrr at?g wal @1% gw%(tatm \Tugl @ﬁgtﬁ)tgi)t&(gﬂ%%@r six hours. Myostatin
agtifvity whd meMt@b;e@btd?ﬂpﬂﬂgdh@lu&fﬂﬂasE’@@Mtﬁb acth€geab@\caltats. Ofhis assay

ngpl?secfl {on 1a1[ gf}P aqegttill)o%e ?}ns dﬁl{lg{refi ntl;Pgtgg %g%illfeléﬁagtllvft)y in the
repeqmr |a£:k&$ Subselqumlﬂyl atrtinee ot kiovdonGurve Ras SnSitaRt REth the myostatin
coglgcgﬁr% ion | a gtaﬁ‘%\ﬁg eg? %@% ?é\g%cpl%teg aﬁge;c[g ol%lgie f§113ow’ing nine
cavEvirBSbnks B peiGibadis SBO4 (MBEQ.4 DINGM, DM, 40NER06 A8, 400 nM, 2 uM

L RKGSAPQWEEAW. .. ID NQ 117); Linear-17
o Y ECH N B G ooy fPortef sellghig. The 1Ca values
WMRMWE&ILODMME@GSMNWP‘?E(E@EQ Iafsfﬁli%@eil%%)fablei Lyi1 relﬁdifoa %ﬁimty matured
i near
p%#ﬁ%ﬁ%hﬁagéﬁghﬁMLDwN (SEQ ID NO 126). Based on a
consensus sequence, directed 25 secondary phage
ﬁcggbg%allbrarles were generated in which the
no acids (determned fromthe consensus
S equémefhitywsrbysie of dacl candidate egBshtdnieptiiod) lwaéSﬁﬁfohﬁed ona
ternativ V|dual

occu el
p e p{%‘“ﬁj@ﬁ X%‘g%"éen gne cli:) out %JIWEB'eNﬁls BRYpYS Q%We“ly"ﬁscoé nIHP gﬁ\@s ang 0.005
pegiengVeufpshag@iacoiesipt. pys tuitiiglsuffer. FRRsOibigar® aGiCiy ostatin protein

wels 191 gllhgésd t nge%earc adee%g\/l%feﬁgﬁ?t 1@1% dl L g‘;tvﬁ:%rhmalr; zlmqme groups

es VVI
usg)glt}m;dxmme Couplog Ky (Biacery,dsd. pdctdiding ko the fnb]mﬁ@ﬂﬁer s suggested protocol.

ol  qoEtpBhaife BhdyS et W o StssH s gepivois n o of e
abBGTIOWBRI00 BhddiAd my&tatgn mjhmllgﬁssaggiig}eﬂa/eﬁrﬁe@wﬁnféeﬁdn&ﬁ@wo
i Cc re
cobfafulBNVENAL IOSMATE 10 SR S Gt bR eersBogit Fene
immepilieskenywdtibhasfacd a%,a fle réle 0050 Ulmin 313 nd%aed. A®R6 Risciation time
f%rﬁﬁmﬂtsh%e 3.nucl eoti des gor the TN8-19 fam ly, for
of & R he G184 g Serieigier o B og qui ey wers spmnatsd sinplisetively or

bumlﬁngalglehﬂlﬁnﬁty,}as pleRgefol Hivsoaiaonvags.t Iptibaly bW &inefic arameters
NK caK g %K caK tg

e R SR dERE RO A RIS K aefation

eqﬂiﬁﬁ'm(ﬁ’f@n@éﬁﬁ) M@dﬁer&nne(d%@g EHQ BINGvalGaiby 3. lQoM!B&ExeéFGgrarN(Blacore
ch of..t.he four nucl eotides A C,

tes e
In(!a?n ?h%?cb\vl&éeg gleeasog aﬁ yn ?qélﬂ}bélglélr‘ff”é%ams (R(pl'feﬁﬁﬁddléw§ tl{neh%fat@the affinity
of thagepibagy J'e»r mgmuhyEﬁaﬁ@ree sEfpahdy KpGaludheird MORH BB 11T and

nts a.mxt of 91% of the indicated

Ta%ﬁ%%r a?“red}i:ﬁtl%qdm?ﬁ%b%t her bases. The fanily of
ol i gonucl eot| des pr epared in this manner were PCR

Bl@cﬂRl |agsa d ctRﬁE ed above, ligated into a phagem d

- a nodified pCES 1 plasnd
(Dy @)h)c,kmg Iassayswe@a/@mheﬂbiuama@ﬁﬁbﬂizéd@@dtm% eR& D Sﬁ}&erﬁ@
i, B B o B e 20 ot B . o STAcore®

ari'es’ gen
asshetysean Aksayneed u5®d td Bl9ssifp gdepieodients nbi-ushRsiiRioSe wl:ﬁbl?dld not
described above, but w't

pre ot R RO o RO ™ (baboigrer A g Binding
nunber: 1012 -1013 cfu of phagemd
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20 Sel ection nmethod: Nunc | nmuno Tube sel ection

Negative selection: 2 X with Nunc | mmuno Tubes coat ed
WowRwh/02BBSA at 10 min. each Panning coating: PCDEB2003/040781

with 1 tg of Myostatin proteinin 1 nml of 0.1M Sodium

carbonate buffer (pH 9.6) Binding time: 3 hours 25

oo BdbclinomgostaBin X cEIREVEE kinBBSWas BrsddeldBSihed @ tBe absence of
fg%e t@oh‘}i on condition: 100 nM TEA el uti on Round 2
AR ng:”'I nput phage number: 1011 cfu of phagemid 30
Sel eclireprhnwstehuidg stdigscpeptibadie WEedilused [te ¢ hMos) NEgaH 46@nM in

BRI S el N MRS e LB e e o

Rypuwmghgnd mixprest vesrmallowed torkachfeq@lifiivinSadodtmeapeRatEeast 5

U S B e A b P SR e

fhow Tateldd 1KuRGBiBSAR B8T5ed bihdiXg B¥pdBSAORPBSEntfd binting fvith ndPeptibody)

A ety SR L O ol g o siresatndne

refpansef(cqpipatgd e de c@edob mtdnqawd thet ppddbodibirelidgroigostatindocked the

R g e N T N T —

biesding Agpay olorafall whitchni@itidn sbgiestih oMpostdetiveniCpyatued (forineutialiing

P??%‘Sf“%%ﬂ T B SRR e el Biee'y P bt et v seriay

diigicth frapp 266 i to 00 9nM irbsadipRYs e dod RBSHatedwith 4 mM myostatin at room

0 . .. 0 -PBST.,. 1. X . i
YN L o —
AcHER/Fr sntace {90 209 3PEAnwesat & Bow 5atPah1r®i uigminf Folv@ving the sample
11%@&1‘35‘ %m{d Illéam @Eé zﬁl%wxa E)l dgsggmal?eeﬁé Sfcve\:ngtiop fé)r gpjgﬂuzegdmpgug the

bi ndi ng to nyost at ividual
bidhigstepaldrp nqglbo@mo@ﬁmtramndbsk}sd Bédas &lpeach,peptitddy in the presence of

| t ur ed
RUFRREL v RO DY Dy S 1.2
Lé@mmsm@tw@wvmmbmmay bﬂt/bmdﬁuglowmas -L9ddey not block

nfrgﬁ%\t%ﬁr%gc@ﬁg(f)ﬁg I%ltgﬁﬂé g%qd’?’c%ﬁ%et 535&%? Rgto%éil\%r% gpitope than that

OWE@E@'F*IF@N&WYWP@PLWdIQmTI\B 19-3 307

GLNQGHCTRWPWMVCPPQDSN  niTNS- 19- 4 308

3 RASE RS L OO RS

A purified peptibody was immobilized on a BIAcore chip to capture myostatin before

injection of a second peptibody, and the amount of secondary peptibody bound to the captured
myostatin was determined. Only peptibodies with distinct epitopes will bind to the captured
myostatin, thus enabling the binning of peptibodies with similar or distinct epitope binding
properties. For example, it was shown that peptibodies TN8-19 and 123 bind to different epitopes -

on myostatin.

Selectivity Assavys

These assays were performed using BIAcore® technology, to determine the selectivity of
binding of the peptibodies to other TGFB family members. ActRIIB/Fc, TGFBRIVFc and BMPR-
1A/Fc (all obtained from R & D Systerns, Minneapolis, MN) were covalently coupled to research

grade sensor chips according to manufacturer’s suggested protocol. Because BIAcore assays
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MIN8- 19-5 309 AGACEHCTRWPWMCAPNDW  nifN8- 19-6 310
GVNQGRCTRWRWMCPPNGWE  nN8- 19- 7 311
WO 20HEEIIBRWPWCPPEGAE  mIN8-19-8 312 PCT/US2003/040781
| LEQAQCTRWPWMCPPQRGG  nirN8- 19-9 313
TQTHAQCTRWPWWCPPOWEG  miTN8- 19- 10 314
WTQGHCTLWPWWCPPQRWR  mIN8-19-11 315
dyeHDRXSERNRMMERRAIMVY R dexTTNGH fident @ beddiben the response detected with

1 13 7.
NWW@W% a%gcqfﬁ)agejilgmh the response detected with

irfjereti QUVNET fRY\EMWMCPRIRS . HeTebEEndeof hby gebBbody represents the actual binding of

16 320
@W%W@P&% gfgepiofs g%iectlvely With pre-incubation of

pEPEDEIRIGRRTBYW ISR\ clﬁﬁfﬁ@B(-nﬂchaQe&r%&ﬁrease) in binding response indicates

19-
W&%@;@%ﬂlw efgleﬁ OT@@)&ptlbodles of the present invention all

bind EQEIKSTRRYBMMORE Yichtin A)TNSS 1, 9GEE3,22 BMP4.
SEYQGL CTRWPWVCPPQGVK mTN8- 19-22 326
TFSQGHCTRWPWWVCPPQGAG  mirN8- 19- 23 327
KREAHDMETRWEMIMCRR@GRY nTN8- 19- 24 328

29
VAE%@%EﬁgDV\R -bm as%gy S%gmg KenExA™ technology (Sapidyne
InksiinibAHCREYRAYAUSF QDR e rniildNGe &-19502iZt1c3£e]au1hbnum (Kp) of myostatin binding

OA%WUO% a%giy %gcoggéered to be more sensitive than the

BIACUXEsKay RNBYWIGREQEIAN R eatliNEA 195380 ashdék coated with about 50 ug/ml

W@W“ offeRgriish 39aRt and 100pM of peptibody samples

WA DBdEAEHRMRWRTRRQoNENtraibNSO 5PMB & 53:3M) of myostatin in sample buffer at

roPBEWB% b[%ﬁ%uni't og@ rg%glyostatm coated beads. The amount

offFtHdaEHET RNBYIBBE Y €A ua il byl Hucéscad @Cy5) labeled goat anti-human-Fc

41
a%&%g@g T U 1%1%% 1g BEsportional to the concentration of free

peipibddH-K EhiRNGMNIA ROy en fldBatibLod@niBfAidn. Ky was obtained from the
no%%%&@%hoﬂ%eigmggH}?&ﬁgalge one-site homogeneous binding

mART RCQAIRMMARNGRE QO o ftWhiSE Sdfadyee Ddtrdddhts, Inc.).
VATQGQCTRWPWVCPPORWG 79 WO 2004/ 058988 :
PCT/ US2003/ 040781 niTN8 con6-1 347
QREWYPCYGGHLWCYDL HKA Example 4

Comparison of Myostatin Inhibitors
The ability of three exemplary first-round peptibodies to bind to (Kp) and inhibit (ICsp)
were compared with the Kp and ICsq values obtained for the soluble receptor fusion protein
actRIIB/Fc (R &D Systems, Inc., Minneapolis, Minn.). The ICs, values were determined using
the pMARE luc cell-based assay described in Example 3 and the Kp, values were determined using

the Biacore® assay described in Example 3.

TABLE III
Inhibitor ICsp (nM) Kp (nM)
ActRIIB/Fc ~83 . ~7
2xTN8-19-kc ~9 ~2
TN8-19 ~23 ~2
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NMTN8 con6-2 348 | SAWSCYAGHFWOWDLKQK  mMI'N8 con6-3 349
WTGWQCYGGHLWCYDLRRK 5 mN8 con6-4 350

WETIOWWFIROCHFWCYNLKSS mTN8 con6-5 351 PCT/US2003/040781

ESRWPCYEGHLWCFDLTET The consensus sequence derived
fromthe affinity- matured TN-8-19- 1 through Con2
(excluding the niTN8 con6 sequences) shown above is:

Cala Wa3IM&EP (SEQ ID Ney 352). Aldp of tlhese peptide
i ree—WYCPR (SEQ | D NO633). The

CO I’JI L= . h b\.lub

under| i F@ngﬁh no 10 aci a% represen —the dore am no
acids presawp 1 n dlT enppdi ments, .apnd ail,| a2 and a3
are—selected froma neutral hydrophobic,| neutral

pol ar, or basic am no acid. In one enbodinment of this

CONS GRS pLptiBRAGY BN 1EH 12 }é[}%%da ox(elstﬁgrelg%) %‘% ‘r.r%él? or an%]bmdmg

s.selected fromany one of am no
ﬁﬁmt‘ﬁ%“’h%h e LARRAEDIF P SHe Bapiibestins vath tie re@ptogFc.and b3 i s
sel ected fromany one of P, Rand Q Al of the
peptides conprise the sequence WWCPP (SEQ I D NO 633).
A nore 15 detail ed anal ysikxapmlehe affinity matured

TN8 Eﬁﬁpﬁiﬂﬁ)ﬁ%f ngf biPePHdetd ILJBuNSﬁy £33 4hibit M}'foggfint he

foll owi n ormu

clc Zg%e'cf@g%Bm’EMQWIQGPE@RWPWM@’P(@E@SPB) KXBQ ID NO: 33)
w@éiﬂ;%d toWB R8¢t Me cofrdsp bﬁll?ﬁ%ﬁ%od9 gt q)égﬁggéc{ggrdﬁﬂ% t(gthe ggoced%re

sqegnt or a neutral hobi c,
fl @ Exaipls 2bpys: Boﬁf{)th% BePiUée dpreand thgrpemlhqéjuwpra lscreened for

ml]l(ysdihﬁ mhﬂbm@ actiaiytukb R b%(ed Qs’gé}fjdegcrﬁg& ﬂ%x@&bl@ 3 abgv% It can

I S a t or an am no aci d bsent or a neu
‘§P’i? o gfifectyy @nceneﬁtlcacfproﬁfty perAepidnigbition of m@statm)

for the @Qﬁfg?ﬁlynlg Elgﬁﬁﬂﬁtﬂ' [2ng thmytggt%ghﬁgel%hde nﬁﬁ h'{élr the) Qg 1Wdf e peptide to
?1@155 P’rya*ftatﬁ‘&r?%‘flty ha? 958 8ybstanyially dmereved, bye»glcmg itgn ﬁmmtdvbdy
cdafigirahobi ¢, neutral polar, or basic amino acid; c9 is

a neutral hydrophob| c, neut r al pol ar or basic am no

acid; and wherein c¢10 to c1Example6y anino acid. In

one enbodi Mertenefatioh 8t ARANG-NIALFH Fptiady nﬁ?{’ebﬁbodles

sel ect ed from any one of the am no aci g R;
bs i¥VERl ¥ dedtstrwhpenifesed for patibely wer@tmlj woge ¢hesen for affinity

Sehesl The Jel-o8
m elel ?éiﬁ‘idé%ﬁﬁ‘cllﬂfed lﬁlg 5(?130&%3%5 s dm%-\g% t%vll“l\%e-ﬁ,

Qé‘%ﬁé@g W?%lg’( 5‘5@@ ence )39’513)‘1le lingay PPBtldﬁibg@mT ZOF any

mmmwgmtmmmmtmyn) RO: ﬁ)451i%efaﬁli5 hydr ophobi c,
mgéw(%ﬁ) Wﬁé acidic amn 35 d3 is absent

RV EESBSES: H?@Qt Ua?l) [p’éﬂaaﬂ or acidic
RHFE[H@IHVQHVEG&GDI\B(SEQSIUNOOM9ﬁrMne%ﬁh@?REM§ﬁlfLE&Ll§VLERLQHY

SERFINo: Trnoheerh i MIIRE Rk o8O e HaR0: 133),Linear-24
ERFYAW ICHIVIORS BV NHRWDNIN ($EI|2 a5 NOPli2d)aBhed 8irh E‘&Sé}ﬁﬁscgequegge: directed

| sdsel ectgd 1f rom any one of the am no acids
secign :ﬁ}épl?age isplayJibraries PNGWI ggwat%@ Vhichpthe Sore@nnnq@n@gdqtgnuned
frosrethe edneshsisr sedieaddy werd @itk hBld c&nsﬁﬁ@or@as&qn M&Q&A’c{f%@%@(%?ce

CT/. US2003/.040781 nd dl o through d13 are”sel’ect
Aleg{weih 9n %V}?Balggptai% sequence could be gsed to generate a biased, directed phage

display library. Panning of such libraries under more stringent conditions can yield peptides with

|

ﬂ

)=

enhanced binding to myostatin, selective binding to myostatin, or with some additional desired

property.

Production of doped oligos for libraries
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The consensus sequence of the mIN8 con6 series is
Wrej e Ye3G (SEQ ID NO 356) whereinel is P, SorY;

W@200495838%r Q and e3 is Gor H 5 In additionP¢DUS1063/040781

TN-19 affinity matured fanmly, additional affinity

mat ured peptides were produced fromthe |inear L-2,

L-15, L-17, L-20, L-21, and L-24 first round peptides.

Thes é)hgcﬁrmnhed)tldeswa'e syniiesia&lih @ N A syheehiger Whik@lvRyd 91 %d“doped” at the

bod O Pepti
L Kol [P g sp TR b BRI SRAAES Dess b Gl ox D, and 3% of
ed@h/EMhESﬂhbJB.IiﬂéEbwm&e m}@ﬂlﬂy,:f&&xample a 91% doped oligo used for

T .

GVEKIAESA GEIGCRFCABNEBKARNKIIIZK 386 daK ggK caK teK acK cgK tgK
RVEMLESLLELLKDI VPI SNPP  nmL2-4 362

RIcERALERSUK PR CER MR GKAINK MNK: SNBEAT TCT CTC GAG ATC A-3’ (SEQ ID
ROEMOGSLLELLKDI VPMBNAR nl2-6 364 ‘

RVEMLESLLELLKEI VPTSNGT nli2-7 365

“ﬂh@ﬂl_mhﬁﬁtatel(ﬁiavm foﬁi_ﬂm&ogcgg A, T, C, and G were equally represented,
R nL2-9

K %’%}:% ":E :\R%E%B Areprrﬁ_s%ntacb anghthe lower case letter represents a mixture
of RiEeMI DfslihditalddFla 3B BIART eath 2f th oﬁlélgbases The family of oligonucleotides

m2-12
P %%%%::E LLELLHEI NgS oS lifipd a5 4 @crgypi above, ligated into a phagemid vectors,
%Mblaﬂ.hﬁdhﬁ Tdaid ( n‘ﬂz%? écﬂ' 3)7 vailable phagemid vector according to

NAS nL
h%ééﬁ%&@/ Pwﬁémonthf@ lipyaries generated were all 91% doped and
haHWEMe(ESLﬁBlﬁlﬂﬁElbW nt t%@fb&ﬂan?ﬂ EI‘ he libraries were panned as described

L DI VP nm.2-18 376
S DY D BERBRGS 5. 10 377
RduMEMPESlidgEVL QEl VPRAKGA nl2-20 378
TnpRY phdgDBhkkdrl NEF MIOVRIAAR phidedi®l 379
SeRhMIEéihddENuKDhMﬁ’ﬁ@Wh@es aore2 380
Nelghtblels€dedtiotrl b KGMUPN S Amunid-2oté3 c 384 with 2% BSA at 10 min. each

PafthdMdafhd: EtdaKEitﬁ/PP%ifzgyosﬁg p§)561§§l§1 ml of 0.1M Sodium carbonate buffer

RVEMLQSLLEL L
Bihdaid il L LVPI\/BKAR L-15 117 HHGANYLRKGSAPQWFEAW V

Wibhib c6@tlond 09 X OYE SRR RO ASCPQEsTL 15- 1 385
Bl bddSitdnFEL L SEMYPREK AN tion

Round 2 Panning:
Input phage number: 10" cfu of phagemid

Selection method: Nunc Immuno Tube selection

Negative selection: 2 X with Nunc Immuno Tubes coated with 2% BSA at 30 min. each

Panning coating: Coat with 1 pig of Myostatin protein in 1 ml of 0.1M Sodium carbonate buffer

(pH 9.6)

Binding time: 1 hour

Washing conditions: 15 X 2%-Milk-PBST, 1 X 2%-Milk-PBST for 1 hr., 10 X 2%-BSA-PBST,
1 X 2%-BSA-PBST for 1 hr., 10 X PBST and 3 X PBS

Elution condition: 100 mM TEA elution

Round 3 Panning:
Input phage number: 10" cfu of phagemid

Selection method: Nunc Immuno Tube selection

Negative selection: 6 X with Nunc Immuno Tubes coated with 2% BSA at 10 min. each

Panning coating: Coat with 0.1 pg of Myostatin protein in 1 ml of 0.1M Sodium carbonate buffer
(pH 9.6)

Binding time: 1 hour
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m -15-2 1386 QAVSLQQLLMALDQKLASGPQH 81 WD 2004/ 058988
PCT/ US2003/ 040781 mi -15-3 387 EDSLQQLLMN.DQKLASGPQL
WOork®3/0839888 PVASLQQLLI W.DQKLAQGPHA nl.15-5 389PCT/US2003/040781
VDELQQLLNW.DHKLASGPLQ nl15-6 390
DVESLEQLLMALDHQLASGPHG nl.15-7 391
QVDSLQQVLLW.EHKLALGPQV nl15-8 392
Wl CanitlitiviAl HQRYL 74 GRHCPB ST, 1% %388 -PBST for 1 hr., 10 X 2%-BSA-PBST,
Q EMLESLL DL UIRORMRBENAB ST fdr 15mr.1 00 8$BST and 3 X PBS

EWDGL QaRtiv MKhMIERQAutioil 15- 11 395
DESLQQLLI YLDKMLSSGPQV mL15-12 396

AND@&@ﬂglo‘ﬂ\ﬂB}sKioﬂmn iehted BepBes with enhanced binding to myostatin.

%%ﬁt%ﬁ%gﬁ £ e tgﬂ:é'ggq]:%[llgggas described above, and sequenced.

GGESE@)HMWd TN 119-fd:6il eptides are shown in Table IV below.
GVESLQQLLI FLDHMLVSGPHD nl15-17 40

VESLEHLMMWALERLLASGPYA nl15-18 402
QVDSLQQLLI W.DHQLASGPKR  niL15-19 403
VESLQQLLMALEHKLAQGPQG  nl15-20 404
VDSLQQLLMALDQKLASGPHA  nL15- 21 405
VDSLQQLLMALDQQLASGPQK  nL15-22 406
GVEQLPQLLMALEQKLASGPQR  nL15- 23 407
GEDSLQQLLMALDQQLAAGPQV  ni | - 15- 24 408
ADDSLQQLLMALDRKLASGPHV  nl.15- 25 409
VDSLQQLLI W.DQKLASGPQG L- 17 119 RATLLKDFWQLVEGYGDN
nL17-conl 410 DWRATLLKEFWQLVEGLGDNLV nlil17-con2 411
QSRATLLKEFWQLVEGLGDKQA mi17-1 412
DGRATLLTEFWQLVQGLGQKEA il 7-2 413
LARATLLKEFWQLVEGLGEKW nll17-3 414
GSRDTLLKEFWQLWGLGDMQT  nL17-4 415
DARATLLKEFWQLVDAYGDRW nll17-5 416
NDRAQLLRDFWQLVDGLGVKSW nmlL17-6 417
GVRETLLYELWYLLKGLGANQG nill 7-7 418
QARATLLKEFCQLVGCQGDKLS  nil 7-8 419
QERATLLKEFWQLVAGLGONVR  mL17-9 420
SGRATLLKEFWQLVQGLGEYRW nl17-10 421
TVRATLLKEFW.FVDGQREMOW niL17- 11 422
GERATLLNDFWQLVDGQGDNTG  nL17- 12 423
DERETL L KEFWOL VHGAGDNVA
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mL17-13 424 GGRATLLKELWQLLEGQGANLV nll17-14 425

TARATLLNELVQLVKGYGDKLY nl17-15 426
WORRADELIREFWIL VCGEOEGDNVW mL17- 16 427 PCT/US2003/040781
STRATLLNDLWQLMKGMEDRG ml17-17 428
SERATLLKELWQLVGOAGDNFG  ml17-18 429
VGRATLLKEFWQLVEGLVGQSR  nL17- 19 430
El RATL FREFWLVDEVREGPRBLEAY 0047058988
PCT/ US] ndnG #Y tl@%ﬁ&{cgEFLQVHGLGETDS
m.17-2 L KERVGL | EGL HV " nL17-22 433
gwt ,RC/;JOS %i %@ RWPWMCPPQREG
L SRATL )KR%6 i1 TYE ERWPWMCPPQTLA
VDRATL KP& L 1-GLMC4«§3§FRWPWMCPPQDSN
QERATL (NRESS 1 MITRGOSZRWPWMCPPQPSG
NQRYS |- 2(WAAEHREMBVINEGAINDIWERL QHY
\EL BIOVL DGIARUIQMRANR EMEHENGWE
RQOBRI1 ML2G-43 IRWPWMCPPEGWE
QR 2 ”‘—2( %RWPWMCPPQRGG
Q3 WL";S( TRWPWMCPPQWEG
%4 MZCVWPB_CT&WWMCPPQRWR
L2 (FYRBRQCHREP WMCPPQPYP
WYRDVSIENG- 19512 DRLGQORS L- 2 ISYFPRGHIBSEWNMSERQWRFGSMND
m_2| - 1 PN - IINSRQM L SBHMVL VESVRQGHCHR WPWRMZPRYGWG
. QTSRHI [\TSEIMMAVGSI VHG3187mL 2 1 31441 AYBROMNLSDIgRKDL VGTM | QG
mM.21- 4 ,49k- MENSRQNL L RELd M—V(M@C’fﬁ%’zﬁwﬁcﬂﬁﬂGFs
Q)TSRHF}{II:[LP@EE\_/M_VGEM Qa2 .21 A PWMCPPOS
R i L
Flond iov The of 1 RAGPaRO O i ces
provi dEFN&Hrkbl es nd V| ¥R Tlnt o
pept i b@EiNSs19%20 desdr i ab RIEQEE TRYSIMEPPYEVRg t he
in vivenREsEy3l 5 The3f fi nilBY QEACTIRWEWMTPPOEWKdes
conpri BErNS-meIsensys 8¥quengrsotutikveineieb@6wicl, ( SEQ
I D NO |fp-19-9hereiin 8% is Mcsm{dncﬁzm@msﬁw no
aci d; tAm$i1dopr Fi| angk 4 shERFRwrwMcPPQDWR
mTNS-19-25 329 VGTQGHCTRWPWMCPPQPAG
mTN8-19-26 330 EEDQAHCRSWPWMCPPQGWV
mTNg-19-27 331 ADTQGHCTRWPWMCPPQHWE
mTN8-19-28 332 SGPQGHCTRWPWMCAPQGWF
mTN8-19-29 333 TLVQGHCTRWPWMCPPQRWV
mTN8-19-30 334 GMAHGKCTRWAWMCPPQSWK
mTN8-19-31 335 ELYHGQCTRWPWMCPPQSWA
mTNS8-19-32 336 VADHGHCTRWPWMCPPQGWG
mTN8-19-33 337 PESQGHCTRWPWMCPPQGWG
mTNS8-19-34 338 [PAHGHCTRWPWMCPPQRWR
mTN8-19-35 339 FTVHGHCTRWPWMCPPYGWV
mTN8-19-36 340 PDFPGHCTRWRWMCPPQGWE
mTN8-19-37 341 QLWQGPCTQWPWMCPPKGRY
mTN8-19-38 342 HANDGHCTRWQWMCPPQWGG
mTINS-19-39 343 ETDHGLCTRWPWMCPPYGAR
mTN8-19-40 344 GTWQGLCTRWPWMCPPQGWQ
mTN8-19 conl 345 VATQGQCTRWPWMCPPQGWG
mTN8-19 con2 346 VATQGQCTRWPWMCPPQRWG
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The affinity matured L15 peptide famly conprise the
sequence Lglg2LLg3g4L, (SEQ ID NO 456), wherein gl

w0 200905980r E, g2 is S, Q Dor E, g3 is any apg¢ToS2003/040781
acid, and g4 is L, W F, or 10 Y. The affinity
matured L17 famly conprises the sequence:
h1h2h3h4h5h6h7h8h9 (SEQ I D NO 457) wherein hl is R or
D, h2 is any am no acid; h3isA,TSorQh4|sLor

hg 1o (T Shol 0l a a0y R N T ukans ]

and B is L
sequeng %TNFS c°n6 9 sq det er [FATEES GHICHECWRDIOK ni 21
and rrL?‘ﬁn‘fga‘iﬁ’P@?es of ptl de BVEHOWRC Hl@VeV C PRIRRIDOodi |es
5 wer e caidY§aesé-éd fiomithese typoRbweed pept | dgs

as despiliNsegn@bove, 3B usi ngspwhbEkssmaly to the
Fc dorml n of human 1gGIL, having SEQ t D I\S;ﬁj%ggg at—t he

V\D 2004/ 058988 PCT/ US2003/ 040781 term nus (N
conf i 8%?"&1?‘?“8%)56‘1“5’806#%%@ Yot the piGgity-Guatues TGI8t | dmdughiCon?

(exdhalikecthe ﬁh[[‘N&EoﬂEQEcﬁhehéé@) Ho@h Q)oge ist %ral W? %@\Fé} IDI.]HQ 352).

as described in

0] ur at.i ons
0 ﬁ ﬂ%""sg BEPUde Roveprine fhe seqpnics FHMEPP @SEChB) 1@00@3304 Tlerumilertihesl amino
acxdsae eesént GleyorentidowGts psdat ence
fr om 1; %Sraﬁwe 051;(@’ [ bCl)l&y ° B(la? Si %ﬁ%ll{%ﬁlgs?&g%%t% %S&]T% arci(sg%?cted
Aeyr i droahabife peulral polag) f basic apnipo D et i ong ¢m1mdtnyen50f this
f te d t
corm s edjugrep) deﬂ@w@mwﬁ@@ Ig(? 538 b ﬁ%&&@% f?cgn %"a, e gf the

exa
anﬁx?aatchds Tn%’ 8%%’[1 215 Sﬁ]\7 ‘étﬁql\?r@ﬁ ARY,PRELRE R, 8, CQX}t fgﬁ% tsmle@qzd fraeany one of

P, Biahe Q. \Aﬂhifﬁletﬂaﬁldaeéﬁnhﬁi@&he\é&ﬁl@nc@ WM@PF' (SE%;H?) 1(186633 (A more
t hese | cCe SI

e 03| tion of
15 de%?%g“ 8’ pe °Iﬁﬁedagf§‘ﬂ§ matﬁfﬁ TP8 prauensas wwpgeing SEQIE NOx (3521;iuev1des the
foltdml@“oanidatl onal ami no acids (although they are not
i nclc%deéjclq?; i de sequences listed in the
t abl BEYSCL L %d?lééS PR PN Ao whertids wer e
renDMwhbséhﬂoxfahswﬂnInbaclﬂeptl des sequences. These

2 Sﬁﬁtiqugiggfg Bl %w e ol CRaB aBaP gt hem

icerERlPolih pracidigineing agd;udes

are
exanﬁ%%zz Ora uences (as opposed to
pept éise on ° ’é BERIRHPRIBL. PYaciliq SEap hE;NO:
615) 55’? ?1 }S P}WP iHetfl ppk. osegigembmsiidel et ed
25 (SE WD a O"é lbasipamiapacidine | i nker
- ‘:’1“53 |P§ abﬁgbqs@fagmg) acigs t he | i nker

sequénc ohy
bet v%éﬁ 1 nteﬁtrarith’é\ﬁ é?g ar orhagie apiEp pGidy whergmences
cont é‘?tﬂcﬁﬁseanylgi’f’molaF‘errs AQ and LE sequences. The

aC Chrmaex)mamnaw 6f BOhtH e
quence in addition t %f?%glgﬁ%p %Elg que%ggﬁfroéneaél U gﬁg%%ge §rpino

ac1d‘§ Teéé’ﬁg byig selepgrdSronpmy ene ot R S Reanddg i seBat®florh bK&te-of P, R

30 and4®) TbﬁBExFelees tﬁ@‘r‘b‘ilwﬁ Ye . Peptide Nucl eotide Sequence

(.SEQ.I Li nker Ter “inus ml2- Conl RMEMLESLLELL
dldaé@% TANVEBR ATGTERT.ASEQIDWNM 3651 VPVBKAG
sgﬁ@%%%ﬁ TCC AATGTCTAAAGCTGGT (SEQ I D
m_2-"Con R M_ESLLELL

CGT 6@%&}& ETehrc-Degra) pplar, wEcIRMBARICId;

35 TT PAARCINANT RGPS, neubTEICFAMGAT GEo(aS[Q | D

NO. dagis ghsent ogpmy. apnimamid; ESL L EL L

CGT POETGANTETEItE:, Sewtal pdihr, KBENRMBEKRSCid;

TTG&A@"’?@FW@M@W neutral polar, or basic amino acid;
d; is selected from any one of the amino acids T, I, or R:

dg is selected from any one of R, S, Q;
40 dy is selected from any one of P, R and Q
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AATGTCTAAACCATCT (SEQ I D NO.

460) nlL2-2 GVEMLESLFELL

GGTATGGAAATCCTTGAATCTCTTT 5 gly N QElI VPMSKAP
W TEANSSPFCT TCAAGAAATTGITCC  AATGTCTAAAGCTCCA - PCBERDEN40781

NO. 461)

m.2-3 RVEMLESLLELL CGTATGGAAATGCTTGAATCTCTTC

5 gly N KDI VPI SNPP TTGAACTTCTTAAAGATATTGITCC

AATTTCTAATCCACCA (SEQ I D NG

PCT/ &82D0B! 00T dre setbcleddrdh EVlaEBkd detd Q
CGTATTGAAATGCTTGAATCTCTTC 5 gly N El VPl SKAE
TTGAACTTCTTCAAGAAATTGTTCC  AATTTCTAAAGCTGAA (SEQ I D

NO Th:ﬁ@)lsemms@u%%@hﬂﬂsbomg@wf%%%ma%%)

Rt ARy

E%Taf?%é %Ab4) mi2-

CTTAAAGATAT

462) 84 WO 2004/ 058988

6 RMEMLESLLELL

CGTATGGAAATGCTTGAATCTCTTC 5 gly N KEI VPTSNGT

AATGGTACT (SEQ | D NO
165 TE9 T (R TIED &%E?wﬁ%mmmwm
wege proucel EonPMIKAG UIGMQUQTI%A@M SHEGEt ro i pppides. These

R T Y

ID NO 466) ni2-

8 RIVEM-

C5 gly N KEI VPMBKAR

TTGAACTTCTTAAAGAAATTGTTCC AATGTCTAAAGCTCGT( SEQ | D NO.
#67) mL2-[PABNEW PSLFELL CAAATGGAACTTCTJGATTCTCTTT 5
Aflynit KHE A TTGAACTTCTTAAAGAAATTETTCC
NANATCT PeSRMQ JeRudler 468) nl2{10 RVEMLDSLLELL
) LIV N ECFFAATTFCTCTIC 5 gl v N KFL VPVSNAR
}gé%qg| rgp AAAGZ@&@W@L@WMTGC_CGT (SEQ I D NO
J %ﬂ_z-i—“f RVEMRIMEMLESL EUGKBIMBRISRATGC TGAATCTCTTC 5
W-q}qnz RMEMLESLLELLKEIVPMSKAR
mlL2-1 359 RMEMLESLLELLKDIVPMSKPS
mL2-2 360 GMEMLESLFELLQEIVPMSKAP
mL2-3 361 RMEMLESLLELLKDIVPISNPP
mL2-4 362 RIEMLESLLELLQEIVPISKAE
ml.2-5 363 RMEMLQSLLELLKDIVPMSNAR
mlL.2-6 364 RMEMLESLLELLKEIVPTSNGT
mlL2-7 365 RMEMLESLFELLKEIVPMSKAG
ml.2-8 366 RMEMLGSLLELLKEIVPMSKAR
mL2-9 367 QMELLDSLFELLKEIVPKSQPA
mL2-10 {368 RMEMLDSLLELLKEIVPMSNAR
mL2-11 {369 RMEMLESLLELLHEIVPMSQAG
mL2-12 370 QMEMLESLLQLLKEIVPMSKAS
mlL2-13 371 RMEMLDSLLELLKDMVPMTTGA
mL2-14  [372 RIEMLESLLELLKDMVPMANAS
ml2-15 373 RMEMLESLLQLLNEIVPMSRAR
mL2-16 374 RMEMLESLFDLLKELVPMSKGV
mlL2-17 375 RIEMLESLLELLKDIVPIQKAR
mL2-18 376 RMELLESLFELLKDMVPMSDSS
mL2-19 377 RMEMLESLLEVLQEIVPRAKGA
mlL2-20 378 RMEMLDSLLQLLNEIVPMSHAR
ml.2-21 379 RMEMLESLLELLKDIVPMSNAG
mL2-22 380 RMEMLQSLFELLKGMVPISKAG
mL2-23 381 RMEMLESLLELLKEIVPNSTAA
mL2-24  |382 RMEMLQSLLELLKEIVPISKAG
ml.2-25 383 RIEMLDSLILELLNELVPMSKAR
L-15 "7 HHGWNYLRKGSAPQWEFEAWYV
mL15-conl |384 QVESLQQLLMWLDQKLASGPQG
mL15-1 385 RMELLESLFELLKEMVPRSKAV
mL15-2 386 QAVSLQHLLMWLDQKLASGPQH
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HEI VPMSQAG TTGAACTTCTTCATGAAATTGITCC  AATGICTCAAGCTGGT

(SEQ ID NGO 470) nlL2-12 QVEMLESLLQLL
W@20MNDSEEAATGCTTGAATCTCTTC 5 gly N KEI VPMSKASPCT/US2003/040781

TTCAACTTCTTAAAGAAATTGITCC AATGTCTAAACCTTCT (SEQ I D NO.

471) nlL2-13 RVEMLDSLLELL CGTATGGAAATCGCTTGATTCTCTTC 5

gly N KDWPMITGA TTGAACTTCTTAAAGATATGGITCC

AATIGACTAQBRGTGCT ;@E@@&M@L SG 2-[L4
RI,ﬁMgE{SLLEB&K CGIALEEHA! ' AATIGGCTAATGCTTCT

9,37 GAACT
I\E 473y S RELER E%ﬁi%
iQXZFTG\R‘l CHERFEMBLIFOTAS PVSRAR
é‘rTc AT GMOVPRERREEL WNRHKIHIBGNGATCGT ( SEQ | D
N@Lléi&t) 3H 2- 16 |AVEMESUEBLEQKLALGPHG

CEIATECAARTCCT T GRATIETGST T DL ER Y PIMSN KEL V ETN$K%EQ -
THRGAT-OT TABIAAAGAN E%@Mﬁ@ﬁgwl -
A45) 5111 2- |95 Rl EMiESk W%@g TGT’_F'IC':gAATCTCTTC 5
R|
LarSIoy @@CTV% qéé-T ﬁf i AND 2004/ 058988
P I% 4078 LY BN HESANEL K
A é,é CTT EHKLASGBGPNEDSS
TPERRETT AT TAAAGATSESIRIEY WRRYETEIBIRTGTTCT ( SEQ | D

NeL15-467)|40.2- 19 @m&smzmvsm{o
OB ISFEGAAANIGCT TGNESTIGTT M3 v gk v A Gpisl (PRAKGA

THGRAG TGCFRCAAGARADEER OGGwT AHST BEAGACETCCT ( SEQ | D
NGLIATS) |at2- 20 | _\TGCTTGATTCTCTTC
Sl 3ol _ bl VPVEIEK) % WTW@
AR BTETCAIEECTCGT(, DQQL SGPQK
ml15-22 |406 GVEQLPQLLMWLEQKLASGPQR
mL15-23 407 GEDSLQQLLMWLDQQLAAGPQV
mL15-24 408 ADDSLQQLLMWLDRKLASGPHV
mlL15-25 409 PVDSLQQLLIWLDQKLASGPQG
L-17 119 RATLLKDFWQLVEGYGDN
mL17-conl |410 DWRATLLKEFWQLVEGLGDNLV
mL17-con2 |41l QSRATLLKEFWQLVEGLGDKQA
mL17-1 412 DGRATLLTEFWQLVQGLGQKEA
mL17-2 413 LARATLLKEFWQLVEGLGEKVV
mL17-3 414 GSRDTLLKEFWQLVVGLGDMQT
mL17-4  [415 DARATLLKEFWQLVDAYGDRMV
ml17-5  [416 NDRAQLLRDFWQLVDGLGVKSW
mL17-6 417 GVRETLLYELWYLLKGLGANQG
mL17-7 418 QARATLLKEFCQLVGCQGDKLS
mL17-8 419 QERATLLKEFWQLVAGLGQNMR
mL17-9 420 SGRATLLKEFWQLVQGLGEYRW
mlL17-10 [421 TMRATLLKEFWLEVDGQREMQW
mL17-11  |422 GERATLLNDFWQLVDGQGDNTG
mL17-12 423 DERETLLKEFWQLVHGWGDNVA
mL17-13 424 GGRATLLKELWQLLEGQGANLV
mL17-14 425 TARATLLNELVQLVKGYGDKLV
mL17-15 426 GMRATLLQEFWQLVGGQGDNWM
mL17-16  |427 STRATLLNDLWQLMKGWAEDRG
mL17-17 428 SERATLLKELWQLVGGWGDNFG
mL17-18 {429 VGRATLLKEFWQLVEGLVGQSR
mlL17-19 430 EIRATLLKEFWQLVDEWREQPN
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m.2-21 RMEMLESLLELL CGTATGGAAATCCTTGAATCTCTTC 5 gly N
KDI VPMSNAG TTGAACTTCTTAAAGATATTGITCC AATGTCTAATGCTGGT

W@ 3BQoSHPSNO. 480) nl2-22 RVEMLQSLFELL PCT/US2003/040781
CGTATGGAAATCCTTCAATCTCTTT 5 gly N KGWPI SKAG
TTGAACTTCTTAAAGGTATGGTTCC  AATTTCTAAAGCTGGT (SEQ I D
NO 481) nl2-23 RVEMLESLLELL CGTATGGAAATGCTTGAATCTCTTC

TTGATTCTCTTC 5
TCC

- Conl

gly N
GGTGATAATCTTGIT

SmillyoN KBl VPNS R AT RSO STEARAEASATITGTTCC
GCT [ SE: P4 RMVEMLQSLLELL
AMH@TACE@T .‘ 3 if{_ LEE GK%E VPl SKAG
TT %M TG GGT (SEQ | D NO.
2_

24 EL

GT IAGCT (SEQ I D
7- 2 [FRRRVMSMUGPONCE GRGRANBT GCTACTCTTCTTAAAG
5“1929513 N XEGLGE GHAGGTCT
TE2PEAAAAGT TGT T IMGHEDISNIL D VEABEIL GHGI1 1- 3 GSRDTLLKEFWQ
BERUIGTCGIGATACT m@mvwdmwc N GDMVIQT
ARTDOBT GGLAACTTGT] FCAAACT (SEQ | D NO
#4880 coil 11445 DARAIH 'TCTTCTTAAAG 5

L GDRV CTTA
8 Yo My L YT24ey -5 NDRAQLLRDFVQ

Pp——
FGATCETAT GG

m-L %AI\TCG' CAAC

TQNSRQMLLSDF VGSMIQG

mL21-2 448 MQTSRHILLSEFMMLVGSIMHG
mL21-3 449 FIDNSRQMLLSDLLHLVGTMIQG
ml.21-4 450 MENSRQNLLRELIMLVGNMSHQ
mL21-5 451 QDTSRHMLLREFMMLVGEMIQG
mlL21 conl | 452 DQNSRQMLLSDLMILVGSMIQG
L-24 126 EFFHWLHNHRSEVNHWLDMN
ml.24-1 453+ INVFFQWVQKHGRVVYQWLDINV
ml.24-2 454 FDFLQWLQNHRSEVEHWLVMDYV

The affinity matured peptides provided in Tables IV and V are then assembed into
peptibodies as described above and assayed using the in vivo assays.

The affinity matured L2 peptides comprise a consensus sequence of
LEMLESLEIL, (SEQ ID NO: 455), wherein f; is M or I; f; is any amino acid; f; is L or F; and
f1isE,QorD.

The affinity matured L15 peptide family comprise the sequence Lg;g,LLg;g,L., (SEQ ID
NO: 456), wherein g;is Q, D or E, g,is S, Q, D or E, g3 is any amino acid, and g, is L, W, F, or
Y. The affinity matured L17 family comprises the sequence: h;hyhshshshghshgh (SEQ ID NO:
457) wherein h, is R or D; h, is any amino acid; hyis A, TSorQ; hsis L or M; hsis L or S; hgis
any amino acid; hy is F or E; hg is W, For C; and heis L, F, M or K. Consensus sequences may
also be determined for the mI.20, mL21 and mL.24 families of peptides shown above.

Peptibodies were constructed from these affinity matured peptides as described above,

using a linker attached to the Fc domain of human IgG1, having SEQ ID NO: 296, at the N-
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LVDGLGVKSW ATTTTTGGCAACTTGT TGATGGTCT TGGTGITAAATCTTGG
(SEQ ID NO 490) 86 WO 2004/ 058988 PCT/ US2003/ 040781

WOor@4/088968/RETLLYELWY GGTGTTCGTGAAACTCTTCTTTATGT/gb3003040781

LLKGLGANQG AACTTTGGTATCTTCTTAAAGGTCT TGGTGCTAATCAAGGT
(SEQ ID NO  491) nll 7-7 QARATLLKEFCQ
CAAGCTCGTGCTACTCTTCTTAAAG 5 gly N LVGCQGDKLS
temﬁimﬁmgmﬂsﬁ;ricﬁmmus m&g&&%@fﬁ:ﬂ@ﬁc Qﬁ%@o!hf?he N and C

te@@nfdéa@b Cﬁ% {%Q%RATL ., . ,A CGTGCTACTCTTCT

ohemeptides named were

aﬂﬁmfm'fm%ﬁﬁ'al:{ BE6)S |gDcmN@G)4@§)’c1ﬁ€-&r1<'lﬁlker sequence. In the 2X

CTTAAAG_ 5 N
P P R T AN P PURMSTch & T 0T EHRPAF 0BT
m@@ﬁ@pbﬂ]}dbﬁnd@%ﬂaodlmgd&%n%fﬁﬁfxﬂ-klﬁﬁ?\/}% suth Vaa;\l/lTNS-19—22 for
o e L PR A R AT PR AT OfS C Sy s thepeptides
wetd 5ghcn¢mtz>tne1prmﬁzr lubdNEE MR G63T: %ﬁ%ﬁﬁx MQI Taﬁ?éf AOATE Rde— LE.
Tt%(%;{.%& D%%AT Ts;g-é nah:g@lyo m_q_s-,(alﬁ_@uggpgyrgg RetEygtyded in
th@ewmmﬁﬁﬁ' AR, In @y pE{)tlbeWﬁmo acids were removed
GGGGTGATAATGITGCT (SEQ I'D
TS 1 i oL
GGT @E@E@Eﬁﬂﬂfﬁiﬁ'@ﬁa’ AtshAiplapy gdlynuhleotidew&codm% them, are

pr%gﬁjgwgloc\glw%ﬂ %&%géﬁg peptlbod;l/- seq?leEnces (as opposed to

PePTIFCEIEEIBEE AC D FTIINSF AT GHS) 1) NONG15h MISG: hVodé wlltB tlll\%,E

se%lﬂ&%ﬁﬁﬁgﬂ%gﬁ w%%xplatﬁﬁélqgé hnker(sesciences in the 2x

versions refers to the linker between the tandem peptides. These peptibody sequences contain the

Fe, linkers, AQ and LE sequences. The accompanying nucleotide sequence encodes the peptide

sequence in addition to the AQ/LE linker sequences, if present, but does not encode the

designated linker.
TABLE VI
Peptibody Name [Peptide Nucleotide Sequence (SEQ ID No) Linker (Term
—inus
ml.2—-Conl RMEMLESLLELL [CGTATGGAAATGCTTGAATCTCTTC|S gly N

KEIVPMSKAG  |TTGAACTTCTTAAAGAAATTGTTCC
AATGTCTAAAGCTGGT (SEQ ID NO:
458)

mL2-Con2 RMEMLESLLELL |CGTATGGAAATGCTTGAATCTCTTC)5 gly [N
KEIVPMSKAR TTGAACTTCTTAAAGAAATTGTTCC
AATGTCTAAAGCTCGT (SEQ ID NO:

459) -
ml 2—1 RMEMLESLLELL |(CGTATGGAAATGCTTGAATCTCTTC5 gly N
KDIVPMSKPS TTGAACTTCTTAAAGATATTGTTCC
AATGTCTAAACCATCT (SEQ ID NO:
460)
mL2-2 GMEMLESLFELL |GGTATGGAAATGCTTGAATCTCTTT |5 gly [N

QEIVPMSKAP TTGAACTTCTTCAAGAAATTGTTCC
AATGTCTAAAGCTCCA' (SEQ ID NO:
461)

mL.2-3 RMEMLESLLELL |CGTATGGAAATGCTTGAATCTCTTC5 gly |N
KDIVPISNPP TTGAACTTCTTAAAGATATTGTTCC
AATTTCTAATCCACCA (SEQ ID NO:

462)
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mL.17-15 GVRATLLQEFWQ GGTATGCGTGCTACTCTTCTITCAAG 5 gly N
LVGGCQEDNWM AATTTTGGCAACTTGI TGGTGGTCA  AGGTGATAATTGGATG

W@ 3BQoSPSNO. 500) nlL17-16 STRATLLNDLWQ

PCT/US2003/040781

TCTACTCGTGCTACTCTTCTTAATG 5 gly N LMKGMEDRG
ATCTTTGCCAACTTATGAAAGGTTG GGCTGAAGATCGTGGT (SEQ I D
NO 501) nl17-17 SERATLLKELWQ

mIL GHGAACGT GOEMCESTECTE T CHAM TNCTEYVEAMEONTSs o1y N
AACTTTqacjmmmesT CBECTEAINGAATNGBETCCSEQ | D
NO 502) |(mll17-18 Vi ATIREFRW@AGCTGAA (SEQ ID NO:

_GITGGICGIGCTACTCTITCTT 25 gly N LVEAVEESR

mAAPT T T GCCAREIN I SIS P TRGRPACTCARTAI BT IISEQI DINO
503) 87 WHBOENMANAR 088 IeryyA IS By Sk anstATT GTTON
MTNS- Con6-{ M GAQ T%Wéﬁ?ﬁ?&%@%@< N
Vi r\_ln) —HAREYES gq“{‘?‘PITTC PMAPPATFF(YI‘I';'CF;ET&TC 5\;;;' - <

m%érécACTGL e peNael T ATTGTTCC
TCCGCTACTEST TGS
ACGAAGGTCACTTTTGGTGTT%@A SEQAI D

mMEY; 505) YUEMERRERIC cdmwdAaezAmstﬁ@&mc%%g %Zw P~
FC 5G AQ [REEEMIICKSST GRS hGASTET
WYPCYEGHFW\C TCTGGT GCTpOGSTCT &G a6 s¥blp No:
TTCCACTGCITCITCTGGTTCBGAST  GSGSATGGSGST

mIFE8GCT ACT (RYTHNBGIACEUCIGTATGASSESGSAIGSTICTICIIC |5 gly | [N
ACGAAGGT CAETYEMEEIRST TATGAA: CSEQ ID
NO 507) YDL-LE (SEQ %TQW@TA%@WQ&T(WMM- M GAQ
ATCTTTOCCEGTAAATCGT 1 KN _(N-1K L E NQC

NQL 4
CAGTGC% %EET TTCTTGATT%T}(THT“EE 5gly [N
GTTCCACTGLTTCTTCTGGTT 0 ID NO.
TTCCGCTACTGGTATCTTCGS I
P mmﬁﬁ%m UGTATEEWWC S5 K
NO 509) ¥ehrvilsn® FOTTGAACTTCTTAAAGAAATTGITCC
AATGTCTAATGCTCGT (SEQ ID NO:
469)
ml.2-11 RMEMLESLLELL |CGTATGGAAATGCTTGAATCTCTTC5 gly N
HEIVPMSQAG TTGAACTTCTTCATGAAATTGTTCC
AATGTCTCAAGCTGGT (SEQ ID NO:
470)
mlL2-12 QMEMLESLLQLL |CAAATGGAAATGCTTGAATCTCTTC[5 gly N
KEIVPMSKAS TTCAACTTCTTAAAGAAATTGTTCC
AATGTCTAAAGCTTCT (SEQ ID NO:
471)
mL2-13 RMEMLDSLLELL [CGTATGGAAATGCTTGATTCTCTTC {5 gly N
KDMVPMTTGA |[TTGAACTTCTTAAAGATATGGTTCC
AATGACTACTGGTGCT (SEQ ID NO:
472)
mL2-14 RIEMLESLLELLK [CGTATTGAAATGCTTGAATCTCTTC |5 gly N
DMVPMANAS TTGAACTTCTTAAAGATATGGTTCC
AATGGCTAATGCTTCT (SEQ ID NO:
473)
ml.2-15 RMEMLESLLQLL {CGTATGGAAATGCTTGAATCTCTTC/5 gly N
NEIVPMSRAR TTCAACTTCTTAATGAAATTGTTCC
AATGTCTCGTGCTCGT (SEQ ID NO:
474)
ml2-16 RMEMLESLFDLL [CGTATGGAAATGCTTGAATCTCTTT |5 gly N
KELVPMSKGV TTGATCTTCTTAAAGAACTTGTTCC
AATGTCTAAAGGTGTT (SEQ ID NO:
475)
mL2-17 RIEMLESLLELLK [CGTATTGAAATGCTTGAATCTCTTC |5 ely N
DIVPIQKAR TTGAACTTCTTAAAGATATTGTTCC
AATTCAAAAAGCTCGT (SEQID
NO: 476)
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(SEQ ID NO 508) 2x niN8- Con7- FC-5G AQ

ATCTTTGECTGTAAATGGTGEGAC 1K C
WGST00EASBPECT ACCAGI TCGGTTCTG YQF-

GITCCACTCCTTCTTCTGGTTCCGG  GSGSATGGESGST
TTCCGCTACTGGTATCTTCGGTTGC  ASSGSGSATG

AAGTGGTGGGATGTACAGTGTTAT
fQEEILLE S(ISEQK]
ATCTTTGGC T AAGISEST GO
GTTGACTGCJACCAGT TCGGT]
CTTCTTCTGGIT

mIMO18 511)

GITCCACT

doT ANGG AR CEYG ARG EPR
ANSTIC T AN AGAS ATEGERIY)

PAIGTEQBATTCTTCT (SEQ ID NO:

GSGSATGGESGST

(O) - 1K | FGCKWADVQC
PCT/US2003/040781

| FGCKWADVQC CAGTITT (SEQ ID

pisc 7

mE2FEOGCT A
NO 513)

AAAT GGT GSEEETRAEOAT GT1
(QF- LE- 5G FC

ATOTTTOCCTON

FRTBTGASEEEGSAIEAATCTCTTC
TAPAAGECCKENADR@ ATAGTTAT
L SEOROARGIOSL AR

aAQ 1 K C _(Q).-

N
I D
n8-

5 gly
SEQ
N8- Co

1K

l\l\l

TTC

e,

a2

GITCCACTGLC

TTCCGCTACTGGTATCTTCGG J

TTCC

AT GG
NO 515)

QVESLQQLL

RN S o]
KDrviNzsi AFQ
MAL CAGGTTGA

DQKLASGPQG CTGATGTGEC

Sgly [N

\»}

mIGEPT CCGGT
RMELLESLF
EMVPRSKAV

(SEOQ 1D N
ul—\( T = T

BEESAGSEFELLS
EIGMY RIS GG

TTCGAACTGCT
0 517)

88 \

EGTADGBENADAC)TAMATDTATTT
AAGASCTIEFAARBOCTSIEGYIGe
BAARCATAGETGGTC(RBQADTC(
O2#fd%/ 058988 PCT/ US2003

5 gly

IAAAGETGT T
/040781

$5-2 QA
L DOKLASGP

S

CTTCCGGT CCGCAGCAC ( SE

V. WalaV W . Wal.\

S Sgicvszetcsienied

ATTGTTCC

é}FT H(Eﬁ.% I%NO'

COLACCACCTC L Al

Selgl YNC

mIESL QLI

DOKLASGPQy

CXATC‘PCI’TC

yeeee

T AAATTGTTCC
AATTTCTAAAGCTGGT (SEQ ID NO:
483)

S gly

mL.2-25

RIEMLDSLLELLN
ELVPMSKAR

CGTATTGAAATGCTTGATTCTCTTC
TTGAACTTCTTAATGAACTTGTTCC
AATGTCTAAAGCTCGT (SEQ ID NO:
484)

5 gly

mL17-Conl

DWRATLLKEFW
QLVEGLGDNLV

GATTGGCGTGCTACTCTTCTTAAAG
AATTTTGGCAACTTGTTGAAGGTCT
TGGTGATAATCTTGTT (SEQ ID NO:
485)

S gly

ml.17-1

DGRATLLTEFWQ
LVQGLGQKEA

GATGGTCGTGCTACTCTTCTTACTG
AATTTTGGCAACTTGTTCAAGGTCT
TGGTCAAAAAGAAGCT (SEQID
NO: 486)

5 gly

ml.17-2

LARATLLKEFWQ
LVEGLGEKVV

CTTGCTCGTGCTACTCTTCTTAAAG
AATTTTGGCAACTTGTTGAAGGTCT
TGGTGAAAAAGTTGTT (SEQ ID NO:
487)

S gly

mL17-3

GSRDTLLKEFWQ
LVVGLGDMQT

GGTTCTCGTGATACTCTTCTTAAAG
AATTTTGGCAACTTGTTGTTGGTCT
TGGTGATATGCAAACT (SEQ ID NO:
488)

5 gly

mL17-4

DARATLLKEFWQ
LVDAYGDRMV

GATGCTCGTGCTACTCTTCTTAAAG
AATTTTGGCAACTTGTTGATGCTTA
TGGTGATCGTATGGTT (SEQ ID NO:
489)

S gly

mL17-5

NDRAQLLRDFWQ
LVDGLGVKSW

AATGATCGTGCTCAACTTCTTCGTG
ATTTTTGGCAACTTGTTGATGGTCT
TGGTGTTAAATCTTGG (SEQ ID NO:

5 gly

490)
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GCTTCCGGTCCGCAGCTG (SEQ ID NO 519) nll5-4

PVASLQQLLI W. CCGGTTGCTTCCCTGCAGCAGCTGC 5 gly C
WODUASIPHA TGATCTGGCTGGACCAGAAACTGG  CTCAGGGTECIZOSIGHIIT0781
(SEQ I D NO 520) nlL15-5 EVDELQQLLNWL
GAAGTTGACGAACTGCAGCAGCTG 5 gly C  DHKLASGPLQ
CTGAACTGGCTGGACCACAAACTG  GCTTCCGGTCCGCTGCAG ( SEQ | D
mKO-6521)  EUEE16 LRVESY Hek A CEAREATEANTEEET FARARACKT G
5gly C CTONTGTGOTABCACTARRAGGTET
GCTTCCGGT CGGT ( SHUFHANGATERRFGT(IED i NO:
QUDSLQQ LW CAGGTTGA@POCCTGCAGCAGGIT 5 gly C
mERKT ALGPQ W@@WMU@CTTCTTAAAG Sgly [N

TIBTREC ASOEGTRGESTGICA
EGBEYPNE
ANCAGAAACTG
AT

TCTT _TQAA Sgly |N
Ch

AACGCTTTC

TG GEYBS G saly N
A@T&T@b&A&TM&% -
CTGAT GT GGLTGGACCAGAAATTIB TCRET ACCE e @ty ¥sad:  SEQ | D
NO 526) mi15-11 EDESL@OLLI YLD
mCAGACGAA TSCETIECABOAGITG AR GILYGCT AGIISOERMAG 5 gy [N
CTGATCTACEVEGABEMART GEPG TTTGET UGERCOHOAGATR ( SEQ | D |
NO 527) fiL15- 12 AMDQASIICAWATGCAATGGEQABNIECACCAGCTG
5_g}-y—C—DHKLASGROA_CTONTCTGGCTGGACCACAAACTG
TFOOGGT QU9
RI EMLESLL Fooh \
El ALI PKAW CTGGAACTGCT(SA TTGS

ml1i?5e TV IpDERETILKEFWQ GATGAACGTGAAACTCTTCTTAAA 5¢ly [N
LVHGWGDNVA |GAATTTTGGCAACTTGTTCATGGTT
GGGGTGATAATGTTGCT (SEQ ID
NO: 497)

mL.17-13 GGRATLLKELWQ |GGTGGTCGTGCTACTCTTCTTAAAG|S gly [N
LLEGQGANLV  |AACTTTGGCAACTTCTTGAAGGTCA
AGGTGCTAATCTTGTT (SEQ ID NO:
498)

mL17-14 TARATLLNELVQ |[ACTGCTCGTGCTACTCTTCTTAATG |5 gly [N
LVKGYGDKLV  |[AACTTGTTCAACTTGTTAAAGGTTA
TGGTGATAAACTTGTT (SEQ ID NO:
499)

mL17-15 GMRATLLQEFWQ|GGTATGCGTGCTACTCTTCTTCAAG 5 gly [N
LVGGQGDNWM |AATTTTGGCAACTTGTTGGTGGTCA
AGGTGATAATTGGATG (SEQ ID
NO: 500)

mL17-16 STRATLLNDLWQ [TCTACTCGTGCTACTCTTCTTAATG |Sgly [N
LMKGWAEDRG [ATCTTTGGCAACTTATGAAAGGTTG
GGCTGAAGATCGTGGT (SEQ ID
NO: 501)

ml17-17 SERATLLKELWQ |TCTGAACGTGCTACTCTTCTTAAAG S gly |N
LVGGWGDNFG |AACTTTGGCAACTTGTTGGTGGTTG
GGGTGATAATTTTGGT (SEQ ID NO:
502)

mL17-18 VGRATLLKEFWQ |GTTGGTCGTGCTACTCTTCTTAAAG |5 gly [N
LVEGLVGQSR  |AATTTTGGCAACTTGTTGAAGGTCT

TGTTGGTCAATCTCGT (SEQ ID NO:
503)

N
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NO 529) ni15-14 EVWSLQHLLMAL
GAAGTTGTTTCCCTGCAGCACCTGC 5 gly C  EHKLASGPDG

W GATOFSBBCT GGAACACAAACTGG  CTTCCGGTCCGGACGGT ( BEQUSM03/040781
NO 530) nl15-15 GGESLQQLLMAL GGTGGTGAATCCCTGCAGCAGCTG
5 gly C DQQASGPQR CTGATGTGGCTGGACCAGCAGCTG
GCTTCCGGTCCGCAGCGT ( SEQ | D NO 531) 89 WD 2004/ 058988

2ROV ISR00 ] 1K [N
NBIKGTTGAAR

T SEQ | D
ﬁToGAg'g) % IACACCTG
5¢gly C |

GCTTCCGGT (JGTACEE T ;

Q¢DSLQQLLZ§?£ LIGACTOCCTGCAGCAGCTG 5 gy c
XA IR SR O T SO AR G e eI
(CmeWm 0 gﬁgﬁ %i

EVESL QQLL Mfk_ GAAGT TGART,

EHKL AQGPQGSGI LATESTHSEOT ACCCGTGCT

GCT CAGCGT [BSSGARAEE-- ( SEQEMRGNCC AGBRITGHrsPT2854|

EVDSL QQL L [WNPCGASEFWCA IGAGIAGEAG 5 gly G

DQKL ASGPHX DETIEATSEREBAT GGACCAGAAACTG

r:r*rTr‘r‘r:r‘T IR GCT (SEQ 1D NGO 536) ml15-21

ST LM ARAAGT TGACTEETRGCAGTAGETGOBGGRAC K [N
L VO RO FEEAMSIIRITACERG

(N TTCGGTTCTG
ASGP
GCTTCCGG% X g LN PR AR 880 |
C;\/EQ_PQ_L OO | ﬁgﬂ&%('
EQKLASGP :
O TORT e e B ekt 5} 1523 |
LQQL AMDIMQACTCCCTGCAGCAGCTG 59y C
2x m -GCGATGT CACCRIBRARIGGTGGGAC |IK [C
(C)-1K IFGCKWWDVQC GTTCAGTGCTACCAGTTCGGTTCTG
YQF- GTTCCACTGCTTCTTCTGGTTCCGG
GSGSATGGSGST |[TTCCGCTACTGGTATCTTCGGTTGC
ASSGSGSATG- [AAGTGGTGGGATGTACAGTGTTAT
IFGCKWWDVQC [CAGTTT (SEQ ID NO: 511)
YQF-LE (SEQID ‘
NO: 510)
2x mTN8-Con8— M-GAQ- ATCTTTGGCTGTAAGTGGTGGGAC [1IK N
(N)-1K IFGCKWWDVDC [GTTGACTGCTACCAGTTCGGTTCTG
YQF- GTTCCACTGCTTCTTCTGGTTCCGG
GSGSATGGSGST [TTCCGCTACTGGTATCTTCGGTITGC
ASSGSGSATG- |[AAATGGTGGGACGTTGATTGITAT
IFGCKWWDVDC |CAGTTT (SEQ ID NO: 513)
YQF-LE-5G-FC
(SEQID NO: 512)
2x mTN8-Con8- [FC-5G-AQ- ATCTTTGGCTGTAAGTGGTGGGAC |[1K C
(C)-1K IFGCKWWDVDC |GTTGACTGCTACCAGTTCGGTTCTG
YQF- GTTCCACTGCTTCTTCTGGTTCCGG

GSGSATGGSGST [TTCCGCTACTGGTATCTTCGGTTGC
ASSGSGSATG- |[AAATGGTGGGACGTTGATTGTTAT
IFGCKWWDVDC |CAGTTT (SEQ ID NO: 515)

YQF-LE (SEQ ID
NO: 514)
ML15-Conl QVESLQQLLMWL |CAGGTTGAATCCCTGCAGCAGCTG |5 gly  [C
DQKLASGPQG  [CTGATGTGGCTGGACCAGAAACTG
GCTTCCGGTCCGCAGGGT (SEQ ID
NO: 516)

ML15-1 RMELLESLFELLK (CGTATGGAACTGCTGGAATCCCTG [5gly |C
EMVPRSKAV  [TTCGAACTGCTGAAAGAAATGGTT
CCGCGTTCCAAAGCTGTT (SEQ ID
NO: 517)
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GCTGCTGGICCCCAGGTT (SEQ ID NGO 539) nlLl15-24
ADDSL QQLLMWV GCTGACGACTCCCTGCAGCAGCTG 5 gly C

WO DRKIRSEIPHY CTGATGTGECTGGACCGTAAACTG

GCTTCCGGTCCGCACGTT (SEQ I D NO. 540) nl15- 25
PVDSLQQLLI W. CCGGTTGACTCCCTGCAGCAGCTG 5 gly C
DOKLASGPOQG CTGATCTGGCTGGACCAGAAACTG

PCT/US2003/040781

mE5TT CCGGT GBAQBEIMGSEQJA TN TeddNGANGEACERBES gly  [C
QSRATL L KE\NQKTAST: ACCCTCET SAARG oA At
LVEGLGDKQA GAATTCT OEFTGRRAGCAC (SEQ ID
CTGEGTGACAAACAGECT (SEQ:PIHNO  542) nil17-19
MESRATL L KERRDSLQRRATEEGPCCOPACBCTCCTRRAGBAGITG [Egly  |C
VDEWREQPN TPERECAGE AP TEACTRAA COATERBIIEACAGCAGAAC
(SEQ ID NO 543) nlL17{ ggg%m@cﬁ@ﬁ@ﬁ (SEQID
FGERF FACCETCETGANA TT! v G \'TDQ
@%;CCTG CEETE GERCEEACTEC P 88Q D
NO 544) pLi17- LI TACACT GCTIGAA
5 gly C ||EGGKHY GRaldfef COCACCIGATOGMCET | |
mcjecelee) I AWTMGR?@%&@S&G 5ay e
PCT/ US2003/13404881.Q NL{EfelctYRAL AACTG
CACTACCGT (3CTACCCT GCT GATEC@b yededrdomcRs
GAATTCTGGCAGCT GGT TGAQBGT521CT GCGT GAACAGGGTGTT |( SEQ | D
mING:6 546) fAVERLERI LOBRVGACREFWMATCCCTGGAACAGCTG |Sgly  |C
CAGT CCCGT BHRAGSCRHYT GCBFAT GTGHGT GGAACESXRPIYN
AATTCTGGOAGCT GGTTGAATIEETECCEXSIUCARBCETFEAD (|SEQ 1{D
NO— 547 717-24 | SENPLIREEWD
CCOGTIRC P AR ACB T EC A TCAC TGRYBEARORRE ely  [C
AATTCTGGORGT TCGT TEACGETEAT KA ARCAROSPARETESEQ | D
NO 548) |i17-25 VDRATELNLFIV TEEEACEET &ErABLITGCTGAAC
mI25-83' Y © |GDESLQHLLMWL |GGTGACGAATCCCTGCAGCACCTG 15 gly |C
EQKLALGPHG CTGATGTGGCTGGAACAGAAACTG
GCTCTGGGTCCGCACGGT (SEQ ID
NO: 524)
mL15-9 QIEMLESLLDLLR [CAGATCGAAATGCTGGAATCCCTG |5 gly |C
DMVPMSNAF CTGGACCTGCTGCGTGACATGGTTC
CGATGTCCAACGCTTTC (SEQID
NO: 525)
mL15-10 EVDSLQQLLMWL |GAAGTTGACTCCCTGCAGCAGCTG |5 gly |C
DQKLASGPQA CTGATGTGGCTGGACCAGAAACTG
GCTTCCGGTCCGCAGGCT (SEQID
NO: 526)
mL15-11 EDESLQQLLIYLD |GAAGACGAATCCCTGCAGCAGCTG |5 gly |C
KMLSSGPQV CTGATCTACCTGGACAAAATGCTG
TCCTCCGGTCCGCAGGTT (SEQID
NO: 527)
mL15-12 AMDQLHQLLIWL |[GCTATGGACCAGCTGCACCAGCTG |5 gly |C
DHKILASGPQA CTGATCTGGCTGGACCACAAACTG
GCTTCCGGTCCGCAGGCT (SEQID
NO: 528)
ml.15-13 RIEMLESLLELLD [CGTATCGAAATGCTGGAATCCCTG |5 gly |C
EIALIPKAW CTGGAACTGCTGGACGAAATCGCT
CTGATCCCGAAAGCTTGG (SEQ ID
NO: 529)
mlL15-14 EVVSLQHLLMWL [GAAGTTGTTTCCCTGCAGCACCTGC)5 gly |C
EHKLASGPDG TGATGTGGCTGGAACACAAACTGG
CTTCCGGTCCGGACGGT (SEQID
NO: 530)
ml.15-15 GGESLQQLLMWL|GGTGGTGAATCCCTGCAGCAGCTG |5 gly |C
DQQLASGPQR CTGATGTGGCTGGACCAGCAGCTG
GCTTCCGGTCCGCAGCGT (SEQ ID
NO: 531)
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HLMEELSQKPG GACTTCTGGCACCTGATGGAAGAA
CTGTCCCAGAAACCGEEGT (SEQ I D NO 549) nl17-26

WORRADEI9BEFVR CAGGAACGTGCTACCCTGCTGAAA 5 gl y CPCT/US2003/040781

MVEGLGKNRG GAATTCTGGCGTATGGT TGAAGGT
CTGGGTAAAAACCGTGGT (SEQ I D NO. 550) nll17-27
NERATLLREFWQ AACGAACGTGCTACCCTGCTGOGT 5 gly C

mL MSEY GVNH
ACGGTGITA4

QREWYPCYQ
WCYDL HKA

ROONGTBHD( SE(
SHL CAGCGTGA4
SGTGGICACCT G

G EAQOONECCAGITHEE AGETGTICAGCAGCTG

CTIAATNOr CEEINACUTRNGous 6
MECTBCOEEBCIAC 5SED 1 C
SPOATACCGAC  CTGCACAAAG

5 gly

CT (S

mikB-No 551
ATCTCCGCT]
CTGGTCACT]

N VESHEHEIEHNG
FEREA Y aC
FCT GGT GCTGCEH

!‘Y‘V

AAJATABRBTYRCIFGAACACCTG

TGT T
e

5 gly

NO.
AC

I

mLﬁy C LWC
(SEQ I D NO
AAAACCTTC]

5 \ﬁwIIU' \’

RN
FGGTACCCGTGC)

53;3)y~Ar~r~rrvrTrx~TAr~(~Ar~Tr

A-A—A ANANT

EPEr

mEABGIGTCAC
545).  mI\
5gly c W
GACCGAA

EVES AT T
XN QPGSR

ACC (SEQ 1D

CFDLTET GAAGBTCARGEETCETEAIISSME
NVFF(%/\X/CKHG

&Amﬁeﬁ?@mm

(REXEGrEcEART A Al (e

ID
NO: 5546) nml24-1

hl\@

€

mINATRSTTTTT]
AACATGGTC
NO 557)

EVDSRRUBGVL
SREFRSFIHATC
m.24- 2 FDFL

I'TTCATTTT
L1 LI B B

MATGET GBI TGIATRGNPALCT G

TCAATGCCCTT

g\ﬂﬁ@rCCGCACGCT (SEQID
ADROE al v C  EVEHW VNDM

CAASTHGYLYCETADAGCANDGN g% |
SE

JA

TCGTT
gly C L

558) nlL20f

g W
VLDGLRQYS GG

TEGAG g

1K

2. T

w@ﬁ@ﬁ; Al
GCTTT
BRRER

CNC:

ImLhG-RECGT
ACTCAACGT

ATGGICTTQr

SRR

3T

&k:,g'gf AXd&’ Tela

NO 538)

~

I

40 10

g‘iul Vi

c")G_ﬁ'_

mL15-23

GEDSLQQLLMWL
DQQLAAGPQV

GGTGAAGACTCCCTGCAGCAGCTG
CTGATGTGGCTGGACCAGCAGCTG
GCTGCTGGTCCGCAGGTT (SEQID

NO: 539)

S gly

ml.15-24

ADDSLQQLLMW
LDRKLASGPHV

GCTGACGACTCCCTGCAGCAGCTG
CTGATGTGGCTGGACCGTAAACTG
GCTTCCGGTCCGCACGTT (SEQID
NO: 540)

S gly

mL15-25

PVDSLQQLLIWL
DQKLASGPQG

CCGGTTGACTCCCTGCAGCAGCTG
CTGATCTGGCTGGACCAGAAACTG
GCTTCCGGTCCGCAGGGT (SEQID
NO: 541)

S gly

mL17-Con2

QSRATLLKEFWQ
LVEGLGDKQA

CAGTCCCGTGCTACCCTGCTGAAA
GAATTCTGGCAGCTGGTTGAAGGT
CTGGGTGACAAACAGGCT (SEQID
NO: 542)

5 gly

ml.17-19

EIRATLLKEFWQL
VDEWREQPN

GAAATCCGTGCTACCCTGCTGAAA
GAATTCTGGCAGCTGGTTGACGAA
TGGCGTGAACAGCCGAAC (SEQID
INO: 543)

5 gly

mlL17-20

QLRATLLKEFLQL
VHGLGETDS

CAGCTGCGTGCTACCCTGCTGAAA
GAATTCCTGCAGCTGGTTCACGGTC
TGGGTGAAACCGACTCC (SEQID
NO: 544)

5 gly

mlL17-21

TQRATLLKEFWQ
LIEGLGGKHV

NO: 545)

ACCCAGCGTGCTACCCTGCTGAAA
GAATTCTGGCAGCTGATCGAAGGT
CTGGGTGGTAAACACGTT (SEQ ID

5 gly
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91 WO 2004/ 058988 PCT/ US2003/ 040781 GTI\IO5 5|60) Crr1_20- 3
TSRDVSLLWELL ACCTCCCGTGACATGICCCTGCT aly
WERNDBESGBKR GCEGAACTGCTGGAAGAACTGGACC  GT CTGGGTRAZCAI80EAT40781

(SEQ ID NO 561) nl20-4 MOHDVSM.YGL

ATGCAACATGATATGICTATGCTTT 5

gly C VELLESLGHQ

ATGGTCTTGITGAACTTCTTGAATC TCTTGGTCATCAAATT (SEQ I D

mNO-2562)  [H{RAFSKARR CTECMICETIATARCEIATCRT TG
5gly C BRE CCAGAAGITIGAGAICE |
TCTTCGTCAACAAGTT ( SEQ|GTSQIDGAASBSHGRGZO(SEEYRPVEM. EGLL
TATCCTGATATGICTATGRTI &S gly C  AVI DRLGPQL
M REETCTTC %C%@Tm@mewm 550 T
NO 564) N T EAGCTGGTTGAATCCTA
TCAACGTG CEAS/(THRIBAIR
CAA ATG f;tgcéj A
AC,.:T FET Ib(fﬁze\-[grgﬂrﬂ'r\ TN‘GTLPAAPAAP("T (SEQ | D NO
= Al \
565) 20 é&@@@ﬁﬂws 5
gly C LEVLDRC A
CGTCTGGGTCAGCAGCGT ( St bid) NG 566) 21
miTNSROVL L 50bR AT N THSEXeFGAGET %T@ﬁ%ﬁ
MVLVGEM QEILVEECIGAT T IATRAGEEAd ek elgierdeer
(SEQ ID ND' 567) 2oz SRk AdSkddd SE D
ATGCAAACTITCTCGICATATTEDI®95 gly C M.V
mhﬁ%TGAAT‘QEM@UI@WRSW&GGARGTMTM@@E@GKA@ EQyTT
568) nl21PSVHIDKNSRRNL L SPIATCACEACARITCICGARSGATICCTG (5
ly C LHLVGTM QG CTG
g*ry\r‘r‘ATGI_\‘Tf‘f‘Am;g (SE O $50NO. 569) nL21 4
Lely |C
RQNLL %ggﬁ%éﬁ GTTGGTgpgT
MLVGNMVBHQ CT A RS (SEQID
NO: 551)
mTN8Con6-1 QREWYPCYGGHL|CAGCGTGAATGGTACCCGTGCTAC |5 gly |C
WCYDLHKA GGTGGTCACCTGTGGTGCTACGAC
CTGCACAAAGCT (SEQ ID NO: 552)
mTN8Con6-2  |[I[SAWYSCYAGHF ATCTCCGCTTGGTACTCCTGCTACG |5 gly |C
WCWDLKQK CTGGTCACTTCTGGTGCTGGGACCT
GAAACAGAAA (SEQ ID NO: 553)
mTN8Con6-3° |WITGWYQCYGGH TGGACCGGTTGGTACCAGTGCTAC |5 gly |[C
LWCYDLRRK GGTGGTCACCTGTGGTGCTACGAC
CTGCGTCGTAAA (SEQ ID NO: 554)
mTN8Con6—4 KTFWYPCYDGHF [AAAACCTTCTGGTACCCGTGCTAC |5 gly |C
WCYNLKSS GACGGTCACTTCTGGTGCTACAAC
CTGAAATCCTCC (SEQ ID NO: 545)
mTN8Con6-5 ESRWYPCYEGHL [GAATCCCGTTGGTACCCGTGCTAC |5 gly |[C
WCEDLTET GAAGGTCACCTGTGGTGCTTCGAC
CTGACCGAAACC (SEQ ID NO: 546)
mL24-1 NVFFQWVQKHG |AATGTTTTTTTTCAATGGGTTCAAA |5 gly IC
RVVYQWLDINV |AACATGGTCGTGTTGTTTATCAATG
GCTTGATATTAATGTT (SEQ ID NO:
557)
ml.24-2 FDFLQWLQNHRS TTTGATTTTCTTCAATGGCTTCAAA |5 gly |[C
EVEHWLVMDV  |ATCATCGTTCTGAAGTTGAACATTG
GCTTGTTATGGATGTT (SEQ ID NO:
558)
mlL20-1 HQRDMSMLWEL |CATCAACGTGATATGTCTATGCTTT |5 gy (C
LDVLDGLRQYS |GGGAACTTCTTGATGTTCTTGATGG
TCTTCGTCAATATTCT (SEQ ID NO:
559)
mL20-2 TQRDMSMLDGLLACTCAACGTGATATGTCTATGCTTG/5 gly |C
EVLDQLRQQR  |ATGGTCTTCTTGAAGTTCTTGATCA
fAt(;TTCGTCAACAACGT (SEQID
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GTAACATGICCCACCAG (SEQ ID NO 570) nL21-5 QDTSRHMLLREF

CAGGACACCTCCCGTCACATGCTG 5 gly C MWLVGEM QG
WCTBOOFESATTCATGATCCTGGTTG  GIGAAATGATCCAGGGT  PEE(QS10D8/040781
NO 571) mi21 Conl DQNSRQM.LSDL

GACCAGAACTCCCGTCAGATGCTG 5 gly C M LVGSM QG
CTGTCCGACCTGATGATCCTGGITG  GITCCATGATCCAGGGT (SEQ I D

NO 572) nTN8-19-1 VA RWP
GTTGCTCTTGATGGTCAATGTACTC 5 gly C  WWVCPPQREG i
GTTGGCCATGGATGTGTCCACCAC  AACGTGAAGGT (SEQ | D|NO 573)
m320-YO 2004t FoRBEBWELT | A& RESGRGRARIGT TV CreT S oy |C
YPEQGL CTRWRMORAGEGAGA Wﬁ@%@)&@c@s@km; ”»

MCPPQTLA GTTGGCCAT GGA T FTOCACEACA GAGA G THC] E

N. 574) mlN8-19-3 G RWP  GGT CTGAACCAGGGT CACTGCACC
mE2@hy C  \WORPPBEBNY GG IAGEAACRBGATSTGROBECCEIT |5 gly  |C
) L@SE@IQID NOCETE Y GTHAANSCTIETZGM TQEQCTRWPW
GGT CAATGT/W@GQTQAW@AWPGS@QSGNO
AACCATCTGGT (SEQ IDINQ  b576)

- 10,5 | P [(SEP e FOEP ORATIQEIMTRSTACE o5 g|oy G
A

VIWCAPNDW e STABEEMIRSEATC (BEQ
ID NO 577) niTN8- 19- | TT (SEQID NO:

miZareT TAACEA / AYE ol [C
CGT TGGCG] e 6 SER.T DERo

»-(-1).4

A3 G
578) mTN8{19-7 LA XA RrEGHE
CTGGCTGACTACGGTCAGTGORES  GOT T RO A TG tdoacca
mCRAGET T COFRDNBHOEGDL MO TCAABETOA NS G TA TGEERAS RVBW
ATCCTGGAAAGERTGAGE GCARGE QT Ty T12A AGIRPORGEICG
CGTTGGOCG] GGAT GT GOCCHTIOBTGCAGORTRETBGREQSEMA: D NO
580) nTNR- 19- 9 TQTHASSVRWP ACTCAAACTCATGCTCAATGTACTC

mE20¢4foy2 C W ngn gggcmr@cr@épgmgmcr% 5gly |
GGGA agbﬁV N A TGCTGGAAGTTCTGGA
AAT ~ (d CGTCTGGGTCAGCAGCGT (SEQID
NO: 566)
mlL21-1 TQONSRQMLLSDF |ACTCAAAATTCTCGTCAAATGCTTCIS gly |C

MMLVGSMIQG  |[TTTCTGATTTTATGATGCTTGITGG
TTCTATGATTCAAGGT (SEQ ID NO:
567)

mL21-2 MQTSRHILLSEFM |ATGCAAACTTCTCGTCATATTCTTC [5gly |C
MLVGSIMHG TTTCTGAATTTATGATGCTTGTTGG
TTCTATTATGCATGGT (SEQ ID NO:
568)

mi21-3 HDNSRQMLLSDL [CACGACAACTCCCGTCAGATGCTG [5gly [C
LHLVGTMIQG CTGTCCGACCTGCTGCACCTGGTTG
GTACCATGATCCAGGGT (SEQ ID
NO: 569)

mL21-4 MENSRQNLLRELIATGGAAAACTCCCGTCAGAACCTG [5gly  [C
MLVGNMSHQ CTGCGTGAACTGATCATGCTGGTTG
GTAACATGTCCCACCAG (SEQID
NO: 570)

ml.21-5 QDTSRHMLLREF |[CAGGACACCTCCCGTCACATGCTG [5gly |C
MMLVGEMIQG |CTGCGTGAATTCATGATGCTGGTTG
GTGAAATGATCCAGGGT (SEQ ID
NO: 571)

ml.21 Conl DQNSRQMLLSDL (GACCAGAACTCCCGTCAGATGCTG [5gly |C
MILVGSMIQG CTGTCCGACCTGATGATCCTGGTTG
GTTCCATGATCCAGGGT (SEQID
NO: 572)

mTN8-19-1 VALHGQCTRWP |GTTGCTCTTCATGGTCAATGTACTC [5gly |C
'WMCPPQREG GTTGGCCATGGATGTGTCCACCAC
AACGTGAAGGT (SEQ ID NO: 573)
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MTN8- 19- 10 VWTQGHCTLWP GTTGTTACTCAAGGTCATTGTACTC 5 gly
C WWVCPPQRWR TTTGGCCATGGATGTGTCCACCACA  ACGTTGRCGT ( SEQ
WO DoMOss9882) mMINS- 19- 11 | YPHDQCTRWPW PCT/US2003/040781

ATTTATCCACATGATCAATGTACTC 5 gly C MCPPQPYP
GTTGGOCATGGATGTGTCCACCAC  AACCATATCCA (SEQ I D NO 583)
NMTN8- 19- 12 SYWQGQCTRWP TCTTATTGGCAAGGTCAATGTACTC 5 gly
mENSAWERP BEGLCERUAVBGATCAGAACAGGACC TARTIESEEF GET [SEQ
| D NO 584YCPRGTNE- 19- I TKANQQBHGTRYETGTCCACCAC
ATGT GGCAACAAGGT CATTGTASRE FIGCT WHORPQGHE) "
mOGFTSGCCA [EENRTELERBGACA CTCAACCA AT RERd éigv
585)  mTN$WMEPHDIRFT BOECGRAG A TSR GHEgIACT O
5¢9ly C PQRSQ CGT] Gﬁ@ﬂ@m@@ o
m O] T CORAGOGEERR W MIGATSRETCAINS ERERT e
CT GGACGACTAGTGBSAGT G M@G@c@MG@MWQAC

CGT TGGCCG GGAT GT GCCCHBRRCATAEEET T(5E) G5 N ID NO

ATFCAAACTCAA AFTTFGRACTC

mEBLI 95 M NBrGOERe TR (9p EfBay o T
5 ¢l CW T
aly @%\rﬁ ! %ﬁgGQCTF'\/\P

AATCTCAACET (SEQ ID NQAC@&&)rGG Qsﬂs
T e e
589) 93 JNO 2004/ 0589 gcg F é% OG- 19- 18

oo

u/

A AT A I\'I'I"FI' RDOYCCAAN
WIDRGPCTRWP  TGGACCGACG#g] CA gy C |VWWCPHQANG
mIBET IS %ﬁ@@w CAGGCTAACGGT (SEQ DNO,
590)  nTNBECEBEAEVGT (CREHRIE G BTARaAERE CABT GiAce
5¢gly C PYETG CGICORES&IGHAKATGIGCEE6ECG

TACGAAA (SEQ ID N@‘\GSQT()}GGMT I\@EQB) RO: sAEQEKCTRWP

l"r CI%gINOC
'CTGITGBCACC

ra r\r\Trw A Tr"rr‘r\r‘r‘fjr"f"f‘
' G@—Q SEHCTRWPWY

P PN b N 594
mTNS- 11 GHC:T]SW?’“G‘I’PGTTRWAAG@T‘CATTGTAETC 5gly |C
WMCPPQRWR  [TTTGGCCATGGATGTGTCCACCACA
ACGTTGGCGT (SEQ ID NO: 582)

mTN8-19-11 IYPHDQCTRWPW |ATTTATCCACATGATCAATGTACTC 5 gly |[C
MCPPQPYP GTTGGCCATGGATGTGTCCACCAC
' AACCATATCCA (SEQ ID NO: 583)

mTN8-19--12 SYWQGQCTRWP |[TCTTATTGGCAAGGTCAATGTACTC 5 gly |C
WMCPPQWRG GTTGGCCATGGATGTGTCCACCAC
AATGGCGTGGT (SEQ ID NO: 584)

mTNg-19-13 MWQQGHCTRWP IATGTGGCAACAAGGTCATTGTACT |5 gly |C
WMCPPQGWG  |CGTTGGCCATGGATGTGTCCACCA
CAAGGTTGGGGT (SEQ ID NO: 585)

mTN8-19-14 EFTQWHCTRWP |GAATTCACCCAGTGGCACTGCACC |5 gly |[C
'WMCPPQRSQ CGTTGGCCGTGGATGTGCCCGCCG
CAGCGTTCCCAG (SEQ ID NO: 586)

mTN§-19-15 LDDQWQCTRWP |CTGGACGACCAGTGGCAGTGCACC |5 gly |[C
'WMCPPQGEFS CGTTGGCCGTGGATGTGCCCGCCG
CAGGGTTTCTCC (SEQ ID NO: 587)

mTN8-19-16 YQTQGLCTRWP TATCAAACTCAAGGTCTTTGTACTC 5 gly |C
'WMCPPQSQR GTTGGCCATGGATGTGTCCACCAC
AATCTCAACGT (SEQ ID NO: 588)

mTN8-19-17  |[ESNQGQCTRWP |GAATCTAATCAAGGICAATGTACT [5gly |C
WMCPPQGGW  |CGTTGGCCATGGATGTGTCCACCA
CAAGGTGGTTGG (SEQ ID NO: 589)
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MITN8- 19- 23 PGAHDHCTRWP CCGGGTGCTCACGACCACTGCACC 5 gly
C WMCPPQSRY CGITGECCGTIGGATGTIGCCCGCCG  CAGICCCGITAC

W@ SEQUSDSNG.  595)

MIN8- 19- 24 VAEEVWWHCRRWP

GTTGCTGAAGAATGGCACTGCCGT 5 gly C WMCPPQDWR
CGTTGCCCGTGGATGIGCCCGCCG  CAGGACTGCECGT (SEQ |1 D NOx

PCT/US2003/040781

596) MIN8- 19- 25 VGTQGHCTRWP GTTGGTACCCAGGGTCACTGCACC
mENgH19-1€ \MRTPPRIPAGROGT [(BEA0ETACKEEECEEEEEEACC 501y |C
CAGCCGGCT (FBYICPBEONG D TM)CGTWABG’E@G(QLQECE@I}& SVP
GAAGAAGACCAGCCT CACT CCEBUE TRAC GETWAERARBIWS90) |
mTIC TS0 AEHpGCTACEEA 66 T At A d g éI?U E
598) VePRYETRDT QB GTRAP COTTCATALS&AGIcECACT GCACC
5gly C PQHV\F CGT'nm@m@@A?G@T@@@ggﬁgm o
Gﬂ%éAAcAE}Jg gly '[C
CCrdgTacBCYTéCM X ‘IG%SG b NG
) Génln I\f‘f‘g"l' fg‘l’r‘l\f)’)"'l)lf‘ f"l'fy."Ar‘(‘
g GAAT Aw CC 5 gly c
r'\f"rATl'\f\f‘Fr"\ AAAT f'Y'G‘ [ | \qAC V\% K
m@f@@@t—rﬁ%@@ k ARTESEE b0 [
602) niTNB- 19- LYH GAGTGJACC
C Al "‘DDm\A'I\‘ CCT.
m%ﬁ%ﬁr"c@rm%%% W%T@?AW&EHMWP
GTTGCTGAC
CTTCECCETIGGATGTGCCC : [ID NO.| 604
st
C MCPPQGW W GEREBEFTC CGGT |( SEQ
1D NO_605) 94 \\D 20 PERIONS VA 781
mINENE-4 - Y OTR& B GITARQRIBCACC [5gly  |C
ATCCCGGCTRABHERBAET @@TG GEATGTCBICCCOG
CAGCGITGACGT (SEQ 1D HéGC%%%‘fTG?ﬁrNéE%D %8 ROVHGHCTRWP
m N EIREXSGT TIERRGISTCRE BGABGYLYAGCUMORENBAET [5 gy  |C
CCGITGGCCGTGGATGTGCCCGCCG
GTTGECCGT CAGGGTTGGGTT (SEQ ID NO: 598)
mTN8-19-27 ADTQGHCTRWP |GCTGACACCCAGGGTCACTGCACC |5 gly |C
'WMCPPQHWF CGTTGGCCGTGGATGTGCCCGCCG
CAGCACTGGTTC (SEQ ID NO: 599)
mIN8-19-28 SGPQGHCTRWPW|TCCGGTCCGCAGGGTCACTGCACC |5 gly |C
- MCAPQGWF CGTTGGCCGTGGATGTGCGCTCCG
CAGGGTTGGTTC (SEQ ID NO: 600)
mTNE-19-29 TLVQGHCTRWP |ACCCTGGTTCAGGGTCACTGCACC |5 gly IC
WMCPPQRWYV CGTTGGCCGTGGATGTGCCCGCCG
CAGCGTTGGGTT (SEQ ID NO: 601)
mTN8-19-30 GMAHGKCTRWA |GGTATGGCTCACGGTAAATGCACC |5 gly |C
WMCPPQSWK CGTTGGGCTTGGATGTGCCCGCCG
CAGTCCTGGAAA (SEQ ID NO: 602)
mTNE-19-31 ELYHGQCTRWP |GAACTGTACCACGGTCAGTGCACC |5 gly |[C
WMCPPQSWA CGTTGGCCGTGGATGTGCCCGCCG
CAGTCCTGGGCT (SEQ ID NO: 603)
mTN8-19-32 VADHGHCTRWP |GTTGCTGACCACGGTCACTGCACC 5 gly |C
'WMCPPQGWG CGTTGGCCGTGGATGTGCCCGCCG
CAGGGTTGGGGT (SEQ ID NO: 604 |
mTN8-19-33 PESQGHCTRWPW [CCGGAATCCCAGGGTCACTGCACC |5 gly |C
MCPPQGWG CGTTGGCCGTGGATGTGCCCGCCG
CAGGGTTGGGGT (SEQ ID NO: 605)
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ACGGITGGGTIT (SEQ I D NO 607)

CCAGATTTTCCAGGTCATTGTACTC 5 gly C MCPPQGWE

W@STNGERRIGI GGATGTGTCCACCAC  AAGGTTGGGAA ( SEQ | DruUSBO8Y40781

MIN8- 19- 36 PDFPGHCTRWRW

MTN8- 19- 37 QLWQGPCTQWP CAGCTGTGGCAGGGICCGTGCACC 5 gly
C WMCPPKGRY CAGIGGCCGTGGATGIGCCCECCG  AAAGGTCGTTAC

(SEQ I D NGO 609)

610)

MIN8- 19- 38 HANDGHCTRWQ
EACGERAACGAREGHICAGTERACC 5 gly C WMCPPQWGG
CGT TGCCAGTBCHPTIENMICCCCIALE CACHETCECEHFEAC &R d
NTN§- 19- 39 ETDHE@NRWRVNCEASADCEACKATIEET
5 gly C MCPPYGAR CGIT TEICEEIBEETGT GEEQEIEO: 606)

%

C

~

GTGLACG

J

AID.

mTRBAFRREL

TGN GRS |

GGTACCT GG W CCAS T
CGTTGGCCGT

GGATGT GCCCG(

HCA‘EE&%TCA@@?IG‘&'I‘&@A@F
it ceaYWEER &M G T
mG@WT@@%ﬁMoS&Q) '

INNENANT Y A, f"f"f'f\f\'rl\f\f\f\l\wr

oT
ol

~ACO

mgfagllg_'s*"“'b
CAGGGT TG

T I\f"f"l

5GT (SEQ I D |

SNACCCTOANCTCC

it

¥ C
A

vmm:'z\.Aﬁr';

\L

6_\\1\4

A
CGIT

614) 2X

m|

D
L ’A‘Dll-!fIY‘I RAPW.GT

(O

AT
CA

D

|~ ny

A

hTGTA

rmC

e

ECREL FES

GITCCGCTACCES
CACTCCTTC]

:zz§?. : °

[ TCCCGL T('m“’

WA,

et
?%NO: 610)

G GI

S

CAGIGCAT
TCECCCECCH

e ACPEGT

S HERR R M AP ASREAC
FESARGT GG

CAAGGTT

SE
@TGCACC
TGTGCCCGCCG

5 gly

2X

ST- GG de

MG -19- 7 |Gy
MCPPEGVEG

e
PAME
5GS_AAGGTT

mﬁg&% e é@édsw 5

CARCEIFCAPTISIATTC
LEPEEaE A TR YCTGREaA
SARSEFFEEEETTER IDARESS

5 BlyK
CCAG
CGASS]

mOTACCCBCA
CTTCTTCCG
TGGICTGXC]

BIMERISWETA
FGACCACGGT CA

GCSESATALABMAETGCACC
CHATGOCCRYEGIITIRISCGCCG
SPECGRECEEED (SBAPNO: 613)

5 gly

mOFCOGIT
I D NO

SCOGURGAREPG
6 [VBYICBERWG

CICACTACE)AGEANENSIGTRGES
CGTTGGCCGTGGATGTGCCCGCCG
CAGCGTTGGGGT (SEQ ID NO: 614)

ﬁ@y(% Q

2X mTN8-19-7

FC-5G-AQ-
LADHGQCIRWPW
MCPPEGWELEGS
GSATGGSGSTASS
GSGSATGLADHG
QCIRWPWMCPPE
GWE-LE (SEQID
NO: 615)

CTTGCTGATCATGGTCAATGTATTC
GTTGGCCATGGATGTGTCCACCAG
AAGGTTGGGAACTCGAGGGTTCCG
GTTCCGCTACCGGCGGCTCTGGCTC
CACTGCTTCTTCCGGTTCCGGTTCT
GCTACTGGTCTGGCTGACCACGGT
CAGTGCATCCGTTGGCCGTGGATG
TGCCCGCCGGAAGGTTGGGAACTG
GAA (SEQID NO: 616)

2X mTN8-19-7
ST—GG del2x
LE

FC-5G-AQ-
LADHGQCIRWPW
MCPPEGWEGSGS
ATGGSGGGASSG
SGSATGLADHGQ
CIRWPWMCPPEG
WE (SEQ ID NO:
617)

CTTGCTGATCATGGTCAATGTATTC
GTTGGCCATGGATGTGTCCACCAG
AAGGTTGGGAAGGTTCCGGTTCCG
CTACCGGCGGCTCTGGCGGTGGCG
CTTCTTCCGGTTCCGGTTCTGCTAC
TGGTCTGGCTGACCACGGTCAGTG
CATCCGTTGGCCGTGGATGTGTCCA
CCAGAAGGTTGGGAA (SEQID NO:

618)
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WD 2004/ 058988 PCT/ US2003/ 040781 2X niIN8- 19-21

FC-5G AQ TCTGAATATCAAGGICTTTGTACTC 1 K C SEYQE.CTRWPW
WGOST00GEEX388T GGATGI GTCCACCAC  MCPPQGWKLEGS
AAGGTTGGAAACTCGAGGGTITCCG  GSATGGSGSTASS
GITCCGCTACCGECEECTCTGECTC GSGSATGSEYQG
CACTCCTTCTTCCGGTITCCGGTITCT  LCTRWPWMCPPQ

PCT/US2003/040781

CTACCGECH
CTTCTTCCGl5

MTN8- 19- 2163?@(5@69@»
ST- GG del 258GRY
MCPPQOWKGHES RAVA

23FATREIOGT TieT6AGIAT CAAGdF c AR Teh EGGPERTGTACTC K 16
CTCTGTACT urcj BECORWBITEGGATATNOATEEY

CCACCAC
AXGCEAS SRR TCBANGGTHRE)

IR
%@T(@@“A

L1\ Vo) I\f‘l\l\f‘f"l"r

@NGAATAACAAGEIGITAIGHATEC 1K €
BECCATEBATGEGICUALCCAC LE

FABST EOCOTT T3 TCARGESGEGASSG
ATGGATGT

: TCTH W AGCTGG
TGGTTCTGAGTATOAAGGCCT(AI’@SE % 1D NO

P—V_V.. V.V L ]

2X

(CSEN |1 O

GI TGGECCAT(

‘ &
GCTACTGGT /Q@?TTTTCT CAA

e GRRICTET R < G ReTEY
Rl e

ClCAG coeeBERNE &8 sGTGGCG
AGCTESAIEFECEEABSTGCTAC

AT GCRCFEMNPIRDIIG TGTCCA

FCHI TCBSGSATTEIANEE CTCTGT

\K\ L == —

_.L

CTCECCATCCGAR

A@@@TG@AEA(@E@ID NO:
2 lel

GI'TCCGCAA
TGCTACT

AL GREEOCT
VADHGHCTR) &

AAGGT TGGGEB@E
CCACTCCTT QGMTSEEB

CACTGCACCLCGT TGECCGT
TGCCOGCCELAGRET TERRGIC

TCHEBEYQ: B0 625)

(ATTCT ACHEITHRARWY GGATGTG
NENDEZBGACCATGCACC SPRBYETF MEGGCCTGGA

(‘ GAA (SEQ 1D NGO 626) 2X

PXA NS935 CRE 8- A

§

DHGHCTRWPWM
CPPQGWG-LE
(SEQ ID NO: 625) [TGCCCGCCGCAGGGTTGGGGTCTG

ST- GG del D5 W@‘?ﬁ“%ﬁgi@%@%&%mc LE
WWCPPQGNI 5 e C@é{% cC EE&%@H CTRTGGeT
CTACCCCH v CTGCTTCTTCCGGTTCCGGTTC

CACTGCACCCGTTGGCCGTGGATG

GAA (SEQ ID NO: 626)

TFOTACTOC1 KCC

TGCTACTGGTGTTGCTGACCACGGT

ST—GG del2x

2X mTN8-19-32 [FC-5G-AQ-

GHCTRWPWVCPP

GTTGCTGATCATGGTCATTGTACTC

VADHGHCTRWP (GTTGGCCATGGATGTGTCCACCAC
LE WMCPPQGWGGS [AAGGTTGGGGTGGTTCCGGTTCCG
GSATGGSGGGAS [CTACCGGCGGCTCTGGCGGTGGTG
SGSGSATGVADH |CTTCTTCCGGTTCCGGTTCTGCTAC
TGGTGTTGCTGACCACGGTCACTGC
QGWG (SEQID |ACCCGTTGGCCGTGGGTGTGTCCA
NO: 627)

CCACAAGGTTGGGGT (SEQ ID NO:
628)
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SGSGSATGVADH CTTCTTCCGGITCCGGTTCTGCTAC  GHCTRWPW/CPP
TGGTGITTGCTGACCACGGTCACTGC QGWNG (SEQ I D
WR\SOTETSPSSCCCTGEGTGTGTCCA NO  627) CCACAAGGT TERABR2003/040781
(SEQ ID NO 628) 96 WO 2004/ 058988 PCT/ US2003/ 040781
2X nMIN8-19- 33 FC-5G AQ CCAGAATCTCAAGGTCATTGTACTC 1 K
C PESQGHCTRWPW GTTGECCATGGATGTGICCACCAC  MCPPQGWAELEGS
2AABEETIGEBHCTCGRECCT TR, 6 ARTORRGETARBIGTACTCIK  |C

CCTACT GCT (e ATGCROSTASSIGT TCOQCRECEGESBGETCTGGCTC
ESATERES € TAOBTREF CEIRITCCGGTTCT

TGCCOGCCH %%(%AC@QQT AEQACEID) 2X
nTN8- 19- 3390 q FERR KEYACTE T K| C
ST- GG del X RYEI LR FeTErdaccac LE

MCPPQONGGHGES AAGGT TG ST ATGCGSEEGASSG

2 XA ARBIRAIT T e ¢ RCAGAAPOTCHAE TGTACTC[iK  |C
SETGE hIGCCHE @@%WH%G&KMB%EE?ECACCAC

LAGGT QERIEHSAAEGTRABNETCEER .t EETTCCG |
CACCCGTTH ASIG[(ABCANOCCOBTY TACKAGARSHST T GECGT
(SEQ I D I\I(SGS@SQ)’ESCBHar@i]TéITTC(EGG"Kﬂ]'CtOGGTSTCT(BCETAmg of
affinity el SQ BETICESCBATRECAGBGTHUMGTS exenp| ar Y
pept i bodi ¢RNEP &S &ée%%@@ﬁ@@‘ﬁg}(ﬁw(ﬁw rpt oco| s
set forth[N&BdVe to of AYETEEOERER GBRED ahd 1 G50

V'Cll teSs- T"bl e \VII I ShC vo L ”Q: f or
selected affinity matured pepti bodies conpa_red Wi th
the parent peptibodies, as determ ned by Ki nExXATM
sol uti on based assays or Elé‘g\co[ﬁe?(r_) assays. These

val ues denonstrate increaséd™Pfihding affinity of the

af finity matuledrpeptdohedifaffidigmdyedipapiibbdianpar ed
hTh r}elkg)ar ent 1@{}pe tihodies. Table VI]I shows | C50
v aI ues Por & Hims QS’BU Weteerened pergr thsdERtesgls sgf forth
abomg@btaof thevBalloeing iKs and My valuas. t"hibl:‘e VidEHoRs theABRIgE oK) values for
&tk%qu S > 1 nM 2xniIN8- 19
se%)egtg affinity glatfreﬁlef:pt b)?dlﬁ’?l‘fﬁ%%f@ wi glemare%(peﬁﬂ-l?\@gmi gs gletq}‘gymi by
KinExMFN&lullgn Bdkedbaskdys or BIAcore® assays. These values demonstrate increased
binding affinity of the affinity matured peptibodies for myostatin compared with the parent

peptibodies. Table VIII shows ICsq values for a number of affinity matured peptibodies. A range

of values is given in this table.

TABLE VII
peptibodies Kp
'TIN8-19 (parent) > 1 nM
2xmTN8-19 (parent) >1nM
1x mTN8-19-7 10 pM
2x mTN8-19-7 12 pM
1x mTN8-19-21 6 pM
2x mTNS§-19-21 6 pM
1x mTNS8-19-32 9 pM
1x mTN8-19-33 21 pM
2x mTN8-19-33 3 pM
1x mTN8-19-22 4 pM
1x mTN8-19-conl 20 pM
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2X mIN8-19-21 6pM

woiNgidss onl

PCT/ US2003/ 040781 TABLE VI I |
Pepti body 1C50 (nM
7.508-34.39 niIN8-19-4 16.74 mIN8-19-5 7.743 -
NMTN8-19-6 17.26 niIN8- 19- TABLERAII MTN8- 19-9

4n1n|:')l;')7/l

mMIN8- 19 Conl

| X NMITN8-19-32 9 M
M 2x nTN8-19-33 3 M 1x nIN8-19-22 4 M
20 M 15 97 WD 2004/ 058988
Affinit Matured

-1.0-4.4 niTN8-19-2

AN

| x mTN8-19-33 21

22. 96- 18— 77—miFNG=19
MTN8- 1Afﬁmt39mturedﬁrqﬂmbay

Esd0MM |

6. 556 mANNS- AR 16 4. 654 njiN84k9- 21
MTNS- 19TR214dl2 927- 3. 258 T N3egPr383 ©.
1. 673-[@19210.4 MIN8-19-27 4.
MINS- 13r¢dfl s 358  MINS=T19-BZ - 8#2=3"
2. 146'1‘ﬁTh i N8=19-34—5: %@6 —5—069
86. 81 2{‘\& \__}JIIG-S 2385 n“Tl\!Ezle H—LE)
M N8- —t+F)—2+4 AFNSE1O- 33( - | F)
2xnTNGEERES-5 8570 o gag PBY4HNA. 10, d
mTN8-19-10 5252 - 7.4
mTN8-19-11 28.66
mTNS-19-12 980.4
mTNS-19-13 20.04
mTN8-19-14 4.065 - 6.556
mTN8-19-16 4.654
mTN8-19-21 2.767-3.602
MTN8-19-22 1.927-3.258
mTNS-19-23 6.584
mMTNS-19-24 1.673-2.927
MTNS-19-27 4.837-4.925
mTNS-19-28 4387
mTN8-19-29 6.358
mTNS-19-32 1.842-3.348
mTN8-19-33 2.146-2.745
mMTNS-19-34 5.028 — 5.069
MTN8Con6-3 86.81
mTN8Con6-5 2385
mTNS-19-7(-LE) 1.75-2.677
mTNS-19-21(-LE) 2.49
mTN8-19-33(-LE) 1.808
2xmTN8-19-7 0.8572 -2.649
2xmTN8-19-9 1.316-1.228
2xmTN8-19-14 1.18-1.322
2xmTN8-19-16 0.9903 -1.451
2xmTN8-19-21 0.828 -1.434
2xmTN8-19-22 0.9937-1.22
2xmTN8-19-27 1.601-3.931
2xmTN8-19-7(-LE) 1.077-1.219
2xmTNS-19-21(-LE) 0.8827-1.254
2xmTNS-19-33(-LE) 1.12-1.033
ml.2-7 90.24
ml2-9 1055
mL15-7 32.75
mL15-9 354.2
ml20-2 122.6
ml.20-3 157.9
ml20-4 160
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3. 495
-19-11 28.66
N8-19-14 4. 065 -

.1767-3. 602

84 niIN8- 19- 24
é7’4-4 925 iIN8- 19- 28 4. 387
48 mIN8-19-33
MIN8Con6- 3
1.75-2.677
1.808
1.316-1.228



10

15

20

25

30

35

2XNIN8-19-14 1.18-1.322 2xmIN8-19-16 0.9903 -1.451
2XmIN8- 19-21 0.828 -1.434 2xnIN8-19-22 0.9937-1. 22

WQ000M35989- 27 1. 601- 3. 931 2xmIN8-19-7(-LE) 1.PBCTUS2081840781

2XNMIN8- 19- 21(-LE) 0.8827-1.254 2xnTN8-19-33 (-LE)
1.12-1.033 nL2-7 90.24 nlL2-9 105.5 nL 15-7 32.75
nm.15-9 354.2 nl20-2 122.6 nlL20-3 157.9 nl20-4 160
98 WD 2004/ 058988 PCT/ US2003/ 040781 Exanple 8 In vivo
Anabolic Activity of Exempiampidepti bodies The CD1

nu/ nu nouse nodel (Charles River Laboratories,

Massachuset t 48 Y‘VM3%§&chty of Bremplary Reptihedies n vi vo

ef f i eacyDPhwhihRoRe EHOHQQ@hﬁ&s Rivet ]Dﬁooﬂ&ﬁi%@ Maséa@l‘(\ﬁ&%e's%s used to

whi ch included the human Fc region (huFc). This
detergynsibred vive etiseeyioh Hiemertiodienst thaps eﬁgmé@@qu \hlv@nmclecifsd the
h%in@c@eg@r?(@hl@) an@PRbi rdsPSHRBNS eh/ihibHor Y EShAR Qe ifefiflon with a

th increased dry nuscle nass and an increase in

W@PFWIF rqS%ﬂnsepwlaffewﬁsaswatateda\gthmeaé@@@cmmc@dnw g1l an increase in

| mPEEHHI SbieRE bkt Rvab ﬁgbésswaa@a w?tQ Be@Rhtatiddlin ®PEy $21aHRhEnt.

the efficacy of |x peptibody mIN8-19-21 in vivo was
denolsng srawpleihe effragipd 1x @Pﬂt@ﬁﬁmgm&é%ﬂ fritito, was dgmensprated by

the ffolbeur% MEEHneR!. g@ﬁlp MO%&%}; 6f (‘fﬁf@ %%ré Q’bé“tgc} kwice

kl'y "or  once weekly wth sages O kg,
W&ﬂdy 0onTy Megkly Elﬂb@saaﬂ eDUusg/kg P eng/kgomji. 10 mEl’k% (mbnutmtbus injection).

f 10 1 A
T coEfr)ologfouB ?Q %\ﬁ/g%(uogc; eDIPIEI)lJ 8@ %Jmcgﬁecgvg(ﬁ ﬁ{ggce( \@e\éggléfué)futgﬁeous)
injeQtiongptthglic (Vetéclgnak Hbing/kgveTB: anghadhreete eighad @bﬂyejthedaayy aat tban
o0 BRI 08 R AL T84 A, S e 1
arglj tlzaeswfoftﬁega@msnenﬁusnmmla detrmusigdde Tiletesulsiareestiowd teFigures 2 and 3.
| h d. 3. Ei h
F1lgﬁr§ Y SLGQWSqfle inCrosse ih tP{EII ggvre? g (Iazf éﬁetn mice dyer éh %Jy% zorg’(‘FZ‘fﬂ%\Q‘% dosages

e I ncrease 1 n
ofdpepsibddycomprred/withi thel sontiob a‘gﬁﬂn beﬁeem Epitni Fiymeky2 dbefbs db@lages have

shtmh/tan ax%creglse elg rl%itglc{ welgh'{[_\sorﬁ aageh 1th oggr ﬁoﬁutg Blg yfr t&g&c&ﬁges showmg
stgphigdy eltgnlﬁca:nhlntﬂaaes:mt thelcpntwl b)hdarl 4. BfgutelBeshdwsthg elange in lean
N L T T L
gaZ@Odwm}ls masd cbmeaﬂalyfrcﬁn €A dnittals an&yag det er m ned by NWR,

o fis e&i’}? & HaNg&y #I\ESeY\%{%gH i gdg:\hl;ltg 4 i ereﬁﬁnggll nu/nu mice

rrusc I SSec rom ni
lnaﬂwwéky g xciop bfel, mg/hke, 3 mg/ky, NG nfgﬂegBa’hdrB@pﬁg/lhgmmpma with the hch

co?lﬁgl" e(géth?ct(l) ﬁ r %? ;Sf%tﬂ%?& Al anl}IﬁlPS shc_)l_vb an m;:rﬁellse in tﬁ%}/%cﬁiy r?ﬁc}ayb(not
shewn)pﬁa et avueamqum alalsﬂﬂ%cﬂay dﬁ) ntbrnpmlred(wmfdag I()ea} detérimined by NMR
i hod ncrease in total
m%g'gjeﬁl\%gl g £ r{c qu]fgﬂ‘h%rs?as&s ?ﬁ‘é\ﬁ i 'Fsguf e‘gﬁ blody mass
on dlaynmber@;@mmer edx wifinky-dayurdl mestitebdy enntonedreld withleRx affinity-

matured peptibody for in vivo anabolic efficacy. CD1 nu/nu male mice (10 animals per group)

were treated with twice weekly injections of 1 mg/kg and 3 mg/kg of 1x mTN8-19-7 and 2x
mTN8-19-7 for 35 days, while the control group (10 animals) received twice weekly injections of
huFc (3 mg/kg). As shown in Figure 5, treatment with the 2x peptibody resulted in a greater body

weight gain and leans carcass weight at necropsy compared with the 1x peptibody or control.
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measurenent. The increase in | ean body mass i s shown

in Figure 4. In another exanple, a Ix affinity-matured
wWEepiiohsyss was conpared with a 2x affinity- naPCr/e82003/040781

pepti body for in vivo anabolic efficacy. CDl1 nu/nu

mal e mce (10 aninmals per group) were treated with

twi ce weekly injections of 1 ng/kg and 3 ng/ kg of |x

MIN8- 19-7 and 2x 30 nTN8- Hkarhpied 35 days, while the

control group (10 aril nal s; rece;ﬂed tw ce weekly

i njections of huFc {SFEIKYTSCURE SUERRMA i n Fi gure 5,
t r eaNpmemd agethdiciel enalxt ipet o1 adie CHBY hRd we tR@ated RALE Hays with 2

e 2hs PG R by Rabbof T aReGRT Wtk o IS8 Gy mING-19-
7 26@%5/8&818 coifidl LI5@HA8 AtARSIoupXEHERh RN WRC LIRS td Bcover
age- mat ched male 4 nonth ol d

wl ciug uf@g{}@?eté {r\?ﬁ%génqmﬁgplflg %ta wag Fne%sgre&gy gaw& of the recovery period.
Giipipggiteingth Svap easneeg lelﬁngCdﬁlﬁhBﬁthﬁrutnBﬂlt@ fikle) Rfddél 1087 &seh (Columbus,

2X MIN8-19- .5 7, and huFc
OB, HEREOAR e e TRy 7 St ARG PO ine P Bl it S mTNS-
1978 @etedated \amthatsehdivﬁﬁg)a/ & T\Mhdréugelin p2ipYing btkdn8 compared w1th the control-
was neasured on day

ctio tr

“eapeht“ﬁce Fvgieo%"e’?i_\?ﬁ Eé? géﬁowe%ér%?f et FeipPie w&‘élgﬁl%éa@e%r@hwh the
cougolngatad Badeunbi a | nstrunments neter, nodel 1027 dsm

(Col unbus, ©Chio). Peptibody treat ment resulted in

significant increase in gripping strength, with 2x

MIN8- 19- 33 pretreated anExahgsle oW Ng a 14 % i ncrease

in gripping strength coppared vvlth the control 10

treated mice, while 2x A¢IIBECh ywed a 15% i ncr ease

i N griviypiphgnasolisigs dsxpemﬂm ede p&rfdﬂméd"@mg@@ﬁi\ésélﬂhtlve peptibodies
ar.macoki net n_Vvivo

Wlh{?g%eeﬂﬁ P %g |C835EX@X pgélf% 2\‘?\8,3?@ O B‘Stﬁ‘gg D1 nu/nu mice
and éprfdmmwalrmtqreqmterimﬂd &Sman (Lo, atelaemdleEtIﬁ%ﬁrb&@ (1&‘@@) (ug-

/ /K re., ad n er ed to
e AR AR A B AR A vk B ST e agiiodics
ha@nasigr( ﬁ@hﬂy_l)opga hdﬁhfemhhrthet hevessiony. eF({rAlea)ple( UQaffifify/ rHakﬂred mTNS-

19%?%{1{13@!1&% lfﬂje 1ntth anl %)‘6‘%?&21%?}%’% ereaﬁé<<, @Tﬁé l\fl)-leZShag a half- life
of ghayhdF.2 bams. IA)fﬁﬂltyngEIred’lhd thTIN87 dad Diedlf-1ifB 6f 4b$ut\viBhSineNehereas 2x
i mat ured nifTN8 20 19-22 has a
m'ﬁ\?% §?B¥pah%lflli%%g{afbmﬂ 16%% %Y about 50.2 hours, whereas
2X MIN8-19-22 has a half- life of about 85.2 hours.
Affinity matured | x mIN8- halti“agl hal f-1ife of about 65

hours, whereas 2x nIN8- a half-life of about
106 hours. Exarrpl e 11T1£é5trﬂ'dneatméﬂM1@f nmix M ce The

h h
p e ptT'hQ ?%Jggédl eog %ﬁé %nevgttltgog rlln\a{ﬁ egrh qugwg\écglp?rge%g 163? gl\{lmgcle mass in
an @Ilgélﬁl,ﬂndfatﬂus@fhﬁot the Htalnaﬂtt obd vagiewyaof didbider® fvhith oI hifiscle wasting,

ti Mu
OB e e e TR S S T T
dysingplesLis the Dudhegine mghspoiss (tatisolishvemnerzs,/Rhx HAibuS Ma(néacxgeamlo

moh@ﬁ)?&)%%geswerg ﬂlﬁeézﬁlﬁ n(J\Etgg tléaa l,e\:/l tlbgfh? ﬁé}}l&‘&g ég 8% g? %z%w) or with

the| vghiphf NEFcI9018@ (Nnﬁv’gllogp)(fupa) thiee manthiperibdief thieh Taé €ostigsehedule was

eve%}&h%odg?/ ﬂ?/l%égiﬁ)ocjtgneo% 1t Igc[ueo% egéelgag%e;lr | %%m% / R(i]a pWIVC

effegg) mmplaaﬁermﬁgd mqn&ytmg)lvpdy ]i’rass fpeqhb aghddﬂx&m&a&@mcaﬁtaﬂbr@ses in
d t
bocﬁﬁ»iéé éh;; \é/rgretoﬁgetafr\geﬁtm 0 %P%%rcglehea%g &ﬁqqlp icglg]:z]z{rqecﬂﬂ gFg‘g‘ng'ém tﬁd control

group, as shown in Figure 6A In addition, NMR analysis revealed that the lean body mass to fat
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body wei ght were observed in the peptibody-treated

group conpared to the hu-Fc-treated control 35 group
w@sgoogissess i N Fi gure 6A. In addition, NVR anal yBCEHUS2003/040781

reveal ed that the | ean body mass to fat 100 WO

2004/ 058988 PCT/ US2003/ 040781 nmass ratio was al so

significantly increased in the aged ndx mce as a

ha&Sitid wafalsh B&nﬂi@ﬁﬁl‘y ki’xQ:ijéésedt11'i %@ta%%%dx%@ﬁraqgsuﬁ”ogme %}&%body
control group nd that the per cent age o

tfwéma}ﬁfora@é?de%lbt&e cqnﬁol( gennp i thas Matme@amw ofrbedy weight decreased
@&gﬁ@&iy\fﬂe&@d £k ROVt O R troPS o) Mo{wﬁ] m"_lj?l%}fé 6B.
The present invention is not to be limted in
scope by the specific enbodi nents descrlbed her ei n,
whi ch are intended as single illustrations of
i ndi vi dual aspects of the invention, and functionally
equi VB ERENTRYREeNSIS apido bokpisidn scopabethe sreeificiemhodiments described
hdrBid 8flch éf@fnte‘ﬁ&éi Mﬂ%ﬁe'1lﬁ§&étﬁﬂ§oﬂﬁdlwaﬁ? aéﬁg&é‘%gﬁth@lﬂv?n'ugn and

addition to those shown and describ ereln w
fypelicyakly e&ﬁﬁ&k@tﬁw]@qﬂs fpfepmponpnisiard ineegtion Ipdred.aptiodsmepdifications of
tHe hﬁleﬁt%eﬁgﬂﬂgorgt%stlgsé HolvA AnBdEcr AL REBA M B&:oquﬁ Q%iﬂ H%tsto those
ch nmodifications are intended to fall In the

Slgl&s‘p'é théﬁﬂtfq‘?@ thpfoeigaing descaptipn and greogpnying 4129 Hg988uch modifications
2RERISPRAR QAL L sc oAt MBappihidth clasim€! @i med is: 1. A

bi ndi ng agent conprising aR | east one peptide capable
of binding myostatin, wherein the peptide conprises
the am no acid sequence WMCPP (SEQ I D NO 633), and
physi ol ogically acceptable salts thereof. 2. The

bi ndi ng agent of claim1, wherein the peptide is
between 5 and 50 am no acids in length. 3. A binding
agent conprising at | east one peptide capabl e of

bi ndi ng nyostatin, wherein the peptide conprises the
am no acid sequence Cala WASWMCPP (SEQ I D NGO 352),
wherein al, a2 and a3 are selected froma neutra

hydr ophobi ¢, neutral polar, or basic am no acid, and
wherein the peptide is between 10 and 50 am no aci ds
in length, and physiologically acceptable salts
thereof. 4. A binding agent conprising at | east one
pepti de capabl e of binding nyostatin, wherein the
peptide conprises the sequence Cblb2W3WVCPP (SEQ I D
NO 353), wherein bl is selected fromany one of the
amno acids T, I, or R b2 is selected fromany one
of R S, Q b3 is selected fromany one of P, R and Q
and wherein the peptide is beween 10 and 50 am no
acids in length, and physiologically acceptable salts
thereof. 5. A binding agent conprising at |east one
pepti de capabl e of binding nyostatin, wherein the
peptide conprises the sequence
clc2c3c4c5¢c6Cc7csWIOVWMCPPc10c11c12c¢13 (SEQ I D NO

354), wherein: C is absent or any amino acid; c2 is
absent or a neutral hydrophobic, neutral polar, or
acidic amno acid; <c¢3 is absent or a neutra

hydr ophobi ¢, neutral polar, or acidic am no acid;
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c4 is absent or any amno acid; c5 is absent or a

neutral hydrophobic, neutral polar, or acidic am no
wW@eood/058986 i s absent or a neutral hydrophobi c, PCIEUS2Z085/040781

polar, or basic amino acid; c7 is a neutra

hydr ophobi ¢, neutral polar, or basic amno acid; c5 is

a neutral hydrophobic, neutral polar, or basic am no

acid; c9 is a neutral hydrefaghisc, neutral polar or

basi ¢ am no acid; and cl10 fo cI3 is any am no acid;

and wherein the peptide is between 20 and 50 am no

WGt B%1aldkd id:engt h, and physi ol ogically acceptable salts

t hereof. 102 WO 2004/ 058988 PCT/ US2003/ 040781 6. A

bi ndilnd DiRsEIEALENS APPSR lepst PReRSPLidfepaNa Rl bindinganyebhién, wherein

tHfpe 136kisEYV @S hudttnb Ae :

i ﬁeﬂ‘s“gﬁﬁ Y 08 b eid SUIICE IR (RRPID K16 COTRbd BSiclogically

agegptedle plingheregbs) | wherein dl is absent or any anino

acid; d2 is absent or a neutral hydrophobic, neutra

polar or acidic amno acid; d3 is absent or a

neut ?alTh%'?lEﬁl’@ﬂﬂgéﬁl of clajgg btwl@renptbp B¥Ptideis befviees] TangrAOrmnino acids in

1@6id; d4 is absent or any ami no acid; d5 is absent or

a neutral hydrophobic, neutral polar, or acidic am no

acid; d6 is absent or a neutral hydrophobic, neutra

pol aB, AQindRRSiként @5[11151’5%11%% Qast oﬁje egﬁdeﬁﬁi)a%ﬁat&@mfdf ?%J@%}Xtm wherein

one of the amno acid is sel ec
thepeptisls gomgprises thesamigp a9 Sqqge@é ConriuWNGh: YRR B0 0352}, wherein s,
afin@ @Qar@el&fé@ frofhldheli@al @%&o%lﬁbﬁeﬁe%ﬁﬁl%laf roQﬂﬂsﬁ%ﬁH'ﬁcﬂio and wherein

acid, and wherein th de is tween 20

thepeRfide anieEyéeeﬁl Y F@rﬁ@tﬁﬁnn%ﬁtﬂis Bhigastly edphysicl oglcalafcaseqwm salts
iebt S thereof. 7. A binding agent conprising at | east

one peptide capable of binding myostatin, wherein the
peptide conprises the sequence Wel e2Ye3G (SEQ I D NO

356) 4“@%&1‘1@\/\%&’( 'cémﬁlsm% aPleast one &?g&%eﬁb@'of @mdﬂlﬁgn@gcaﬁrrc’ wherein

Gor H and erein the peptide
the weptide aerpiises the $een@p¢ng1éﬂmbﬂﬁﬂ§égi dSBQie NQ: P5Heekptimbl e
saltgléggggg%n f} nGAeRtT ¢Q [ising at |east
one sz&mﬁ%d%% EHglng myostatin, wherein the
peptb € < FMRFo flENLf SLf3f4LL ( SEQ

in ff’l@ ﬁéptldg\ggjé\%e% (E)in& 50 %ﬂ%& a<!1ds g@ a%gélrl%%r%gg?ﬁny
Mﬁ@@ﬂﬂ@@h$@ﬂ@@imeen 7 and 50 anino aC|ds in length, and
physiol ogically acceptable salts thereof. 9. A
bi ndi ng agent conprising at |east one peptide capable
of bﬁ-ngubmghwm eermisingfableest pne pehiédepaprblechd bindimg myssatin, wherein

tHe PEptRIE SMAIHEEs thicGRnkd3 8 ke csd SEQW NP RE) . WREES 1D NO: 354),

wherein:

¢, is absent or any amino acid;

C, is absent or a neutral hydrophobic, neutral polar, or acidic amino acid,

Csis absent or a neutral hydrophobic, neutral polar, or acidic amino acid;

¢4 is absent or any amino acid;

Cs is absent or a neutral hydrophobic, neutral polar, or acidic amino acid;

Cs 1s absent or a neutral hydrophobic, neutral polar, or basic amino acid,;

c; is a neutral hydrophobic, neutral polar, or basic amino acid;

cg is a neutral hydrophobic, neutral polar, or basic amino acid;

Co is a neutral hydrophobic, neutral polar or basic amino acid; and

Cjo to ¢13 is any amino acid; and wherein the peptide is between 20 and 50 amino acids in

length, and physiologically acceptable salts thereof.
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gl is Q Dor E, g2 isS,QDor E, g3 is any amno

acid, g4is L, W F, or Y, and wherein the peptide is
wheioaessss8 and 50 ami no acids in |ength, and PCT/US2003/040781

physi ol ogi cal |y acceptable salts thereof. 103 WD

2004/ 058988 PCT/ US2003/ 040781 10. A bi ndi ng agent

conprising at | east one peptide capabl e of binding

myost atin, wherei n t he pepti de conprises the sequence

hlhztks gl 56h h8h9 (SE NO 457), wherein hl is R

1f1 AT Hsi qt ast qqu?gldgcapqrblgoﬂ}mc@lg myp4tain,

wherelmtlﬁdpepdﬁfedoﬁlplhse@me&queﬁté is any amno acid, h7 is F

h9 K d wh
the Bupbredctbodis oA BN ai1SH Sharehengt h.
and Rﬂy&bﬁﬂnﬁ@iaﬁﬁlhmoa&iaept able salts thereof. 11. A
e ;ﬂgﬁ i “e%{fﬁ@gf’ﬁ“’%wa%eﬁ@rpg P REATLEAALS

vehi c Horepeuy c’é’gl%‘ﬁa ipﬂlé%ﬁ’é%djé‘%ﬁml?o adiect ed
from “2 215 bor 48y aminp a - P2;
(L1) dél Eg adlepjéali % Eg neutézﬂ@olar or acidic amino acid;
(Ll) aﬁa"i; PBYLA 3%5 olpigy Dyt podar, onfgic amipopaid; p2
1 %‘% nnae th% ApPedsts ki ng myostatin,
and SRR P! r| se the anmi no acid

el
sequéhtié 72 wherein L1, L2, L3,
and Ll?lé%ii‘élseq‘ﬁlg “ﬁg‘%@f@m’é\%?&?‘% b, ¢, d, e, and f are
e ac handwderbﬁiﬂﬂﬂepdphﬁe 19 bexivedn 20040 B0 e@iho abiad 1n3$ng{he§}§ltph9§&og1cally
228 a E L? and physiol ogically acceptabl e sal
f??earé oY tiereok The bi ndi ng” agent of claim 11 wherein one

or nore of the nyostatin binding peptides conprise
I D NO

h I VWWCPP E
352) " WABPRE REiCOESNaR o T o LF cerebl of esiamyosatn, wheren
thammlﬂatorﬂipyﬂésahﬂmmeﬁce Wablerad:GNSEaND N: 388si ¢ ami no

acid heand Wn? the peptide is between 10 and 50
amn ength, and physiol ogi cal |y acceptabl e
sal teélst 8rr 13. The bindjn gent of claimll,
wher@i‘h- She- %‘Fwﬁﬁﬁf"é’ the pepi ﬁbﬁg’? i 4qd 5P ﬁ’a}nﬁ@m[%%‘ﬁtl‘?nd@sand

phesiclogicailyepepadblisily tiprgor i se t he ami no acid sequence
Cb1b2Wh3WMCPP (SEQ I D NO  353), wherein bl is
selected fromany one of the amno acids T, |, or R

b2 i& & binémg egianf d’oﬁfphaﬁy atQ&st &k pEptidScapfable B§b1h<§ngsﬁ§&guﬁ Ayherein
f S0 GRS

the peptide comprises the seqdence 1 LEf,LL, (SEQ ID NO: 455),

wherein f; isM or I,

f, is any amino acid,

fzisLorF,

fuis E, QorD;

and wherein the peptide is between 7 and 50 amino acids in length, and physiologically

acceptable salts thereof.

9. A binding agent comprising at least one peptide capable of binding myostatin, wherein
the peptide comprises the sequence Lg;g,L.Lgsg,L,, (SEQ ID NO: 456), wherein

g1isQ,DorE,

215 S,Q,DorE,

g3 is any amino acid,

g+is L, W, F, or Y, and wherein the peptide is between 8 and 50 amino acids in length,

and physiologically acceptable salts thereof,
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peptide is beween 10 and 50 am no acids in |length, and
w@baogiossosyyi cal |y acceptable salts thereof. 14PCTTN82003/040781
bi ndi ng agent of claim 11, wherein one or nore of the

nmyost ati n bi ndi ng peptides each independently

conpri se the sequence c1c2C3c4Ch¢c

Cc7c$SWOWMCPPcl ocl | c12¢13 (SEQ I D NO 354), wherein:

cl is_absent or any amino acid; c2 is absent or a

neut i%u A Ripding 3B FEIPISBE £ 1835t pRsIpgpide ppahleiof biodiagrimyostatin,
whékid the feBtideoRPERR the Q¥quenda %%Eﬁihsmgghg REBEOIS NAYASH Jierein
pol ar,. or acidic anmino acid; <c¢4 is absent or any

am nB 88 PD.c5 i s absent or a neutral hydrophobi c,

neut PHP AHARIRO 26} aci dic amino acid; c6 is absent or
a nehﬁtTFéIle}%Hp@phobi c, neutral polar, or basic am no
aci dheis gpr a neutral hydrophobic, neutral polar, or
basi PsiakiR8 acid: c8 is a neutral hydrophobic, neutral
pol a’f‘ﬁ,?sé‘?y%%?%“dam no acid; c9 is a neutral

hydr BdhEBTE, neutral polar or basic anino acid; and
C10 bdsEFE any ani no aci d; and wherein the peptide

i s bbtifvkeh Mo Bridd siergizithapeniddeds bytyreen) eand 66 amima dcids in length,
adphysiglpgealy aFqeptable sdlisthesiob salts thereof.. 15. The

bi ndi ng agent of claim 11, wherein one or nore of the
myostatin binding peptides each independently
conprise. the sequence dl d2d3d4d5d6Cd7d8Wi9VWWCPP
d10dih ot biadie agegwharein syl aggnihas thyisepesyrei d1 i s absent

or  aQy),FN(RY, A€ indlitind? theseNt Or a neutral

w %drophobl c, neutral pplar, or acidic.amno acid;, d3

o1 Fsis dtvelyjFleand & £dX 455 eAch pidensndently sdleciedifromol ar, or
aci dighaet,no acid; d4 is absent or any am no acid; d5
Is absent, or, a neutral hydrophobic, neutral polar, or
aci dii¢)ahiolealid; d6 is absent or a neutral

hydr qphobi-g.?),peut% ah, pol ar, or basic am no acid;, d7
is selected . fromany one pf the amno acids T, |, or
R d8%q €L e dbvel drlorh dhyrBne of R 'S, Q@ d9 is
wheRdie B, @8 PP ad Py ppiiBeshpabie JRbRBH e Ryoditfh, afdklcit iﬁde‘ggr?dently
is selected fromany_an no acid, ang wherein the

CORPHES heapino peif srauepcd VMEBP €FQIH NE: @B)ds in | engt h,
wiasiéln phyR 18] pgi ¢ aklych 1mesept abl e salts thereof. 16. A
i ndi ng agent wherein said agent has the structure:
“322‘3’ & CgFLa(nﬁﬁ)a{?,ea‘a}lnﬁlF@F&dPWkYr%ortlh@qO@éfq thiffaileast gnepof ajagd Bis 1, and
phy§iblogicly ;aaghtakle sArdhefebrar € each i ndependently sel ected
from -(L')c- P; -(Ll)c-P-(L 2)d -P2; -(L" )c-P -(L
2)a- P2- (L3)e-P3 105 WD 2004/ 058988 PCT/ US2003/ 040781

12. The binding agent of claim 11 wherein one or more of the myostatin binding peptides
comprise the amino acid sequence Ca;a,Wa;WMCPP (SEQ ID NO: 352), wherein ay, a, and as
are selected from a neutral hydrophobic, neutral polar, or basic amino acid, and wherein the

peptide is between 10 and 50 amino acids in length, and physiologically acceptable salts thereof.

13. The binding agent of claim 11, wherein one or more of the myostatin binding
peptides each independently comprise the amino acid sequence Cb;b,Wb;WMCPP (SEQ ID NO:
353), wherein

b, is selected from any one of the amino acids T, I, or R;
b, is selected from any one of R, S, Q;
bs is selected from any one of P, R and Q,
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and -(L1),-P -(L2)a-P2-(L3)e -P3-(L4)rP4; wherein P,
P2, P3, and P4 are peptides capabl e of binding
wonp@snsoss, and wherein one or nore of Pl, P2PCPBS20a8/040781
P4 each independently are selected fromthe group
consisting of : (a) a peptide conprising the am no
aci d sequence Wel e2Ye3G (SEQ ID NO 356), wherein
asdlwheseiiPthe epdide ¥ be@2eni 1) atid 60 arfdno adidk i Fenph, £adPhysiblodik)ly a
ti de C rising the am no acid sequence
%i&ﬁ}?_?%ig'ﬁn‘gﬁi (SEQ ID NO 455), wherein f1is Mor
, T2 is any amno acid, f3is L or F, and f4is E Q
or 0 t he am n aC| d sequence
g, ot BLAERE Bl ST b st Sneop 8P 5. sty Dy pepides
edch ngﬁpdnﬂenﬂy cnpride @ie skqued® d; Se,6403¢ (@ WO, VARICIPPc 507@ 1,6 4(SES) ID
N? %X or Y; and (d) a peptide conprising the am no
LB s¥E i @ ice h, h2h3hah5h6h7h$hg (SEQ ID NO 457),
vvherellmalfmantlosaxﬁaﬂﬁndlmdﬁ is any amino acid, h3is A T
S O(VjCfo] alsként'of: a heu@f%l H:%dibﬁoﬁl@ néutfal pOT:?Z &@mdic%nﬁﬁyac%m Eo Y
aci d¢
or K: i bt of a t?rm hX l'gﬁ)lc, uEglﬁJ’vc\ﬂéie r%)r gﬁan 0%ci

ftloPa
aci sz, 1E QbsEﬁ:t‘ 95\]?\9 h(ﬁ)u!‘neu IJrsdr a&@ﬂ aﬁuAhO% % eaCh
lin r fpeu al dro hobc o acid
' ”degeﬂa% a¥h;¢’i IQZH "éli'é al%Inoa Oné of a
and 81E§n tra o“fﬂ rha&EHHRS - e salts
:Egr €3 ag%ugral d 1&1ge ﬁe[sﬁ:'aﬂn ai nt ehas
wher elio{ P 15y agn v e?ﬁ ¢ Iaré Ei’i%% o Pglﬁldle 55213 © ‘Yegn 2%3‘%‘ 3038t acids n

lengitl oqpé phigivldgjcaBpheeptade fattotiereof.L' )c- P ; -(L')r-P -(L
2)d -P2; -(L'" )e-P -(L2)a-P2-(L3)e-P3; and -(L')c
"-(L2)d P2-(L3)e -P3-(L4)f P4; wherein P, P2, P3,
and P4 are peptl des capabl e of binding nyostatin, and

are ent ect.ed, fr.om SEQ | D r 305 . .. ..
o BB e of Sty Vs Bh G i ol iRty pipaing
¢pt1desLeﬁqh 1h(33,pelaiﬂﬁtlyL0®n@rl® thasbhuénbdﬂ |d&l‘2d$d4d§ﬂg@d76&_d3, Q Mdlodudlzdm

e each i ndependently 0 or 1, provided.that
(S%Qﬁﬂgcs)ﬁ% e olfe a and b is 1, and physiologically

accepiisbbsentoaitysintitvescglpf . 18. The bi ndi ng agent of any
one &fijs @l')s@;ht%ﬁaﬁélt&m}@ﬂ@ho‘tﬁg neuth‘]_ﬁﬂﬁ' & atibR Medy £lae 1S

an Fa3 t odi ng
the B nian b “eﬁga@iﬁd S R R
PCT/ Sgg{gg’l{t(&' ikral }%'Qropmmeﬁwtﬁﬁ%ﬁ rbr\éaﬁ&%n&%}a“ sing
the @GQE YiiG e Phdulel lﬂztiro h&MidThPral L oSt rmﬁg

conpg) 1§ker&teﬁ|ﬁ%ne<fﬁ96§é§f't9@aﬁﬁﬁ&5&c{slo thai m 20, "23. The
host gGeldiecbi ﬁgmadn%gélo RMgeQel nthécell is a

pr OCale%éc{%d%ﬂany ofSof P! h%nh' £ndCel | of claim?21,

wher gl B 4,18 s@&tdd fhota By %Hﬁrﬁara)éﬁ’it' ccell. 24. A

afNAHFBEBL bdfiad is SORAS0 48130 GRMRERE Alefth, @M Ilﬁﬁslbl\égcauy
anmount of the binding agent of any one of

acpaptible wlinihgeefr e with a pharmaceutical |y acceptabl e
carrier thereof. 25. The pharmaceutical conposition of

claim?24, wherein the vehicle is an Fc donai n.
16. A'binding agent wherein said agent has the structure:

X"-F —(Xz)b, or multimers thereof;

wherein F' is a vehicle; and X" and X? are each independently selected from
-(L)e- P';

-L)eP'- (L7 P

(LD P Lo PP
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26. A nethod of inhibiting nyostatin activity in a

subj ect conprising adm nistering an effective anount
wobRootios8988 ndi ng agent of any one of clains 1, BCDUSZ03/040781

to the subject. 27. A nethod of increasing |ean nuscle

mass in a subject conprising adm nistering the

conposi tion of claim24 to the subject. 28. The nethod

of claho 37p - whepepm, kg supi.ect is a food animal. 29.

A nethod of ingreasing the ratio of |ean nuscle mass
wheyendy - nP &8 (b8 PEPLigRTRIPALIT ofpindingmioptatin pichyghesein one or more of
pt pepangubt Gal inxep%ﬁcfeﬁ@} k¥ eelérf@atfmn {Hé ﬁxtog;?cd IR on Of

ca|m24tothesu1ect treating

mus ¢ (% 2 RERIGP ARIRTISHE disantine aflcbwre@eq _E-,fsmﬁq@ B5Q D NO 356),
adm %ggeﬁrlﬁg, §01t?eg2q§)etbtr qh&g%ﬁe §¢ ive anount of

t he corrp05| tion cl ai m ject. 31. The

met héd apeptide admprBig thereried avid hqumicﬁwz&sfsﬁldl,esm@m NO: 455),
from musgy! - 0 pf e .

scl er os?gllf 1?(%8191 {ZFS\%@?% nto?lﬂlcittt %792‘ pgﬁ%iﬁléls Eablcggase,

chr of¥) e pertide tomIaISing tle anﬁmaEequeAke[glgnggglL f(SEQl]De{O 456),
ure e t age-rel ated . gope

and e BRTE R, B 8105 B MR RS A B o v
chor end nj ury, stroke bone fracture, and aging. 32. A

met h ' [ i )

i sofapephe St e B/ A4 Bl S BRIER R B D o 457),
t her apeeinihc IR or Dohi i m@ny amnammdtrht; isg¥, Tther Q;dnmsmsdrﬂ\it,d@ isdf or S, hg

(F:>|C$|/ {%%6@?18%‘8%@? %%ttﬁw r‘hstchodgn%Tq‘9 o §9§€°§ Wher ei n

whérein thetpgbidseiichetivaso Pded 50 &msehcadstle@bnguhom di abet es,
gggﬁlﬂl %2 ]’L“y&‘ﬁrl%ﬁé%%ﬂlﬂxke@nd bone [ oss. 34. A nethod of

etecting nyostatin in a sanple conprising contacting
andipeb.gadys andjaterpactsingdpantienty @ geh provided thali areast ooe ofld and b is 1, and

P%ﬁlogﬁﬁlﬁp&%}%bf&ﬁtsﬁﬁ&% conpl ex. 35. A method of

ostatin 1n a sanple conprising contacting
the sanple with a binding agent of clains 1 or 11,

and [*P%Hﬁlhxﬂg enﬁwﬂe%@?m&gggp 18 gle%éuc .met hod of
di a nosi n ost at e I sor in a subject
conpfX’ %‘srﬁw@X )rs:@hmal@mengh@te@anpl e taken from the subj ect

w%’l\éﬁéﬁ ggﬁ % a,@@%lrgrp Ql%dogz‘ ar€ é:a%h %eﬂengerntl} g‘elec?egqrognet ecting
-@LYe P
-LYeP'-(L?)q -P%
“(LYeP L) PP,
and -(L)eP'-(L7)o P (L), PP
wherein P*, P%, P, and P* are peptides capable of binding myostatin, and are independently

selected from SEQ ID NO: 305 through 351 and SEQ ID NO: 357 through 454;

wherein LY, L2, L3 and L* are each linkers;

and a, b, ¢, d, €, and f are each independently O or 1, provided that at least one of a and b is 1, and

physiologically acceptable salts thereof.

18. The binding agent of any one of claims 11 through 17 , wherein the vehicle is an Fc

domain.

19. A polynucleotide sequence encoding the binding agent of claim 18.
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20. An expression vector comprising the polynucleotide of claim 19.
21. A host cell comprising the expression vector of claim 20.
22. The host cell of claim 21, wherein the cell is a procaryotic cell.
23. The host cell of claim 21, wherein the cell is a eucaryotic cell.

24. A pharmaceutical composition comprising an effective amount of the binding agent

of any one of claims 1 or 11 in admixture with a pharmaceutically acceptable carrier thereof.
25. The pharmaceutical composition of claim 24, wherein the vehicle is an Fc domain.

26. A method of inhibiting myostatin activity in a subject comprising administering an

effective amount of the binding agent of any one of claims 1, 3 or 11 to the subject.

27. A method of increasing lean muscle mass in a subject comprising administering the

composition of claim 24 to the subject.
28. The method of claim 27, wherein the subject is a food animal.

29. A method of increasing the ratio of lean muscle mass to fat in a subject comprising

administering a therapeutically effective amount of the composition of claim 24 to the subject.

30. A method of treating a muscle-wasting disease in a subject comprising administering

a therapeutically effective amount of the composition of claim 24 to the subject.

31. The method of claim 30, wherein the disease is selected from muscular dystrophy,
amyotrophic lateral sclerosis, congestive obstructive pulmonary disease, chronic heart failure,
cancer, AlDs, renal failure, uremia, rheumatoid arthritis, age-related sarcopenia, and muscle-

wasting due to prolonged bedrest, spinal chord injury, stroke, bone fracture, and aging.

32. A method of treating a myostatin-related metabolic disorder in a subject comprising

administering a therapeutically effective amount of the composition of claim 24 to the subject.
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33. The method of claim 32 wherein the metabolic disorder is selected from diabetes,

obesity, hyperglycemia, and bone loss.

34. A method of detecting myostatin in a sample comprising contacting the sample with

a binding agent of claims 1 or 11, and detecting the bound complex.

35. A method of measuring myostatin jn a sample comprising contacting the sample with

a binding agent of claims 1 or 11, and measuring the bound complex.
36. A method of diagnosing a myostatin related disorder in a subject comprising

contacting a sample taken from the subject with a binding agent of claims 1 or 11, and detecting

the bound complex.
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