HUMANI SED ANTI GEN BI NDI NG PROTEI NS TO MYOSTATI N6 FI ELD OF | NVENTI ON The
present invention relates to humani sed anti gen bi ndi ng proteins, such as
5ant i bodiwe,2omhise4z2bi nd to nyostatin, polynucl eoti des emcwodipp@1®ds9ah3 anti gen
bi ndi ng proteins, pharmaceutical conpositions conprising said antigen

bi ndi ng protei ns mndnneichagsicel FMDLi@ckutens The yebesaiis i nvention al so
concerns the use of such humani sed antigen binding proteins in the
treatment or prophylaxis of di seases associated with any one or a

conbi nat i pigBlordREEGASRAD NMuscl e mass, nuscle strength and nuscle function.
10 BACKGROUND OF THE | NVENTI ON Myostatin, also known as G owth and

Di fferentiati oh"FAEIHF N(BfLg)tes] ghumapise aptiogy Pipgjed APiERSfYFhihg Growt h
Fact or5 be!aralb(nd'ﬁzwﬂlial) biad fpenfoatatin, polgmalebtidea enexglint) isweh anéigrunl biiding pedteimaiscl e
mass. t he sequences
of human, Br&a@%h&u a Qn%&%%@%%ﬁ@ﬁr@?@ab%%gy H@%ﬁi()lﬂc%laln%] ﬁ.ﬁgs Irjia_t ure

C-t er ni naMaBgARti:. ThW%?’ﬁﬂrIVﬂ”tloﬁ alsg RPFERF &edisa 8f WchPupalised Antsen PBHIAY t hat
cont ai NS proting ethe FEAiMEIMGE prophyixiB-op&ipdds BLasdodmedwiainghy@an Lot £edmibiratiordomai n.

Secr et ed, Pﬁdgcr%gse%trﬁu% efm%rssm?nugge %ﬁ%h%wnu's'?&%u%%nthe active mature

C-ternina conprising the mature Cterm nal
domai 0in a latent conplex associated with the pro-peptide domain and/ or

ot her inhthkgRy)unmpetm_smv&Wﬂme are a nunber of different diseases,

di sorders ditions fha educed € nmss,
ool o ss Va3 B LSRR catetbteh o5 S T g B e or
nut riti onTaengomiirg Gravth$aelpsbetd (T@Er&)enmerﬂamarapys § oegativegeguidertafremsclof such

di seases. pof Wy&é{'&h’f\tu@ﬁ dhly é&@er@&ﬂ%hé%u@vob%%@%%%e&@ﬁ%é&ﬁ'huﬁgﬁ ivity are
seldomrealised d ersi stence an %E] i ance on the part of

pati et s. CHFKED, m‘?é‘)?%?’&ﬂ régar‘éé?ﬁ pidegfiopkin E‘ﬁl”iat“r% gt dAMagt MYRPEESS bl e for
some pat i emthesisddbaseoprecurdoh proteintbat chi@ainss siffidl seqeabcenal srotpeptideaomainiaot
associ at ed Whi.h, LAGH A E8crbRd er&ﬂ%{ES fc?h?\g oﬂﬁ {ahr?,nélhdeetng 8Ghve AR FAIEC] €.

Nutritional Interventions are on eCct iV ere are underlying
di etary d?fm'e?'é’ﬁk'ﬂﬁ'éé‘“‘éﬁ'?j'“?%'éeES’HPF@HI?”SH‘aéhea{P@“é{d&q‘ﬁﬁ‘ﬂ'@' appit inadatemye to t hese
limtat Ingaﬁ?mpléxl’agecﬁdm'ditv&ithfthh’prd-lpS;ﬂiﬂSGGmaSSﬁlﬂd)r&ﬂ%dmwbitdﬁy de@rneasefs in any oneh
or a i nati unction wt
tore 8 dol v solteare Rl B R HREE. SIEPh R B ag |
Ant i bodi eBSSP@atﬁ@'wéh riged mpee paeh mysde strapeid apDUSHOBNTIBO 1iBeasD
3882 8;1; é&)?e,rc@éQnE(B/@tge/ZrQéiﬂﬁbmare M@n%gﬁ/@g%%f@;aﬁ&t th‘é@p?ﬂﬁﬁ{e(ir%%fbﬁt of\é‘&hA e .

n uro
£0008) eatsrstoutai gl tete s alahand' e % S s Rrasha ol nt s of
muscl e st p@mgerhls@ncefam(wmdnncenordd@lbart ofpsitantsaAls@ Bagreise canthieatiffiuBecker

nuscupar ShIdP Rk Bbssiblefor OSRAPILAD WBRERkr tﬂé&%ﬁﬁa?@@%suﬁa%t hustnBekdMign muscul ar
dyst rophy) when using one of the apti - in anti bodi es descri bed.

Ther ef or e2SPHEPS WIRAEIFE t%prﬁglécﬁ 3y penshy eg?q{ B%F‘i“%e PHERAB] BE™PRIONE he
t r eat nent ameroniyretighiyd @thes a0 urdies grasdistam sisiinaibeshdthd patidetdae as edequate any one

or a conb S i on.
Sininy R o B KR o RCk PO BN BB B 14 0, 50,

anti gen bPHERrRGOPPHaLENf WH?%“%ﬁﬁef&P%qeéérPP%}h B‘Pﬁ’lﬂ’é‘sct'%fuﬂ‘i}@%t"’é*ﬂ nare Wl“l’f'éy antigen
bi ndi 3y patedireble beadlitdxee Hsethtdntal Un@atnedd. prevent a di sease associated with

any one or a caniBat bl riess sased Iuasl o mata s s RakaenaLh. and

nmuscl e functi on. sent 1 nvention provi mani sed antlgen

bi ndi ng p¥\6t 20/ 0418 VO FERE/ T 16289, WO BPG(94445. AOPHBOANIONaD28#8af finity

stronger bMoJ@QpMﬂ TIsd, mbwﬂep@ (Ahaseuraf f2008) 63(5p%68Y1) d&tﬁ.b@h@sent
i nvention. al so

specit 1 oaithS BB SRR ST e heggtﬁﬁfﬂaﬁﬁ m%ﬁwa%’? Biein has a

pK of 35t Hystrephiek@Becker muscular dystrophy, facioscapulohumeral dystrophy, and limb-girdle
muscular dystrophy) when using one of the anti-myostatin antibodies described.

Therefore, there remains a need for more effective therapies for the treatment or

prophylaxis of diseases associated with decreases in any one or a combination of muscle

mass, muscle strength, and muscle function.
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10hours. The present invention provides a humani sed anti gen binding
protein which specifically binds to nmyostatin and wherein the antigen

bi ndi ng pwoteimisesapri ses a heavy chai n vari abl e regi onpramkPasigans41n3 t he
heavy chain variable region conprises CDRH3 of SEQ ID NO 90 (F100G.Y
variant); CDRH3; wherein the antigen binding 15protein
further cg%ﬁggg& Ir'wr%ﬁ?%'gl due at Kabat position 28; and at |east one,
or a conbi nat i de presenbinyentign previdep i iganieed aiueermmdmbmtelpwblcm on 66; an

Al ani ne r gslcftfy Bhadk@hdbsta@s iThd Qﬂlg@f?bmcﬁng\@J)tblﬂ%arﬁ esidd® @éat Kahalenf2psi tion
71; and a Lysine residue at Kabat ’Fﬁ Siti r esent

0
i nvent i on9B¥ase PeRoSiaRd MTRAN YES afe %'O%P{;F(TF?‘?@SGS%‘{SB'FH“%l CI‘§peC| fically
bi nds Io syepgthagndmusnld fudemei n t he anti gen binding protein conprises a

l I ght Chal n 20‘1‘% br@@nﬁn\'/’eq’l%rpﬂoms%muﬁgn%d a?ﬁ?en%%mg Weln %ICFI hr ee Of the
foll ow ng CDR seq Ig or a variant of

(a) 4,
sai d CDRLipeC'( Ay @Dﬁ&@ WPStS‘EG‘”PﬂSaf\E? af@”'tyéf"or@e(/*ﬁ?” ?%QPMd'F aé%{i‘tﬂ’”@mfz; and
(c) CDRL3aftifiity 362yl Thelkse v en i Bo\adviden b humeniseal avtgenaitiding forosen ehi€DRL 3;
wherein t r resi due at
Kabat os?%cﬁ%‘t" %ﬁgs @MLQ \Fr{eeg%srf!hgﬁfé L%Emgﬁmdr%gafhrogﬁﬂ?%gm@em due at
Kabat 1osheysn 46; and a Q utani ne residue at Kabat position 69.
The present i nVﬁ?é”l;SrbsHht iRVePUbrRSvides RLHIRAhIS&rthnagd @mgmr@dh wg.cp)r ot ei n which

speci ficall nds .t.0 statln (o30) a _heavy chain variable
oot on comsreif S R aat S hrEREh Shotatdls SoBB3pEeE s R L Var i ant
of sai d CORMBarigiieregion antheheiein thgdwgalyi ahdin ngrigblegeddmecadmprisdsetDRIGISESes a

S|e|“ ne reg n@eg@cmti@@aﬁvam@r&; Bié)ﬂangﬁtofé‘é?@jCQRHb%r%Felrptﬂ@ant@én BinGifgTbi nation, or
a (0]

ne re e a ni ne residue at Kabat
o Tl R e S R R BTk e B Bo gy d b G 53 O, 21 Kabal
Kabat pos cantgnatidiB or alihad: a Lysine regjgiue etriédbbypositien &f; abétahlne)feSIdGERl-I@beh‘ SEQ | D NG
2, or a V?&éltl@ﬂ%?%fVa‘ﬁﬁé Qmmg(abﬁrﬂ)gmmlam@g@elrégldhpat lga)oapﬂosiﬁoﬁ/%'ant of

said CDRH chai n variable region corrprlsm one, two, or

i ght
three of the f&‘q Hﬁﬁ%b'”@ﬁ?@%@&ﬂ%@é’é‘ma@m%‘“%” Lo AEPIROWNEN or a vari ant
of sai d Chiiical ChiRi2to@dyoSE@ 4nD wieteinkthe aitigen viadingaprbteinfcom prises @IEBIIZhairand CDRL3

of SE&) ! D Ie?’%?on(v\%%}'éo*ﬁ(éeﬁ%g ’twé)lz)r HreL 3f fh@ I0\9T1 éBthcﬁ%ﬁ{lﬁ% wherein the

anti gen bi'n rotein nprises a Cyros ne residue at Kabat
position 71; a Qﬁ'—! efazftQ BMo: 6r°rBd?'l?“bq’f saig CRRLéoni ne resi due at Kabat
position 46; am)CorR utSHQ IDNO:ES bitk@riaht oKedrAEDROS ahd on 69. The i nventi on

al so brovides a BYERALSSS) NG 950 (B 8dnguPLal Bl WhLalaReeLiLeg! |y SDi nds

to nyostatin a rises. heavy chal r'égi on sel'ected from SEQ
| D NO 11the antiggn bmmg Pt fumleg comrzr@e@a Tyrosine rgpighieot Kabatupgmondﬁaand ayari abl e

r eg' o5 seleagtond of B&%ﬁg@nﬂeQuNQes@J@at Kbt pBSitichLB; arfdra @lul‘éﬂfde@é&du'@%ﬂvy or
| i ght chaka?%arl ab region with 75% or greater sequence identity to said

sequence; H3 is SEQID NO 90; CDRH2 is SEQID NO 2 or 95;
CDRHL is SEQ | DheN@esent itGGDRLArovides SEQmiaDs¢d@ntiden HOIORIgDrotgin RICh | D NO 5; and

CDRL3 is ﬁgf,&%mst%%stgnpm%ﬁg, .n the heavy chain variable region

further conprises a Serine resi due ‘at Kabat position 28: and at |east one,
or a conbi nati 62 NERVYENFIN yriablg redial REIPHYY Sef ﬁ@o‘QtNCbo%q({: 1WF-86; an
Al ani 3@ r esiadijier atvariéabaitsaip @OIRH3OWhebaln tha avmjehrbeldmgsroﬁhuefuamerKﬁxbmse@mm tion

71; ‘and ag &ﬁ%%&%@%?ké’#??c%h.o!@@%d BASist br%ngf coniitBtido ¥R Pl tyE E@ | i ght
chain varirable region rses rosi ne residue a
posi tion residue at Kabat position 66; an Alanlne residue at Kabat position 67; a Valine residue at

Kabat position 71; and a Lysine residue at Kabat position 73; and

optionally one or both of: CDRHZ2 of SEQ ID NO: 2, or a variant of said CDRH2; and CDRH1
35 (SEQ ID NO: 1) or a variant of said CDRH1; and

(b) a light chain variable region comprising one, two, or three of the following CDR

sequences: CDRL1 of SEQ ID NO: 4, or a variant of said CDRL1; CDRL2 of SEQ ID NO: 5,

or a variant of said CDRL2; and CDRL3 of SEQ ID NO: 109 (C91S variant), or a variant of

said CDRLS3;



71; and at |east one, or both of: a Threonine residue at Kabat position 46;
and a G utam ne residue at Kabat position 69. The i nvention al so
provi des wohonesissed anti gen bi ndi ng protein whi ch speciPCirEekéyg/obtinzls t o
nyostatin and corrpri ses: 20(a) a heavy chain variable region of SEQ ID NG
112 and a h |n var| abl e NO. . 116, avy chain
vari abl e Py PBineCiRleh o' Risoey S SR RimBhserBinrosharssda et bl Hn o “Sto
| D NO 113and atleastone, qrbpthaf: Iae'ré.lve;@nloheﬁsniuvatrﬁa@bﬂ resitieyttoandd GBE@INED NO 112 and
a light cr@jdgeyta{aiogt Ogt,cgrp@i on of SEQ 251D NO 118; (d) a heavy chain

variable regio ID NO. 113 and a |i ain var abl e regi on of SEQ
B No 116 (9 BaRER AR ST AP FUGHIGHE P PERereo TSl and o

l'i ght i:hablnda/talmyaﬁhtm anggooprise$: SEQ | D NO 117; 30(f) a heavy chain variabl e
region of aﬁé@y'cﬁ% #@naﬂié?eg?dﬂ%e@ctha g5 sﬁt‘ﬁ}brﬂld’ 343, @}'i% ﬁlg Q% 0|r1901f20§|591' D NO

118; (9) héavy chaln variable reg %a and a light chain
vari abl e ?’é’é‘?@rﬂ'g fchadgvgriapleNggiomsgigete from SEQ('P)N 1%&\7{/%111& ¥ A¥3F3bi e regi on
of SEQ | Dhéd@y oAt chaid varidblegbgiorchigi T5 @rgredtdrdequegietidentdify tOEAR ShlehcdO 117,

(i) a heawergn%fcﬂ@% E?N%eﬁilS%gR% {\Eé%eanﬂ g‘% orjg Aoidh & sERdBivEhal n

vari abl e region ain variabl e redion of
SEQ | B NOEDREBis SFQ IR NG: ghEDRIaiF SEQAP A IR EGIENPTORE@Nd116; (k) a
heavy ch?wneruualtnea%ab@ dhallvawuﬁremurtmrb&pribééa 8Bthededidughit K@tlsw?dsmstwgr [ ab:\leO
region o E ai.n varia EQID

159 and 2T e U st 6 LI P S A G RR R 4T L Gl
vari abl e A@gln@reS@ﬂe SEFEEbAtHORRN mgvalm resiqueghKalphegsiion i iaahpéysiegi on of SEQ
ID NG 11Riqud BKkaBatR&Noh Bk variable region of SEQ ID NO 119 and a
l'ight,chain varigbl e region o vy chain
vart abt o 1B BitedBhSEes PR oo RO oghe T ORI eTse SRR PR of | 'SEQ
101 D NO Inand al(lpa)stawehemﬂw @ heal meanineiredidue at ghabposgipn SEGnY BANGMiI®0 and a

l'i ght chape@,dyggtl,@aggtq)oglﬁcg{@n of SEQ ID NO 116; (q) a heavy chain variable
regi on of SEQ | 120 and a light chain variable region of SEQ ID NO

117; 15(r) a hEha"v'i)V%‘H%{l %S%%{?‘i'%Iaé‘“F‘éE;'F?f‘r?”BW”éE@'rlglﬁ“?{@‘ WhishsreRticaly | i ght
chai n var biatd te myegatorandicorbr@es:D NO 118; (s) a heavy chain variable region

of SE&) ! D(a'}‘?he%%h?rpgar%blle ir&ﬁ}n d E’E‘brl'DKI’f“)r ll??én% arlﬁgti ABin Qgriaggq?edi& &‘@EQ]']'G;
ID NO: 116;
(b) a heavy chain variable region of SEQ ID NO: 112 and a light chain variable region of SEQ
ID NO: 117,
(c) a heavy chain variable region of SEQ ID NO: 112 and a light chain variable region of SEQ
25 ID NO: 118;
(d) a heavy chain variable region of SEQ ID NO: 113 and a light chain variable region of SEQ
ID NO: 116;
(e) a heavy chain variable region of SEQ ID NO: 113 and a light chain variable region of SEQ
ID NO: 117,
30 (f) a heavy chain variable region of SEQ ID NO: 113 and a light chain variable region of SEQ
ID NO: 118;
(9) a heavy chain variable region of SEQ ID NO: 114 and a light chain variable region of SEQ
ID NO: 116;
(h) a heavy chain variable region of SEQ ID NO: 114 and a light chain variable region of SEQ
35 ID NO: 117,
(i) a heavy chain variable region of SEQ ID NO: 114 and a light chain variable region of SEQ
ID NO: 118;
() @ heavy chain variable region of SEQ ID NO: 115 and a light chain variable region of SEQ
ID NO: 116;



(t) a heavy chain variable region of SEQID NO 121 and a light chain
vari able region of SEQ 201D NO 117; or (u) a heavy chain variable region
of SEQ | DvBi111Z143and a | i ght chain variable regi on of BEQHPRNINGS91118.
The invention al so provides a humani sed antigen bi ndi ng protein which

specifica bi nd ostati RS eav aln S nce
26l ect ed 13 BB EPETe' S RRDRIe Pe%aR AR el ot T R “Cha
sequence BeNectléd from SEQ I D NO 145, 146, 147 or a varl ant heavy or

l'i ght chajyy &%qtda%evam&étreaér&pgecgrmetm5% endir@RbHIE YegloR oBSEE
sequence, rein CDRH3 is SEQ ID NO 90; is SEQID NO 2 or 95;
CDRHL is 1'B8No 1; CDRL1 is SEQ ID NO 4; CDRL2|sSEQIDN05 and

CDRL3 ¥s BBHQ HebvyNDain1@gbleanragiorBNGTSY 1B MO 1@ afiealight cttadn varidhle tebien o3P i ses a
Serine re@ Jye;@t Kabat position 28; and at |east one, or a conmbination, or
all of: a Lysine residue at Kabat position 66; an Al an ne residue at Kabat

posi tion B72hgawyghginariaRleregind ohBERAR JO: E)bgsﬁ"‘tdlad'ﬁhtfﬂa'”é{?fdi’b5 rﬁfi}%'] HSEFesi due at

Kabat posiomnom173; and wherein the |ight chain further conprl ses a Tyrosine

residue a 4 cF?é?ﬂ&rlaB@ re7 J n &8 Q% lOe?‘%an%%q ﬁt’ch Eer%tbf%r &S-EE{ eoni ne
E ﬁé/ an & @ a

resi due a position utam ne resi ue at K at posi tion 69.
The i Hentd '89 1zilsso provi des a nucl e| c acid nol ecul e encodi ng a humani sed
antigen bippdinegyRhaih edrabrehédidh 5 BEQIID NOAh20/andiaNgst chein Wi@bleatdich ofgrCh

conpri ses; o a heavy chain DNA sequence of SEQ ID NO 122, 124, 126,
128- 131, PS'% 11319 and/or a light 40chai n DNA sequence selected from SEQ ID
NO 132, @33 he@VyrBaltt vagiable segicardf 8RE IR &GV J2Candiarighirchiin gariabletiedion PIAQsequence
whi ch encgggs: azheavy chain sequence of SEQ ID NO 123, 125, 127, or

136 L661 O00hS At e SRR B SR ISG: £ R oL e e et SR r: The

Santigen BINAiNg protein as defined herein. The invention also provides an

expr essi op,) ¥ Red9LhHPIRabS H&bndr BEEISNS: 851 %d%ubﬁ&%éuﬁv%b@%du&ﬁﬁ skgrein. The
i nvention also rovi des a reconbi nant host cel conpri sing ‘an expressi on

vector as'H¥PiHEd herein. The invention also provides a method for the
product i 0(1 a)tﬁeaay thairaariseclregioh bOEEQ [ MAi 129 apd olight bhasvaieble regibnloesEQ N wWhi ch
et hosl, ﬁg §he step of culturing a host cell as defined above and
10r ecover| ng t he’ anti gen bindi ng rotein. The invention also provides a
phar maceut¥ éﬁPanGh?J@)Eﬁ"taP'Srﬁe%rﬁB FQillaHlOa 1l and s ligbishain varpsle fEﬁ"PfU‘Pf@EQpr otein
t hereof am dWefimged herein and a pharmaceutically acceptable carrier.

The invention ':Hte inv ntlc())nveltls(,:loeSroval‘dersng\thrt}mgnigef a[n |eantb|| Q)ﬂ'lg ro em}«vﬁlcttt saefc:?cﬂI | Ct ed with a
di sease whi ch reduce scl' e mass, nusc %?ren and PRISC e Yfunct i on,

whi ch et bipds tSEﬁUG‘Ff?ﬁ“I @é@omWeegtaépa\Mchatj nﬁquegt@dm@daronmlpm 13at i gen
bi ndi pgy prLY, @dNoraSs-A84: laR@er ah%hﬁdh@m seQRNENRIRMdIPHRMBERY IDAGS: dsMpidrod of
treating ?473”b4 vea(ntant%ea\lylo(r: |gqt(?cha|n seqﬁeanrcgo % 9or greater sequence identity to said
sequence,
wherein CDRH3 is SEQ ID NO: 90; CDRH2 is SEQ ID NO: 2 or 95; CDRH1 is SEQ ID NO:1;
CDRL1 is SEQ ID NO: 4; CDRL2 is SEQ ID NO: 5; and CDRL3 is SEQ ID NO: 109; and
30 wherein the heavy chain further comprises a Serine residue at Kabat position 28; and at least
one, or a combination, or all of: a Lysine residue at Kabat position 66; an Alanine residue at
Kabat position 67; a Valine residue at Kabat position 71; and a Lysine residue at Kabat
position 73; and
wherein the light chain further comprises a Tyrosine residue at Kabat position 71; and at least
35 one, or both of: a Threonine residue at Kabat position 46; and a Glutamine residue at Kabat
position 69.
The invention also provides a nucleic acid molecule encoding a humanised antigen
binding protein which specifically binds to myostatin, which comprises:
a heavy chain DNA sequence of SEQ ID NO: 122, 124, 126, 128-131, 135-137; and/or a light
40  chain DNA sequence selected from SEQ ID NO: 132, 133 or 134; or



cachexi a, nuscl e-wasting, disuse nmuscle atrophy, HV, AIDS, cancer,

surgery, burns, trauma or injury to nuscle bone or nerve, obesity, diabetes
(1 ncl udi nyotzgpersk432di abetes nellitus), arthritis, chroniPpCTmEPe@h/ofars ur e
(CRF), end stage renal disease (ESRD) congesti ve heart failure 20(CHF),

o O b o RSBl B TR Eb R B8 S PBE AR Ll gB31

neur opat hEQAPNOL 1P hec 127apei%f14écar€|foosil®tGhﬁ_@equmﬁ kf PE@ P NOdl4Sease,

ost eopor 0%$4cSor 1@8t eocarthritis, fatty aci d |iver disease, liver cirrhosis,
Addi son' s di se Se, shing's ndr one, e respiratory distress syndrorre
steroid i nduced $¢df! %‘?A%?sﬁr?vh%\é AYEIEF prid Mg FCLQ%W %g?cgge%ﬁnuérﬁnﬁﬁ hod

conpr i sesaitigen sitding whteBFadriined dereini Trg iaventioeatdogealides bin gemessiondeaty pr ot ei n
as descri p(ﬁﬁjprlgﬁﬁ Q'n[}clelc acid molecuT@gs deﬂ?(&fﬂelré?rp Tné ﬁWérﬁilgr$aI§o Brr%S E'é%da of increasing

muscl e mass, 1 ncreasing nuscle strength, and/or 1 nproving nuscle function
in a subj @E‘PmWﬁ’EHO%%”WBH‘le%‘E@S%'%Veé?b?f ‘H‘”%’d}‘i’fe‘ﬂﬂ érf‘%lni"?{‘&oréa'ﬁ%rran| sed
ant i gen bprodtern petadaionthasrodedtibmeith huatadised antigen binding protéin@s idefineat i on

provi des I i in for 30use
in the trgeégl*riem[a hgr}%%oa%ﬂgggg% mgg @Ha gct:dg%f%\%n% S&%H ggé"%@%@%ﬁ% dreeduces any
one ot0 a tesAYSTIRGIE BRtiash bﬁﬁ'ﬁ@:Pf@teﬁaE%e inyAREeN %Sos(tf?\(ﬂ!i?gtawhafﬁt?c%@%l e function.
The i nVGnEanfd)sfﬂdSrOwndﬂﬁng’ia hunaidea @tigan bingiag plateittth&1gof2E atfed hagind@sar i bed
herein forh lflr%gcei L e L etva ment of sarcopenia, cachexia, nuscle-wasting,

di suse nu8&C ro p\h RS “AN'Ds, cancer, surgery, burns, trauma or injury
to nuscle boneThﬁmvp@tm?realsqmwetsya m@h@@tf%lﬂ@é@ﬂhi%qt afflicted Wity pdiseasedi abet es
nel |itus) whigk Fehﬁde%'n%scl@hﬂé@d"hﬁscﬂ@&%ln tmhé/wrﬁusfc@%acnorewﬂ.cmnam@drenal di sease
(ESRDL con est| COS”UCt'VeR}gj nonary

di seas® ( tﬁ? &gk af\rﬂg"] ’Hﬁt?ﬁng Pé‘é@??'ge"rﬁﬂ‘ 'Q‘i”g% NG rotehas PRy et r oke,
nmuscul ar dyst rdipmnyvenhtmwwvmewrmhqdelﬁtr@qjuag hypubjentyificted plith sarttaeeipal scl erosi s

(ALS), PaEé%h%&%u%lebv%&ﬂé%usu@éh@&@&ét%h;ﬁ ansatiw%ﬁéar 's&rbéry Bt Yol d 11 ver
di sease, liver cirrhosis, Addison' s di sease s muscl e 40wasti ng,

nyosi tis BYNEY yaone or nerve, qipesity, Aigkeies @W'”SF‘%W&éé"aaetﬁﬁi‘?ﬁ'ﬁ*f‘é)ed antigen
bi ndi ng pamtrm mhmmcdasbfauldﬁe(cd:ﬂmreed Btafirenal Siseade (ESRBY, bnmd;esli/e hewstfeigd ng
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40  wasting, myositis or scoliosis.
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ant | body

Figure 4 shows 10B3 binding to mature myostatin, latent complex and mature myostatin
released from latent complex by ELISA.

Figure 5 shows inhibition of myostatin binding to ActRIlb by 10B3 and 10B3 chimera.
Figure 6 shows the 10B3 and 10B3 chimera inhibition of myostatin-induced activation of cell

40  signalling, resulting in decreased luciferase expression in A204 cells.
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30 Figure 20 shows the Kabat numbering for Variable heavy chain HO (SEQ ID NO: 12).
Figure 21 shows the Kabat numbering for Variable light chain LO (SEQ ID NO: 15).
Figure.22 Graph showing binding of H8L5 to a panel of growth factors to determine the
specificity of binding to myostatin.
Figure 23 Comparison of the neutralisation of Myostatin and ActivinB stimulation of
35  A204 cells using a reporter gene assay.
Figure 24 CH50 Eq EIA results
Figure 25 Percentage changes in total lower leg volumes measured by MRI relative to
baseline. Group 1 was treated with 30mg/kg of IgG2a isotype control, group 2 was treated
with 3mg/kg 10B3 and group 3 were treated with 30mg/kg 10B3 administered by intra-

40 peritoneal injection according to the schedule previously described. The arrows indicate dose
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bi ndi ng pedenseidigials lbayd an@t%@@tmmll&tmwcleﬁnqsﬁgﬁ onsagiiee predaydd or dineric
forms. The antigen binding protein may or may not bind nyostatin when it is
in a conplex with pro-peptide and/or follistatin. Alternatively the antigen
bi ndi protein may or nmay not bind 40nyostatin when it is in a conplex
with follistatin-related gene (FLRG and/or G owmh and Differentiation

Fact or- Associ ated Serum Protein 1 (GASP-1). For exanple, the antigen

bi nding protein binds to mature dineric myostatin. The term
"antigen binding protein” as used herein refers to antibodies, antibody
fragnments and other protein constructs, such as donains, which are capable
of binding to 5nyostatin. The term "anti body” is used herein in the
br oadest sense to refer to nolecules wi th an i mmunogl obulin-1ike domain and
i ncl udes nonocl onal, reconbi nant, polyclonal, chineric, humanised,

bi specific and heteroconjugate anti bodies; a single variable domain, a
dormai n anti body, antigen binding fragnments, inmunologically effective
fragments, single chain Fv, 10di abodi es, TandabsTm etc (for a summary of
alternative "antibody" formats see Holliger and Hudson, Nature

Bi ot echnol ogy, 2005, Vol 23, No. 9, 1126-1136). The phrase "single
vari abl e domain" refers to an antigen binding protein variable domain (for
exanple, VH, VHH, VL) that specifically binds an antigen or epitope

i ndependently of a different variable region or domain. 15A "domain

anti body" or "dAb" nmay be considered the sane as a "single variabl e donmain"
which is capable of binding to an antigen. A single variable domain nay be
a human anti body vari abl e domain, but also includes single antibody

vari abl e domains from ot her species such as rodent (for exanple, as

di scl osed in WD 00/29004), nurse shark and Cane/id VHH dAbs. Canelid VHH
are i nmunogl obulin single variable domain pol ypeptides 20that are derived
from species including canel, |lam, al paca, dronedary, and guanaco, which
produce heavy chain antibodies naturally devoid of |ight chains. Such VHH
domai ns may be hunmani sed according to standard techni ques available in the
art, and such domains are considered to be "domain antibodies". As used
herein VH includes canelid VHH domains. As used herein the term "donai n"
refers to a folded protein structure which has 25 tertiary structure

i ndependent of the rest of the protein. Generally, domains are responsible
for discrete functional properties of proteins, and in many cases my be
added, renoved or transferred to other proteins w thout |oss of function of
t he remai nder of the protein and/or of the domain. A "single variable
domain" is a fol ded pol ypeptide domai n conprising sequences characteristic
of antibody variable domains. It therefore includes conplete anti body

vari abl e
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gl ycoproteln errins engi neere nt target
anti gens Bpdingrietetns srPlase oheh ?%'%éﬁ%rﬂﬁé@th otthe an%attar?@ BAPlifRSr e CDRs, in a
per m ssi VEXMJsaﬁethbro@@staEmwh@ﬁro@fns aRgtaReEEath, tdnamari pidtdédyeneaf f ol ds

IzzglfsgdgafB%R%i@@g rowgyand DC}Ferenyartlto actor-,&s%!)cl:la%eds§erum Pro e|n I1 (Gg‘glﬂ 274,

The myostatln antigen binding protein may bind to any one or any combination of
precursor, mature, monomeric, dimeric, latent and active forms of myostatin. The antigen
binding protein may bind mature myostatin in its monomeric and/or dimeric forms. The
antigen binding protein may or may not bind myostatin when it is in a complex with pro-
peptide and/or follistatin. Alternatively the antigen binding protein may or may not bind

40 myostatin when it is in a complex with follistatin-related gene (FLRG) and/or Growth and



Desi gned Ankyrin Repeat Proteins (DARPins) are derived from Ankyrin which
is afamly of proteins that nediate attachnent of integral nenbrane

prot ei ns WO 2bhie15e48t oskel et on. 35 A singl e ankyrin repeaPCr&EP20138571€3i due
notif consisting of two a-hel ices and a 13-turn. They can be engineered to
bind diff nti esidues jn_the first

a- hel i x aﬁcfg tc'?tt' E?]Ctt% Ssé%?%hedfse eaFrO?e'n {E%]serﬁ oﬂreé(?mBle tbeaet'g‘%'réquences

such as ohledlm*prn@m@lr@@%mam@eﬂmerbmﬂmtﬁ@ interface can be increased by

i ncreasi ng t heTRu@hefan enmsm;ab%te(uaag@&émrénfreeeﬂébahﬁabd.@@tauﬁ@eyon) For
Biol. 332, 489-503 S 40100( 4),

further detail 003 P

1700- 1705 B0 A HErOIRBIcoEF, Sat oga. MERTE S99 Ching o
US2004D1329@8Ah. Fi bronectin is a scaffold which can be engi neered to bind
to antigen. Ad'?ﬁ‘&ﬂe!nﬁ‘%n%@?'lé&s%d%re% M\%'ﬁ%ﬂ@stQénstefftﬁref%%%@écu%%ﬂﬁ’aﬁc' d

sequence of the 10th domaln repeating units of human ti1bronectin
type |11 (MERgpPglohyp-tie qoﬂlﬁ‘ﬂ‘sa”élf”CHH%S ’@ﬂ'&fcﬁf‘a'trﬁ%’ inagih Y HMBE: engi neer ed
t o enabl ehamanfdngidpedifid and hpeeichhjogatd antib@agmnsidge earibhle dapaittd donaar get  of

oL g Lo e RO Rl BBt 35 414

apt ang¥ s dilocies nAnasat et (for aEYBRAY Cbiterngliec antibedy’ FP&ff‘atéé?%H@‘ﬂgeb?”da const ant

scaffold an@oelMhturt;;g@te@add@gytjmo@r\@dmma g('ﬁnzeﬁ\)mwjﬂn ch cont ai ns a constrained
vari abl e pepti ﬁiﬁ urther details see

erted at the ctl . Eor
Exper t opi By 0 PRcpIE arafls By GBS 6 aobFondil ot S 2 ¢
deri ved fﬂ@m'mﬁqrwmwly Mc\ur Yi) gt specificafly bjnds ansantiden2b eg@pa itderendentids i n
| engt h whichyi@eH: ddrdbRr4idyet ehag. bridges; exanples of microproteins

I Kal at d d knott Th t h I
uhi chiEan be. ChITRIEHDRY kD By hort B89 RE- 4SS CHBUE af f et i ng.

t he over abémdinivdhicbfis ¢apedlerpidiinsimgde @i antigéorA $ingle veeirbld doradinh mapbe 4 Semgi neer ed
knottin dgmbMarlﬁ@dmg&%?%des sm%le antlbgyh%ﬁa@é Meﬂg fQﬁ{Eﬂhé?S i ncl ude

protei ns whi ch have been used as a sca to en |neer different target
anti gen bPREGIER §UPAS Feten’ (8 exampley AR iATRraf WQ&Q/@P PiHrsE SRPTRARMRN ubi quitin
(af fili nsPambiianiy, 2Atsy [Taneodrerse ofmunagrebulip siogle asable Mhinbin polyssptiddSZ- donai ns
of theg,Ra C-type
lectin do@a?én@g s BBl el g 3500, 48K orh i), KRR Y™, 20
Scaf f ol dsPPfs F&Wd%@&ﬁ”wd'%@%“ﬁﬂ'émer’@d NH'QP%@@IP%@%'E%@'?W@'G? edbey St ef an
Dube!) anmrﬂjmgeebébogmgaaetgnc?aﬁd tbhniqlie$ 2\&@5}3|e inBhe e, BEY dlerabMsinsre t hg pr esent
i nvention_co rive m, al t er nat RLotein donai ns
and any cOMB %dﬁraefj?ogbne g?m?ﬁanteﬁ(%s a%]sylfsﬁd here'n é'r?tdu?ensvcgﬁnte!%\?ﬁ” dr 2fted onto the
domai n. An ant Agesedibieredi theytefm Zdpmaint refars b?rﬂ fplm?mfpfgtlemgytreqmrpyvh@h hextive

f ragnent fé&hér;ﬁé?rﬁ&ﬁﬂeﬂrﬁjeé’e‘ﬁﬂ@ﬁttdf e r&eawe @rbtelnl @i%herﬁii}ﬁhé]na\a’ﬁsf dr@k&s@or@%@uences
Fragnent s_are Al tcgr natively

0_aci
the fr agn@ﬁf"écrg?é“r‘a?onﬁ'e"é‘%&e”ﬁ?%°f %{?‘e'f‘%é‘g? '“éﬁa“yéf‘sﬂsé‘éagtbeé‘ggedaie'ﬂoé% X" 75, or at
| east 100transiemed &oatltks pioteinserigolt loss of function ditiee teeaimdérsyh the ipfatambandjorlof nds"” as

used throyg QQHE\mt ResuR{l@\%%ngle ﬁ&ﬁ&lh fid &%‘de@ Bol&/&apﬁ@é ﬁﬂa%o%nﬁﬁbt degB&hcd ndi ng
protelns nmeans e anti bi n |ng?rer0te|n binds to OStat|n with no

t
300r i nsi @ﬁr"’f‘iteé'é‘f?t"fﬁ‘i‘t}'?ai%ﬁ‘”? S‘f%ﬁ‘s ftRFretasedrRyides camriete a@t@aﬂv Brlei ns. The
t er m Bdwev@naitkemg nolified xaiabid @orhies, ffca(ekammnn Wwitieh aetor gere Itaipa dbvegbepn Ot e| ns
may al so 1 el f
G ot h andPBEFFISh RAGS ifcriirt o Ehaigctnkt 81 ARy Bl oo, cPhn B34
descr i bedVaBPlgidAMARS WHFHPVE BesnBEERIed of CW‘PF?%N OF @é%rf“'r?' eXSe”S'POS a?!’ye” 50, 100,
or 1000 f ed didgd &@g,neerntsaa‘ff/armbrewombmwhlblebetam MGeabth€ bingigd activiglaatied ol ecul es,
such as QGDE- T din finit ui L briumdiss n.const ant
(KDY o ¢ sheclBa gt b b ol b dl oL TR A 0O o
| ess, 3310 ﬁmffeﬁenﬂvég@le @glﬁl\/PbCiomaéss or 1 nM or less. Alternati veI y the KD may

be bet ween Sangn 3RigBVbin@ikg @@rﬂé‘ﬂﬁrﬂa e%?élnd%dWmeIh@of'&Pa YneB€or BRS ¥een or
bet ween 500 vveenl pM and 200

oM or bet wgaeﬁé%%mndwa 2B it éafﬁqj%wﬂba T g aP SredZRPeEEn bi ndi ng
protein i scaffddet éammimiednédipatiiiae berswibjeeted wrproteit engitsesitginragkiglobamd t he

di ssoci at blﬁ(’ﬂé{ l%ta%ggmﬁe?-man(tgﬂawrgﬁgaﬁd fdf dhdtble a ddRaiPivE B Rfifatid &y may be

nmeasur for_ ex

coupl & oﬁts??‘ffa'déﬁ}ﬁd‘émr%“ L7 (%Pgﬂyéﬁ?%@“%%%"fgggr%gngﬁfl,ll "%@Eteg%{ Ere ont o
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this surface. The Bl AcoreTM net hod descri bed in Exanple 2.3 nmay be used to
nmeasure binding affinity. Alternatively, the binding affinity can be
measur ed W9 2PORFESR20, for exanpl e S5by anti gen capt ure wPCh/EPR@I0a417H
coupled onto a CVb needl e by primary am ne coupling and anti body capture
ontothls surf t he nat u ing .of the antigen
bi ndi ng pro C-ORe o?te'flj%\ggl 'ﬁ‘\)/é(ngplﬁgh'&gomam 8AV{ ng'g%dyh hfa?]tgs’haq( |(%|el @S“&Ey be used
f or ranki AgGPE FYSHeES;|tiangieran éme§®%nnkwheepaatfnrqwm (DAFRHN) bieeptigeas ur ed

accor di ngaﬁt&n@bl&ﬂe%tlrﬁ)m (Bl'fefrérfébﬁr’bf W&@%M aﬁ@hurﬂarﬁd@dmlh‘?afﬂims 10The kd

may be 1x10-3 s-1 or |ess, 1x10or |ess, -1 or less. he kd may
be” bet weeRP4£aD2i8s: §C°Ip'%‘hrﬂx'&‘5&‘ft§zth{p%do_[“a"@rOfb‘é‘E%éﬁ?feal%‘?l@'b&O@ adand 1x10-3 s- 1.
A sl ové kdfitrenectire@uhectin) nwitictsiaeweel Sbpciedtd moteinfengiferiagniogentoaibreth ng

pr ot ei n-1 buﬂé’rb‘éjto%quAoe heﬁﬂgn |tEP£t9r\éﬂ aReutralisation of the ligand. The term

"neutralises out t present specification neans that the
15 bi ol ogi cal &E¥A-¢{Gyotefc Trgwhawtmassgc'?te@ﬁ@tean fthis @ RO 2pfasmly ireePief  an

antigen befprdsegd @m&.ﬁ:y CDas TASRS Itd &@EcdIBB ddmainhag @VRAH sSddfmaindikk RFolaCt 1 Vi ty
of rryosta in.in egﬁs ffan he antl en bltlﬂdl n%brproteln invitro or in

QOps corres ondln 0] lfodles can substl ed terologous seque
Vi vo. RS etP ey of’ KP9g° fyostat i n
bi ndi H@ t t@ qonfsr qheere'pbtbmﬂmg pnowmﬂ ChiA- Wd@& ngnleermi abhavvditfenegt bindingr ecept or,

]giownt r egULp"eUﬂaﬁbsrB{é)ﬁ&clﬁrioWn Qs Eblb&lésgﬁ&%guér def(ﬂills %lf;é‘ .ﬁ)EFn'artg |rﬁr'hnr§eﬁ{g%| o ndi na
uncti ona rali may be ue to bl ocking nmyostatin binding to
its recepMS{hx‘%%l%%&”é ggéogﬂeventl ng myostatin fromactivating its
receptor. Lipocalscs¢ afamily atdxdrasellylan maeinslesicrommsport smxilédygbphohie gr owt h,
regul at or o aRGeEPROGERRL tfin8GLinthl MRS SRR LR id RSl idkgdauostati n,

for exanpl e no nmuscl e nass, nmuscl nction.
Furt hbt adiyclie Vidhsa '?ﬁ'gﬁéﬁ’fé‘?o@él atiphe ﬁpeé.‘c,eﬂ"F PEhepReniae |SHU%*’H§/ whigl Pfﬁd@

25modul at efyheefed rwsmdl 1) diﬂeh;netafyénmbensmeéms BielieBve®h 260-180HGIhEacids in
regeneratlon nmuscl e fi br SIS F ollferatlg

I at.e
myogeni ¢ 8FT FAT ERErIeH SR TRepins, b it Ak Sp Pipetint B eplls LRI | o o

sat el it e32epP®), Wﬁo%éﬁe@m USR008P€438i t e cel l's; synthesis or catabolism
of proteins i nmhwe&byl.sna 84RO Sergé@%rh Pad?éinmﬂgztab/%cocﬁbeaﬂmr@chr&y be

skel et al scle. The uction ition in a |V|ty may be
oart 4 P Etarered ISP RS g e s e PRI 1 BT HAER SPRISE, neut ol e

t he acti vappyoxahatety 68 amind acithy Libtaribelzese b2@gen8@8%dH) tandedBatiof 89surfeCy 66%

70% 76% (BR%s. Ba%irtrRAHaiBE% PRBY E0Bks. 82%7 989606064 969 97% 9no,

/0 99% or _100% rel ative to nyostatin activity in the absence of the antigen
bi ndi ng pFBI¥i'®18ATn functional assays (such as the neutralisation assays
descri bed bel oWimed@Omulsddnzn ganioetdrivad fran tHehradoniadivafisd amlly. Ghegi cal

r eSpoﬁ'é;e Rativ@ahahs 6fta§erPrRﬁb B apmGUkE %dg?ghgmg?(gwmﬁ;e ARLET FAGL O

measur ed usi n& one or nore é nown erson or as
descri bedPhes 'ﬁgerlﬁbﬁ*edeéé/aﬁl?ﬁﬂﬂ@go At NYwal YSTiaign sy 'ij'ieétbéf'ﬁf%wl’:{d# fiy to nyostatin
can be aseaassifdForiurthed daslisediNilile Botedbyiol 68y 30128 Tibbo F¥8T (206ORhEIEXetM  or

simlar ip vitro, as as{pN resonance.
An ELI SA- ggm'o r g“/%s' gt'on%lb%éﬂsa]%(ezlgog'g%gunebe uged to determ ne the

neutralising 46éfét‘$feff"ﬁ 53adlﬁonpmerlcasﬂﬂir@eaﬂsmrhgivwgrotﬂ"oﬂe\‘nﬁfewys eansur i ng
nmyost 3§ i NeRYinedicd o bifd &ﬁérb‘rﬂ'teﬁ‘ ﬁ%h@'eh:bby |F1§,¢t%|ﬁto@ﬂ5epltlﬂ@§gahedc§§@u&fbsa)n9bﬂt ein
t he presence theatlg glngg ﬁ rgrg gegt?re det ai | gee Exarrple
2.5). ThemPE?c(g:}ﬁ ol HENPET ¥ ??e RePR EAIP ST SR RUUCAR P78 % i ch i s
avai | abl einflode ttie Tfaps-odyi Bdrifurthendstale aées Bwl tGheh(@30.24D66AR4078 (1RA9)1NM on t he

basi s of potengysigdet A'n@yrln I‘F‘@w@é{ﬁotelﬁst(ﬁﬁhh@eJr‘@Hérvac?frér@AﬁlQﬁn R/ﬁfé‘ms%e
concentratign of %

i ndin rrgtetent |ot|ne\/w rr%tosaln ce, 1050
val ues i n'aM{eoiRipigas Bt "rd(?rﬁ‘? taghmfAt CHng9'A ‘?fﬁ'?farffep B'E‘%FOHE%ICVt‘TSIS?'etB&aan e,
from® 1 nlnte adkyiiVrepest i & GBelidde mMuftcens%nﬁ@\A;f 106 ofhel@es Bndla pAri. Thdy nM
Alternatlvel e r b|n ssay can be dto determ ne
e’ nout r 51 i nBn&cied By Lok bR i AR S iR 1Y RO § g
i nhi bi ti oheligfand 2@yt _ofeabh regheatgor irdsekting b eatiesiegreatds, aghandngemeoract i vat i on.
For exarrpbgRs.nf%Hﬁ Biﬁéih&fn{%%@e”tfah 9€ icl%'a%' H?/gno%agﬁg'tﬁe%umber of modules (a

method of affinity maturation). For further details see J. Mol. Biol. 332, 489-503 (2003), PNAS
40  100(4), 1700-1705 (2003) and J. Mol. Biol. 369, 1015-1028 (2007) and US20040132028A1.
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10can be identified by their ability to inhibit myostatin-induced

| uci ferase activity in Rhabdomyosarcoma cells (A204) transfected with a
const ructweneuadisng2a | uci f erase gene under the control @eCTEPRANANIIIZPecificC
pronoter, also knovvn as the nyostatin responsive reporter gene assay (for
more detai | SeEb ne s a sca&gld w!ﬂch c\:/e{nvb% enellrﬁ%erre |ar'1td|toogl rrg' necgiet erm ned

usi ng a number SF° cf erent assays in PR RPN AR AT Mt e changes
i n any onecngists®f @ badiberetdl the nefuraraw b ecidaesienaa s thed Otdopagtohthedhd nuscl e
function. rngétlnﬁﬁ@lfsmf ﬁquﬂ%yon\QﬁlngWe Il gﬂf@?lﬁreg%% s bE3HERN@S the€ABadRG! € nass),

muscle contractilit for exanple te ic force), grip strength, an

ani mal ''s SHiAS 9(”9'”?‘?59%5959}%‘?{%13'? f‘%’l@P‘i‘" toéﬂ‘?f'@%yﬁ?c‘t"@@%ea@ﬁﬁp%'cﬁ%ed o h isolation
or in anyineesshiFoefuition détailsaes Ceseii Bey. MesitSed |18 543644&A005) UF200B0 302y oSt at i n
anti gen bwwggg) BFt el UsebRu1&@npl e the nuscle mass of 20the fol | owi ng
nmuscl es get erm neg ast rocnem us, quadriceps, triceps, extensor
digitorum| ongﬁ%pt'(jEE‘JEt?meflslaEﬁ C@mbea@ﬁ@'é?qoamt'qnm'ecaﬁathebqoeﬂst of aconstant |t wjl|

be appar epdafibie pb@ﬁ@/pﬁ:&llylth&@dd)xfh (trh@ ahith Ednadinstah®@nétingy véi!éble\beﬂldel S intended
to deflne not o

source in th se_of . cal origin
for the {)%lrnlser ed%t %he aftlve sFe Ear fFrther getalfs see E per tCISp(I:rh Iogq'g r%cﬁ‘gg%%
i dent i@al (&0@5)t he mat erial but which does not originate 25fromt he ref erence
source. Thus " [Redpdiiesart auidg 'ferthﬁ«‘JréﬂQB&Grrrﬁﬁ'ch,bWelné"&Q@ 5u<atn.ﬁaeaee§sar ily
have been ﬁurlfle fro r. ant

't ended PRI HE (oM EB T Lo RER ST O IR GeHeBPREIMAbROKaRAS P! 1 npved
from t he emetoxiprane kiotting. Teing¢roproteimayaves lbapuwidehi gan ha eogimeerdedo inglvdanyyd e, t he

mol ecul e f@%aﬂﬁnooééfdswutﬁ&n Q#é?:)fngf thQH@e?éﬂtfélB BNRE i dteiMEoFfrthdr ¥R & normal 'y
exi st _in nature. For 30exanp he antl gen binding protein can be purified

to at !} eagl9onssms kogtn e, @8%’91?0 0§9%/9%r greater with respect to a culture
medi a cont ai ni Dehet llsiedurajudngaeﬂ ineiudd brogeiarvoiichinave been used as/ scaffdlder i ¢ ant i body"

refers t O¢ e‘éP@ffé?@nt?a’P gglngip%hrg%q%s\’\pclu%ﬁ hﬁr%nrg ﬁ%@%alf’ﬂ] andChHman

nat ur al | y ceurri eav arns) derived
froma doh@quﬂmr{@fﬂlbedyumtﬁ ty@s dovaing fdrmap pmtelaﬁglhhlblm Pﬁé@vmaeﬁaf the const ant

r e?' ons dghd- EMﬁéﬂndc FEert@]na‘F @-@é‘cﬁ;ﬂér@t’bm?&%ﬁérymﬂﬁm ), C-type lectinomBH '('f@t;ﬂén‘é?tmsfint i body"
refer 0 a e of e e n ne of_nore of its CDRs
or Tval { PRI FiAbER” qoear A b saaosB o ong ek L TN

i mmunogl obutibodide2Dlk ddifpd by Stetdn Rubel) pd RroteineSdEaceatp: the?1 (28eb) fEhr(mlgone or nore

human 'W&F)&A&P%‘Hﬁ&%%t inVeRtiAGLIIL bO Berivbd ﬁ%w&t@éggﬁrﬁatl5@?bgﬁes may be
altered to preserve binding affinity (see Queen e Proc. Natl

Aced Sci %W'”%%‘d POH ST (e gy Of&i&f(j%’ﬁt iRyentign grafisd optpdha gy, 9: 421
(1991)). A sui habhtgehtinging fagent @rananhultdicalyeffetize Gagmsemag tantbrise om a

convegt i opal; : - U at abase,
and S\@/\% sslaﬁlrl%_%1 %@%@yéﬁ‘gg‘g’?”%&&ﬁ%m '8%957@ ﬂtl%g%ﬁ%c agtl)f)t?lg ng%ar%] no acid
sequencesadds ip [gagthoMigmatiyeyi the meAtSrﬂnﬁ*r%Meaéhﬁ BideRpt %Qaak'%‘tt étiazleastigy. a

honol ogy biattdagt 10D amieRENSs egigans of the 5 donor anti body (on an amino acid
basis) nmay be sHltable t vide a gh LN con sta 31 @mand/or a

heavy chain vari PR SPeC'f%aI\XD rlgs ) used nsetpfesen B’ Fﬁt'on fohprs A
sui tabl e W@ﬂn@”dwﬂtﬁ%wmmpml téle@ﬂtlggoh@tjlhg]groteprwmdsé(p@y%t@oMgh aat or

vari apj e Brr.ﬁa@wam bln@i@ll & \SthdF e éaeme@e&&eh prté’lnsSTI'ﬁ@ lefh nEWBEdoes hét shoul d

b ted that t ht t d
Lo ori o nattiee i HECEA LR bbEREMolRE MAdlro P RE TIRAN A o oe | bas |
sever al wesjatedofiolgauied (foi gxgmelac@roltimead iDifeedendiation hectpret!). The entigen bagtiagpl| e

EP- A- 02396@Q|r§@gsc§8edohe9§ﬁ1%§%bmJEﬁnJo@l"am wM‘MaslaQqB' )R)ngy 50]‘1:’5]‘06&51 ob® an

anti body which contributes guences of |ts vari abl e
regi ons, Gifereatergindy Barbey ppd @tq?é?'yfelﬁﬁ?ﬁq‘ﬂﬁ%‘fesf?"ﬁbﬁ%ﬁpg 13y anal ogs t her eof
to a 33rst i mMmunoghddydfiinity pegduiieium dissecidimnepndtdng (kef ofrtiee qottigari ldeting he al t er ed

protein-myostatin interaction may be 100 nM or less, 10 nM or less, 2 nM or less or 1 nM or
less. Alternatively the Kp may be between 5 and 10 nM; or between 1 and 2 nM. The Kp may
be between or between 500 pM and 1 nM or between 1 pM and 500 pM or between1 pM and
200 pM or between1 pM and 100 pM. The binding affinity of the antigen binding protein is

40  determined by the association rate constant (k,) and the dissociation rate constant (kq) (Kp =
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15i munogl obul i n codi ng region and resulting expressed altered anti body
with the antigenic specificity and neutralising activity characteristic of
t he donorweanbilbidis2 The term "acceptor antibody" refersPCo/ERR0IA0OI1DDAY

whi ch is heterol ogous to the donor anti body, mhich contributes all (or any
porti on) f t i d_sequences, e din nd/or Ilght chain
P F airevior kePish 5 PURE B el BRLE0SRS SRR S ' i WL aRBR AP b7 egi one. ¢
t he fi r st withimestagh obupladrenisser §Meehip By primemnanaing Fayothg amd pntibhedy mtuae@ré@t or

ant i body. this surface. TMA&&éTﬁ%ethe@ﬂged iVExaHh e Q@%y@@h@é&omaéﬁé er to the
heavy cha n var abl

anant i QoPPBIGE: SieeareR, e bnans SHiyiiad b me BT B eoamae o Y
conpl ehenbpantitgn chptues withniyrgtatie giupled anto rdCMichadis g pemarg smate cavpliagandyen
bi ndi ng pBrQFbgdlﬂaptme%?o tﬁi'e%urrfeh;@ M@ér\/éﬂe'téme%a{u%fmlr%fmg%ﬂhm%gl obulin

heavy and |1 ght chains. There are three heavy chain and three I'ght chain
CDRs (or @WQ %r@'iet?r?éﬁhe 'We’ﬂtf?é tvavq%né) %}gﬁﬁtﬁﬁy HeYy %“%eﬁfﬁn‘ﬂi‘b'l”%bul in. Thus,
"CDRs" aspurp@gs.hebed emboaimesnsthé effigitylcab be eeadveanaccarbiag o Sosn pladst t hree | ght

chain CDR§fﬂmﬁlalssa|§/gleC¥ r}]de)ga;ngllgtwchal n CDRs, or at |east two CDRs.

Thr ou%i\out t ecifrcatro am no g0| d residues |p vari abl e domai n
sequeftes and §Uﬂ“&|”l'aylbéﬁ§j’t% sarff [epopdy1 05 éqgelsee s B8 Rupiiesscthede 88y 88 ng t o
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publ i 8@t i emtigers kiddingTabteid niay neutralise the activity of myostatin by at least 20%, 30% 40%,
50%, 55%, 60%, 65%, 70%, 75%, 80%, 82%, 84%, 86%, 88%, 90%, 92%, 94%, 95%, 96%,
97%, 98%, 99% or 100% relative to myostatin activity in the absence of the antigen binding
protein. In functional assays (such as the neutralisation assays described below), I1Cs, is the
concentration that reduces a biological response by 50% of its maximum.

35 Neutralisation may be determined or measured using one or more assays known to
the skilled person or as described herein. For example, antigen binding protein binding to
myostatin can be assessed in a sandwich ELISA, by BIAcoreTM, FMAT, FORTEbioTM, or
similar in vitro assays such as surface Plasmon resonance.

An ELISA-based receptor binding assay can be used to determine the neutralising

40  activity of the antigen binding protein by measuring myostatin binding to soluble ActRIIb
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receptor immobilised on a plate in the presence of the antigen binding protein (for more detail
see Example 2.5). The receptor neutralisation assay is a sensitive method which is available
for differentiating molecules with IC50s lower than 1nM on the basis of potency. It is,
however, itself sensitive to the precise concentration of binding-competent biotinylated

5 myostatin. Hence, IC50 values in the range of from 0.1 nM to 5 nM may be obtained, for
example, from 0.1 nM to 3 nM, or from 0.1 nM to 2 nM, or from 0.1 nM to 1 nM.

Alternatively, a cell-based receptor binding assay can be used to determine the
neutralising activity of the antigen binding protein by measuring inhibition of receptor binding,
downstream signalling and gene activation. For example, neutralising antigen binding proteins

10 can be identified by their ability to inhibit myostatin-induced luciferase activity in
Rhabdomyosarcoma cells (A204) transfected with a construct encoding a luciferase gene
under the control of a PAI-1 specific promoter, also known as the myostatin responsive
reporter gene assay (for more detail see Example 1.2).

In vivo neutralisation may be determined using a number of different assays in

15 animals which demonstrate changes in any one or a combination of muscle mass, muscle
strength, and muscle function. For example, body weight, muscle mass (such as lean muscle
mass), muscle contractility (for example tetanic force), grip strength, an animal’s ability to
suspend itself, and swim test, can be used in isolation or in any combination to assess the
neutralising activity of the myostatin antigen binding protein. For example the muscle mass of

20 the following muscles may be determined: gastrocnemius, quadriceps, triceps, extensor
digitorum longus (EDL), tibialis anterior (TA) and soleus.

It will be apparent to those skilled in the art that the term “derived” is intended to
define not only the source in the sense of it being the physical origin for the material but also
to define material which is structurally identical to the material but which does not originate

25  from the reference source. Thus “residues found in the donor antibody” need not necessarily
have been purified from the donor antibody.

By isolated it is intended that the molecule, such as an antigen binding protein, is
removed from the environment in which it may be found in nature. For example, the molecule
may be purified away from substances with which it would normally exist in nature. For

30 example, the antigen binding protein can be purified to at least 95%, 96%, 97%, 98% or 99%,
or greater with respect to a culture media containing the antigen binding protein.

A “chimeric antibody” refers to a type of engineered antibody which contains a
naturally-occurring variable region (light chain and heavy chains) derived from a donor
antibody in association with light and heavy chain constant regions derived from an acceptor

35  antibody.

A “humanised antibody” refers to a type of engineered antibody having one or more
of its CDRs derived from a non-human donor immunoglobulin, the remaining immunoglobulin-
derived parts of the molecule being derived from one or more human immunoglobulin(s). In
addition, framework support residues may be altered to preserve binding affinity (see, e.g.,

40 Queen et al. Proc. Natl Acad Sci USA, 86:10029-10032 (1989), Hodgson et al.
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sequences of its variable regions, one or more CDRs, or other functlonal fragments or
analogs thereof to a first immunoglobulin partner. The donor therefore provides the altered

15 immunoglobulin coding region and resulting expressed altered antibody with the antigenic
specificity and neutralising activity characteristic of the donor antibody.

The term “acceptor antibody” refers to an antibody which is heterologous to the donor
antibody, which contributes all (or any portion) of the amino acid sequences encoding its
heavy and/or light chain framework regions and/or its heavy and/or light chain constant

20 regions to the first immunoglobulin partner. A human antibody may be the acceptor antibody.

The terms “Vy” and “V|” are used herein to refer to the heavy chain variable region
and light chain variable region respectively of an antigen binding protein.

“CDRs” are defined as the complementarity determining region amino acid
sequences of an antigen binding protein. These are the hypervariable regions of

25 immunoglobulin heavy and light chains. There are three heavy chain and three light chain
CDRs (or CDR regions) in the variable portion of an immunoglobulin. Thus, "CDRs" as used
herein refers to all three heavy chain CDRs, all three light chain CDRs, all heavy and light
chain CDRs, or at least two CDRs.

Throughout this specification, amino acid residues in variable domain sequences and

30  full length antibody sequences are numbered according to the Kabat numbering convention,
unless otherwise specified. Similarly, the terms “CDR”, “CDRL1”, “CDRL2”, “CDRL3”,
“CDRH1”, “CDRH2”, “CDRH3” used in the Examples follow the Kabat numbering convention.
For further information, see Kabat et al., Sequences of Proteins of Immunological Interest, 4th
Ed., U.S. Department of Health and Human Services, National Institutes of Health (1987). For

35 example, Figures 20 and 21 show the Kabat numbering for the Variable heavy and light
chains respectively, for the sequences HO (SEQ ID NO:12) and LO (SEQ ID NO:15).

It will be apparent to those skilled in the art that there are alternative numbering
conventions for amino acid residues in variable domain sequences and full length antibody
sequences. There are also alternative numbering conventions for CDR sequences, for

40 example those set out in Chothia et al. (1989) Nature 342: 877-883. The structure and protein
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gap length penalty of 12 and a gap penalty of 4. In addition, the percent identity between two

amino acid sequences can be determined using the Needleman and Wunsch (J. Mol. Biol.
15 48:444-453 (1970)) algorithm which has been incorporated into the GAP program in the GCG
software package, using either a Blossum 62 matrix or a PAM250 matrix, and a gap weight of
16, 14, 12, 10, 8, 6, or 4 and a length weight of 1, 2, 3, 4, 5, or 6.
In one method, a polynucleotide sequence may be identical to a reference
polynucleotide sequence as described herein (see for example SEQ ID NO: 41-55), that is be
20 100% identical, or it may include up to a certain integer number of nucleotide alterations as
compared to the reference sequence, such as at least 50, 60, 70, 75, 80, 85, 90, 95, 98, or
99% identical. Such alterations are selected from at least one nucleotide deletion,
substitution, including transition and transversion, or insertion, and wherein said alterations
may occur at the 5' or 3' terminal positions of the reference nucleotide sequence or anywhere
25 between those terminal positions, interspersed either individually among the nucleotides in
the reference sequence or in one or more contiguous groups within the reference sequence.
The number of nucleotide alterations is determined by multiplying the total number of
nucleotides in the reference polynucleotide sequence as described herein (see for example
SEQ ID NO: 41-55), by the numerical percent of the respective percent identity (divided by
30 100) and subtracting that product from said total number of nucleotides in the reference
polynucleotide sequence as described herein (see for example SEQ ID NO: 41-55), or
N < X, - (X, @ y), wherein n,, is the number of nucleotide alterations, x, is the total number of
nucleotides in the reference polynucleotide sequence as described herein (see for example
SEQ ID NO: 41-55), and y is 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.75 for 75%, 0.80 for
35  80%, 0.85 for 85%, 0.90 for 90%, 0.95 for 95%, 0.98 for 98%, 0.99 for 99% or 1.00 for 100%,
e is the symbol for the multiplication operator, and wherein any non-integer product of x, and
y is rounded down to the nearest integer prior to subtracting it from x,.
Similarly, a polypeptide sequence may be identical to a polypeptide reference
sequence as described herein (see for example SEQ ID NO: 7-40, 98 or 99) that is be 100%

40 identical, or it may include up to a certain integer number of amino acid alterations as
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anti gen binadidug cOXsRtifd &F of dbdt 3RS arﬁﬂgg&dj §é}§t|oﬁ saBétitiiBn ru%ﬁldﬁﬁ%o@er\gﬁ\}eat
position 28/ and at |eas one, or i nation, or al Si ne

f: a

resi due af"dBEON5HEHS Bhot 'O”a?ﬁ'”ﬁ(? ?{‘ ﬁ% VRstsiyerid a'fef%%%ft%%cgmt a
Val i nedS r esmidoeor aarbétgBeriminpbgasttioomnof Tk, referedicapdlypsptive se@enchie aaywHéadbat p05| tion
73. The a%t%%ﬂh@e@é’rhﬂﬂl pstﬂBrPrs' Mte%\érs@tlj §|91epﬁ&l'it/|5@alllﬂl §rﬂor§@/t9§5rﬁﬁ1l) Qc@sclh' vity.

For exanple, the present invention provides a humani sed antigen binding
protein h@&v‘iferéPFéi%‘?q'éeé‘&%%rriEE”W|”&°ﬁe FRntigrouS SVOH@/SO‘%'Ehé{‘ttI‘?\reéFﬁ%PCE6?Pﬁrei‘%ees CDRH3
of SEQ | DTINGun8@t ofamirbCidwsteiatdns fafa gfmhek, iGORK3s detbratireid by triugiplging thgen bi ndi ng
protein f [ bat position
28, an Is%ﬁ%ﬂﬁ%ﬁ%&ﬁ%@ds 4 thﬁgglépep @Qsetﬁuec?ﬁlé @édgﬁa,Aﬂ gﬁd éaptlr%m due at Kabat
posi ti®n @?efe@ﬂde%ieﬂwl%écﬂbé%h?j%(sﬁ? fR&KARPIHBER IR DR: 690, 98 or 99) by thep) g

Serine resmrﬁ@tea@rercl&atwthera&'f»bcttweﬂerae%u |dantMaddleai€d bES0) bR tBén Kdbadtingerat tion 71,
and a Lysin r%l)oee}tof 0si ti.on ne resi due at Kabat

f guctf3 sal to?al nLPj( myiNo acids |n th Isé)%n}ld ke e?en Sequénc
pOSI tion Eg rp eucl ne resi due a ng)y I on &% qa /&| ani ne residue
at Kabat Qﬁﬁllhqdélﬁreﬁmse%f%@@mphéiﬁ@e@lNQJ(Z 4Qtor Rahed. 9@9’599()|an 69, a Valine

resi due ap Kabat «PPhikAM, Elne rﬂ!ﬂ%e@of'a)fﬁiorb%udraﬁéﬂaﬁdh@ Bls thaRal npesh bi on 73; or
(d) an_isolelcine residue at Kabat position 20, a Serine resi due at Kabat

posi t fon 28ino 3¢idy 8 Yledgierenes plwedlids sgqueReAAR eI RRY PYRIN 435 TY eK9rBRifie resi due

at Kabat pBQilD NONn7-66,98an9R amiiynig 0Z0rferHoek, .6ator Bads a0.7 plosTd%, rv564at,75%, Leuci ne
resi due a 0 | } res it 71, and a
Lysi ne resi béﬁoggg{" & Ibf{)Il wﬁo?%ﬁ%ﬁ@??'%ﬁﬁ%%@Lc?%?t%éﬁ% |J?1r31rbr99 protein
heavy chafon1e¥gudntbe syeiwtior hequlibisationrargrafairand shergibrapy neeinERRIEOIE! SEQ | D

NG 2; Orofa( YA ¥ BRdun@éd §odindo ﬁ%@%@restﬂi&;ehlslﬂmﬁu SBHachhd it B8R xPi nding protein

heavy uence Cri b bov er co rise H1 25(SEQ I D
G or Tl Gkt oy e BEpiy ¥ foe ibenclt qr 5 GE0RE. T FVERETEHE pr ovi'des a
humanl sedthane‘pi geshwithi avaliithayt pmxotleirtrtvnis pigfetetiodsai N sequence whi ch specifically

bi nds to myost 201 QL t f f g CDR
sequences; (a) @%%rr%“ﬁe&u@@iépbl%ﬁe%n@@%?d g\r{&gn%ﬁ %Fﬁ?@t&fé rg(g%.t%le c%lnﬁé%ggo (b)

CDRL2 of @@@rmr%\@"”%ac'%ﬁes' Usa PeRiifie BRY 83 MANTTSICS PAMRFCc) CDRL3 of SEQ I D

NO 109, or a usrielimécoghisesian the GBRiaBreriatnesnendacideabstinitiogedre bigadiedgs pr ot ei n

furthes cpmpri, ?r?s% vgtiy Y [0 Weids GRd og\H@ed%o @%E&f ba@Qd%r’i fncf Jy.deadﬂgmat | east
hreoni ue

one, or both ne resi position , a d utam ne
resi due a?rok%b%stanﬁégti’sf'iub?ﬂswh'”:951“6? thé‘x'ﬁ"f"r?}P'@ all waﬁa@@@fﬂ" I fheedingn provi des

a humani sefnigr ihg @Atigeh BRLIAG pftedi £ Feghidgfbs Ednaériatve guBamn¥ivee Taspeci fical |y
binds to Yfefels atin and conprises CDRL3 of SEQ ID

Table 2

Side chain Members
Hydrophobic met, ala, val, leu, ile
Neutral hydrophilic cys, ser, thr

Acidic asp, glu

Basic asn, gin, his, lys, arg
Residues that influence chain orientation gly, pro

Aromatic trp, tyr, phe

30
The present invention provides a humanised antigen binding protein which specifically binds
to Myostatin. The present invention also provides a humanised antigen binding protein

specifically binds to Myostatin and which has has a pK of at least 100 hours.
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NO 109; or a variant of said CDRL3, wherein the antigen binding protein
further conprises: (a) a Gutam ne residue at Kabat position 69,
and a Tyrweizoa/isesedue at Kabat position 71; 40(b) a Thireomre@inesirsiue at
Kabat position 46, and a Tyrosine residue at Kabat position 71; or (c) a
Thr eonl ne rESI ﬁjHe al ﬁ'venho proche amugkghlﬁe: r}tlgenabln ng rcﬁ iﬂeaﬁ)‘aﬁ%Kab at

p05|t|on 69, andame$mr05|ne reS| 0S| I e unan|sed
anti gen bpemdpmeg vmmtbmﬂtq myglatatin arad wmm@%%%@ﬂ%@ SWovevarayt 5f urt her

conpri se CBRHZ tHafeoBiS? ekdth M hnyone @F sBQ YRiRb&N, sfbo, 93! & gme?eln fhee humani sed

antigen bi ndin rotein _|ight chain uence descri be ove further
compri se e Ipdee PRI Pnsomiiscs & S R ki aSAbH! ROERgNZD. and al easipp
preseni i onveenta aombpraben, desl ofi aysiaa residde atri<abgtenosilion@s, argAlpnloe eisidua\iti ch
speci fi calchpne E bR 6?%\?9(.9@%%&@38@8&%‘0%&971 FYRysie ?lé%%\ﬁé!aﬁ%bﬂ sequence

conpri sing ; or a variant of sald CDRH3; wherein the
antigen bP‘Pf’dﬂoﬂé3 pTrhStaE‘i'Eﬁ”Plﬁ‘fj'f‘%éﬁ"teé’b'ﬁi‘%?'%oé%e“ﬁa'@%FW?FéatWé’g'i'VdMe at Kabat
p05| tion 28; aRde eabmpleadsd presedt indintien rovidisaaiumaniseddntigér biafirg ;ﬂotb.uy5| ne

resi due aheggzgﬁatm &%ﬁ%ﬁc%%mﬁgmd% nﬁjfgtgf rr'%d c&ﬁbﬁs’.‘é@ C%hHg%Pélt:'Q I&?ﬁ{%t %00 By 67, a

Val i ne resi ositron st ne residue at at position
73; aHl 18spianteiapid OGNS, ‘M'Fef%@)thﬁ aBWQe”QDFQPQP@Fe"S‘E@eF EPNRISe®, or a variant of
sai d CDRH2; angh) &9RtiHe reSiQ 4t laa&i(Dposh)onQB ah wcaéucaatreswhesa{ad)acmnaﬁ 4@nd (b) a

l'i ght chaln uence ¢C S| or th f. th .l owi ng CDR
sequences? @%ﬂﬁ eBF gTP ‘ﬁﬁn% %ﬁrdaal‘e\?g'P?éeﬁ{du ?‘%%atd"’éﬁ?& * CDRL2 of SEQ
ID NO 5, or a(h)alslearmrewues%mbmt@ﬂ 28ralVAIDRIBida¢ aSEORY AOSIND 711891 a or  a
vari ant of_ysﬁ@rgls({g@@t_@abaizpymi@ﬁ gsn the antigen bindi ng prot ein further

conpri ses Tyr sine res Kabat _position 71 | east

both bF " a i WSRSAE B AL i RERD 2B %t i sl oot GElin ik 1 eal due
at Kabat pos8itineresi@de atRabatiposition &eal Leuttnegesidubiahidatiagpgsition 89.ra \Géscr i bed above

may fU”h%sudﬁ@é‘iﬂ(ab%okuﬁor?ﬁlagﬂiéL;Qmefré%uohb%t @B@‘&sﬁu@ﬂﬂ?%?e one or nore CDRs,
or all CDRs, in_any conbination, selected from CDRHI (SEQ ID NO 1) CDRH2

(SEQ 1 D NO._ 2) () apipleugnsszes dus 2\ <pbal posienp:z %%E@rqsﬁum Ragst positen R 5 (SEQ
I D NO 6 o Isdie@jirie regidua a¥ Babad pdsitioh @8 e0fysiné exsidex atrfabet aloroft: a0 AlaiDRH2

varl add S tlgen
byl By prEEel B AOR ey Rty 5ol (SRR forbibo A PRY SRR ' 80) ana
CDRH1 ( SEERabregition 1§, 3”613 Lyging rgpitiee Ettllfé?%@f’s"(q“c?ﬁ exanpl e any one of CDRH3
variants 3, 8278hunBhisedatiger! birdikyisraminheshyanhih geduehiaidsitBedaisive inay may

fﬁg?relofe( Orer co&%gddakuof SEB)I??{@D&‘% a vanén?ﬁ%md@%%%mm Vaélzagtgs 91,
92; or angntigarbindindImPiR hearyi AN SeBETH BBspbsd algge gy furthg)conprize Glefdhi sed

anti geq bsrm:umucpn @é%nﬂi&)bf%ﬁ@lbkﬂ@ 35CDRHL (SEQ ID NO 1) and CDRH2 (SEQ
ID NO 2), and or varlant;ts t her eof. (tfor exanpl e any

one of CDRH3 v5'P‘? %{Fﬁeé‘ '§; “‘PWN@%‘%S 33?,““@5'3%’93““%%‘ Ingng PRI YN BN of CDRH2
vari ants SEQendd WhOb sp&Ficaly,bintis @) myostatin and compiises dnertenios ddeesnitiegen bi ndi ng

protei n My GBHRS&uERRl (SEQ ID NO 4) and CDRL2 (SEQ ID NGO 5), or
vari ants thereof. The humani sed antigen bi nd&ag Erot ein may 40conprise

CDRL2 (SEQ | D fCDB}T aitF OB 4 epyaigntgesaics 09), or variants thereof.

30 (b) CDRL2 of SEQ ID NO: 5, or a variant of said CDRL2; and
(c) CDRL3 of SEQ ID NO: 109, or a variant of said CDRLS;

wherein the antigen binding protein further comprises a Tyrosine residue at Kabat position 71;

and at least one, or both of: a Threonine residue at Kabat position 46, and a Glutamine
residue at Kabat position 69.
35 For example, the present invention provides a humanised antigen binding protein
light chain sequence which specifically binds to myostatin and comprises CDRL3 of SEQ ID
NO: 109; or a variant of said CDRL3, wherein the antigen binding protein further comprises:
(a) a Glutamine residue at Kabat position 69, and a Tyrosine residue at Kabat
position 71;

40 (b) a Threonine residue at Kabat position 46, and a Tyrosine residue at Kabat
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The humani sed anti gen binding protein may conprise CDRL1 (SEQ I D NO 4),
CDRL2 (SEQ ID NO 5) and CDRL3 (SEQ ID NO 6 or 109), or variants thereof.
The hunmarweediianstidgen bi ndi ng protein may conpri se CDRHBCTSEQUDING 90)
and CDRL3 (SEQ ID NO 6 or 109), or variants thereof (for exanple any one
of CDRH3 vartl a 1'|s 5SEQ I D NGs: 3, 82-89, 91, 92). The humani sed anti gen

bi ndi ng pFoOt&l'h My conprise CDRH3 (SEQ ID NO. 90), CDRH2 (SEQ ID NO 2)
and CDRLS(CQ SEQepmneN@sid@ 3 Kaha@ Ppsitianrdbyabiutantinge resieyecah Kalf4t pesitiop &fnd aany one
of CDRH3 vg[,g,,aé}g§d@Eéngggt ionds1 82-89, 92, 92,; or any one of CDRH2

variants . 93- 0 The humapi sed anti gen bindin rotein may
romprl Se CDRHE TR B gD g P G DS TS e e S SR | b ToNO)

5) and5 CDRIiBer(cSRQiseDORD2 06SHR |E19)5 opA vzvraant cisbig CORER €k h(mamisegix anpl e any
one of %N@H@ﬁéterﬁlﬁgﬂ cPa N@quer?be o%gcr%gd ab%:\'re m%gfurtﬂérc@m}ﬁrlﬁrlﬁ)ﬁm CDRH2

variants SE humani sed anti gen bi ndi ng
prot ein B4 &r eyarRn! of PB-No 1), CDRH2 (SEQ ID NO 2 or 95),
CDRH3 (SEQ | D R proént .n@aﬁzmpr()ﬁﬁgaHanimsedaa)migmﬁmqgwtsmhhﬁ) NO 5) and

CDRL3 (SEQ)eCQCEngQS Begé%%g”cgé%h?@(anpl the hurrani sed anti gen) bi ndi ng

protein may co % SEQ ID NGO 95 CDRH3
(SEQ 1b NO 9o§a)a@mz£hfqlsmumerq@npmﬁng 320f(3§ INS: N&; o3 vagiang otDRL3 ( SEQ
D NO 10&d CBR@R/h\éEHH t&élbntlgﬁlﬁ:blHdiﬁ’dﬁpr@l@mﬁﬁﬂH@QccﬁﬁﬂnQeﬁﬁS&lﬁB@é%ldﬁ'@dl Rdb@d by at

| east OnePa 8aa%d g%lezt\ Qone oracomso nagonrr%péllfofcalf I |0Qre%%ue at a%atboos&; Gr?Sr a
partl al a era r'on o am no aCI Sequence or exanp re than

10 ami no athldrine regidieht Kﬁb@hpbsltmtﬁ?oﬂnglemsu@etahléab@amsalnm 7t.@nd eﬂ-mm t he
bi ol ogi ca}esgb@gtq,\catogtrdog{,ém ofq t he unnodi fi ed sequence. For exanple, the

ot er i et et G SRR S e b Br kAT
substi t ut (SER IPIN@ ¢ ot avasiemef sdid QARG aadi ds, or by addition or 25insertion

of one tOﬁﬁQY@&@hau@é@qﬂ&qc@%bﬂﬁnsm‘aronww@ o?%@e'd?%'f&i&wh@%b%ﬁeq&én@és eX&”D' e by
no nore than am no aci ds) h fy 2, 4, 5 or

6 ani no atPB-5efbHR3 PNP-dne' 2 wiartof %ﬁ‘%CB?LH&P&?Br%EQ t%%rﬁﬂ%%'?w:ﬂ ion, in
t he am nosatCORSE@b¢ODRL3 diBEQODRI:E0Y,ant varyt afeailDRLE, 2 or 3 ami no acid
subst g ut |,pls, tﬂf%ﬁ% Ig%Foth‘? uﬁﬁér%gﬁlpngega%@%sﬁg@fd[}é”%tl@gﬁt SdoE'iténhﬂ am no

aci d sequence. tution,
inserti onaf&at%él"é?”etqf(?ﬁthloﬁ atTFl‘éeoa'ﬁ? FR§Idde pidkabaineeientto. Trba SlyBstNG uti ons in
am no aci ebskies htda®st pFBiyond®. conservati ve substitutions, for exanpl e,
substituti ng one hydrophobic am no acid for an al ternative hydr ophobi c

am no acid. For exanple |leucine nmay be substituted with valine, or

i sol euci ne. ThéhedpReanised antigen bigding{rrotgindlesqpibedaidve may furthertccamaliseyn exhi bit one
of a $3 ni b@itRHPBE CORHZ BedRhEL, BRGSO BDRE REI ODSs, mTe!ihﬁ; cBabihatler] ar canoni cal

She L oop_ BlERRITET &@Bﬁ%%@@dﬁé Dol BRI 5 SBM DS K S SRR and By,

t he CDRs &PRBL2 (8&C IDaYE\ehrakd COGLOBEQ IDtNQdtanr89)] or adetiant thersoh@er ersneies or

SDRs) . Naéﬁ;ﬂdhe%ﬂéDﬁﬂ@l’/éﬁaﬁt@ SE&IBRosI 967 1%0| 263: 800- 815) have generated an
automatic nethod to define the "key resi due canonj cal tenplates., C uster

analysis is usBd ?‘@“H%ft?%'é"ﬁ%éeqlefﬁﬁﬁ%ﬁp?f%ﬂ Pretelydegribehabora gy MREERs, and
canondCal COBAR(SHEED 40 0) AeCDRIENISEQ IDANMDY ), anadrigsts n@rdoﬂmre@lamgdarwphobi Cs,

hydr ogen- 9%'6&)@(#3%#91‘&?82%5%1‘3 Sﬁ{e‘ﬁ%a%éﬁ%np&& b‘?ﬂ?ﬁgg}}@éh The CDRs of

ant i body sequences can be aSS|g canoni ca aring the
sequencescPriepeDREY (PR TR 02 ERRY2 GRE 19T i2hgr é?é'é!*fs{h@f?ﬁf @re using
identity @Xanﬁidﬂnlyahé bf}CEFFEH:i’\jaﬁQﬁs SEEXBNDE €35 8289 @E&zcanmloﬁabﬁwwmﬂ.*r e the

am no aci d bhef s th I no _acid sequence of
SEQ 1 b NorereoF ol NosBPR, I HE b QEarRd AR s TR Bef B BRa b
numbesd i sCPRE 3310 Pﬂ@lt%é”@ﬁDﬁUZ &HQID N@rcﬂ 136 CORH3CBIFgHID u@nsammm s: Y32I,

Y32H, Y32bariaid ZhkreoY &N:xar?@@ghy (%%%ECDP@?D&ME@%EQ IBI&A: 3"_8%33@( 9F§§@r F33T,
F33L, F33¥ﬁy ol\r@%l‘ CD 2vénants%% B%E)Es gé_lg";) 110). H35Q H355, H35Y, 10H35T

The humanised antigen binding protein may comprise CDRL1 (SEQ ID NO: 4) and
CDRL2 (SEQ ID NO: 5), or variants thereof. The humanised antigen binding protein may
40  comprise CDRL2 (SEQ ID NO: 5) and CDRL3 (SEQ ID NO: 6 or 109), or variants thereof.
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CDRH2 canonical s: N5OR, N5OE, NSOWN N50Y, N50G N50Q N50V, N50OL, N50K,
N50A, |151L, 151V, 151T, 151S, 151N, Y52D, Y52L, Y52N, Y525, Y53A, Y53G Y535,
Y53K, Y53W0 2¥B3iN143b545, N54T, N54K, N54D, N54G V56Y, VBEREPUEGESI1YSH6D,
V56G, V565, V56A, N58K, N58T, N585, N58D, N58R, N58G N58F, N58Y; 15CDRH3

canoni oo 51, VigaY.e AR 02l Y025, AT2R, AERE WD ogananea

N3CH, NSOG NNZDFNd 6BRAS (SE3UIP NEI 1K 10537 GriaviBArereof32N, Y32A, Y32H, Y325,
Y32R, L33M L33} hdaddiked !}lﬁ?gn biRdt rote ﬁ% cél%ﬂ%m SE@WNO’S%E\M CDRL2

canoni cal G on| cal s: L89 L89G L89F,
coon ChotPREBERe B3k a0y, or ST ERS et (oL PR Say one W GPEP TR PosK,
D92Y, DQZWQ-BﬂDﬁ 38289, IDIZR, TheRRQanigadiidtigeDImAljng EBBNh mEPSBpre®3H, E93T,

E935, E93RprR g:{'ko 5914@ 905%\%2’?@6& ID ﬁ%“%anﬁ%msi%’d“m E@"d\br 16&)45 F94W

F94P, F945, L9 be ti pl e
vari ant cmaetam‘}m%ﬁ?f o5REPle ?WeﬁépD&bﬁvarﬁ‘éﬁs SNy 3 |q298|£h 92232 cMai n

vari abl e agginenf CPRH2 heavty SEQ IDINgIst 9%6Ri1M0). Biechupahiseddritigerbidiinydi ng pr ot ei n,

and there f @Fg he

humani Sed[)rg%ﬁ @Coﬁﬁgﬂ% é\ﬁéHé)@tEg“Rw%yhéBth nt| on’l\% ir? ovi @JSEQ ”{) t he
canoni@al N@t?l?@tjGPBL%fSEt%@quéo%?fﬂﬁ&@rﬁfetﬂefeo‘c(fm examp@%‘?épn%&farrpl es of CDR
vari ants tDrRHB Ut SETIIDINGS: Kadzado, o1 esr aigoreGi EDRH2 WhARhE SETEIDANMdI0 acid
bef ore thg3 ?2% nunber is the ori gi nal am no acid sequence of SEQ I D NG
3014 or he am no acid sequence at the end of the Kabat nunber is

t he substi t ut edhalitinredisad drdipen bipging @BBIND MagEsInPrisEBERHIGEER,ID @5,  H3: YI6L,

con GQ9§DR@Q%H&I@ NEI008sF coRiANEn b NI T80 No FOBRS, F100G Y,
of thEin B R B R b oo Tl Dol e b e eh Dy oL el

90. The hbinding gre@inandyiogenridsi GRRH1IGSEAID &ion 1)TEPRHA(SER D WOMeH)iGRRHEDRH2 of any

one of SE C%\]Eﬂ rt| r NO 95.
The hurran@séedc?Dgﬁlggen bi %SlEr%'bprﬁ)%ﬁm%ﬁngésgégNggﬁp%ﬁs@ﬁwg%go@}N%EQ | D NO

40109. Th&%Hunani sed ant i gen binding protein may further conprise any one
or a conbi nat i arcDRovariantlincifie<CRIMind &3 elgeA®motified GDRRIchs{BEG@MIND abid;, 4) , and

CDRLZ SE@nérQns d n%)jlﬂca-mr?cﬂ%gacrﬂ!arﬁﬁg O?Qtp%,rgﬁghab&qlo?gl Fn%eic'a g@l){angé S0

neutra | Se nyOStatln acti vi 1y mani Se antl
protei n cOPFPRPIAGY PhBoEHRS TRayning agiishyhigh petidsaEign ﬂ’%mlt%ﬁhﬁmfﬁgt tp é?tfr‘i?/ost atin,
as denonstheaioRdichychiebBristied of\d Uniddifi€d §glishce For wkdnipla) the vE@ndlisaf t he

spot ency Pe%%na% va@ggwhn%}/tf\#qun?/osﬁp]t %éaanlla eﬁtlcgnd&?ﬁg?lf&'ammo S Q ID NQ 7 or

25, light C 0sfatin, as
denonst r asesgetpg NERCHO by Aelptiarer sebstithii oéeme tbyiewﬁl EmlnSACIdfs s?apy addltlon or As

di scussedinghi@meos oh® slaaerralamﬂo%dgaﬁgm Q&hb|r$ét|6h1ﬁ1ta#é6ﬁ(f& lei’@a‘-iﬁplé)ESy R R i S

deflnedb t he CDR 0 in et erm ned
o 1 oot qulier T b o e P RmRe T Todh i SR A e oy
regi ons. 3additons or deibtionsi orany conbirati@DRsthé arsmeacm redBE@el DheNCPR &arantrﬁaﬁQ I D NO

82- 97, SE@)nltel% N@ol@%n%%cﬂijsgbs@lﬁjtlgr%sfﬁgér%g o@@é?é{%ns q%y%@rﬂ&ﬂétﬁﬁl in fh'éamawor k

resi dues of an antigen binding protein of the invention may I nclude (using
Kabat nunB8iPAgS Se%é%ﬁ?ﬂ%%ﬁ’%va“@”t mayfonign Ha"ﬂi?)%‘?‘ch Pipstiutiop, iggertign 8¢ posi ti on
4; L,30, béletionYh tad apids iatid eequelse. The substitutions in amino acid residues may be

conservative substitutions, for example, substituting one hydrophobic amino acid for an
alternative hydrophobic amino acid. For example leucine may be substituted with valine, or
isoleucine.
The CDRs L1, L2, L3, H1 and H2 tend to structurally exhibit one of a finite number of
35 main chain conformations. The particular canonical structure class of a CDR is defined by
both the length of the CDR and by the loop packing, determined by residues located at key
positions in both the CDRs and the framework regions (structurally determining residues or
SDRs). Martin and Thornton (1996; J Mol Biol 263:800-815) have generated an automatic
method to define the “key residue” canonical templates. Cluster analysis is used to define the

40  canonical classes for sets of CDRs, and canonical templates are then identified by analysing
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15 at position 22; T, A V, Gor S at position 24; G at position 26; |, F,
L or S at position 29; Wat position 36; Wor Y at position 47; I, M V or
L at posiwoemB1432, L, F, Mor V at position 69; A L, PUI/Er2an/0f1as
position 78; L or Mat position 80; Y or F at position 90; C at position
chai e 1 MR oF B s o8 RRi s Bhe ere Bppe gpproties, T %5y
position @DRSO%ﬁnthpj@swen@ﬁ caBbe Pysaneploshndnisal GBsesyhy domparing thet posi ti on 36;
S, L, R OteqUemtles RARE kdyQBsidiRitentplats arfa @bri§ e@th RRBlatel BRgARNtity oimifari§t

p05|t| on 71; C at position 88; and/or F at position g Any one,
any conbi RAUFSh, or all of the framework positions described above may be
presenif in theEkuummm@aRazanong:als \pheneliha gminoatidibafoas the Kabat nunetrer isdime  Ther e
may be Mubidifl SmiHa5dEBkuLIRTEPYEE o BN GAlan PR iR RiREuhE T |1 ght

chain vari I on, r heavy or 25 hal n, d per antigen binding
protein, a%offh%éﬁagﬁﬁwbamth@émﬂw&dﬁww lf)‘é'“‘ﬁ)eresent in the humani sed

ant i gen bCDEHM@arhiablei Y320 1r32Hner3RRAWSAT i \B2N, Y20y ivezE] YBR@tF3sha-3canoni cal
structureg t f he heavy
chai nvar ol & e P e e 2 ey wasr, g sl AR Beeh P o0l Yy
at pok@tlﬁﬁm’zo C at position 22, A at position 24, G at position 26, F at

position 3@RQQcaﬁAh%§Is NBDR! NSUE, Riow Wstly, RE®S, IN50Q, r4570v Nb@t NpeisiNsDan 48, M at

position i/ t i 0, C at
position ggr_ Iand 5&90@@ cl)%l Y§2D &QL &«ggﬁe@g%& ¥?1 PP%%%?ESJ.}’R?VW abl e

f r amewor k Yp&Y %Mﬁ@éﬁ“&%%@ﬁﬂ@o\(ﬁz, V@RaV 5o §06D.0(968, VMSavVsqfesi tion 4, C
at positi gggKZ:&m-W,\g,thp@th NESR, 3B8G FndF pm;ti on 36, S at position 46, Y at

Poren] SadCHBHY enBoR VaFT e ol B, VEBROTI BB, he ool ma o 20"
'D NO. 1+ GPREEQNHEOD28R, TEESaRRBEL OB 2NcNa1T, DEAL AOVAIONt KA NGSacept or

ant i body Né@ﬂ?«\é@m méaévmw §§%a %@1?%%%%31689%@*{39{ §8bRNa2fD¥4Rr greater,
90% or greate 5% or gr eat e % or r eat er 9% or gr eater or 100%

i dentity 1"t I"r% “f'r'-éﬁ’é\)ﬁ 'k'-?%g?%s?‘&p R ’rﬁﬁﬁns%f%éﬁ‘f or variabl e domain
sequence CDRBE€Qnbikcd¥OA51D.A5TBeATIMMRNI sed | ight chain 40vari abl e domai n may

conprjse EB%L%n.kéléﬁ.@% L%?sc"*:c@gé%85@@&0@&9@4‘%9%%%5)@9@1@8 descri bed

above w t Eg anewor avin reat'er, 80% or
great er, B88Y3 SP1igrBAT 391Y0RVoPIG) EARErD9286603). DFFa i %2R, D@%%D@?ng eat er,
99% or gr pet/cIE9SN, ELBBYEIFS DT, 983 HoBR, HIZANEAD! KoaYegoameod\Q Fohe human

accept or i i I i th SEQ 1D NO 10
and SEQ 1 BTN rORERIRL FRATRE. vale oyl Teoh ot doP denot ed. by X The
10 X residues Thersmpay pomntiple Y@riaaiePSEopicel Nositions perf¢leR. pephegeerdbefer for t he

| ocat ppn Qfalr{\ﬂﬂam ioRNr R&lvy 8r | Hl'hean@fpeF Mgéwmg ﬁételﬂrﬂnﬂ%e@ﬁbr@
sequences 1 n

e nve s a humani sed
SR bR A e LR AR b s A eyt T ey
chai n var thamventroegurvamﬁegehaétl'te@dndnroamtractyre@néle@D%E@alnllrmd) 10112, 113, 114,

115, 119, 120 @Fheﬂ%@amp@?%f@lﬂib&%ﬂtsbdcﬂﬂbYl&m@rtr%tr@albﬁt rﬂ]ﬂ%e ﬁéé@mﬁ%er‘ i ght
chain variable region selected fromany oné of SEQ I 117 or 118.

Any of t hE'eREYRPC r‘P&fOFFW%K?%P‘é‘“?%@t%@'gr‘%ﬂﬂ'ﬁ@%%fﬁqH%ﬂfe\RI %*FIQEW of the

i ght 3@ haithonzdrana beeaniegictnequehheataind ergias theiKatiatmgmperds tie sulrstiyited| S0
neutralis mﬁ ?atl n. The huneni sed antigen binding protein may conprise
any one of the f'oll ow heavy 15chain and |ight chain variable region
conbi nat i BASS5A3EASL §E§|Ci§5 pO%12 and SEQ ID NO 116), H3L5 (SEQ I D NO
(112 and SHES ydbL N§9oD1EF9s, GHBLA K 5E(§D)B|_E) N@DB_%J;L\RM@OBJFSE@OGD«,NGX)%G_JS?;), HALA
SEQ I D D NO 116 HALS (SEQ ID NO 113 and SEQ I D NO
117), Ngo(oé% \?@gﬁgmf% and SEQ ID NO 118), H5L4 (SEQ ID NO 114 and
SEQ |3 NOL3:£P4$, H5L5 (SEQ ID NO 114 and SEQ ID NO 117), H5L6 (SEQ ID NO
114 and Zgorgﬁgnﬂ)@alN%aﬁl@e%)a’n lthdhgBrtdit b |n\Je1qﬁorﬂMQCtﬁﬁQsltcmeQtatlﬂrl6) H6|—5

L3oy. | oy Sy PO CRE o Néé%ﬁf T ResenpRasmiogr Do PG e o no

SEQ | D NOromutizg CORIAR 6f {r8E@e pTHEID NQ.2, ahar. BEearlidDlaNGre GDRNZ MEBLASEGEQ | D NO
120 and SEJbDRsNEhe mmem’\%r(Md rpotHQma aIs@)%Qméf%gmlopS@@D Nd7), HBL6
(SEQI NO 120 and HOL4 ( SEQ ID NO 25121 and SEQ I D NO
116), L5 SRR nisey afl‘@i“ QRN RE e|”[3“?¥é‘rt"fi%mpr'6?aWSO(%@TW"ﬁ“ﬂb 121 and
SEQ I D NO 118). The anti body heavy chain variable region nay have
75% or greater, 80%or greater, 85% ok,greater, 90% or greater, 95% or
greater, 98% or greater, 99% or greatér or 100% identity to any one of SEQ
ID NO 112, 113, 114, 115, 119, 120 or 121, wherein CDRH1, 30CDRH2, and
CDRH3, or variants, as defined herein are present; and wherein the heavy
chain



vari able region further conprises a Serine residue at Kabat position 28;
and at | east one, or a conbination, or all of: a Lysine residue at Kabat
posi ti on W6,20amsA3ani ne resi due at Kabat position 67, aPValEpa@ioesirsiue at
Kabat position 71, and a Lysine residue at Kabat posi tion 73. For exanpl e,

?c,:gRNlc-)Bli SF8S'rrEa engkP,I (%ID(@H\%/ I%%éar Ngbf (Zéar%(ra%l on 2 (%F&Npt th Cl)gpl’l se:

(a) a Serhmamsgéramg@namdmbratelrpwalsmulmse msostatiolaelivéy-ne resi due at Kabat

p?SIKt Ibotn 48; a'ﬁhe%LﬁfFHnBed ERIBbHLRAIRY pr&@m%BmBmdgtth@@Dlﬁgma%%@y icpe residue
at Kaba

at position
55, o val FRanpREPanabatn. Rasrorsbart PHRCoPLo g 1 by eies el Bt kabat
posi ti®dn B&ency demonstrated py #0ESa 1083 chirsérd (feamt chKmbSEQ IONOL T oerSZl&,ht an
| sol euci ne e SiEYS Rt of<PhiRhc, A Siirgh Afbstdth d%ld@ﬁllbﬁk‘?rafeg%%/@@go 3tayifabat
position 67, a Leucine resi ue at position 69, a Valine re5|due at
Kabat posF"’lrf"?ﬂP“’?ﬁyarhﬁHS%aiS%l ne resi due at Kabat position 73; or
(d) an i sol euchAsedistcuesdddiveveathelfahiatilaqpasoridadsiruzidre dasSera OBR fsaifickdebyat Kabat

posi tion 8(§h Ih%%ﬁ{hszlth%%w drb?/%qu ékl@%@tte e%‘t}ylrggdu%§loc§tgé]‘¥ﬁ4e{)e resi due

at Kabat positio an| ne r ue’ at J‘)( Leuci ne
resi di& aposiigpain b@@éhq@%ﬁﬁsg@th%frwwoﬁ@eglg@q aﬂ‘é iy @d Qbéﬁthﬁggﬁﬂ'ﬁf’p M1, and a

Lysi ne resedueNat 1Kaded IpROi §2-9MSEG.ID NO 109 and Tieasaebdridediybdve, s chai n

vari abl e regio 5%.0r eater 80%0 reater, 850% QL greater,
0% or . gr SapnPa gRYR HGlesah BiER bibng B BUGRN R EIARe 3 “Toos,

10i dent i t {using Kalpgy ngm@er@g SEQ I D NO 116, 117 or 118, V\/nerel n CDRLl CDRL2,
?_ndhtCDRh?» or Maéuy@néusnv a&cﬂﬁtfdotg.}@ NEIRY Rt fsRioRh AS EM or \PAGodHRIBI @ttf&eb t
iIg aln Y e reqio urther conprises a [yros e e ue a aba
oot LS o B 20 AP B 7B o PR B IR RS 2. Er P et 2 Bl aba
position n@,ltloaﬁﬁt Vi o et rsitiored 1, € M, e Lat pdséibati8;pds FtMonV 85nosiar 6% %anpl e,
CDRL1 is SRRy JPFNPposﬂ.on %Rlo% M & p§§ﬁ3nlsl'e? WG F 26 podifich @Bla?’%dsﬁlorcr‘ggahaom 109.

15For exanpl e ght chain variable region may fu er conpri se:
(a) a @ uﬁa%%@ I"é’él\' ROsHon R&1P48/%hosi tion 69, and a Tyrosine residue at
Kabat positi onLigtchain: I, L or V dtippsiton W e0rii or€E 4t pssitibe3; Bitor Kabausitipos;i@ aton 46,

and a (T yr éé.tBﬁlzg S g&‘éméﬂgﬁa{b%r @&%‘o&l%%@ L %’%%%Bémt%nmrve%gi:%?ﬂe“ due

at K osit tam ne resi osition
Tyr osi ne PlePOPitiRNEA %Y OKBBEROS|IBT 1 (Cott Pysition 88; and/or F abgpsiien 9e heavy chai n

vari abl e regi onsy difﬁyar’@&:omﬁiﬁﬁidﬂe& aWot the Raevasrk pdwlohs @tribe abdve wiyibabl e

regi ons. gent age id he seqguen of SEQ I D
Nost 155 psentinghesemasisdd SyREt EMMERE PGy Bh, Tl REAETRAER ouonce

The anti bwynﬁ@mﬁyfortmamwoamqsamseoer eV Ar lighlchiia Vaﬂa\b@rrp%m peifheayyorone of SEQ

|1([)) NgS él%ht drbh, argdlﬁjer aﬂtﬂg@n bihdiflg pr&dth, Sid tﬂr&éfoV@Hn? laorﬁﬂﬁﬁtlah 2y 8O predént in20, 15,

Sl et] omserHRENSH Bl TR P E A a e B ae bR e SR ent of any
one of SEO}theD‘rmwoml@mamﬂaﬂwedr 118 whi ch contal ns 30, 25, 20, 15, 3010, 9,

8, 7, 6, 5 4 r&examflb, the %bn&aﬁﬂqaﬁaﬁélﬁaﬁﬁév&o\—l@m%np‘n@\?&tdoguﬂéq @rLa"E'e| etions.
For exarrpl e, the canoni c CyDRs canoni cal framework resid

subst i t ut PEHEN de RirRopikien %PoS\f’é p‘??é[&?“ 3? Joatpasiignede@at Pasitiph &6\t P%ﬁ*FtO” heavy or
| i ght 3@hak$) W atrpoaibbre3a; Boatensticast 7vidiat pasitios ¢8) Weatpesitidnadt Aat @sgion T&ast 75%

| dent i cal aosih & GPRRERGUR: 4 3oSRnE A0 RGTALAURS! EoitARsdlANY Of the

heavy chal varlab e regi ons m e co a SUIta n const ant
region. Aﬁ'}?"b‘fa”?tﬂ%ﬂ?m@’}’ﬂrk @%?WW&‘?E%BP%W@QP@FIBOSWQW% bRﬂsr'BPrh‘é@ th a
sui t abl e pe&yith aBtw BEGsHGn 35, F at position 36, S at position 46, Y at position 49, Y at position

71, C at position 88 and F at position 98.

35 The humanised heavy chain variable domain may comprise the CDRs listed in SEQ
ID NO: 1-3; SEQ ID NO: 82-97 and 110,as described above within an acceptor antibody
framework having 75% or greater, 80% or greater, 85% or greater, 90% or greater, 95% or
greater, 98% or greater, 99% or greater or 100% identity in the framework regions to the
human acceptor variable domain sequence in SEQ ID NO: 10. The humanised light chain

40 variable domain may comprise the CDRs listed in SEQ ID NO: 4-6; and SEQ ID NO 109 as

23



The invention al so provides a humani sed antigen bi nding protein which binds
to nyostatin and conprises a heavy chain selected fromany one of SEQ ID
NO 123, we2p11137432400r 138- 144 The humani sed anti gen biPaaiEPQOIpHOSLIES N May
conprise a Ilght chai n sel ect ed from any one of SEQ I D NO 145, 146, or
e ane ) oBhreblR R R Rl Y TR DA b oAl st B o7 el e
humani sedgraﬁtter geh Obgneelehgo%roogreatﬁr ﬁWOCQﬂE@PH &% ahgre@iﬁre9%b ot ¢reateroir| owi ng
heavy chakghopiaehntly if fHe rRRWBrkGEYId s'ﬁﬁ%b(ﬂﬁ\ﬁan% or(vaféBid dondid s %é’»&c@ﬂﬂ SEQ I D

gg)d gé& “@1%5% II?—?E'L%%&@I %FE%'@RA d 4%150%'@ %'{@qu sé?c’g8| D

NO 139 ahab BEGQX¢DIENGyY X. I%)quuees(.ssaou-mo ABOSEQ D SBQ 1, BeNO,  147)

H5L4 (SEQpIL\ghNQerf&Ape I%E%ot$§@né ajmnd:h%@ me&"esof(él%gmlbgr &Qnm%%gldand SEQ | D
NO 146) 0 and SEQ , H6L4 (SEQTD NO 141
and SEQ | E?q‘éﬁfceik{‘?ﬁch PBB5 (SEQ | D NO 141 and 1OSEQ | D NO 146) H6L6 ( SEQ
| D NO 141 andTieErdnibriNDo fkdvides atidbndniéSEQtiddn MdingbAddeiandiciobiid B NO  145) ,

H7L5 ( SE SEQO I D
S ol g%égn%ﬂ%ﬁ%&%ﬁ@a@é? RS o P I R e
and SEQQ LEYE 12143) 15,1489.6 20 SES 1) ThanntigendindigprbEnMRpCaNmriss 2 fight chiyl 4 ( SEQ | D
NO 144 apghaSERdidA sbiekted #5h anyHeof 66EW NO: N3, 11744 @B St RedVPchdigt6) , HOLG

(SEQ 1 O NrabdteckBand, SEQ L R e n LA SRRt (RER 1 N1 23 and SEQ

(SEQ | D Nondi@molsindnas@@olnpuntise mgapRyin. H8di sabl edL4 (SEQ ID NO 125 and SEQ
| D NG 145), ng mn%&ként SEShdi @7&@ ein kY cBMBriseERy bikd dehe fdifbding nEBFi sabl edL6

| D R0l 148 $94RL5 %E%eﬁ)e%m ST SRS (S Qe 10, b, o 5%
HIdi sabl edi1f), {IBEGEDIINGD: 112AndFEQIEQOL DIMNGI3LE4IHQ ID NO: 112 afthEEQND NGody heavy

chain ”HY1’{B§Vﬁ4L745(%E9r|D glbeﬁl’i'oeénd SEYVDNo: gﬁg)atl-ﬁb (S%%%D%O 9H§ahLEEQ APV OF
greater, 95%or greater, 98% or reater 9%or g eater or 100%identity to

any one o{?J SE®) | LR TR D BPh T 18{ngEDRAR IPHOVAf PHRRER as

defi ned h&rRON 18y, eHIL6 €SEMID Nan’d|4\mheSEQnD1NI®e1fveaM§La:(l$EQannlnezundcorrpr| ses a

Ser i “?’0 geétﬂﬁN%t 11%"3‘b9§|74§9§btlb R@a?%zaﬁm s@@fmeﬁo 1‘2&59469%%&% No:GQEbi nati on,

or al ue at anl ne residue at
Kabat posfiq ENO! k| HEhE (PR IR 1a1t5 aRd B&f ”BJ)‘Q 1974 (SHAP HOLysi ne
resi due at1KaABEQIONG:i196), A5 (BBQ IBX@TM EandFPRHD NG 1$EQHTIB (NERQ 1I9®0: CDRH2 i s

SEQ | D N0y 2 1,05 PR 1 SEOIPANL I oL PATR! 6, LS BEBYY wEal 1 e

further corrprl se erine residue at 05|t
| sol euci né&20andiSRGeIDANO:KABatBLSISERIlD HOA 820 ang Sﬁoalﬁ)lN% 1r1%)sHaMe(S§@ IR&¥at

posi t2pn 61, ar@@icﬁlDWQH@)eHgLeﬁ(BQQ&Dﬂb kebaHa JEesibtN®N 1996r HoL6 (SEQ I D) @

Serine re e tion 28, a Valine residue at Kabat position 71,
and a Lysﬁ'he%ﬂeagfj(ﬁ%@qgt'\'igi@t position 73 (c) a Serine residue
at Kabat posi t Monar@iBodydratysbhie veiahle re@ei dachaae 7%aloagregies BO% ongrd@er, 35an

Al ani ne T g&), duGebr, §RR8L rQé?éH éé%’Br g?zateragdn/%rcdr&ﬁerr 6], GURedlr K3, poOSi tion

69, a Valine residue at Kab 5, SI ne residue at Kabat
posi tion '?‘8“'Bb‘Pa“VO“eofSE@d?Né%”%éﬂ%d&i‘ nd 16311&8@ 1. et ¢ ti on 20, a
Ser i n&0 r eSbEHR, aat! KR! orpyadaritd, and&iBed Baneih smlpms@ntnmdxﬂ&reiume atavikahaib

POST LT O Gl )il B3I U Perta PRILSkLAR A, 20 BnANINGr 8 due at

Kabat positi euci ne resi due at bat position [T ne residue
at 40Kabat3°"ﬂR9%€i“?’i Gha"PI levisige éﬁsﬁy% F‘H@ab?‘té@ﬁ@%%a?“ Rispiag reﬁtﬁ'ﬁ? fiksRaty 3.
The ant i bpskitioh bgh Vatihatesidiiayt Kaame gt 1 agy L3k RE resBAY@Kabal @3tieT 73.85% or

T000 | dent Ty rRSitgBie sR ARG M TRl S Mol i e  Ha o 5. or

vari ahts, N@sl- defined herein are present; and wherein the light chain
further conpri s&Sexamgi¥tRShda@y R v@um@.teg.lsﬁthay fuPREd binPhse:

(a) a Serine residue at Kabat position 28, an Isoleucine residue at Kabat position 48;

an Alanine residue at Kabat position 67, and a Leucine residue at Kabat position 69;
(b) a Serine residue at Kabat position 28, a Valine residue at Kabat position 71, and a

40  Lysine residue at Kabat position 73
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5 71; and at |east one, or both of: a Threonine residue at Kabat position
46, and a d utam ne residue at Kabat position 69. For exanple, CDRL1 is SEQ
| D NO 4;,waRDRL215142SEQ | D NO 5; and CDRL3 is SEQ | D NOrCI(F201R0O891eXanpl e,

the light chain may further conprise: (a) a G utam ne residue
at Kabat position.69 an a T 5| e Si at Kabat 0 on, 7
(b) a Threoni nL?aggrm&Jgs'ae p%sogp |oar?qﬁf%uc'neaes'duei'atﬁgaglFéjs'r'%ns?Bdue at

Kabat posin Aenngresidgg at Kabat pOSItIc(rd)? aldquemeaenidye af igahiatioasitiae 6Kab@lingosi ti on 46,

a G ut am ReiqHes Khyst p%&utuck@ﬂaéndoé) stnb@ébuo‘é@at l@e{b@t sosilivh PSiope resi due at Kabat
position 71. 1%;{%5' ercent age entit

i sequences of SE NO. may
be determ ned leyqne PR Karat P '°§§8@e§%’59 sidue at Ka%?‘hoé) g?ﬂggoody heavy
chai n JayambBolaucirrresidite ab Kalzat yositive 48,fa LSEQe HdSidNOat KabbiodpsitonttabmalaBioe 25, 20,

15, 10, 9resﬁue gbKa@at p55|t|04h’67sa Lgucﬂlre résn%@'aweal@é?béiltéhl@§ta'\ﬁalﬂﬁé REdue étnsert' ons or
del etions. The antibody |1 ght chain be a variant of any one of SEQ ID

NO which %'?%P%ﬁ'tﬁg73’3(?”‘12&*;3’3'%"2@‘1“91%Kaﬁﬁpoﬁt'°”§3 7, 6, 5 4, 3, 2 or 1 amno
aci d substitut Il'mm'}tlbmd’y&@mttchmmszarfabled&jl(ﬁltma;ﬂ&ve 75% or greatér080% wiegrpdter, t he

canoni cal 4 gélgr 640 8N r&ﬁér %ﬁ%\é@l an s‘%/sb Saté“*r“&f} br}#ﬂé Q"G 1g6sCr 1 bed

above nay al so resen alns as vari ant
sequehQ:es'd?'l*i@ttoa‘f‘éo%ﬂo‘clsggs@ Nﬂ‘a%@ dénen da Wb?fe‘MiD&M L& AdfPRIS 80 ani no
acid SUbSt/érthBIa%%ﬂneﬁrhTetegﬂd’ie blleBé;Ht rsgdn/lhafemltmuga&hdras/arabmadguarbmmer for
exanpl e Vgcgrrh a}lgéss .rosme re ue at Rab 59 |t;[o%r7?t 8at| a tt hee o;‘sgoqugfnc?hrggm(:hem cal
rmdlflcatlorf’and‘?&? i s &F L1 0N, 1°01 "ot &u Pl 3n" ot 2 ohe® B nor e

am no aci tﬁSIde@atd@égt,poahort%g@ a/\ﬁwranmﬁi)/@muegart éal@aépqsﬂ@n%d?or gramwleer , 85% or
greater, 8Bk Pk Sﬂiﬁﬂ@tl\ﬁd 4; ODRLOE sEH8BNeY: 5 aHBONL3 Y S8d B NOOf0999% or  greater

i dent to an se es d Cri qQve, di spl ay a potency for
bi nd L%yto OB TG 4B e R P o BeE bR o lPI 50 ord o ut thin

5 fold of the ma@ima}mld@rmldse atdtabal poyitiGOROBRI 0 Tyrdi83esidhierabKabat heavy chai n:
SEQ I D NOyosfioRF1:25, |1 ght chain: SEQ ID NO 8). Potency for binding to
myostatin, as denmonstrated by EC5 may be carried out by an ELI SA assay.

The antigen bi RAPAGeprBR @P'H%e %iﬁ(af’?fé"’?'?ﬂ?eﬁ st T’Pﬁ%ﬁ"ﬁéesﬂ%‘ed’f KBt ed. ne way

t o achi evposition di;zabl enent conpri ses the substitutions of alanine residues

at po?(b ti gc'lj'ﬁTﬁFéén.ﬁé‘r‘iséiﬁezﬁkEﬁg ém%ﬁe“rgéldt%fatk? atﬁgﬁﬂ% 9 3 constant

regio ng protern may Ied and
corrprl se FW@S'@eefaﬂ@%?c%Ké‘PatBE@qf‘WNO 123 (humani sed heavy chain: H7_Gb55 -
F100G Y Fc di sahy &the healy hal vhibNOegidmtomgyiamambmed witeaof i aigih chaiB_(G555 -
F100G Y Fe dbls abl. ed) or SEQ ID NO 127 (humani sed heavy chain: H9 Gb55 -
F100G_ Y FEdrsap ea) Al ternatively, the antigen binding protein may be Fc
40enabl ed and fhs Pasenniaok Kentithef the seabenseseltSRQ PINQoAE-1Mayseti ons 235 and

237. JHe gabhfpe a@rfoséTM@ﬁﬁlfl’énbm Jfﬁhe\é@d]déhcet he hunanl sed ant| gen bi ndi ng

proteins descr Efa tE ‘{ﬁ‘ % be a co ormitlto ﬂ%l‘?cgﬁlt\l nuous
epi tope. The huffafl"8¥ 5?\‘%05%' VBIRG RYC Bt %a“a% fivbO@a y not
bi nd to a11d n&xr14pid.dpe 180 omadsthichicantain® 80, @glPpl e 1618, aht 3. ged 2wrndi ng

protei n My, RBlcRistihifuBor?, ihSnedr d%retlgﬁéq@ﬁéjarﬁgomamlcﬁalﬁ)f/ar%@%g?(yd n. The
conformational or discontinuous e P be 1'denti cal SI m I ar to, or
overl ap W[n?y]ba ﬁéarlant of any one of SEQ ID O 116, 117 or118 WhICh contains 30 25

30 10,9, 8,7, 6, 5, 4, 3, 2 or 1 amino acid substitutions, insertions or deletions.

For example, the canonical CDRs and canonical framework residue substitutions
described above may also be present in the variant heavy or light chain variable regions as
variant sequences that are at least 75% identical or which contain up to 30 amino acid
substitutions.

35 Any of the heavy chain variable regions may be combined with a suitable human
constant region. Any of the light chain variable regions may be combined with a suitable
constant region.

The invention also provides a humanised antigen binding protein which binds to
myostatin and comprises a heavy chain selected from any one of SEQ ID NO: 123, 125, 127,

40  or 138-144 The humanised antigen binding protein may comprise a light chain selected from
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nyostatin receptor binding site. The epitope may be accessi bl e when
myostatin is in its mature formand as part of a diner w th another
nyost at i rwoobaewsi4s2( honodi ner). The epitope may al so bepata@saitlosa7nhen
nmyostatin is inits mature formand as part of a tetramer 10w th other
nyostatln b|nd| desc The ito be distributed
nerose. tugNrael ST BB B ool At MeypatsPou SBGH RraB i thpe. may
conpri se Qfébmlmht:@@ln‘ﬁr'@maemh brmp'tljgP@tq'mmmlgmﬂumllsqmog@t@uences may, in the

CO”LGXE hOf E heTgl MRkanRed §r{ti‘gb@5®fd|?"Qot‘aHﬁa§lchﬁ[)Nse%{] Htfé éfrtr?efolt?ﬁ/m@%évyen?Ugh to
each other to 0 ing protein
Conf or mat PN i 'H/CE ff? t?f'baﬁ %quﬁag 3 S%gl éDg\E(Et ga"%y 15known
nmet hods f GECGeaN| 188 @hd FESTND (ueep@q;amesgaa@m\)o 138 and SEQ &N@ei}ﬁent anal ysi s
of the Wﬂﬁu%%‘&@ IB'N@Hﬁ@ar{%‘éIﬁ) FE)fNéol%CI-HiS (&cﬂﬁﬁ@aﬁg aﬁ‘@ﬁb?@l\lby Li nked

Irmunogenl C E"E@ ﬁ? IPS tech 8 t hat the
" PRGSAGPCEHB TR <S§91' &?%@@éﬁ?e' - s ¢ é‘%ﬁ%%ﬁ@ '3 at‘%%E‘Blfhd. ng site
for the cRODmesms)cHaEB(EBQWY NOTHD dhd[SECAD NCet1h§)d 658 S EXsIDNGE dAG hiidaSE@ d

pept | des. E?QJ“&?P%@Q'@E’(?@‘Q&' &‘?%nﬁ’bﬂﬁ IBQJOOEQ%eHEILSr@EQhB% %éh%kj H fe of

at | east hours; | eas
| east 1Y d&59,ID MO 1463siH6LS (§RRSD Né?t 141ea0¢tSER 19NQ, 146)r HEt4 (PEQ4P NO: dd)s i n vi vo
i N humansands$EQ D ROMAL), AELSYSEED Nmded and SEQ ID NOTH18), Myos (SE 1D Nl1ypept i de

to which th i t
o oot s IERGSRD. Bt BER BNRE 20aR ST idNG! @%%@F% ShoBANS I 13"
25sur f aceandfrQ BXN@AD146). HEVOSES IPANGTdY3 bed SEQ #R:IN@th?b HIEAEEQSIRAYD: 444 magnet i ¢
beads. M’Qr%tﬁcb b N&Y1488 Hl@Ls)GsEmwbaicedn dhest w8 NO: 1), eoLs @Emmmawd to

oot o BEs B ozl PPl S S Py 8B T 18! 14 WHEASEARY ceo

ant i gen biSkdl IBNNPrigs endSERYD BO: te),iH7 didatiedbi(SEQ |D NOUKE angh SEQED 8IO( e. g.

cynonol gus,y) %.s\mém (gﬁalﬂ@Moofzesqne%ta‘}e% %5 hnéagabm{{msaatmwﬁa ndi ng
protein may b e humani sed

12
anti gen b???d?%'DpWBt@lﬁhHﬁﬁfiaWHﬁﬁEs%'Dd“Q ﬁé?&%§E¥&NQn147\}«m9€ﬁam be of any
i sotype o(SEﬁMIDo‘lI(am? addhSEQ@ RO as), Hgisattedira ySHIE IDONO { 122 ahg) SEQSDNYpe, f or
exanphe , L h of . The antigen binding

pr ot el n co toalin'tg@rgaebl%dgﬁégg @)%%é%ﬁé%%ﬁg?l %‘Ir’l chan(tges to the Fc
effector porti &b @t @qy@eaWtqhﬁawveaw [ES wwt%&odmnge@ &% orediary of the
[ Rt eL aﬂ [ lgm% be@rwanhgs%ler drédter, agw;doeg”réat&ogbf/o glqurém&ldr a0, ABititedyy f)r(ujg Bover

The ha ant y ed in viv u e

benefi ci anl"{EgQ @fa“t'éévﬁ?re'” di{i 7 it P%ﬁ@zé‘é‘d%@ﬁawﬁ'a”ts ar é)ef'"?yheéer{rc‘iare xi mal
dosing fr erqmsn@héwh@femlt@ saviaehaindyrthgr epmpsiseseasBdrine cﬁSIdnaatrKaézatrﬁOﬁgori n vivo

| 050b25)r b@@g@a BB brtféd§r eQEon{b'irﬁﬁ‘on $he o & L@I; ﬁ@ﬁé%i@ue :St%Bat'p@f]tld?lfGGt he - Ib Ibody
nma e re l n I enti atin 1 s a SOl U e
T ot " SRRRS st pt oS Hoblih 47 R el Pkl RURT Gost i 71 B e The

humani sedreaidué gtdfabati poeitiong? 3p Fartegample difitH3sis B§QdD u@nsm AMRH2egBoA IDHY: have

reduced ARG R RERAN ,chg'@b—:-,q@nt activation or effector functionality. The
constant domai'n 5Smay nprise a naturally disabled constant region of IgQ&

or 1g&4 i sotypﬁorcﬁxa'ap'ﬁﬂ'i‘eatﬂeé‘éiy PRI BIH IR M RISFrai n.  Exanpl es of suitable
nodi f 3&at i ons @) e Sdasaesithecht KabdEPOdA484an |®1m1cmayestdoe ackubavmsiion 4b; sabl enent
conpri ses,f hg .ﬁé‘!%%yé é{tNaB%} ﬁ .onaéﬂ%al JELdERL ANRSe Q#Ka‘a%do%& ;235 and 237

(EU i ndex nunberin n const ant ;@a{ e humani sed

anti gen bi ndi n@’ ﬁlsé't"@i rﬂs'wtt‘é%f’i’%@“@ﬁeﬁ rlingressigu %b?toogﬁ'f"b'h@’&%‘él ected
froma nuL@tr@desma&t Mﬁatdﬁmh m3such that the anti body has enhanced effector
functions/ A a d/or ¢ rrent cti.yation. Exa

nodi fi cati ons % I%'nec“ra?' OSqPHszgea}n Isﬂleuc'ﬂe reg%u t%r?ats 45

276: 6591- %ﬁhnln%m"a‘l\de @ttKaaat pOF’MSW(QQ@J@)NGI@@U&@D@MDH@“%@ @5@7'3397056

m2004063%5@u@§ld(a\6\?t%96(912ﬂ29r7da RRe Iﬂéb"ﬂﬁ@'aﬁl@éﬂ)aﬂwsltlgrem Bi ndi ng pr ?t ein ma—%
conprise a constant do CoS n profile suc
Chat the antt oEhaDIsABING Brbtat KT aouh 2t B FeRts P AR UL A

and/ or coaplsereqite ragduesh ateah posiioa Hpl adsysioe residive afifabatssitioted, egAeBme o pr oduce

an anti gepsRidSH 8atHoStiG a7, ¥ bikidResul &F REbaOhILRBT B, %t\ya‘nﬁb REiald e are
described in W2003/011878, W2006/ 014679 and EP1229

4 Kabat position 71, and a Lysine residue at Kabat position 73.
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The present invention also provides a nucleic acid nol ecul e which encodes a
20humani sed anti gen binding protein as described herein. The nucleic acid
nol ecul e wayotiaspzse a sequence encoding (i) one or nDPETEPRHI 0541 heavy

chain variabl e sequence, or the full Iength heavy chain sequence and (ii)
one or nore t. cha g1 ab e sSeguence he fu | engt h
| i ght chain sequee%né'éoﬁv@ht%p i Bnaé \%/ Orgrea (ag e tﬁ&lsgl/ rgm!& 'nol ecul e.

Al t er nat i 9@&%p pr gredder, Qﬁ%pmreaterwﬂ% mﬁreaierl e9%hi arenternerd@e% icentitu treaniyoeel ant i gen

25bi ndi ngofFEEEli@Nbd/ﬂ%Ferd GeRLNEDRLA HBYEDROSIK SRS CAURMRTRICAEI Ng (a) one
or nore CDRHs, heav%edgpal nH:/Sa” abl e se nce, or the full Iength heavy

chai n seqB&NE a”%P’Vh?VBT haipdriberggmpases g s SR 4t KRReLR9sLBT e

sequente, 7brnd hdedstibrie, brertjt di: 4 Thyérninehesidve seljatahpwssitiont 8 land a)Glaanding b) on
separate Fé‘s'.ﬁh@ét%a@gt'dgsﬂfm @C%re&ample CDRL1 is SEJ@NBUPC%QZ%%& ﬁfplll cul e which
encodes the heavy chain ma corrprl se any one of 30SEQ I D NGO 122, 124, 126,
128-131, ﬁﬁ L3 EERPNGi '@ aci d nol ecul e which encodes t he Ilght chal n
My conprise aRyr eamepleftheBE@ dhlinhd@yl@ﬂw,er dodpries: 134. Al ternatively,
e, nuct B¢ Al a BT Rt Al SRTRARS dN e ARGEIBlATYLGTD! | 5°

vari ant heav ai n sequence enco eavy charn am no acid
sequeHte BQS'tBE@ID NO 123, 125, 127 or 138- 144 The nucl eic acid nol ecul e
whi ch encodes tdye Thieghibe %5|Gd]@zhtm(a6a)po§ﬁ5ﬁpl6l&ﬁia’:lTW@d'rie&élilddelaghébaﬁhal n DNA
sequence V\hslltlr(:)p?encodes a light chain amno acid sequence of SEQ ID NO 145,
146 or 14%° The nucleic acid nol ecul e(s) which encodes the antigen
bi ndi ng pfcoa éhmgomiegregiduratikabat apsiticort@, aElutavand residunsit Kgbdteesitipn®Band aand | i ght
chai n combpi,patd @8&ue dikbbat pSdrnl7P. NO 128 and SEQ I D NO 132), H3L5 (SEQ ID

NiLa Torn | b N Bogagg ey o iage) o BB NG amy B R AR ah ot | D

NGO  133), theldnth(cBBE@skdqueNca. 129 and SEQ ID NO 134), H5L4 (SEQ ID NO 130
and SEQ I D NG queggr)tlbodﬁle X(cﬁgﬁ?n{a bngvarqa%pof%'ﬂogor%EQSlE@ |b|Qo 1\;{%{%)' cor"ﬁﬁsﬁ (SEQ | D
NG 130 and SE% SEQ | 31 and SEQ I D NO 132), H6L5
(SEQ I D NéY- 2832 é%doﬁéﬂ @ $«IC‘) 3. 298) amije a9 sepstiufipnsninpertions Oéﬁ’ﬁ'!F“S@Q ID 5 NO
134), H7L%hd SERddyDgiiChaid 8y and vSEQ df BnNDie of 32,1D Nuah.ers&@td.r[a 3(»5, 135 and

156 er B T f e B '\%E%&%‘%’ s IS L JEGU Vo SR s YT
(SEQ I D NO. 13Borsrameedq @nﬂma €8 }a”CI-FEﬂDZ!”'?%E@‘?VEWN@G”E%%%WFOSEQ I D NO

éEZQ) | DH9N|C_)5es§-:§£E@abB/7egﬁy aél)éi?eriZéieﬁEthbgaﬁ‘d@ he]ag)g&rjl-lghﬂ%gﬁn{ &EQrib® NO 137 and

| S A
T 0 a0l oebeokn e f RS 957 defel do i codt ud PR du i B |
122 and SEQ | DAN@en bisding pmdﬁeam@dw absEeyar EXaNDle vEpiantawith sEM4 D NO 132),
H8di sadpl eﬁﬂe'ﬁati()ﬁa%é B2 Do ce be dh ekl Sle&riddaoMNéid/ol 3 rior iBdb Gl €6HshtuficrlER | D NO.

124 and SE I dis I D NO__126 and | D NO 132),
Hodi sabl edt 'ff?\i)d?rei'ﬂ%e HHL‘§E tf‘%l?ﬁg_'grf%’ﬁ& ?Odr"rﬂfﬁa‘ieégg"? °8lL6 (SEQ ID
NO 126 agrda@E@)%lr dienter] 83B ) greater, 98% or Jrhatep pedddner drentee identiintosdng of pr ovi des

an expr es&'e%@qdéﬁ&és%"es&%ﬂf’éﬂo% %y%hsﬂl‘a\(}b%bt%né}/‘?br% r{EmgQ&HK/@stﬁﬁ flescri bed
her ei n. AI so provi ded i nant npiising an expression

vect or as9YRYErtEERY EI_‘I%?OePW"th*FHQ f?{‘ﬂlr?éWIt@reﬁf%‘ff ”gee%t%%%ﬁm?@stm%w n descri bed
her ei 30 rrayOB:ﬁeorpDBmumeda (heagy damuSE@ID BOhDset25¢ckght chai: 8EQ HDNOf &)r t he

product i OB?t%cy%}% irfdl 'tc% s'Palt.E‘dals'?ngBﬁ %@H%y%% %?agrb'elagrqe%dt% On BBgaCONDI | S€

the step cul turi ost cell esc rein and recovering the
antigen befﬁéV ng pr ot ei n A reconbi nant transforned, transfected, or
transduced hosn'he:@iubermawm‘gq:mé.hwftwd inleRast MmN RXa0REI @R wassett e, wher eby
31‘?" ?hgxga% %vgpgglsaﬁﬁeer%etn?c%nepgg ﬁe substlt tloagn*e‘laﬁel\en?n%trlg‘sﬁdjeigg o%ltlnr%rﬁgorer%:_/?/sggalan
pol yndx| eéW &¥ I@M@@Wﬁjma) qf ihgmeamﬁln cofstanheegiantfogexantilen theggtigen ot ei n

descr ldb6d buhﬁﬁgj?erte|ni‘}1|14y€tfeﬁ=%tdis‘éﬁ!ad/anoeeofr@ﬁ£mhé BejibndeloRBSh A5 NBH 23t 1 ansf eCfAﬁd 0[)
transduceq host ce ssette er eby
a first e&ﬁp‘é‘g@?do'}‘?aeya%aét@ %hp? @)&k{}a @ﬁ%c‘? é@{q @‘jﬂcgqgg URg" 5 heavy
chai n of hényy almtin: gl@nG@Smﬁm@Gp\fBitewbledegcﬁil_f(bdiuNﬁeTZé!(hume@ beavler conpri se
a second gass ablEs5UDHE VL BsBRbY RRGhARL, AR SREAHiIREhg@brdtbid Hay be Fc

40 enabled and not comprise the alanine substitutions at positions 235 and 237.
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30chain of the antigen binding protein described herein. A stably
transforned host cell may conprise a vector conprising one or nore

expr essi omocasgBi43es encodi ng a heavy chain and/or a |i got/EPb@itnsaf3t he
antigen binding protein described herein. For exanple such host cells may
conprise a first vector encoding the light chain and a second vector
encodi ng the heavy chain. 35The host cell may be eukaryotic, for exanple
manmal i an. Exaiiifd eniforsf of myestatingp Which Heduimasesddati@HOIngingNBEinsTdescrivedt cel |

my be a H&QmBHMy@@%tcoﬂgﬂn{atlon-Eh@r diesitinG&islepipy. R MmAMBsLIRRgaONi ¢ host
cell. The host cell e cultured jn a culture nedia, for exar’rEﬁPﬂ
y be

serum f r eB"YLH PEELS H‘éﬁf?%ed REFR REHER P%‘gé" AIMePRRIONS Fdv¥egtap & &x
secret®ed iy antigenbosing oetdin may mt bihe tocaretiunee ondaha@red Bample whmpestatid. et | gen

bi ndi ng pE(Q‘IthﬁhQ[IOQIaer Qﬁco@i”ﬁdoﬁé @Htof)é)mgyt/ bé @@rﬁ?cal%s%’nﬁl& tgrcﬁ%gglrap (Aﬂh fhe 98% or

greater) with respect to said culture nedia contai ning the antigen binding
prot ej n. Mmyostatin rec,&ptﬁh%{?drﬁ@csétﬁﬂh@ﬁ't%ﬁﬂﬁdé’F@F‘(‘?ﬁs'%%?W BYIFERLP I Bumani sed
antigen bmatirefgmparataaipart analdimephitr anatetrydsatih ynorcdepomblimendrtei er nmay be

provt ded. Aol ha0hi P8 A3 SHIA8:lIf, FARALIRE RiblafiBks SATRATILAP

toget her w't tructions OI’ us rovid or conveni ence, the

kit mby cwﬁ*wth%rén»tomt'wwam@equwseﬁé%@tl@d eeRPitaReg Rt ke digtinted9§toPICt | ons
for use. AnrtrhRedin Siypdptdds s tlddlontisentinidtis medpesay dnribé gtiertbai ns of

anti bodi e LM MOSLuYSLLER! ahe apecl.en can e AsaanedyLo. Re, oyt vo types
cal | ed Kappa And R RELD RS RECaMho" 46i°d sequence of “t'fig %Const ant
regi on. DeysteieRmmefrushire, hen@aﬁen@lgaéq ehch ethgeliedemain epliepe@ot 8¢ beundbegh on of
their heayy; srhahmg prbuma@omtnbmen aﬁw@/o?&&ohﬁﬁwu@§§érﬁl8§é§ by delidetifblafol er ent
classgf lﬁ%"‘/ %éoﬂhﬂg gca}glg @-93? d ' gA can be further

subdi 17 de§™"RSTETB T siarue ‘rg (FeRsemSyslees and | g&; and 1 gAl and | gA2.
Speci es vari antgbsesuest anafysif ofitbei swosail binaing Iste/ofgB3E usimpixtpstp2a, | gG2b.

The nore §9é}§|€£|| Eﬂkébqwﬂu%b%nf&fpebﬂ”b%s\Sﬁ‘ébéfﬂaldé (dilffl% QELhAbIE ;P?Jdﬁ@éi ttfzk @EEWOr K
regions (E e vari abl e domal ns of intact eavg dg t chains each

conprise fi ﬁﬁﬁ%ﬁﬁ@%‘?eﬂ“'B*gxa?'%?eé’ée@sﬁémyeﬂ‘?é'“ e fie g ST e ar e hel d
t oget her thimerdicamebdally Obhie lAep3tab ynethoaolbdy U268 @gstedidaapticas.t h the CDRs fromt he

other,ghai n coppd ELR%EFEeé Qntﬁgﬁblﬁé%%&ﬂeﬂ’?na?/fha\t/eh&h&}ﬂfcr]é &%He%ét@%&g i te of

antlbodles st ant i ons "are not i nvolved in the
bi ndi ng ofeastH glay st Ie%@yjat/% a Ipgst éﬁ?YSgétdeaéh‘l dayR At lsest 34y, @ﬁ@aﬁﬂfdélfﬁt er
funct i onsat3eushy a@sma\m‘zd |ﬁh|mﬁ.§rlsod5’r ih 8 mAAhd mmﬁlyn@eaendent cel | - nedi at ed

cytotoxicity (ADCC zédsf@ Oce\éPé%sto wh.caﬁ.a b ng#ué‘ atn9 rtd:@g%ﬁ G Euads B! enent

hal f-1ifelclearant EVI'E REoR e recep
dependent begtagemRinait vanﬂpbﬂet Migostttin nmri?ﬁtﬂh@lwlowf mavé)e@éiﬁweéltﬁamw“éascade The

humanz4 g Gurfeen FordkampRIMMb A A a@attgcﬁ&ptetbe@hstsgcreéssrﬁégnle@d bewaé.ack the

bility t t t at t
ant i botly- Buiaiadm SeBRIHA ds %?tmﬁ?ﬂ“{?ac%%hia%d@%wve%'&%tbe 56 Bnhas been
reported trondhdiekmydréatialon eisblid sudacedtyicoartiieg Botinsbeptdvistrestt thpyolit serfack assi cal

pat hway and m?h@ﬁ&%n%@é érﬁ@%’buﬁ’cﬁrﬁbe&%mtm&/%bléh@ﬁ fioshirt Héus%' 6r¥na@é16e¥; weakly.
Ant i bodi es essentially |ac hese effeéctor_functions nmay be terned

non- | yti CCV”SWPB%&'%‘Q’O”CI-EU%W 8?@?%”&?%@ hupare e ARtSeh Siafiag pfﬁﬁ—y’ "B ¥r oduced
by a Munbehurefnisegtohcidsercrantisodyo t hose of skill

The humanised antigen binding protein may comprise a constant region, which may
be of any isotype or subclass. The constant region may be of the IgG isotype, for example
lgG1, 1gG2, 19G3, IgG4 or variants thereof. The antigen binding protein constant region may
be 1gG1.

35 Mutational changes to the Fc effector portion of the antibody can be used to change
the affinity of the interaction between the FcRn and antibody to modulate antibody turnover.
The half life of the antibody can be extended in vivo. This would be beneficial to patient
populations as maximal dose amounts and maximal dosing frequencies could be achieved as

a result of maintaining in vivo IC50 for longer periods of time. The Fc effector function of the
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35in the art. Human anti bodi es can be nade by the hybridoma net hod using
human nyel oma or nouse- human heteronyel oma cells |ines see Kozbor (1984) J.
| mmunol 1M88,2080B81432and Br odeur Anti body Producti on TechniPGUEP2@N©®59173
Applications, 51-63 (Marcel Dekker Inc, 1987). Alter nati ve net hods i ncl ude
t he use of h | ibraries aqr tr nsge mce l.ize human
vari sl e PUBPE st Rl W cUEANSHT Y TSRy R 6 e Fet e 12

433- 455; Gmewal nfay9S9) inkn ingreasebsafetioieds 231: 11-23). Sever al

strai nsl OL t r amlﬁglﬂm&lsg& %rﬁlg@r‘ ﬁn(ﬂ@’\br@tgﬁ'cbﬁﬁ |S‘ﬁ1g%ﬁ§bﬂ réd'tﬁﬁ: rﬁabyrﬁlé‘o@e
I NMuNo 0 QCl S e aCe no onu ene
o g e AT AT PRy R oy o Ssstonetopsi B I Shneadsafior o o

Bi ot echnomay datnprBdEnStEtblly diatbd zorfsi9® epiohiaf lgGe oGghd isotyge orlbmuta$8dlE6) . Upon
antigen Cbﬂslaﬁ%ﬁ]aﬁmuﬁibn'{ae%%f %Ebé%ﬁiﬁ&ltﬁnsﬂefre BERANGINEP o'%@ﬁebhé)bvé;‘? of "human

anti bodi es from wn ant 1 bodi es of 1 nterest can be selected. Phage display
t echnol oglp FRAVE QH%&‘QHmFBt PIBLRTE dheryRwitHtighit 9 GERAING ST FRAL ;BP%‘EOQF A% (and
f r agment saidas7ept Jndes mentekifg fof e hyavy tREGOgondabrego848: 552-553 and Giffiths

et al. (1994) EMBO f turation
(Mar ks Bi o/ t echnol "%aisgg%ﬂ%r%%rég %gggan?&%gmghsgs%gag{ rg&{e rﬁo;&!g\%uo ndi ng

af fi ntQy eestes fiom ;eutgted icanstapt ggmaimgic Fha P?”tm%'ﬂﬁszﬁﬁb?fﬁe‘éi?ﬁqc@fl mproved by
sequent i atunitiohePIDAT 4hQ/ok Eindrénddhbladtivation Exakples aﬁﬂueaméa@b@ﬁtanc&hbtakb nat ural ly

0eeur 11 G YARLANL 8,800 SPLeEH! BfheOBab 15, 0B3N S LIRLPY A

af finiti eSSCUSEFIMRIEI%? ‘eprtope |rrpr@ﬁ I'ng" are now
al so avai M&085- 4§&arfdd4‘36é&%0ﬁ§IVé0m49®3662'1<BW02M€%'40ﬁ0use (1993) Nucl .

éi:(rirz Res. t21 T?@ﬁﬁ?aﬁl;%g@ant@@r\ ﬂ%lh&prr@tggunﬂg%mgll%ﬁ%c'ﬁggg%rhgghﬁﬁwnh s
el o AR o St et Bl dhay e Dfge reng Bty iy ARrBe bR ed vt g

conventl ofvattiops/ dOEDand®r ¢ammrmdny aclisatiog. Eodingles afcdudatd dethgrotviges td hat ar e
capabl e of, roQuda%h%thg%H%%% ﬁ%‘té.r}’w&hoanzéﬂgf%fz?%@c&%%'d?&neté}@dé‘écﬁm i} chai ns of

t he anti bod % as a typical source of such DNA. Once

i sol at ed, W[ QOFRIABTE VW%Q@@HHGKE’B”%B:( 1%2€%%n vect ors which are then

transfect ed i nTiee fresint iaddntien Aschroas:s B.nucleik acid @oBcaelvhish efdd®scel | s or

nyel o c einto

bt ai 7 oy H ikl Shodf pRiho LRI ! RS BLORHER. T'hg‘b”ﬂaﬁ%’é%@?%'a%“@ bst i tuti ng

t he codi nEPr¥dige AL eRgsrenReffe) E”%t?{d“q‘qe @F?Bi"ﬁst § Bravy plRimSEalle eaetdi ng

?on h;.ln’&nor(tﬁe i leRYth ihB&)y chblﬂadqubndéo:ﬁ]ﬁj’t(&l)gine bePbRITDRLS &Re fight crRinamptte Mor [) i son
1984) PNAS 81 e decrease, LN | eni city can be

achi eved Bequen f(Eri?helrull Iep%}h{q_pt cfeﬂ:\)ssqu hce, wﬂhﬁ"f‘ﬁndr{a ont e samegnulg:l=ene Mantl bodi es

(" donor" mﬁteptb@dilte@;tlvelmtbe hlmm\acfdrramwcm eaw@ptadwmamwﬁnmela ) and

const ant Buﬁ«ﬁ]h@ﬂ%teﬁq%eg&m@d Rdr&in 4 sd s@dﬂﬁeh&@@h&)‘ém@%@%né @ﬂﬁ&e@DR@eis- (1986)

ci en

30 Nature 3 522-525: and Ver
1534 153612 TERNIGTED r e BT Ry LN e g e EUEGS PHOLYE Torpl et e
r et ent i onmofe GDRLsgibalight clthimgrigtrle peuenagsordimdfull lengts Ilsfht egiresetbignce,onthd t hat

sone fra \j\gﬁ&d‘&ﬁg,ﬂg@% duSierBhii MRcligd erred to as "back nutations”) of the
donor antlbody need to be preserved in the humani sed nol ecule if

si gni fi cant ani”i‘egréﬁ'elfl%Hl"?%ec‘d'faf‘"ihf?f‘tef}ch§s the heyychYD (fay EYNsean@Ech et al .
(198930 PNASQEBNOIR2029; 16, (B33 1CB5637 dlhe nB&élc’LgﬁdmoNallelwch&ideéiﬂﬂe 502). In

this case, O atest sequence honol ogy to
L?r!r]g oné( hﬁ ebang%gare ccﬁosenqurtg 2

t he non- at abase in order to provide
t he human fr arré\?&ﬁ’ﬂ%%'V‘E'FFi)e nugkie agid maiacplg mhish ePﬁPﬁ%thFI%aV&éi'i‘?"b@aYr%‘ép”é? t her
f r om humas vanRsRasKchaPDNAsHqUérdd ahich hddeDa hédvp BhamBamiligdi€sdugerRs sary, key

I’ eSI dues fSFB”E) NBe1£’;Ol?g t | %%4(:?'% rpuec:lelscuatgzlscjtrhgléjctu e whllcﬂte(r)]cc;[dggth lllrrqn accept or
nemork 0 preserve
chain may comprise a variant light chain DNA sequence which encodes a light chain amino
acid sequence of SEQ ID NO: 145, 146 or 147.
The nucleic acid molecule(s) which encodes the antigen binding protein may
comprise any one of the following heavy chain and light chain combinations: H3L4 (SEQ ID
NO: 128 and SEQ ID NO: 132), H3L5 (SEQ ID NO: 128 and SEQ ID NO: 133), H3L6 (SEQ ID

40  NO: 128 and SEQ ID NO: 134), H4L4 (SEQ ID NO: 129 and SEQ ID NO: 132), H4L5 (SEQ
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conformati ons. Conputer nodelling of the anti body maybe used to help
identify such structurally inportant residues, see WO 99/48523.

Al t er nat iwel2zg11/13wsani sati on nmaybe achi eved by a processPofi/EPe@n®sqirhg”. A
statistical analysis of unique human and nurine inmunogl obulin heavy and

l'i ght chaj bl n r t of exposed
resi dues gﬁgg{z}gafagg gEé?[g'N% ?ﬁnﬁéﬁggﬁg“ n &41 rﬁ%:‘%elbﬁ\?o plga 5p$| ndi vi dual
surface pGHQ PO TRGeed SEQ D HAy133). efidbdbic@ ID ¥P: B30ame SEQIRMSEA3Df di ff erent

;tESIaldUES H§|§B§(SE®%W® e80 é"Ad sd%%%% 1§@97H6L eI N%&mé&?sé@% N@ndl Ee?gr sen
reduce th rrﬁ'éh%(g[gﬂl'% 1%#37}9 %(Qn' ﬁg)l': 6B§ %%)D?M# ng'é Q(ggé(é resi dues

initsSfr H@emt) IH?Le(ﬁEﬁl@ NOat3s dnd SEQ 1D NOmM 32hdFe5 (RGO y136 @uch8EQ D human
anti bodi ego. Bag ﬁ éHcPFDeNé‘ 1%§fah<9§@d)% Nb @Df %%4 %Ed@r@%eﬁe%é Seqyh face

accessi bi | It Icient to
render thBO @eﬁa §Eé%'|DeN(Pe1§F36hd S'Fﬂ\)? §Pbi3e°'> F{Bbﬁﬁﬁél tﬁfljﬁ%nﬂﬁﬁﬁ%ﬁ% QY st em
(see al soNbarde).et9La(SEQ DA9d) 137 andHabd mnk: of2) Eope (e b : BhandraEQlDgy Vol .

113: The a I b 105-134
Thi s oc@ u?%ﬁlg_@ll'ﬁurmm s'l}@n%?l aﬁ(ﬁs@%Qeﬁngegﬁt) %d'S&R%d ane%lf?ﬁbagzgecause o)nl y
t he st f ag® FQ {NOFRR). higeisahlesdla (I BNO1178 28¢, R Nﬁg@%éﬂd@é@@'—énm n

undi st ur begkEQ IBWNG:hep aid $EQ MKNOVEB43 pBEeAIRES ($F_Ft§2|DJId© 12hahd SEQ IDMD: i N

WD04/ 00695 %%%.saﬂedqgégﬁé%‘p@ &y a'a'gféggﬁgwd‘%;{'h@ edl%s()éﬁé{]bﬁa)e%es use

of bacteri )" SXprasd s an oduces |es ose to
human ger afd $EQ IDwN@e‘@AbH@eISf{WdLé(ﬁEQ)IDI\W@d\ZQﬁm ﬁ@OFEP d0el32) Hodisapedibi cs
January 2@¥6 pSas 126 88PsEER NOOTIR, 3) HoRBIeaPEGED 16 NN @Sy B @: pr ot ei ns
A bi SE %ﬁ anti gen bindi ng prot e| n is an antigen binding protein having
bi ndi % ificities for at |least two different epitopes. Methods of

maki ng such anTheyeasdnl indhntign giscotreNides aa erprikss@mvedtor domerisinga nutlegdictdi onal | y,

the reconpiRam aPiRHRE 'hQr@lnol&lscpbr%H@&)‘ if b fecBMbihaR Rof b Ao iRk PAEI NS 1S based
on the co-expression of i mmunogl obulin H chain-L chain pairs, 25where

the two He’&ﬁf"ﬁgvmésﬂ?%cf"%ﬁdéﬁfe"bl nding specificities, see MIIstein et al.
(1983) Nat ure 3RbhunEdiBed3BigeVin@R (18I8RYesainel Aareinmag Keproediceain a( 1991) EVMBO
10: 3%5 ﬁﬁé&e h&%é\ %e%o&%?qherﬁg&gmnadﬁgg tn[@eﬂtblngn roWaJ‘de%Qfﬁ)'

potential mXxture o ferent anti tructares are pr oguced of

whi ch onl {ereiR@agamense theesierrat auityrings brst %ﬂﬂ@éldﬁcép%‘%/her%aﬂﬂ reVAIANT; thee approach
i nvol ves hatgemBindifEprv@ini mkﬁcemdlﬁmnaﬁsfmmbh trbMedﬂ@Jsbrrteddecmjhdggc@me@l ficities
to heavy SOChaln copstant re on ri | east the hi nge

n 0
O A R R R TR T
for Iight pelynarlrotise ﬁquglg ma\ty@hgﬂeétéﬁtantlgnn émdm@ergtemmecrtbﬁd béreinfosi ons. DNA

encodpng fuhﬂ@r@:oﬂh]d@e@@%oly%@oiﬁe dhesdifgatight@ah oEthakhtigah Slnhlﬂéﬁrrofeﬁ\d into
separate en co tran itabl e

Xpressi on are t
oot or garrtiearean NGedhEr & el et PR EL g Iy bgataRbes Tor two
or all thp@enas/Waneselahteest@neewgﬁseasaasatteﬁwerebmflrstlerxpr@morecppsedach t he

bi speci fi Gon%?lgésbé);%fynhg‘le&fagg%ﬁﬂgtheévyléhgln@f the g\‘htb@n Qinélhd &Btem'd@gdrlﬁgd
specificity in one armand chai'n pair, providing a second bl ndi ng

speci fi ci P§ePAng W&h%tcﬂ'@P”Sérarﬁec‘g‘@éaﬁf@“@%?"@&@@@a PalyR15legie egprdingie light ) |
(198630 Methabds thHeranbgenyhiraling gyotdi? desc@30.herdint Agably Biandormgd Fosgeiendys
Fragment Scén%?.%é Egecﬁfg%r ass?ntcg%'ﬂla of rﬁ%’engprL?s?o‘ﬂ e é@sbénlcbé ¥ 4 ﬁ’ea@g&gwt €

conpl enment at 6 anti bod ependent

cel lul ar é’ﬂﬂ/%tad'ﬁ'i‘t(,cﬁ“t"v of tire arfioen gh%i'l‘g RroteincRsFiperrspie -4 Oé?@”WIeo%B*t'&?t by the

pr ot eol yt tdlls eHageshpridd adifst vdttorehcoding tHedighteRaib¥n®a Seco@ion efiogigg theon ( see
for exanple v Vpl 94/ 29348) but may be produced directly fromreconbi nantly
transfor b hoSt " cel I's. For the production of ScFv, see Bird et al. (1988)
Sci end® 242: 428 hasb@ll may ba@dhaniobn for&mm@emamrrﬁbﬁnngxamp@gr@émcb Cﬁ"dyle%e

produced mau&gceo\sahsetme Abst Qélghaﬂﬁrd ¥B-HatraR AGdt aae&eh@r&sﬁ&ﬂwalyhee bel ow.

Fv fragnents ear, ter ction e two chai ns
than Fab_ PISgRTE novpeL b nprteal rabelfes BA ST MeeRdoURRERE Hemdomi s,
t hey havefrmmmelmﬂdedﬂw humapieed ardigen tiBlimgoretein alay be $688%d Kicthe hext cilf2:
423-426, shOfiEle n"i’éd1a TSR anBM e difding PSR car B8 nﬂe&ifosalt'legﬁ'gg% bri dges
(d ockshuber et al. (1990) Biochem stry 29: 1362-1367) and "knob 10i n hol e"
nmut ations (zZhu et al. (1997) Protein Sci., 6: 781- 788) ScFv fragnents can
be produced by methods well known to those skilled in the art, see Witlow
et al. (1991) Methods Conpani on Met hog§ Enzynol, 2: 97-105 and Huston et
al. (1993) Int. Rev. Imunol 10: 195-7"217. ScFv may be produced in
bacterial cells such as E. coli or in eukaryotic cells. One disadvant age of
ScFv is the nonoval ency of the product, which precludes an increased

15aV| d| ty due to pol yval ent binding, and their short half-life. Attenpts to

o " o



probl ens include bivalent (ScFV)2 produced from ScFv containing an
additional C-termnal cysteine by chem cal coupling (Adans et al. (1993)
Can. Res ¥08:2011036434034; and McCartney et al. (1995) ProPeirEPEng/ 05873
301-314) or by spontaneous si te specific dinerisation of ScFv cont ai ni ng an
unpai red C-term nal yStei | du riyanov, et 1995) Cell .

Bi ophys 28 gter{gg. gfd rgreﬂp A na Spec:tlté/sa'(gculﬁv'%cr%%é'3bconﬁ‘a'n'n &F a{ng'gef orm

mul t i mer sbihgingprotetneni ng the peptide linker to 3 to 12 residues to form

"di abodi es", s@enkiplabd e c&hpdlion & i3ihg Bm%gmsed%ﬂﬁeh%&g pRﬁ‘éWErﬂd"g t he

i nker stil] further can result i CEv trimers tria , See Kortt et
al. (1997% pkﬁ@f“éﬁ“ﬂcaﬁ%@“%a‘ﬁi%”%é@ SREPVides r“a‘ﬂté‘?fgarsﬁoa‘[pf%l% Fes", see Le
Gal | €ei abharhd®@@tcal ¢elrPSsitiat tbgethkh Rith bEtdciGB for UMY beup,rbvudnd B6r bi val ent ScFv
mol ecul escc?n@éh@*lc@Qh(pﬁt rﬁ&;moﬁ\()ﬁga thé(re&a&é}ﬁé |h$re%§JeHﬁh%nYMuhE with %ﬁ’udﬂoﬁy nerising
motifs to form "nminianti 0|es (see et al. (1992) Biochemstry 31:
1579- 158457 4§fd " ni ni bodi es" (see Hu et aI (1996) Cancer Res. 56: 3055-
3061). ScFv-Sc-Fv tandens ((ScFv)2) nmay al so be produced by |inking two

ScFv unitg % ﬁémc{udespeptl de linker, see Kurucz et al. (1995) J. Imo!.
154: 4576= fic diabodies can be produced through the
noncolfl eltachliisedies j on of two single chain fusion products 30consisting of

VH dﬁmal n frongbm@h&nhta|nbecahnsddrvae@tneﬁbsbyenabreMptacuég dak @k atdigrieB® Ofe cloMa N ﬁf
anot her apti bo Ki anov, et  al 1998 71. . 763-772. The
stabili tyRVoftyps?%%"eg?(% ecaFn ic mg Natan %nsth%an'nb)e 'ds ur?eceedpf%ae PREnt r oduct i on
of di sul prigige. Bareddjessonghe akino beif! pedygihas'of t’mtcamat@h@g@g oafes'clnqatse@ampra or by

]g he for {mhum é?lilb@%'lé@?largb&%‘gﬂecﬁb%b@@ﬁf@r&@%@@ IgWﬂ@lﬁ qg@ Igﬁ(%\@nd"'l}éﬂr ng§58tc FvI
rag S a connect e [ ou a | er el a
(1090755 a0 T B Rl st B i B BEseS st | B0 BT Wlecul es
are avail @BQeSFl@erevsglant[susstngtthSeé:mdfraia@mglat least Igh‘:éa Wbdonm n of an 1gG

nol ecul e or torg F5R cEﬁs%Qx@EE&rnédyo‘P%ﬁQQaME% r%u&gﬁe"cﬁ%@%me%)%ﬁk %%r%mi et al.
(1997) Nature Biotechnol Al'ternatively, tetraval ent

bi speci fi €Roiheyatadle deages B@@fﬁct&e@w@@d ligh} coaies GPG%F%‘PP“&? fosf Bpeinested si ngl e
chain d| abypititce CORseThe AL DRIt eadh. chbih @8:9eldRbdREhdr @t diosd péixinBt) bP the FRTal | er

tetra e I ri zation
of - &1 ther eEy BRI RR SR RhABADR IR bR LI
moti f ( Di Bnding sileghentbedieses, see MJI ler et al. (1998) FEBS Lett 432: 45-49)
or a single Ch&ihd\cdﬂi&bﬁﬁedlcﬁ]s(éﬁé’mﬂ Hlﬁdcﬂglnfldmzﬁ |ratlﬁé biamdgomaéérmbbc@tdmarai ns (VH

T abody, BBl PRS0 ARSI 0 SRR o8R0 R VIET, o
F(ab') 2 fmg}ﬁbdtﬂotgamtyb@@;@)emaedcyﬁby vighingiingdé F@oe@bionglalbﬁfelﬁawaﬁmgrrents or

by hei?”%‘té‘(ﬁé hgo%t'aﬁfb rEéUpr‘H%RhF‘éh‘&'cBﬁplé!nQrH%éenGérﬁ%yt&'&ﬁE@/Q/)é thd C‘M (1992) J.
Exp. 175: ; and el ny et . 'munol . " 148

1547- 1553?°m962r"§’8OékbsF?"&%?'Be“éFaéc?‘%eol at ed VH and VL domal ns (Domantis plc),
see US 6, 248, 5Tks hdd@n6g@Bdondiad;reginrchaddBeén bp@teti 9 esskiattaty lackahé athilay @

anti bodi e val ently
j oi ned an??tlg%{gftgéaérﬁ%ﬂn@ mggfagsm%nélétmag/lo\?gbnrﬁ%oﬁattg%%s@ﬁ |pgﬁqehmlrlr@%rhods See,
for exarerléOtowy4Th6M3”9<8¥JSta'®tr?9é9” W%GP‘FVI repdrieg ilackithe aliify iog"é?'lvaEﬁ ndi ng

prot eps edmpidheenpbiethe BlassidaviRittivag Andriigdisespntibs®/-apbtfenn@ilér g@tokiins t 0
enhance oL, cHangealiights &LLAEh ALl MIGLL 98%so TEDLE] ACld-R0 RELgEN the Fe
15r egi on o1 an dnt' bo d rloug C receptors ff—nc%; ? doe? éved to
medi at e thfé'be¢'¢$ect or functl ons of the anti body whi ch |ncI ude

ant i body- depansigpsgise! | ul ar cytotoxicity (ADCC), fixation of conplenent,

h tosis and half / cl f th Vi fi ti
P one ks et Blimgraihrdosdaue A eSS e et st e st o TRl veat v ou

propedly. inflor arkxiamph entibggiescdanibe made ay themgbridame heethed usieghwrentroyeteereder an

ot her W seg pse-hdRanhdiredyeloORkL We%%eé RoM6t @bd4gd |hﬂ1uﬁﬁ’19§%8012%9d and EP
0307 434 qr one may incorporate a sal vage receptor ﬁﬁ' |tope into the

anti body P%d ?‘H{:'Y"éﬂ%'@”@@‘f‘ hEofugtipR fechaigugsgng A’?@'gatﬁ’?sl 51F¢l§ A°flcy receptors
i ncl ude FDyiRe( by, 1QBTDyﬂeirmtlvd-_rngtﬁ%bdshncILEejﬁﬁldsb af ghade Iieoiea batkankgdrit. miGhi el ds et

al . ( 2001?)0&? ofvﬁhc%l utlllzgh% zﬁ'la %q]lonqg&# oq%r@%\ﬁ\lrn\%&?ﬁgﬁ Eﬁ‘%ﬁﬁ'\l’ &onmon set of

| gGL residues 1s invol ve and FcyRI |
utili4® dingpynebt?: 433408 Qﬁﬁﬂf@PﬁbJBW“WﬁlyeWBﬁh%ﬁ §683)- One group of 1gGL

resi dues reduced binding to all FcyRs when altered to al ani ne: Pro-238,

Asp- 265, Asp-270, Asn-297 and Pro-23931AII are in the 1gG CH2 domai n and
clustered near the hinge joining CHL and CH2. Wiile FcyRl utilizes only the
common set of 1gGl residues for binding, FcyRIl and FcyRIIl interact with
di stinct residues in addition to the conmon set. Alteration of sone
re5|dues reduced blndlng onIy to FcyRII (e.g. 30Arg-292) or FcyRIIIl (e.qg.

NN\ ~ N - I



FcyRII'l but did not affect binding to the other receptor (e.g. Ser-267A a
i nproved binding to FcyRII but binding to FcyRII1 was unaffected). O her
vari ant s wehotitses2i nproved binding to FcyRIl or FcyRI | PCREPROINASUCI I ON N
bi nding to the ot her recept or (e. g Ser 298Al a i nproved binding to FcyRI1I
and reduced bi g\}elp traln ns enlc m|ce re now valﬁa’blewrnere etﬁttal o ndl ng 19Gl
variants 35 ha DI hed PHe™SuBst VR TSRS "af 2988°°°q u- 333 and
Lys- 334. Trmeunnelemwzlclfﬁémenrede@ewtmhgmbreimnwe@iolw b@ewngroenﬁe@eq?n bot h

anti body %rﬁ@mk@ramonndAé BE 705-858 EXh PR ($99@§n9t§e HibtSshHES14 88£2g5hunghans (1997)
| munol . nnu. Rev. |nmunol. 18:

t
736- 706) . MECHEISGRIotE SRARES. (e br 30h Lo oo CERNBe SePate Yo th human
FcRn incl cﬂileele blp2Being BaeRidire ¢f\ng@8BantbbdiGOm GhictBdrtibodisod BibreshchnHi s435.
Substi t ut jQfs.dy any of the positions described in this section nmay enable
increased serum half-life and/or altered effector pr opert| es of the
anti bodi es.  Phage disjay tachngingy £RRR YS6H L RARUCE Aemy] 3TEBVRIRANIROEET | ant s of
the anti bedd ésgmddtytaasyl), até boCafertp(MOddoOtites 348 SEDFE3eINY €Ulifffst &Il ons i n their
const ant gggA d $3-kb eh0 have a profound effect 5on antibody function,
particul arl'y ‘'eftector unctlonlng such as those descri bed above, see for
exanpl®, Boyd &khe tgphnique gbasjnity/miaturatippr{iiasks Bigtechnon(1992) 3987 79¢@83BaKeat i on
variants @edtt@mmblbmamg emmq/rwrﬁrﬁm @eafnhtyrudtwa@nﬁégg\maﬁ sntbb@rieof wherein one
or nore Cérlr%‘ bQ/e%! getqeerqnfly reyla in tﬁgﬂ and Lc golr?:[/art HE?%iongevltf%aqural?y oc%%gfl ed are
cont enpl at'&¢’ PO~ of N asparagi ne- Xserine or
aspar agi nearignts Ianféemqhu erothe ba&ntéamegveé binding affiniti¢s. Yaniamtsfah thisstachpise i ¢

att achmentycfas l&ﬁ@gfehﬂbbﬂhl?@ta@e neR £4d a%naa@redsé@wrl éxaggem ?3/@%19?3803 ;)
mani pul at n Raju et a
Bi och #‘n ﬁ/lafhrlfﬁge éé@%*@g tgfr?r?#a#zl%gl al yation of a TNFRI gG
e rig\BI ¥ Adibbtiepugh a process of regal actosyl ati on and/ or

resialyl at| on @ﬁlh@gc Qﬁ‘&)@m ré’ffy?@él@%?d&ﬁé’édﬁfs%‘%c%%@ﬁ&qtW/@éthcﬁkﬂfm 2,3
sialyltransferase. | ncreasi ngN he termnal Sialylation s believed to

i ncrease EMadiRGMeapiiodiegfe-g- f‘)dﬁﬁﬁ'aﬁpé‘B‘i’JF‘?qu”Cﬁﬂt‘?'%%ﬂ”é%“'onar‘l 15comon with
nost gl ycppeauessisy. lyiusing yigiosaddolidgsroths el a@sapabie of bladiag efectitaliged or ns.  Thi s
m xt u [ p
cuicar it ereohactitl e o RHRALARL M ERAR) W3 Bl Soll ACH R Purce o,
devel oped©tsychiaNG@nee ipo teél’e‘?‘? REA igplgeed inge Wres§@@V%ﬁyh'@’1 argfthen( 2004)
(SCI en;:e 30Fisfeded intdest Sell€budhlas K 8&@@?)8 SQISGG}Q@ cd@br myaddita caldeeedo @it al .

2002) Science 29 Vi.S et 79 Hang et
al . 20 (28tginmss\gro u&lmmuh%[l)% Q‘n proteﬁgo oblf.%lln sya ﬁesbsé)g{nggﬁ{ o Jl’ge DN§\| e Of t he
| gG i sot ypemodifigg by|sgigstijutiagsthp eediiarpedessice fobé'é:mw»,/ar@d'hfﬁh@ineéoféhedefl ned nunber
(€. 9.29 OkorfeBSshdink Abn-RIAEHAL Q. Rurfie) HaRSL csldtht @ioks\Becdbr @(aﬁlblﬁmcﬁr)soﬁ’f
gl ycof or @%'4 ’ The anti bOdI es may be coupled to a non-protei naeous
pol ymer s %\"Aﬁoq y%%ﬂyl ene glycol (PEG, polypropylene glycol or
pol yoxyal kyl ené lar@odtctegad ingnmorfogpnicityeambe dahieRED ) wafting Ghetbe GORs stred

t echni quencgnoﬁun\a'ﬂcfe S%Wrr\g dabdaids] (fdgn@farﬂﬁﬁe% Hio h%anvﬁe\'rnew@% ra%@’éb%rng
antlgen|C|ty and 1 hmunog en|C|t proteins. The use of lation with

di f f er ent "HBFEEK] %@}ﬁf@%é gﬁf‘?/rF’@é‘“(“laP'ﬁ%’aﬁ““%‘?"'%ﬁ%‘?ﬁ’c’ﬁ%"cﬁet Ala&'%B¥en

i nves’o gaNetdrevazn hp22 iR 5,Gind ¥athbbyed iced. (A88aMSEiEncaR3Fal534-1 Sap)refoineyer SEBR Kouneni s
et al. r t

Ant i gen bprggm%?g’lse e ngﬂ%ﬂ%@%o %géeet%%?ﬁétarna%sp bqé}‘(r‘:’l}h plr g'%é%ggguch as
goats (seBeqognt ycf‘éH{‘dé'tat é?mef(al%@}k @s'dtremﬂmﬂt'memqﬁr@ago 323930 Tyfationsy)

chi ckens 6reddvor artivody2@60i b@ﬁbi’e%EervedEl’r\ghe MNevasis@dimolbeidis sigiif@nt(adagenPol | ock et

(1obs) " NapTOyTeiE Bupte Balera ol aulehier SRBHBPNES R SNES 0.0% gt *°5; oger
et al %5 (201901) Natusg 85 VB0 1 -5G3). ¢ thisgase, 5833'5‘930}1“9 regions ShOWA]@ttth@fﬁatQ‘itndl ng
proteins Q&Me@e%@m@l@g%w¢umn G&%ﬁbﬂ@bdyséfé%men from m%H&%,ln &adrtgen

bi ndi ng prot s are C i nan cul turing
Fechnol og ot I RRBEH B REE SRF Frson ff en ERE beiats fiierdst de

encodi ng himearsgoensegeus dyinddideg homet eitipodiss. VEwleategessarydkey messtueetiom fiteo a

repl i cabl gonkegdtBbdyidh Be 8sbstuiel @dThE nfifAn dddEithieranehORiI Bre &N BBk 1 i cati on)
or expression. One expression systemis a glutanmate synthetase system (such
as sold by Lanza Biologics), particularly where the host cell is CHO or
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35Chi nese hanster ovary cells CHO (e.g. CHO K1, ATCC NGO CCL 61, DHFR-CHO
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suspensi on cul ture m)use sertoli cells, nonkey kidney cells, African green
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spargers, ear inpellers. For bubble colums and airlift
react 8 s di r ectetgweeriyagte antipasiegiare @MPESEFFE vasaredy oifgd Batibgdiedlorygter e t he
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Deam dation is a chemcal reaction in which an am de functional group is
renoved. In biochem stry, the reaction is inportant in the degradation of
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bi ndi N proérdibody faesanr, phtichidrg rEeatortfionctioning stich antheseatesanbekase, tsee foe
unaf f ect ed, inglepoRid leﬁgﬁéaﬁ\ﬂﬂ GhRA0Ro! ts'éafjsﬁ Ve &1 681 &?\Falngms oftRys, the
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40 Selection marker
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The conbi nations referred to above may be presented for use in the form of
a single pharmaceutical fornulation conprising a conbination as defined
above optwonall/ypi43eget her with a pharmaceuti cal | y acceptrabieP2@ansdigs or
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treatnent. In Pmr@tect%rfeeexpreﬁeorammaywmheﬁ erdlispigieps beledavirdexsemotpredudieasei n i s
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Enhancer element

35 Where appropriate, e.g. for expression in higher eukaryotes, an enhancer element operably
linked to the promoter element in a vector may be used. Mammalian enhancer sequences
include enhancer elements from globin, elastase, albumin, fetoprotein and insulin.
Alternatively, one may use an enhancer element from a eukaroytic cell virus such as SV40
enhancer (at bp100-270), cytomegalovirus early promoter enhancer, polyma enhancer,

40 baculoviral enhancer or murine lgG2a locus (see W004/009823). The enhancer may be
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35described herein may be used to aneliorate or reduce one or nore aspects
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Cachexia is a condition which is associated with any one or a conbi nation
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of the disease nt o ed h For exanp hex ssocr at ed
o th cancer 1 RYEUCP R P S hurle? Bl R o ac RN Mo AN R

aut oi mrunamdjor y@h’cbf thewrgtigen banldmehtﬂtelrad@nﬁmrtlomexaﬁmeehewrrere@rese@n d@f ac cachexi a
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40  antibodies, following various clarification steps, can be captured using Protein A or G affinity
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the antigen binding proteins described herein if they are at risk of hip
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40 buffered with suitable buffers to a pH within a range of 5 to 8.
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Short Physical Performance Battery (SPPB) is a nulti-conponent neasure of
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The antigen binding proteins described can be used for acute, chronic,
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m?unt an 4 a ra |on e ectlve to down- r rate m ostatin activity in the.subject.
increased. Tn partic ean mass | ect maty be~i'ncreased. The nmass

of any one or 5h%m'b¢rrmdlrmrpr@emm begtimemerﬁg! terthe shigiect inciualtla veepsto tri ceps,
sol eus, tta%e@thbl%p@f&taeﬂa'rt%ﬁla(s-ﬁé)For@Mn;ﬁ’é(Ttt%%%encblrﬂlnb%th@m mayedipjelEdl) ; may be

incre he huma i nding proteins described nmay 15i ncrease
nuscl ?fl lop 'ymétceaﬁ’a%ﬂmp 8'F@Prf‘i‘si§‘e size. The hunmani sed anti gen bi ndi ng
pr ot ei ns descr redineaizedatiigec Bndngswbteinmeydr esedt in oombimalibowith ez eamiscl e

fibrosis. ot-llt_@ﬁihé?%ﬁéaﬁtﬁgctﬁé‘&degf%nfopéﬂéq{pfé%cﬁ{a%p%e’]&ef@l@r%ﬁrZuJBfr‘]doF&Mod ncrease the
proliferation rate of myoblasts and/or activate rl%o geni c |fferent| ation.
[

For exarrpMégestrﬂ'é‘CﬁtaﬁéMF%E Blfie) GenratinohdiaigolpPdrakiPhamegsHtirsl dcdase t he
prol i f er aDkardratond/(Oxandtif: Saviemy, teatosteronefrecourdilast goovl torsohe Galexampl@0The

humani s ed ARk BENSBbR. 3RS CNFRR ERGHIRE AuTBond TS WhoRiprAgRaRP! nati on

of the fo ect's on sat
prolifer at\‘PFSWOQHd\‘RYPbrﬁ?tZé” dgrek paspraland OTHEroRe) AR Fdd QXH’PPW"& ndi ng
pr ot ei ns d%ﬁﬁdtlhm&tcl{)’&ymmw&@lﬂar%QSét%brﬁ) Wemi@ptieniddtegRiGIMENUVSES), afit | gen

bi ndi ng pK/IO(ri Gflnll E’rov %C%ept?talon r‘or statgacllr gﬁég s%npdmne I\gerldlaof-fie(}ug )mJUle %t[tt The

humani sed "an
contracti [AiCPWp@nMP'ﬁﬁS'"B&?'Wﬂ@v@SGﬁUS@P tedtpaetof Ba dlsemes Hmtrﬁdsetelraﬁwgen

bi ndi pg pE&ﬁt@r\aﬂ&sﬂﬁéﬂj Heﬂféé@ﬂsﬂfe t%ﬂﬁen@@fﬂﬁdeh%s where myostaﬂ_m&)nmbmﬁgloﬁﬁéj antigen
bi ndi ng pr.otei ns descr nt hesi s and/ or

oat abori SHEGE® B EEF R RTE L T e Ran sk Rbet | on and
contractility. When thexramphigedmntidemibindgg mtdtes is sisexf in gorsighation eitaoteel pr ot ei ns

such as ny@shRtical SEfvRRBESs, tRARMAARN I PRRM DR LEHHiaLed i, Wgangf the
anti gen binding proteinsS described herein. For exanple protein catabolism

of nuscl e°rrS§P%[f=‘t§ ??HB?’E'?W@§'UE‘H3VE§§“%5‘§9H”3*63?§?‘?’Wr?harﬁ’%iﬂé'?ﬁ n may be
downr e(gul Birrﬁldatbys g @nydpptdpeath voueen if sedinaterédgenarbietychi s@upmtmﬂ;eltheandmcrl bed

her ei n. ﬁ%h‘é’&%ﬂeﬁ] aﬁﬁ‘iﬁ%‘ﬂéa%ﬁt.&éﬁfact@ég&ﬂt %}‘H%%%Sﬂm%@r% \Podi ng proteins

descri bed tod |caI sanple in
vitro or in viVvee q%]b"ﬁt'%rﬁ%f%ﬁrqddo ﬁ?ﬁvﬁ(ﬁ?e@ Presentecghysiedn the ﬁemé’ﬁt’ Pingiyost at i n

anti gen bpmadma@uwambemmloﬁadsmphemgsedmblﬁatdetaeaéﬂney@wvabptmnm tegetterir ed cel | s,
inati ssur—gh ssue %lphave been first renoved (for

exanpl e a oBharTa(teUEcam aqﬁe&able G an mal” bod Conventi onal i nmunoassays
may b&5 errpl oyeWhelil p@pbymdmgthggarg;\form\égtpgptrqvnme(ﬂppreciated that the components

must be stable and compatible with each other and the other components of the formulation
and may be formulated for administration. When formulated separately they may be provided
in any convenient formulation, for example in such a manner as known for antigen binding

proteins in the art.
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40i munohi st ochem stry, or i nmrunoprecipitation. By correlating the
presence or |level of myostatin with a disease, one of skill in the art can
di agnose wheonssoseat ed di sease. Furthernore, detectionPofi/EPrain®sses | evel s
of nyostatin in a subject may be indi cative of a pati ent popul ati on t hat
woul d be respoml ve to treat n]t e tant| gen, bi ng] pr.ot ei ns
described herefn." Béte %ni"‘('?rqwo aasecroé] SRS ° a(C)éVteg a'ns eVers may be

i ndi cat i veisesgfse ttheeddse of eagh carmmpan ftenagy ctn‘ferfrcvm ﬂ@a\yl@m thm%fttlb@ ndirenyetain ismass and
function [&qsiak e@ap%phétea&@dwm'Heheémﬁa@ﬂéd.a@&jrbybhdgélsn&dpﬁ @ptakns descri bed

her ei n. e anti en bi ndj n rotein ed in d|a nostlc Kit
Conpr 1 1 ng B ERE LS OO BR AR HE T OEUAD) S s Be AV abel . and

i nstrutti eymsrgisticallygeotbér wdnds, kdrbinistedng theantigen kindieg protaig akd thenmay conpri se t he
reagents lh@raB&ﬁﬂQE/%EWe%ﬁ%téﬁﬂ%@%ﬁmyﬂoh Pna&/ 'H§Jer %&Eét@r‘%?feét%%{e di3gse Nucl ei ¢ acid

nol ecul es encoding t umani sed ant| rotei ns described herein
may be adfPHFet ¥Rty dgsasiney] fescsin fhan H‘ééHmtqil@Fég?Ct Oﬁ‘??éh AlBt-ei ¢ acid nol ecul e
may express thghejididsmaceutizal cppoifoningdyeos padefacditdf mrtsdnomialhnmamm vari abl e
domai n I be

compr i sy EE A b RP IR mellBE M oBlraiilel TERLARHL B RY 20,
cel | . 10heFenseneniencee the kﬁﬁ]aééwfé'sefhe\iéﬁﬂebtﬁ 'Wﬂ?det?%miné‘ﬁ ATIP M or

admi ni st ragw@norwf&rmsa pharmaceutical Iy acceptabl e excipient and/or one or
nore therapeuti |v nt s ISCUSSEd bave XAVP 20 1.
GENERATI O OF A e L L s
nmyost at i nsubject is typicalljfpehupianr aFiesCBeT eaYy a(SDD@A)ﬂWéUWV&WSﬁ rpbqrypr otein

tseQU(enceQ E@E&é te% warr&&ﬂe)onﬁ&keyspne%a &tb%@e%ﬁﬁ%ﬁ%ﬁ#&ﬂﬁy%tﬁ@ﬂé The bG|Bl
a 0 enapl e
thg e g %pVBtF'”mgﬁﬁ?ﬁﬂve VFQHFadHB?e %%%fcéﬂg %%a%%ﬂaﬁx H‘é pr oper

f ol di ng oénlmryld@texampie compar edl, sheeh, m@nstgoamreomﬁpnhaymdmsmmmj The

mouse pol yphat §idBg éﬁ‘é&%‘%&gnu&§ﬁ%f'd§amg hgel 833 miRRe AR NGl ARBRNA € the mature
nyostatin sequence (SEQ I ecause the sequences of human and

nmouse mat SH¥EChY ALY AHB2 FHTURS 3d8?HSFcra for pgate dig eEMaAFHn o treaizd |
degr adat i mudefa dBeasd catobmutudqtmesda:taweiewtpcniuy@é ahding, y@hatey) oemusck lesygi neer ed

w th g D76A ”“tr%é{g%ﬂ %%ﬁeﬁﬁer%&&9§ropWégj€P§p$Rema§\%ﬂ?ﬁe %&Eﬁﬁaﬁ% one

HexaH sGB1Tev/ tern nus” t nal
sequence, V@i§ 'rt%?ﬁf’dreé@f fThesh ip ﬂ%ed(ﬂf-léﬁﬁ’@ﬂnttﬁﬁ"ﬁyuﬁuﬁg'”NIIVLdNﬁ*%a'E?QQY 85“@”'(9@ agen) in
50 Tri s- Hidm bybftiedlar ndd@atissaidlin @ddidnNafhbse Wiemay deRbiujgpthe dwassehnfhker
exchanged bugto Furin cl eavage buffer (50mM HEPES, pH 7.5, 0.1M NaCl, 0.1%
Triton X—T 1mM Cadl 2), followed by cleavage by Furin (expressed

i n- house, sequéh@ethehumﬁffeﬁ agligenbinding SEEIN spibed 1er8h cap bgBskeddsy V/ V of

Furi ngpr op@piyidcid ércbrev@NtSﬂ‘v@ltrgBﬁneﬂi |nrtﬁ!§) HésTeeﬂi’(Baﬁt@tehl biﬂdmgfb%iefh debQBYLS

pol yprot el n bet en t e an e ostat i bet ween " TPKRSRR"
P’ T DR HREP 45 URHES i TSNS BreB0 At o B s o or o The
whol e m xa&neetsofsyh‘rm@m%mfthe diskesv Glpesubjeatcan be asyaptqmatic.i The eutfddt Gdn- HCl to

di ssoci at ﬁaxﬁeh.!\ eﬁ&Q ‘?&j%‘b@sutud}ﬁ& ME%lszs%SAﬁFoBgﬁllé’éﬁéall%/ éﬁHcﬁ\Fe%Ju Qftdehe mixture
using C8 RP-H (5) 08TP, G ace USA) at 60C with

15- 60% buftigen E“@I’F%ﬂi’%ﬁt's ‘?‘dr‘i"'ﬂl!?)‘erﬁ‘i’ Fﬂﬁ“é%a’( Haiviggsl. M@P*M?F‘I‘Cépy %feC‘Uel% TFA in
H20, BQf f emowdit isGn b¥oliktAvhich pldERts dodetays ihieron$eat pf onElve mbreasheatns symptbine f r ont
of the pegk, ;uaLEh LU LRLR Mt Uure nyostatin, were pooled and used for
subsequent 1 n vitro assays. Figure 1 shows the L/ MB anal ysis for mature
myostatin and Egfimansed arigen H“WM@'”Q’@F”WC{*I‘?r?"l‘l@a)’é'é‘ﬂ%%?eér'fd non- r educed
nyost at i NmsmBeM (ﬂ$herzﬁﬂt %eththHeFapytHnﬁd)r@@dsgﬁ alla@atioN i réductdn, bﬁﬁév’éblld’rhajﬂt
myostatin le tone sp orsr%o% fI r(]jlsreSp ns'é’rﬁ é eané ntgne(p glﬁ'y (Thies et
al . §200_aLt)aér ah?'—cctgr TB?ZT‘) 5Er- (gﬁj(m% 0 4SSdss I'n vitro
activ 1y efscrljrdderin may be URBdisdorrjiersiaros ttecewielos MOIRZEDRYC!s RBgUPtems Pl (LGC

Pr onmochenmyikiBe 8€criv&i Rt own i n DVEM hi gh gI ucose WI t hout phenol red

I it , 0% ch | t d FCS
(vl trogen): Tesdimtsagouteh AR yaeh e be B e RlPed B o ettions i on and

t r ansf ect edount fontharape @8, prigiattd or orevedtative reaimbnich thereasdicgleeéedingder t he
control  OfmdidX of thiBaXERIRY protBR dB&ibdd IRIFQMREA amdht RFededioRimelisaRSf ecti on
reagent (i n-house reagent, cfscrl bed in patent W2006/053782). Cells were
seeded at 40,000 cells per well of a 96 well Fluoronunc Plate (VW) and
allowed to settle and grow overnight. The foll ow ng day, reconbinant nature
nyostatin, either R&D 15Systens nyostﬁq‘l n (788-G3-010/CF) or in-house
myostatin (as descri bed above at bot h



havi ng the sequence shown in SEQ ID NO 104, was added to the nedi um of
each well by serial dilution and cells were left to incubate for a further
6 hours pwoanittis143pe additi on of SteadyLite (Perkin El mPCTIERS)1UMMICH was
i ncubat ed at roomterrperature for 20 mnutes and read in a SpectraMax M
reader (Nbl eCeon%ro r%yeas %sors metorlnsesﬂﬁ)g seea%gr e%t mB gtrartoerng 20nyostatin
activatioft cell " si gng‘? yMPIRTE Pt nhg 1 n 'GP Erage Bk predsi on are shown
in Figur ed®AflbeIdthet9anﬂ%M Eé%?rtlewseemé@éhprteh%ﬂt b otrh thelsiseR&Dlesybeehereiand i n- house
mat ure di neri cTﬁe/nﬁﬁaatsb@ar&rae&b.ﬁan@&Be%ebechﬁeTrﬁelnla§ héxﬁa%ﬂehér@ﬂl/ in |

nner e i ie

| uci feras ent

yost at | noerelion etscs e §5ret BRTR PP DR o aE RGN B T HE ALy and

i nproved bygeity.c range over the R&D Systems nyostatin. 25In an al ternati ve
met hod, A204 celd 5, {dnfsu BiRBPGRER M&n%@écn\ﬁ@d frerdlh Q¥YY HoPanE@é’o%

(I'nvi trogen) and 10% heat 1 nacti vated é} nvi trogen) I1s were then
det ached Gi'e1Pr gragicate qysry gymptesp or\/rgar’gfgﬁ%tron °h Ffjﬁs??ﬁ'éltﬁc%ﬁtﬂm?rf“)}'ﬁﬁlﬁ (I'nvi trogen)
and r esuspenrgedic iraatbEMAdis gétoghiseaios the weitihanti tielq) lierys empleged d%bherapeutic

char coal - 1 ie%;@#asﬂﬁ?&w@sﬁabé’rw &Q%}veﬁ‘ﬂg %sg'l/la% Hﬁt%% cgkﬂér’ Erﬁ ”) (Assay

Medi az were transfecte G3 30plasm d -
cont at i nEapifesgiorf b thesisegeae ba ryarded ﬁ%“%ﬁthﬁ@{pe‘d!c aﬂ%is éA@A”lb@xes of the
PAI -1 pr ogrebr@rracgcagy hdnidiSeed tr@étménﬂweé“@ﬁﬂtne c&maaer&eﬁédtrmn rpeag&ng thel n- house
reagent, escr.l I n tent N sSUsp n S wer e
transferr &t erﬁﬂctaodeseaslel? tcﬁr\r/\*e%?el AL QD% ana® |y|rai‘(c:t'cba§fa Iretdg'o p!%(rr?ﬁ'uﬁ'hg lhe

f ol | owi nginthagt, ofaeeeaﬁbr(fnanramwbeo@rraducmg ”éﬁ mrfrdqer RSBV Byt dsrsympjarst arttryn

(788- B- Oﬂag/egzr)g tﬂé eﬂfé&trmels%eofﬂb/&l%rﬂrfeétmeﬁta& b«}e&ené.moaepy&]e@aar &irded), was
added o] g t I crth ; X! P e % %y L E%tserr al

di lutf 8r Aty *bedﬁgta‘h ﬁdﬁ%‘éﬁetar%dvl ﬁC”ir ° GP]‘@”‘BF %89 é”go %”S§

diluti on dibease)sir warsen ncdsubjent, @ sbfficierdt. vol une of 20pl. Myostatin anti body

m xtures were ad QuRth:IfkeRSE bNOHBAbEndRe séfloﬁ@n%%é‘c'ﬁexrér heistit-ansdnget ed cells
were detached fromflasks w'th versene: Tréu resuspended in assay medi a

at 2. 2x 108SEEIMUSHRRIY Y SHBRSBACS iliieth ra%érampawva MYSHFPENGel |

Pl at es wenheave, nbasig tidethetes incudingtipealrdidbe# nelitus), pithritis, chonichenabfdilird | on of 50pl
of Stegady P oom
Cemperat o F o e SHEntentcRlebudtc 5B ot N o MR e RO
Devi ces) . PhH8Rary @isqses (ORI JediveiaRbiardin El“lt'ﬁ'@ SPIRIPBIP VIR FiEOKe dnur?g?%t atin
activati oays@f:pr@eﬂnbtosnegrwlnleumgathy amyidtidoRig latdhal lstiero$ie (A FaXgHsessi on are shown
: 2 ::IUglu'F gglgesBaese SOS eogcfroms Ogte(()j’:\n%rltls5§ t)baCI(ﬁIV%CdISeeSaS a(fver CIH‘E]OSIS A%ngugleL: )S/ [)ﬁSL” t I ng
di f f er ent dipease, %b'&@?@ﬁ@f% @felrﬂrewntoewlwsaamarombt%ernlédrdefreddwspler ent days.
2. GENERAJLL q;omsg}%g,sAl\m BCDI ES AND CHARACT ERI SATI ON CJ: MJJSE
MONOCLONAL Al IBCDYt 10B3 | 102. aj(g ﬁ] tk (Jackson
Labor at ori es) ﬁ%%e%%mnceéesw (? it ¥%ap W‘EPS é’af” ?""ﬁﬁ"@%’l’? &h %88We§\i‘feh mat ur e
nmyost at i nlogpefepariethaasamdesecielsgendimthboaeps withlage. TiBeéadigon mthengls &t bon, t he

nyost at i N, WaseGRALIGEEDaden &scl@?fnﬁ%%@ﬁ@re%rpﬁ ahmmb ﬁr@@aé’@dtnhhstsl@e conj ugat e
(2.5 pg %ostatrn conjugated to 10 par vum d a further 7.5 pg of

sol ubl e nP'&8FRQWN a@pre Musele rraetmﬁrﬂberﬁ%ﬂ'es Pﬁ"&‘éckﬁéi’%s F%h%\?%‘dbe&ﬂ%PeB

| ynphdRyt @dividus @icbravark ostmbusieermyre) dusso diglsk snudae avaptly frrsoinh iBK6BRCL13 cel | s
(generate 4) pages
381-389) ﬁonelrgt]ﬂgbo%r grgaelﬁggr% %%[C-&i%f% e?%otfe}llﬁrr?uﬁégrwo E%Whg%%nég ybri donas.

| ndi vi duaP'”‘Fi%PrPGtﬁ‘ﬁﬂe%qu her%@am@eer%trﬂeasaégpp?mm ting dilution (using the
met hod descri bage-temitdd riakcie @as@igthefind atiiddie X dnd aceMratbsihRPgisdut@gke col oni es

were i dentlflad Hyer Scocpsltc(::oar‘rlmlrdlnlyau%gd &9 ‘t‘Br‘?FoP%t aQtosnoE‘?se}eQndﬁc%far 3kcretY' ty.
Inrtrally,"hnb drrasuera teened tor bindin CE1ov

agai n$l re@@qummarrrg/mvm Hep th arardﬁrdmwmlosrahdw&n re@ga@luﬁwmwg A secondary
screen of adUieSispRdider ¥:RYetas dEPEHREEMBBNItY SiiMtGordl diBligAd hk st hod to det ect
bi ndi ng to reconbi nant nyostatin (R& Systens, 788-(G8-010/CF) and in-house
expressed' Bfﬁein% €% nyostatin (see 251.1 above). Posi tives

i dentified froRistseenysglesitraphyrcabbadisngjatas witlya m@rswmr@ne@dbiynd imting

di lution bige 8806 foRieRt %pe%n{mnﬂmogr%krorpﬁbét-obér% sulgBLANAE OBichins from
t hese (gybrr dorra%HWgr own factories und er serum free conditions, were

puri f#&d ERF P el g%‘d“ﬁjr’rdrfﬂéryrt? TRUSEE A AE: DipHreatopinep eyt igRoc onal
anti bodi es were then re-screened for nyostatin binding 30by ELISA and
Bl Acore TM. 45



Monocl onal anti body 10B3 was identified as a potent anti body that bound to
reconbi nant nyostatin. 2.2 Sequencing of nonoclonal antibody 10B3 and

cl oni ng ovothe/150B33 chimera Total RNA was extracted fPOREPR@E 108833
hybridonma cells and the cDNA of the heavy 35and light variable domains was

produced by reverse transcri n_ysin pecific for, the | eader
equence P Riicatheioh BGSTL AbERe BelbsRtd Skl AMTECE SRt der or i ned
i sotype ( hig@RainkglvesThredasrise ipfsize h@d/valumébﬂ@dhe@mgﬂoanﬂn'hch!ﬁlbef@onal ns was

then cloned i ancr@,quksaasé&qeﬁtuérﬂﬁhuéﬁg%eﬁétegwut%}@ ch8BRa M%Hur%@br@& I&gino aci d
sequence i s._shown 10B3 VL re%g ‘PSBrOf m no aci d sequence

i s shown MR9SEEFS %"Néﬁe gassrﬁ‘és%‘ff@eom@%ﬂgﬁ?agvéﬁ%ﬁ% IRPEBYC LrA shown i n
Tabl e 3 aindivifligdhet agtive\WHRIng Bl i<l belighB ARCH¢ R0 b 264s8iafE8 with bdreulothéleavy chain

ﬂp?{ﬁ&%ﬁ%ﬁ%ﬁ%ﬁdd%% D L o@%e"'gne%eh@er%m?’sorg‘ygm (C§§‘IQX 5 D‘l I>|O 1)

2) @g NGO 5Tabl e 4:
Li ght chaP?]a%BF@tg‘éwUé??@%%r '”fE\FFtOPtSfBH‘ii‘a@BR bl!f'"d?SR‘\'E% fpilgre,

autoimmunity, and drug or alcohol addiction. Furthermore, cardiac cachexia may be treated
using the antigen binding proteins described herein, for example in patients who have

10 experienced myocardial infarction or patients with congestive heart failure. Thus, a patient
with cancer cachexia may be treated by the antigen binding proteins described herein.

Chronic obstructive pulmonary disease (COPD) patients may display mild, moderate
or severe symptoms of the disease. COPD includes patients with emphysema and bronchitis.
Patients with emphysema are generally very thin or frail, and their disease is generally

15 considered to be irreversible. Therefore, the antigen binding proteins described herein can be
used to treat patients with emphysema since it is more difficult to improve the patient’s
underlying lung function. Patients with bronchitis are generally more robust, although they
may also lack muscle, and their disease is thought to have some degree of reversibility.
Therefore, the antigen binding proteins described herein can be used to treat patients with

20 bronchitis, optionally in combination with treatment of the patient’s underlying lung function.
Treatment with the antigen binding proteins described herein can have a direct effect on
improving the function of muscles involved in respiration in patients with emphysema or
bronchitis.

Cancer patients often display muscle wasting which can lead to hospitalization,

25 infection, dehydration, hip fracture, and ultimately death. For example, a 10% loss of muscle
mass can be associated with a dramatically inferior prognosis of the cancer patient.
Treatment with the antigen binding proteins described herein may improve the performance
status of the cancer patient, for example to allow full chemotherapy or a more aggressive use
of chemotherapy, and to improve patient quality of life. Thus the antigen binding proteins

30  described herein may be used to treat cancer cachexia.

Cancer includes, for example, prostate, pancreatic, lung, head and neck, colorectal
cancer and lymphoma. For example in prostate cancer, the subject may have metastatic
prostate cancer and/or may be undergoing androgen deprivation therapy (ADT). Subjects
with cancer may have locally advanced or metastatic cancer, for example early stage

35 metastatic cancer. Thus a patient undergoing ADT following prostate cancer may be treated
by the antigen binding proteins of the invention.

Patients with chronic renal failure (CRF) or end stage renal disease (ESRD) may be
treated with the antigen binding proteins described herein. For example, patients may be
treated pre-dialysis to delay the start of dialysis. Alternatively, patients who have been on

40  dialysis for 1 year or more, 2 years or more, or 3 years or more may be treated with the

46



1' 10133 KASQDI NSYLS (SEQ ID NO 4) RANRLVD (SEQ ID NO 5) LQCDEFPLT (SEQ ID
NG 6) A chineric anti body was constructed by taking variable

regi ons fwormtis14B0B3 nuri ne nonocl onal anti body (VH SEBQTIER2N®059173 VL: SEQ
I D NO 8) and grafting these on to human 1gGLl/k wild type constant regions.

A S| gnal S chnéprotems 8escrlf)eid hebq gJF.e 'SF?PF ar}tl e nelr&yrgﬂﬁ,rotelns Qescr e qconstruction

of these co struct 0 rne”vari aet()jl e regions
wer e anpl héreia thalyprePaRot eat mupdriyasting @sluersh@tnt%m gilangdermedpthrendt Ysgiof cl oni ng
into nam*rﬁqlelaa[rbeﬁ%maﬁgyoghsvect ors (Rd_Ef1 and RIin_Ef1). Hnd IlIl and Spe |

sites were des pﬂtote;)framethe VH domai n and alllﬁa/vclfomn toavector
(R d_Ef1) cont SiHIRTE 9 KM TG 158" ROWEPawMte PRigc AR 11 and
Bsi W15 1515rietee'u3unmer@tudaswgnleplframrw often hiayeemiiclecitraphyrpriantd fra¢tlrewnd | oni ng i nt o

a vector Eqﬁéd’b_\k:és%%; E%%gbcﬂhrﬁﬂt& B%uMER;’PeQnFI;IaOQEét%HFs ERGLiRPhip fhQireS Wi th the

correct VH R guences were I1dentified
and pl as M“H%C'ep?’@ﬁ'é{?'&?‘ st ity t%fj'éﬁ‘ﬁ?a?’lﬂ’ qfr'ﬁ'i‘ B'BJF‘%(W%?B?”&QC&? oL QIPEs) f or
expr essi Oftadture EkkNKaf apeHulatieruqréuratdna Fugherdnite] nardli lysfravarre pgiants Biteetsof r om t he
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10B3 cause progressive muscle weakness. Muscular dystrophles are characterized by progressive
skeletal muscle weakness, defects in muscle proteins, and the death of muscle cells and
tissue. Examples of muscular dystrophies include Duchenne (DMD), Becker, limb-girdle
(LGMD), congenital, facioscapulohumeral (FSHD), myotonic, oculopharyngeal, distal, and
25 Emery-Dreifuss. For example the antigen binding proteins described herein can be used to
treat Duchenne, Becker or limb-girdle muscular dystrophies. Also, diffuse muscle atrophy
rather than local atrophy may be treated by the antigen binding proteins described herein. In
particular, myotonic dystrophy may be treated by the antigen binding proteins described
herein because of more focalized muscle atrophy/dysfunction and the role of skeletal/bone
30  and cardiac issues in the disease.

Obesity is a condition in which excess body fat has accumulated to such an extent
that health may be negatively affected. It is commonly defined as a body mass index (BMI =
weight divided by height squared) of 30 kg/m2 or higher. This distinguishes obesity from
overweight which is defined by a BMI of between 25-29.9 kg/mz. Obesity can be associated

35 with various diseases, including cardiovascular diseases, diabetes mellitus type 2, obstructive
sleep apnea, cancer, and osteoarthritis. As a result, obesity has been found to reduce life
expectancy. Typical treatments for obesity include dieting, physical exercise and surgery.
Obesity may be treated by the antigen binding proteins described herein which increase
muscle mass and as a result can increase basal metabolic rates. For example, improved

40 serum chemistries and insulin sensitivity may result from such treatment.
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assessment, and weight monitoring. Muscle strength can be assessed using bilateral limb
muscles, neck muscles or abdominal muscles.

Short Physical Performance Battery (SPPB) is a multi-component measure of lower
extremity function that is assessed by measures of standing balance, walking speed, and

20 ability to rise from a chair, rated on a scale of 0-4. Walk test is an assessment of lower
extremity function that times how long it takes a patient to walk a certain distance. Leg Press
measures leg strength using weights and assessment of force. Multiple scales and systems
are used in the art to qualitatively assess a patient’s quality of life. Dual-energy X-ray
absorptiometry (DEXA) is a measure of estimated skeletal muscle mass.

25 A number of assays in animals can also be used to demonstrate changes in muscle
mass and muscle strength, and muscle function. For example, the grip strength test
measures an animal’'s strength when pulled against a grip strength meter. The inclined plane
test measures an animal’s ability to suspend itself. The swim test measures functional ability
through a representative activity, for example swimming, and is similar to the walk test in

30 humans. The Hindlimb Exertion Force Test (HEFT) measures the maximum force exerted
following applied tail stimulus. Other physical performance tests in animals include walking
speed and wheel running. These tests/models can be used alone or in any combination.

A High Fat Diet (HFD) induced insulin resistance mouse model may be used as a
model for obesity.

35 Glucocorticoids are commonly used in the treatment of a vast array of chronic
inflammatory illnesses, such as systemic lupus erythematosus, sarcoidosis, rheumatoid
arthritis, and bronchial asthma. However, administration of high doses of glucocorticoids
causes muscle atrophy in human and animals. Similarly, hypercortisolism plays a major role
in muscle atrophy in Cushing’s disease. Dexamethasone (dex)-induced muscle atrophy is

40 associated with a dose-dependent marked induction of muscle myostatin mRNA and protein
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study the antigen binding proteins of the invention.
The antigen binding proteins described can be used for acute, chronic, and/or
35 prophylactic therapy. Acute therapy can quickly build strength and bring the patient to an
adequate level of functional ability that could then be maintained by exercise or chronic
therapy. Chronic therapy could be used to maintain or slowly build muscle strength over time.
Prophylactic therapy could be used to prevent the declines in muscle mass and strength that

typically occur over time in the patient populations described. Improvement of muscle function
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The details of the 14 nmer custom designed artificial peptide sequences,
overl apping by 10 am no acids (offset by 4 am no acids) are provided in
Tabl e 7. Walba/181432y 0St at in artificial peptides Pepti dePNTa&P2011/059173
SequenceCTer mHydr oMN 1 H DFGLDCDEHSTESRGSG (SEQ I D NO 56) -NH2

-0. 045 21%4o§4wa3 I%I oL L0 %‘%ﬁ R%RY grl erventlon .3 Iesstl_tla%/er(t)a 118
2217. 09 5°BPHTIHS &S S8 YRG5
muscle wastlng requires only maintenance of muscle functlon.

The humanised antigen binding proteins described may also have cosmetic uses for

increasing muscle strength, mass and function. The humanised antigen binding proteins
5 described may also have uses during space flight and training exercises for astronauts.

The humanised antigen binding proteins described may have a direct biological effect
on muscle, such as skeletal muscle. Alternatively, the humanised antigen binding proteins
described may have an indirect biological effect on muscle, such as skeletal muscle.

For example, the humanised antigen binding proteins may have an effect on one or

10 more of muscle histology, muscle mass, muscle fibre number, muscle fibre size, muscle
regeneration and muscle fibrosis. For example muscle mass may be increased. In particular,
lean mass of a subject may be increased. The mass of any one or a combination of the
following muscles: quadriceps, triceps, soleus, tibialis anterior (TA), and extensor digitorum
longus (EDL); may be increased. The humanised antigen binding proteins described may

15 increase muscle fibre number and/or muscle fibre size. The humanised antigen binding
proteins described may enhance muscle regeneration and/or reduce muscle fibrosis. The
humanised antigen binding proteins described may increase the proliferation rate of
myoblasts and/or activate myogenic differentiation. For example, the humanised antigen
binding proteins may increase the proliferation and/or differentiation of muscle precursor cells.

20 The humanised antigen binding proteins described may have one or a combination of
the following effects on satellite cells: activate, increase proliferation and promote self
renewal. The humanised antigen binding proteins described may modulate myostatin levels.
The humanised antigen binding proteins described may increase body weight of the subject.
The humanised antigen binding proteins described may increase muscle contractility and/or

25 improve muscle function. The humanised antigen binding proteins may increase bone
density.

The humanised antigen binding proteins described herein may modulate the
synthesis and/or catabolism of proteins involved in muscle growth, function and contractility.
For example protein synthesis of muscle-related proteins such as myosin, dystrophin,

30 myogenin may be upregulated by use of the antigen binding proteins described herein. For
example protein catabolism of muscle-related proteins such as myosin, dystrophin, myogenin

may be downregulated by use of the humanised antigen binding proteins described herein.

Diagnostic methods of use

35 The humanised antigen binding proteins described herein may be used to detect myostatin in
a biological sample in vitro or in vivo for diagnostic purposes. For example, the anti-myostatin
antigen binding proteins can be used to detect myostatin in cultured cells, in a tissue or in
serum. The tissue may have been first removed (for example a biopsy) from a human or
animal body. Conventional immunoassays may be employed, including ELISA, Western blot,

40 immunohistochemistry, or immunoprecipitation.
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-NH2 0.346 2165.17 7 Biotin- SGSGSRCCRYPLTVDFEA (SEQ ID NO 59) -NH2 0.394
2173.18 9 Biotin- SGSGRYPLTVDFEAFGAD (SEQ I D NO 60) -NH2 0.456 2229.16 11
Bi otin- SESGIMDEEBEGADW | A (SEQ ID NO 61) -NH2 0. 646 2P83/FP301185Brdti n-
SGSGEAFGW DW I | APKRY (SEQ I D NGO 62) -NH2 0. 505

By correlating the presence or level of myostatin with a disease, one of skill in the art
can diagnose the associated disease. Furthermore, detection of increased levels of myostatin
in a subject may be indicative of a patient population that would be responsive to treatment
with the antigen binding proteins described herein. Detection of a reduction in myostatin

5 levels may be indicative of the biological effect of increased muscle strength, mass and
function in subjects treated with the antigen binding proteins described herein.
The antigen binding proteins may be provided in a diagnostic kit comprising one or more
antigen binding proteins, a detectable label, and instructions for use of the kit. For
convenience, the kit may comprise the reagents in predetermined amounts with instructions
10 for use.
Nucleic acid molecules encoding the humanised antigen binding proteins described herein
may be administered to a subject in need thereof. The nucleic acid molecule may express the
CDRs in an appropriate scaffold or domain, the variable domain, or the full length antibody.
The nucleic acid molecule may be comprised in a vector which allows for expression in a
15 human or animal cell. The nucleic acid molecule or vector may be formulated for
administration with a pharmaceutically acceptable excipient and/or one or more

therapeutically active agents as discussed above.

EXAMPLES
20 1. GENERATION OF RECOMBINANT PROTEINS

1.1 Purification of mature dimeric myostatin

The HexaHisGB1Tev/ (D76A) mouse myostatin polyprotein sequence (SEQ ID NO:
101) was expressed in a CHO secretion system. The GB1 tag (SEQ ID NO: 102) is described
in WO2006/127682 and was found to enable the expression of myostatin at higher levels and

25 enabled the proper folding of myostatin compared with constructs which used an Fctag. The
mouse polyprotein sequence (SEQ ID NO: 103) was used to generate the mature myostatin
sequence (SEQ ID NO: 104) because the sequences of human and mouse mature myostatin
are 100% identical. To reduce any potential degradation of myostatin, the mouse polyprotein
sequence was engineered with a D76A mutation in the region “DVQRADSSD”.

30 The expressed HexaHisGB1Tev/ (D76A) mouse myostatin polyprotein, minus the
signal sequence, was captured from the CHO medium using Ni-NTA agarose (Qiagen) in 50
Tris-HCI buffer, pH8.0 with 0.5M NaCl. The Ni eluate was buffer exchanged into Furin
cleavage buffer (50mM HEPES, pH 7.5, 0.1M NaCl, 0.1% Triton X-100, 1mM CaCl,), followed
by cleavage by Furin (expressed in-house, sequence of Furin shown in SEQ ID NO: 105) at

35 1:25 V/V of Furin/protein ratio, overnight at room temperature. Furin cleaves polyprotein
between the pro-peptide and mature myostatin (between “TPKRSRR” and “DFGLDCD”) to
generate pro-peptide and mature myostatin.

The whole mixture of the Furin cleavage reaction was put into 6M Gdn-HCI to
dissociate the aggregate. Mature myostatin was isolated from the mixture using C8 RP-HPLC

40 (Vydac 208TP, Grace, Deerfield, IL, USA) at 60°C with 15-60% buffer B gradient in 40

51



2265. 28 15 Biotin- SGSGADW | APKRYKANY (SEQ I D NO 63) -NH2 0.416 2337. 39
Bi oti n- SGSA APKRYKANYCSGE (SEQ ID NO 64) -NH2 0.183 2113.11 19 Biotin-
SGSGRYKANYQIGHOERM2( SEQ | D NO. 65) -NH2 0.286 2182. 15 2PCBIFPROI1N/059173
SGSGANYCSCECEFVFLK (SEQ ID NGO 66) -NH2 0.436 2180.17 23

minutes (C8 RP-HPLC buffer A: 0.1% TFA in H,O, buffer B: 0.1% TFA in 100% Acetonitrile).
The fractions in the front of the peak, which contain mature myostatin, were pooled and used
for subsequent in vitro assays. Figure 1 shows the LC/MS analysis for mature myostatin and
Figure 2 shows a NUPAGE gel with the reduced and non-reduced myostatin samples.

5 1.2 In vitro biological activity of recombinant myostatin

The myostatin responsive reporter gene assay (Thies et al., (2001) Growth Factors
18(4) 251-259) was used to assess in vitro activity of myostatin in Rhabdomyosarcoma cells
(A204). A204 cells (LGC Promochem HTB-82) were grown in DMEM high glucose without
phenol red (Invitrogen), 5% charcoal stripped FCS (Hyclone) and 1X Glutamax (Invitrogen).

10 Cells were then trypsinised to generate a suspension and transfected with a pLG3 plasmid
containing a luciferase gene under the control of 12x CAGA boxes of the PAI-1 promoter
using Gemini transfection reagent (in-house reagent, described in patent W0O2006/053782).
Cells were seeded at 40,000 cells per well of a 96 well Fluoronunc Plate (VWR) and allowed
to settle and grow overnight. The following day, recombinant mature myostatin, either R&D

15 Systems myostatin (788-G8-010/CF) or in-house myostatin (as described above at 1.1), both
having the sequence shown in SEQ ID NO: 104, was added to the medium of each well by
serial dilution and cells were left to incubate for a further 6 hours prior to the addition of
SteadyLite (Perkin Elmer LAS) which was incubated at room temperature for 20 minutes and
read in a SpectraMax M5 reader (Molecular Devices). Dose response curves demonstrating

20 myostatin activation of cell signalling, resulting in luciferase expression are shown in Figure
3A. It can clearly be seen that both the R&D Systems and in-house mature dimeric myostatin
species activate A204 cells resulting in luciferase signal in a dose dependent manner. The in-
house purified myostatin demonstrates a preferential lower background in the assay and
improved dynamic range over the R&D Systems myostatin.

25 In an alternative method, A204 cells (LGC Promochem HTB-82) were grown in
McCoys media (Invitrogen) and 10% heat inactivated FBS (Invitrogen). Cells were then
detached with a 1:1 mixture of versene (Invitrogen) and TrypLE (Invitrogen) and resuspended
in DMEM high glucose without phenol red, 5% charcoal-stripped serum (Hyclone) and 2mM
glutamax (Invitrogen) (Assay Media). 14x10° cells were transfected by mixing 18.2ug of pLG3

30 plasmid - containing a luciferase gene under the control of 12x CAGA boxes of the PAI-1
promoter - with 182l of 1mM Gemini transfection reagent (in-house reagent, described in
patent W0O2006/053782) in suspension. Cells were transferred into a T175 culture flask and
incubated overnight. The following day, recombinant myostatin, either R&D Systems
myostatin (788-G8-010/CF) or in-house myostatin (as described above at 1.1), was added to

35 96 well, black FluoroNUNC assay plate (VWR) either by serial dilution or at a constant
concentration in the presence of a serial dilution of test antibody in a final volume of 20pl.
Myostatin antibody mixtures were allowed to preincubate for 30 minutes. The transfected cells
were detached from flasks with versene:TrypLE, resuspended in assay media at 2.2x10°
cells/ml and dispensed into the assay plate at 180pl/well. Plates were incubated for a further 6

40 hours prior to the addition of 50l of SteadyLite reagent (Perkin Elmer LAS) which was
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Bi otin- SGSGCECEFVFLKYPHT (SEQ ID NO 67) -NH2 0.447 2211.21 25 Biotin-
SGCSGFVFLKYPHTHLVH (SEQ I D NO 68) -NH2 0.593 2279.36 27 Biotin-
SGSCKYPHVBIRVHQANB2( SEQ | D NO. 69) -NH2 0.279 2183. 14 29CBiFP2011/059173
SGSGHTHLVHQANPRGSA (SEQ I D NGO 70) -NH2 0.218 2037.94 31 Biotin-

SGSGVHQANECBL%%@@ZF%O&%E%&QM@%r 26 :Hinutes and read in a SpectraMax M5 reader
(Molecular Devices). Dose response curves demonstrating mature dimeric myostatin
activation of cell signalling, resulting in luciferase expression are shown in Figure 3B. The in-
house myostatin species activates A204 cells resulting in luciferase signal in a dose

5 dependent manner and reproducibly on different test occasions as represented by data

obtained on different days.

2. GENERATION OF MONOCLONAL ANTIBODIES AND CHARACTERISATION OF
MOUSE MONOCLONAL ANTIBODY 10B3

10 2.1 Monoclonal antibodies

SJL/J mice (Jackson Laboratories) were immunised by intraperitoneal injection each
with mature myostatin (prepared as described in Example 1 ). Before immunisation, the
myostatin was conjugated to C. parvum and mice immunised with the conjugate (2.5 ug
myostatin conjugated to 10 pg C.parvum) and a further 7.5 pg of soluble myostatin. Spleen

15 cells from the mice were removed and B lymphocytes fused with mouse myeloma cells
derived from P3X63BCL2-13 cells (generated in-house, see Kilpatrick et al., 1997 Hybridoma
16(4) pages 381-389) in the presence of PEG1500 (Boehringer) to generate hybridomas.
Individual hybridoma cell lines were cloned by limiting dilution (using the method described in
E Harlow and D Lane). Wells containing single colonies were identified microscopically and
20  supernatants tested for activity.

Initially, hybridoma supernatants were screened for binding activity against
recombinant myostatin in an FMAT sandwich assay format. A secondary screen of these
positives was completed using a BlIAcore™ method to detect binding to recombinant
myostatin (R&D Systems, 788-G8-010/CF) and in-house expressed purified myostatin (see

25  1.1above).

Positives identified from the myostatin binding assay were subcloned by limiting
dilution to generate stable monoclonal cell lines. Immunoglobulins from these hybridomas,
grown in cell factories under serum free conditions, were purified using immobilised Protein A
columns. These purified monoclonal antibodies were then re-screened for myostatin binding

30 by ELISA and BlAcore™.

Monoclonal antibody 10B3 was identified as a potent antibody that bound to

recombinant myostatin.
2.2 Sequencing of monoclonal antibody 10B3 and cloning of the 10B3 chimera
Total RNA was extracted from the 10B3 hybridoma cells and the cDNA of the heavy

35 and light variable domains was produced by reverse transcription using primers specific for

the leader sequence and the antibody constant regions according to the pre-determined
isotype (IgG2a/k). The cDNA of the variable heavy and light domains was then cloned into a
plasmid for sequencing. The 10B3 V4 region amino acid sequence is shown in SEQ ID NO: 7.
The 10B3 V| region amino acid sequence is shown in SEQ ID NO: 8. The Kabat CDR

40  sequences for 10B3 are shown in Table 3 and Table 4.
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-NH2 0.297 1909.85 33 Biotin- SGSGNPRGSAGPCCTPTK (SEQ I D NO 72) -NH2 0.238
1901. 87 35 Biotin- SGSGSAGPCCTPTKMSPI (SEQ ID NO 73) -NH2 0.468 1905.96 37
Bi oti n- SEBGCATIRTHANMSPI NMLY (SEQ I D NO 74) -NH2 0.582 2PC5/FP201106173

2011/ 151432PCT/ EP2011/ 059173 39 Bi oti n- SGSGTKMSPI NMLYFNCGK (SEQ I D NO 75)

Table 3: Heavy chain CDR sequences

Antibody |CDRH1  |CDR H2 CDR H3

10B3 GYFMH  [NIYPYNGVSNYNQRFKA RYYYGTGPADWYFDV
(SEQID  |(SEQ ID NO: 2) (SEQ ID NO: 3)
NO: 1)

5 Table 4: Light chain CDR sequences

Antibody |CDR L1 CDR L2 CDR L3
10B3 KASQDINSYLS RANRLVD LQCDEFPLT
(SEQ ID NO: 4) (SEQIDNO:5)  |[(SEQ ID NO: 6)

A chimeric antibody was constructed by taking variable regions from the 10B3 murine
monoclonal antibody (Vii: SEQ ID NO: 7; V.: SEQ ID NO: 8) and grafting these on to human
IgG1/k wild type constant regions. A signal sequence (as shown in SEQ ID NO: 9) was used

10 in the construction of these constructs.

In brief, the cloned murine variable regions were amplified by PCR to introduce
restriction sites required for cloning into mammalian expression vectors (Rld_Ef1 and
RIn_Ef1). Hind 11l and Spe | sites were designed to frame the V, domain and allow cloning
into a vector (Rld_Ef1) containing the human 01 wild type constant region. Hind 11l and BsiW |

15 sites were designed to frame the V| domain and allow cloning into a vector (RIn_Ef1)
containing the human O constant region. Clones with the correct Vi (SEQ ID NO: 25) and V.
(SEQ ID NO: 8) sequences were identified and plasmids prepared (using standard molecular
biology techniques) for expression in CHOK1 cell supernatants. Antibodies were purified from
the cell supernatant using immobilised Protein A columns and quantified by reading the

20  absorbance at 280nm.

The resulting chimeric antibody was termed 10B3 chimera (10B3C or HCLC). The
10B3 chimeric antibody has a heavy chain amino acid sequence as set out in SEQ ID NO: 26.
The 10B3 chimeric antibody has a light amino acid sequence as set out in SEQ ID NO: 27.
2.3 Binding to recombinant myostatin

25 10B3 and 10B3 chimera (10B3C) bound myostatin (R&D Systems, 788-G8-010/CF)
in a sandwich ELISA. Plates were coated with myostatin at 10ng/well and blocked with Block
solution (PBS, 0.1% TWEEN and 1% BSA). Following washing (PBS, 0.1% TWEEN}),

antibody was incubated at 37°C for 2 hours over a dilution series and plates washed again

prior to incubation at 37°C for 1 hour with anti-mouse HRP or anti-human HRP (Dako, P0161
30 & Sigma, A-8400, respectively). Plates were again washed and OPD substrate (Sigma,
P9187) added until colourometric reaction occurred and the reaction stopped by the addition

of H,SO,. Plates were read at an absorbance of 490 nm and EC50 determined (see Table 5).
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-NH2 0.39 2157.27 41 Biotin-

2193.28 43 Biotin-
Bi oti n-

SGSALYFNCGKEQ | YK

SEECHERI43YCKI PAW (SEQ I D NGO 78)

SGSGPI NMLYFNGKEQ! |

(SEQ ID NO 77)

(SEQ ID NO 76)

-NH2 0. 504
-NH2 0.434 2199. 26 45

-NH2 0. 416 2@60/EPZ04/D5Brdt i n-

SGSG | YGKI PAWVDRC (SEQ I D NO. 79)

10

15

20

25

30

-NH2 0.558
Table 5. EC50 of parental 10B3 and chimeric 10B3 antibodies

Antibody Mean EC50 (ng/ml) 95% confidence levels (ng/ml)
10B3 69 46 - 102
10B3 Chimera 49 33-73

The affinity of 10B3 mouse parental and 10B3C for recombinant myostatin was
assessed by BlAcore™ (surface plasmon resonance) analysis. Analysis was carried out by
the use of a capture surface: anti-mouse IgG was coupled to a C1 chip by primary amine
coupling for 10B3 mouse parental; and a protein A surface was created on a C1 chip by
primary amine coupling for 10B3 chimera.

After capture, recombinant myostatin was passed over the surface at 64nM, 16nM,
4nM, 1nM, 0.25nM and 0.0625nM, with a buffer injection (i.e. 0nM) used for double
referencing. There was a regeneration step between each analyte injection, after which the
new antibody capture event occurred before the next injection of myostatin. The data was
analysed using both the 1:1 model and the Bivalent model inherent to the T100 machines
analysis software (see Table 6). Both capture surfaces could be regenerated using 100mM
phosphoric acid, the work was carried out using HBS-EP as the running buffer and using
25°C as the analysis temperature.

Table 6. T100 data for parental 10B3 and chimeric 10B3 binding to myostatin

Kinetic Model

Equilibrium Constant (KD) for
10B3 Chimera

Equilibrium Constant (KD) for
10B3 Mouse Parental

All Curves 1:1 Model

88pM

1nM

All Curves Bivalent Model

3.6nM

5.9nM

To further analyse the binding capability of 10B3, ELISA based assays were
undertaken to determine whether binding was specific for pure mature myostatin or if binding
could still occur with other myostatin antigens including latent complex, and mature myostatin
released from latent complex following BMP-1 cleavage between Arg 75 and Asp 76 of the
myostatin pro-peptide (Wolfman et al (2003) PNAS 100: pages 15842-15846).

Purification of human myostatin pro-peptide was carried out using a
HexaHisGB1Tev/Human Myostatin pro-peptide sequence (SEQ ID NO: 106). This sequence
was expressed in the CHO secretion system, and expressed protein was captured by Ni-NTA
(GE Healthcare, NJ) from the CHO medium. The HexaHisGB1tag was cleaved by Tev
protease (expressed in-house, sequence shown in SEQ ID NO: 107). Tev protease cleaves
between the tag and the pro-peptide (between “ENLYFQ” and “ENSEQK”) of SEQ ID NO:
106 to yield the sequence of SEQ ID NO: 108.

The cleaved tag and non-cleaved hexaHisGB1Tev/Human Myostatin polyprotein

were captured on Ni-NTA in the presence of 6M Guanidine HCL, with the tag cleaved human
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2091. 25 49 Biotin- SGSGEKI PAMWVDRCGCS (SEQ I D NO 80) -CH 0.396 1950. 02
Anal ysis of the 14 nmer peptide binding data denonstrated that 10B3 was
unabl e t owbiznd/@amMB2] | near epitope within nyostatin. ConPCBIEPaMtLIOSNYDSt atin
anti bodi es however, were shown to bind epitopes within the peptide set
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reacti ons were our at 37C.

St andH? d {ﬂ@@hcqm@&éé@arc@ﬁ"m@ body CHMB anph BPBPACE (dafalnetishewrdfFor theoo0 di | ut ed
strept avi dve- 1Fdlﬂ:ésmnﬂ5(m%f¢luﬁ15]aiﬁ9odﬂﬁa%@ntacb‘rﬁlpI@((ﬁlsmtgmrwa%ﬁﬁéubétédubm{ ion for 1

hour. Pla ol | owi ng
D subst VLT e R iRl il 8RR o 9 aBE IRALS R eon cur ves
20and | C56uN ZhUeand 4% Be 3p nHielgactionwasf ingupatsd altaorp aright tEgMFaﬂ eroﬂmwn in
Figure 5 aBdexprlab& iRnbReR&LLENce sNownirBES I8 NO: @ngﬁ? AeHB! debrefigicept Or

neutr 1’;1% [ sat { on Ant i body Mean IC50 (ng/m) 95% contidence levels (ng/m)
The myostatin antigens were coated onto wells of an EIA/RIA plate (Costar) at
100ng/well at 4°C overnight in PBS, prior to blocking (PBS, 3% BSA) for 30 minutes at room
temperature. Plates were washed (PBS, 1% BSA and 0.1% Tween20), prior to the addition of
a dilution series of 10B3 in wash buffer and incubation for 2 hours at room temperature.

20 Plates were again washed prior to addition of peroxidase-conjugated Affinipure F(ab’)2
fragment donkey anti-mouse IgG (Jackson Laboratories cat 715-036-151) diluted 1:10,000 in
wash buffer and incubated for 1 hour at room temperature. A final wash step preceded
addition of TMB substrate and colorimetric change which was stopped with Sulphuric acid
and plates read at 450nm. Figure 4 shows that 10B3 is able to bind mature dimeric myostatin,

25 latent complex (tetramer), and myostatin released from the latent complex following BMP-1
cleavage. It was also found that 10B3 does not bind to the pro-peptide dimer (data not
shown).

2.4 Crude mapping of the 10B3 binding epitope on myostatin

Biotinylated 14 mer peptides overlapping by 10 amino acids (offset by 4 amino acids)
30  were synthesised based on the myostatin amino acid sequence to map the location of the
binding epitope recognised by 10B3 (supplied by Mimotopes, Australia).

Work was carried out on an SRU BIND reader (SRU Biosystems). A streptavidin
biosensor plate was washed, a baseline reading taken, and biotinylated peptides captured
onto the streptavidin coated biosensor plate. The plate was washed again, and a new

35 baseline reading taken, antibody was then added and binding monitored.
The details of the 14 mer custom designed artificial peptide sequences, overlapping

by 10 amino acids (offset by 4 amino acids) are provided in Table 7.

Table 7: myostatin artificial peptides

Peptide | NTerm | Sequence CTerm Hydro MWt
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Mean | C50 {1nM 9bBoaenfiidenaceNoessl s (nM 10RB210. 00646- [2183.13
SGSGEAFGWDWIIAPKRY
13 Biotin- | (SEQ ID NO: 62) -NH2 0.505 2265.28
SGSGWDW IIAPKRYKANY
15 Biotin- | (SEQ ID NO: 63) -NH2 0.416 2337.39
SGSGIAPKRYKANYCSGE
17 Biotin- | (SEQ ID NO: 64) -NH2 0.183 2113.11
SGSGRYKANYCSGECEFV
19 Biotin- | (SEQ ID NO: 65) -NH2 0.286 2182.15
SGSGNYCSGECEFVFLQK
21 Biotin- | (SEQ ID NO: 66) -NH2 0.436 2180.17
SGSGGECEFVFLQKYPHT
23 Biotin- | (SEQ ID NO: 67) -NH2 0.447 2211.21
SGSGFVFLQKYPHTHLVH
25 Biotin- | (SEQ ID NO: 68) -NH2 0.593 2279.36
SGSGQKYPHTHLVHQANP
27 Biotin- | (SEQ ID NO: 69) -NH2 0.279 2183.14
SGSGHTHLVHQANPRGSA
29 Biotin- | (SEQ ID NO: 70) -NH2 0.218 2037.94
SGSGVHQANPRGSAGPCC
31 Biotin- | (SEQ ID NO: 71) -NH2 0.297 1909.85
SGSGNPRGSAGPCCTPTK
33 Biotin- | (SEQ ID NO: 72) -NH2 0.238 1901.87
SGSGSAGPCCTPTKMSPI
35 Biotin- | (SEQ ID NO: 73) -NH2 0.468 1905.96
SGSGCCTPTKMSPINMLY
37 Biotin- | (SEQ ID NO: 74) -NH2 0.582 2115.27
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isotype control) for 2 hours at 37°C. The biotinylated myostatin:antibody reactions were then

added to the ActRIIb coated plate for 1 hour at 37°C. Standard wash procedures were
followed prior to addition of 1:1000 diluted streptavidin-HRP conjugate (Dako P0397) and a

further 37°C incubation for 1 hour. Plates were again washed and assayed at absorbance

490nm following OPD substrate (Sigma) and acid stop solution treatment. Inhibition curves

and IC50 values for the inhibition of myostatin activity are shown in Figure 5 and Table 8

respectively.

Table 8. IC50 of ActRIIb receptor neutralisation

Antibody Mean IC50 (ng/ml) 95% confidence levels (ng/ml)
10B3 132 99 - 176
10B3 Chimera 138 97 - 196
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donor antibody to be included in place of their orthol ogues in the acceptor
framewor ks in 25order to obtain satisfactory binding. The follow ng nurine
framewor kwoesidses2i n 10133 were identified as bei ng potremtEPadiipsdnport ant

in the design of a CDR-grafted (humani sed) version of the antibody

(position is a ordln Kabat. et al erin ntion): Position
(Rabat ) mouse 106G ner et Bumts Tocoss BN Eb R RSB 71uT° 75Kt
105TQ 40Pdiff¢rentating rrelbeuer ith 508 BBR T MR an Wie basDof20 eyl B 14 Bowever,

PCT/ EP201 338k 3e %thprgbiéeﬁco-ﬁce%trﬁtsﬂ)ngf binding-competent biotinylated myostatin.

Hence on different occasions other IC50 values have been determined for 10B3 using the
5 same methodology, for example 0.13nM, 0.108nM, 0.109nM, or 0.384 nM (note that in Table
8, 132ng/ml = 0.88nM).

2.6 Inhibition of biological activity of myostatin in vitro

The myostatin responsive reporter gene assay, described above at 1.2, was used to

assess the in vitro effect of anti-myostatin antibodies on the activity of myostatin. The assay

10  was modified so that myostatin at a concentration of 2.8nM (equivalent to ED70 in cell
activation assays) was pre-incubated with varying concentrations of 10B3 or 10B3C antibody
(0.1-20nM) at 37°C prior to addition to transfected A204 cells. Luciferase readouts were
performed, from which the inhibition curves shown in Figure 6 were generated. Table 9 shows
the IC50 values determined for the antibodies following 3 repeats of the assay and ANOVA

15 analysis. The data clearly demonstrate a dose dependant inhibition of myostatin activation of
the A204 muscle cell line, whereas the control antibody showed no inhibition of myostatin

activity.

Table 9. IC50 of in vitro myostatin responsive reporter gene assay (A204 cells)

20
Antibody Mean IC50 (nM) 95% confidence levels (nM)
10B3 10.0 6.5-15.5
10B3 Chimera 6.2 39-99

2.7 In vivo efficacy of 10B3
To demonstrate efficacy of parental 10B3, a 35 day study in 8 week old female CB17

SCID mice was undertaken for 5 weeks. Treatment groups (10 animals per group) were

25 dosed on days 1, 4, 8, 15, 22, and 29 by intraperitoneal injection with either, 3, 10 or 30mg/kg
10B3, whilst control groups received either PBS or isotype control antibody (IgG2a). Upon
completion of the study, total body weight (A) and total lean muscle mass (B) of animals were
determined by weighing animals and QMRI analysis respectively (Figure 7). Upon culling of
animals (day 35) individual muscles (gastrocnemius (A), quadriceps (B), and extensor

30  digitorum longus (EDL) (C)) were dissected from animals for mass determination (Figure 8).
To determine effects on muscle function ex vivo contractility testing was performed on EDL
muscles (Figure 9), in which tetanic force was determined for muscle (Figure 9A) and the
tetanic force per milligram of muscle mass (Figure 9B).

A clear dose dependant response to 10B3 was observed in the treatment groups with

35 the 30mg/kg dose representing the most significant improvement in body weight and lean

muscle mass (8% and 8.5%, respectively) following the 35 day study. Analysis of muscle

mass demonstrated the same trend with the gastrocnemius, quadriceps and EDL all showing
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seque%e,%ﬂwﬁﬁg‘%%.ﬂﬁefl nition of CDRs. L1 (SEQ ID NO 16) is

i denti cal 3t1@eb,@ncé)gﬂa|wist h a back- nut atl on vvhere the am no acid at position
16 is arginine Iccr)]m son was gcleybek eén these uen Nq B% %naibl%a ri doenrs!tain al to LG,
but with a bac ron S IEN B SRULET T 4t on 'S Tyrosine
25i n pl aceth@rfmtplﬁeﬁw BUraai iImeUNAgBbUIBEEGAUEDCHOT hig Bps d@ﬂeu@@gthe&a‘{STA@n@O but
with a baBKAéW&raérmeaNW\ﬁ‘suﬁlhﬁsp@&bHO acid at position 100 is alanine in

| ace, of gluta urt i sed . VH
BT o1t “bach mstiEhtsmen aeseRot Rt iaot n0 STRL s S B i wi ¢
sat i sf act theyHabuman ¢ segnEhiesquaarce): BEQ@ENOJ10HO saitedbleHiBintao abi@ptoHBNSER | D NO
12) consi g} &eQBB@V% .@érﬁi‘.éd (QiK\hh% éh@@ﬁe }(&i fon =S Jlsaérﬁentr b%uérR%N%SfE'qu accept or

305equence usi definitio

i denti cal NPoTHey g%%{ Wtw PHBHF 8nd BWH%O‘HE%%CCWPVJHWWQK F SR ﬁBd aC| d at
position 2BRHS |ssrep5remte|drmsb<aadxm;ﬁxx>hnres&m MeNOt hie CaRL nendaChRL 2adf theosi t 1 on 48
is isgleu [eJn]! 71is

L ani %ée | %&Sct@@gl.l F!ﬁa% p#&?énl? aﬂﬁbBﬁLs IR 95'%@8 b?%ggkl(ﬂ)ge&égltheqa o Uci e

i nst ead ofesﬁ’é%sfﬁr%ﬁlpﬁéeholq&f fGSEGJOP@'ON@ th&@@ﬁ arg i ﬂ@ﬁtme{?‘éll‘fetobthﬂ@’m%f’f with the
foll ow ngarhiﬁsﬁcuﬁruéo@tehdéameabheDam no acid 35at p05| tion 28 is serine instead
of threonine, F P ql t |caI gswrtelo(r)]e ot mor ?rava Irp slldngstfear‘rgth()f threonine
and the am no aC| %ta i't 7 on ysine ins {Hre H5 (SEQ I D
NO 114) edenebanibedyHs barmalum beleke oG briegUOHE tb%@ewt@ fq‘q@ewgljgg)n is

i dentpgal ofger tblébtalhlébtls\fuc?ﬂ/ Enli't@ngafﬂﬁg ﬁ)lldwhgcmurfngﬁa%&h&r?%s@geﬁﬁqmﬁ'?ﬂét| ons: the
amnoaC| IS | SOl eu e.ln ne.a e mnO
o 8% Bellrds bl t%@@'ﬁ/ﬁ@fwﬁ@t IRt chteaa W AR TR DR S B

the antibody (position is according to the Kabat et al numbering convention):

Position (Kabat) mouse 10B3 V, Human Vy
30 20
28
438
66
67
35 69
71
73
105

4 X < - >» X - 0 —
O 14 1 =2 < 102 4L

40 Position (Kabat) mouse 10B3 V, Human V,
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VH constructs present a single point nutation in the CDRH3, where the am no
acid at position 100G (Kabat nunbering) is tyrosine instead of
phenyl al anOrze11/151432 Note that for all humani sed VH r egiramro1iasd73
correspondi ng heavy chains), the sequence of framework 4 (WBQGTWTVSS) has
been nodifi ed, ereby the nethi onpne 5am no acid resi gue (Kabat position
108) has been substituted for a | eucine amno acid residue. This results
fromthe inclu46on of a Spel clonihg site in the DNA s€quences encoding the
humani sed VH rggi ons. Threg further hunmani sed YL constructs with
di fferent back-putations were deslgned to obtain a hun‘Enl sed anti body with
sati sfactory abt | ivity. These are nunbered LO and L4 to 10L6. LO (SEQ I D NO
15) cohsists oflota CDR graft of theAlOB3 VL CDRs into tRe specified acceptor
sequence, using the Kabat definition of CDRs. L4 (SEQ ID NO 116) is
identical to LO but with a back-mutation where the anmno acid at position
69 is glutam n@hrF?\h‘ﬂT‘aéPﬁédHﬂ Conshedh VARt PARE-BYRtR8S Wer designegdePididn 71 i s
tyrosi ne ahsmmﬁséd@htmbyeww stisfactorg actlviy. (TBELQ drdnuNiBerel1H0) toiH2. HOE@EQ IDal to LG,
but with ﬁpb?;ﬁ a&f'a d’@gﬁ&tﬁeb?os%rv %R%%S'th%t Qc%htabééfat g}edugn Styrosine
0 i fo Acid & E 2

in p| ace anl ne f eoni ne

i nst el of‘s'@eth? Kébat ggintigEe GRRNG! (SEB)P '%%n’t?’l) ﬁé!sen icel tﬁh‘tﬁ) E‘S wihaleagkat at i ons.
Aﬁdl ti Onalnhbétlthetré)thbﬁmihb%Sﬂm paRitiSh NQH i thpsine indtéadbf gmamiﬂetﬂze(sgambl 3 \A\her e
t he am no n91| serl iste t e |ight
chai nof VBRI By AbeEEh Bl IR BB AR g ¥R TR G s,
20Unpai r eéering gseptheidhreaningge chemically reactive | eading to nodifications

durld ng antld bOdk(lot@rtr%@f%ﬁ&I ﬁiﬁvatﬁlse@w%.ong aalhsrre@g?ddmgm@awché.ﬁst Eﬁé erogegel ty of
roau an otenil a n.a n 1.S . Iesli due
i ant The BBMENER [T oY h?é?fé?@‘/t\%#asg Dot Por iy B8 At s ng i 1

ot her cyséminpesd rasidué é<abatrpositidrel 08kasdiesn subistithtedi fop a éesisiemdmiab afidr maki ng t he
| mmunogl opudjyi,& TEB'rqultJMtheH&%suBHHPé‘SpSeq(iloﬂ% %#@ﬁ‘tﬂ’eﬁjl\ﬁ]@é’éqﬂ&qc@?énc\é@iﬁ
substituted for serine 25(S) . 2 Humani sati on of HCg 2 and
LO to L3: MelHRATSSY WRPdsd WL constructs were pr epar ed by de novo build up
of overl appi ngFalrihgamisddeordescts wit difkrerg backshutativhs aaresiesigeditoobtaih oni ng

into fyd Eh%ﬁ%eﬁgﬂ d&aﬁgﬂ'&@a{i‘?@&b Qctﬁﬁi iSR! PONMSELRND 1883, 'ésEdd‘ﬁJ a signal

sequence. h“@p res rlct on sites were introduced to frane the
VH domai nNeohd) &Pﬁﬁsfﬁgo“? Regrafhefl thes Epd e 6&Re Se3he pratfied ggcepist sesk®¥Eng i nt o
R d Ef 1comdiny thé Rgbat B&intivmarCOREGL1 wacnotweep@msht&artto LeGuowith 2haed | || and

Bsi WI restri.cti,on |tes wer.e, intro ! ont ai ni ng
The. o1 gnaulift i &b R MR A0 RSl i BANE o Epd e GedgNEON &1 1L
human kappa icidensica ita LG byteith @rbaCkﬂmPtsthnst@%téﬁ@m@P Iayld akpoditiec i ipéiosing WO
2004/ @5‘-4953p|ace of phenylalkﬁneHQB m k-6 islfeRitia e do ot @ifth Mek HRIgbE UCt S wer e

prepared site |rect ne ovo.build up of overlapping
D bonuc! B deerine i feriradpy P €l§%”t9ﬁ aeeS A iRoni ng | nio pTT
expr essi on vectioe fuftherthuoneitedRéseastuhts Gt diffetentCaniachatations twWereadesigded toed

Ml tiple GhaRLRGmSi ;I,e% a@m})/vltﬁ%t%lctl)r aa’étl\)ff’f Sﬂh@é@ére ﬁﬁﬂﬁ@&pﬁo afd itfkoHg! and Spe
| restriction sites were’introd H domai n Contalnlngthe

si gnal sebli&vRR! D(“i%dzP 5SS %h§ CPBrgrafb‘TfH}’?l 1953 VHPBRﬁ*ﬁO b8 AresIAT AP hunman
| gGL 30 | dséouapm:ecm}sﬁr@ttm‘llt(ah‘ate@flomon dfiamiRs| H3 (SECIDBED:WI2) is esiticalcd HObusi t es wer e

i nt rOduceQntﬁ H’ el B&? m\{b[alugﬁme%nﬁ&rgcﬁfﬂggﬂloh Bg |sséegﬁ@1hst§§oodfﬂ{?go%l (aSEQ I D

NO 9) for ¢ oni ng containin kappa constant region. 5
4. DEVEthAlFLWO'F?'dMS‘PBP@WCHHE“ﬂURARﬂ ‘EfEE?”AWT’]%ﬁBIaES‘O acid at positiop §7 s | j co
anal ysi s fs@ranpetietthd af vad&aaé’ﬂddlﬁdrﬂﬁb &did & positbontBtid dubiae MeRuy ofanghibiight chai ns

BLS}?anCEﬁr%@ﬁ\%] 11?] IS | ntlcnl|t %gt%ghlﬁhbt%gIfcﬁgwﬂnggactklmuta%ﬁns eaarn"?‘ gir&ef g‘f_ Kabat
deami ¥at i atrpositien riglegring G‘S@ﬁ‘épﬁbﬂe@?'i‘% ehetaniing geisksAt GQR*;“OF‘JI" ﬂsn\@hne 'Wé‘e‘ij’@fler at ed

10B3 chi nBfdohindBhd BROdn®S a8i0 Gt fusiBRAYT SRk CaPdtrr&iHeeR5 (SEQ ID NO: 114)
combines H3 and H4 back mutations. H6 (SEQ ID NO: 115) is identical to H5, but with the
addition of the following back-mutations: the amino acid at position 20 is isoleucine instead of

valine and the amino acid at position 66 is Lysine instead of arginine. Additionally, H3 to H6
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10where N54 was substituted for aspartate (D) or glutamne (Q amno acid
resi dues. The light chain of 10B3 chinmera and the humani sed anti bodi es have
a cystei wOQO/ISes2due at Kabat position 91 in CDRL3. UrpaiRPed10yHUEI nes
can be chemcally reactive leading to nodifications during antibody process

devel opmept, resulting in possible hetero ity of, product and potential
var i at i ond" SRS ety & PRt Baoy IS PR ibers tyfeiL e e ateh, or oot
ni sf ol di 00T (Kabrjmemerrinanis tersine dnsteiad oprlienylaigning. t h ot her cysteines in the
variabl e regi ORgte\Wk fR alffifhRREE L Fedlond @hd BRHEsRShahh BedviidHAIRglebuUl in fold. In
order to charactﬁ I se thi Mégégﬂw %é}rht hgr, we_fggn rated 1 Bﬁ3 chinmeric

ant i bodi eSSHRYeIRlIRARTEE | Hodli"as PeieP &li5e v hRERLY Qs eit%ed for a
seri ne5 ( Spmiamiacio resiluel (Habat pdsidon 108) besichiebn substituied & 8 teucioerbininedcit he _ _
deam dat i Fé@id§é!'%¥s'r%s!dﬁéP&ﬁw@%ﬁjsibﬁ‘ogbﬁ%e\ﬂ oMb it I WqbdhckOEncBiRgt i tution

at position 91 in [ight chain . The anti bodi es generated as part of

t hese analff&e@anised ViTeqid¥rated in Tabl e 10. Table 10: Humani sed anti body
vari ant s gener a@ibredfuitbér hdedeibaaipa lebhdtiuyts anabiffarest bAck-intatibns meteazsiggednane Heavy

chai n varapl & I G B §r§§ éﬁﬂmgatiéf'%a@% K e‘é%i %b%e.reﬁ% %F‘d LeBQ 1D Na
Heavy chalin: am no acid 8} I ] 4( Vrg@lrb j I'ght chain: amno acid
SEQ 1 Y NO-6- (OXE GNP T Shepnsistepha COR: gidlt of thesWB3 VHEREs infishepreefied 35 (50) 27
(42) 10B3agaptordcgudned QsihbitHeGanhiafiticA®df BDRs. L4 (SEQ ID NO: 116) is identical to
LO, but with a back-mutation where the amino acid at position 69 is glutamine in place of
threonine and the amino acid at position 71 is tyrosine instead of phenylalanine. L5 (SEQ ID
NO: 117) is identical to L0, but with a back-mutation where the amino acid at position 71 is
15 tyrosine in place of phenylalanine and the amino acid at position 46 is threonine instead of
serine. L6 (SEQ ID NO: 118) combines L4 and L5 back mutations. Additionally, L4 to L6
present a single point mutation in the CDRL3 where the amino acid at position 91 is serine
instead of cysteine.
The light chain of 10B3 has a cysteine (C) residue at Kabat position 91 in CDRL3.
20 Unpaired cysteines can be chemically reactive leading to modifications during antibody
process development, resulting in possible heterogeneity of product and potential variations in
affinity. In addition this residue might be able to promote misfolding or aggregation due to mis-
pairing with other cysteines in the variable regions which are essential for making the
Immunoglobulin fold. Thus, the humanised antibodies having C91 was substituted for serine
25 (S).

3.2 Humanisation of 10B3

HO0-H2 and LO to L3: Humanised V and V_ constructs were prepared by de novo

build up of overlapping oligonucleotides including restriction sites for cloning into Rld Ef1and
30 RIn Effmammalian expression vectors as well as a signal sequence. Hind Ill and Spe |
restriction sites were introduced to frame the V domain containing the signal sequence (SEQ
ID NO: 9) for cloning into Rld Ef1containing the human IgG1 wild type constant region. Hind
[Il and BsiW | restriction sites were introduced to frame the V|, domain containing the signal
sequence (SEQ ID NO: 9) for cloning into RIn Ef1containing the human kappa constant
35 region. This is essentially as described in WO 2004/014953.

H3-H6 and L4-L6: Humanised Vy and V| constructs were prepared by site directed
mutagenesis and de novo build up of overlapping oligonucleotides including restriction sites
for cloning into pTT expression vector (National Research Council Canada, with a modified
Multiple Cloning Site (MCS)) as well as a signal sequence. Hind Ill and Spe | restriction sites

40  were introduced to frame the V,; domain containing the signal sequence (SEQ ID NO: 9) for
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36 (51) 27 (42) 10B3 chinera N54D & C91S (HCLC- N54D- C915) 19 21 35 (50) 37
(52) 10B3 chi mera N54Q & C91S ( HCLC- N54Q C915) 20 21 36 (51) 37 (52) 10B3
chi mera GSOS0(IHGLG2 25 21 26 (41) 37 (52) WO 2011/ 151432PEPLERPASMII 059173
9 1S) H2L2 N54D (H2L2- N54D) 22

cloning into pTT containing the human IgG1 wild type constant region. Hind Il and BsiW |
restriction sites were introduced to frame the V| domain containing the signal sequence (SEQ

ID NO: 9) for cloning into pTT containing the human kappa constant region.

5 4. DEVELOPABILITY ANALYSIS OF THE HUMANISED ANTIBODIES

In silico analysis for potential deamidation sites in both the heavy and light chains of

10B3 chimera and the humanised antibodies identified asparagine at Kabat position 54 (N54)

in heavy chain CDRHZ2 as having a high potential for deamidation. In order to characterise

this residue further, we generated 10B3 chimeric antibodies and humanised H2L2 antibodies
10  where N54 was substituted for aspartate (D) or glutamine (Q) amino acid residues.

The light chain of 10B3 chimera and the humanised antibodies have a cysteine (C)
residue at Kabat position 91 in CDRL3. Unpaired cysteines can be chemically reactive
leading to madifications during antibody process development, resulting in possible
heterogeneity of product and potential variations in affinity. In addition this residue might be

15 able to promote misfolding or aggregation due to mis-pairing with other cysteines in the
variable regions which are essential for making the Immunoglobulin fold. In order to
characterise this residue further, we generated 10B3 chimeric antibodies and humanised
H2L2 antibodies where C91 was substituted for a serine (S) amino acid residue.

In addition, we also combined the deamidation substitutions made in heavy chain

20 CDRH2 with the substitution at position 91 in light chain CDRL3. The antibodies generated as

part of these analyses are illustrated in Table 10.

Table 10: Humanised antibody variants generated for developability analysis

Antibody molecule name Heavy chain | Light Heavy Light chain:
variable chain chain: amino acid
region: SEQ | variable amino acid | SEQ ID
ID NO: region: SEQ ID NO: (DNA
SEQ ID NO: (DNA | SEQ ID
NO: SEQ ID NO:)
NO:)
10B3 chimera N54D (HCLC- | 19 8 35 (50) 27 (42)
N54D)
10B3 chimera N54Q (HCLC- | 20 8 36 (51) 27 (42)
N54Q)
10B3 chimera N54D & C91S | 19 21 35 (50) 37 (52)
(HCLC-N54D-C91S)
10B3 chimera N54Q & C91S | 20 21 36 (51) 37 (52)
(HCLC-N54Q-C91S)
10B3 chimera C91S (HCLC- | 25 21 26 (41) 37 (52)
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17 38 (53) 33 (48) H2L2 N54Q (H2L2-N54Q) 23 17 39 (54) 33 (48) H2L2 N54D &
C91S (H2L2- N54D-C91S) 22 24 38 (53) 40 (55) H2L2 N54Q & C91S (H2L2-

N54Q CO1Sy0281124189 (54) 40 (55) H2L2 C91S (H2L2- C91S) PATAA2B0/06913) 40
(55) 5. CDRH3 VARI ANT HUMANI SED ANTI BODIES 5.1 Construction of CDRH3

vari ant "'85"1‘95'35 sed—antibodies
H2L2 N54D (H2L2-N54D) 22 17 38 (53) 33 (48)
H2L2 N54Q (H2L2-N54Q) 23 17 39 (54) 33 (48)
H2L2 N54D & C91S (H2L2- | 22 24 38 (53) 40 (55)
N54D-C91S)
H2L2 N54Q & C91S (H2L2- | 23 24 39 (54) 40 (55)
N54Q-C91S)
H2L2 C91S (H2L2-C91S) 14 24 30 (45) 40 (55)

5. CDRH3 VARIANT HUMANISED ANTIBODIES
5.1 Construction of CDRH3 variant humanised antibodies
Site-directed mutagenesis of CDRH3 (SEQ ID NO: 3) of each residue to an
5 alternative amino acid residue was carried out using the antibody H2L2-C91S (variable
sequences: SEQ ID NO: 14 and 24 respectively; full-length sequences: SEQ ID NO: 30 and
40 respectively) as a base molecule. Full length DNA expression constructs including human
constant regions for the base sequences of H2 and L2-C91S (SEQ ID NO: 45 and 55
respectively) were produced using pTT vectors (National Research Council Canada, with a
10 modified Multiple Cloning Site (MCS)).

Approximately 300 CDRH3 variants were generated and approximately 200 variants

were tested in the subsequent analysis (see 5.2 and 5.3).
5.2 CDRH3 variant expression in HEK 293 6E cells

pTT plasmids encoding the heavy and light chains respectively of the approximately

15 200 CDRH3 variants were transiently co-transfected into HEK 293 6E cells and expressed at
small scale to produce antibody. The heavy chains have the base sequence of H2 with
variant CDRH3 sequences and the light chains have the base sequence of L2-C91S, as
described above. Antibodies were assessed directly from the tissue culture supernatant.

5.3 Initial Scan-ProteOn XPR36- on Tissue Culture Supernatants

20  The initial kinetic analyses for the CDRH3 screen were carried out on the ProteOn XPR36
(Biorad Laboratories). For residues R95 to P100_B, analysis was carried out using a Protein
A/G capture surface (Pierce 21186) was used and for residues A100_C to V102, an anti-
human IgG surface was used (Biacore/GE Healthcare BR-1008-39). Both capture surfaces
were prepared similarly using primary amine coupling to immobilise the capture molecule on a

25 GLM chip (Biorad Laboratories 176-5012). CDRH3 variants were captured directly on either
the Protein A/G or anti-human IgG surface (depending on the residue mutated) from tissue
culture supernatants from transient transfections expressing the particular variant of interest.
After capture, in-house recombinant human myostatin (see 1.1 above) was used as an
analyte at 256nM, 32nM, 4nM, 0.5nM and 0.0625nM, with a buffer injection alone (i.e. 0nM)

30 used to double reference the binding curves. Following the myostatin binding event, the
capture surfaces were regenerated: for the Protein A/G capture surface, 100mM phosphoric

acid was used to regenerate the capture surface; and for the anti-human 1gG surface, 3M
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Site-directed nutagenesis of CORH3 (SEQ ID NO 3) of each residue to an
S5alternative am no acid residue was carried out using the antibody
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but this was not analysed Turther.

labl e 11.

Reference to the antibodies by code (i.e. H2L2-C91S _Y96L) means the antibody

generated by co-transfection and expression of a first and second plasmid encoding the light

and heavy chains, for example a plasmid containing the pTT5_H2 _Y96L sequence and a

plasmid containing the pTT5_ L2-C91S sequence in a suitable cell line.

5.4 Expression of a selected panel of CDRH3 variants
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Name Sequence of CDRH3 H2L2- C915 RYYYGTGPADWYFDV (SEQ I D NGO 3) H2L2- C915
_Y96L RLYYGTGPADWYFDV (SEQ I D NO 82) H2L2- C915 _(P9D RYYYDITGPADWFDV ( SEQ
I'D NO 83)wBi202/13963 (GO9S RYYYSTGPADWFDV ( SEQ | D NO. 84PCHaP201093873 GLO0A K

RYYYGTKPADWFDV ( SEQ | D NO: 85) H2L2-C915 P100B_F RYYYGIGFADWFDV (SEQ ID

NO. 86) H2L2- C915 P E 7). H2L2- C91S WLOOE F
RYYYG)TGPADFYFD 69 P‘-’%’“&%"‘%{%ﬁ % 3 h 'E?&S% MWNDV (SEQ ID
NG 89) HZEW@G.CSH HEKGOG6 cRigYAEREEBIINGR). FBHDpyiieNdsiapinmdplisedC915 V102N
RYYYGTGDAWWC&I@E@ (b@ I-N;Qtt%%)e H%Hauéﬁ%ﬂe% b_yVé&ja'ré absorbance at 280nm.

5.5 Binding to recombinant myostatin by BlAcore ™

5 To judge whether the selection of constructs from the initial screen on the ProteOn XPR36
had been successful, an off-rate ranking experiment was performed on purified recombinant
antibodies. Myostatin (recombinant in-house, see 1.1 above) was covalently immobilised on a
CM5 chip (Biacore/GE Healthcare BR-1000-14) by primary amine coupling at three different
densities, low, medium and high, which resulted in surfaces that gave a maximal binding

10 signal of approximately 60 resonance units (RU’s), 250 RU’s and 1000 RU’s respectively with
the concentration of antibody used. A single concentration of antibody, 256nM, was used with
a buffer injection to double reference the binding interaction. The initial rate of dissociation
(off-rate) was calculated using the software inherent to the Biacore 3000 machine for the
interaction of all the antibodies against each density of myostatin surface. Regeneration was
15 by using 100mM phosphoric acid, and the assay was run using HBS-EP buffer at 25°C.

It was found that all the constructs tested showed a better off-rate (dissociation rate
constant) than the base molecule (H2L2 C91S), in that the off rate was slower than H2L2
C91S. On the high density surface the top 5 constructs, excluding the 10B3 chimera were
H2L2-C91S _P100B_I, H2L2-C91S _W100E_F, H2L2-C91S _F100G_Y, H2L2-C91S _G99S,

20  and H2L2-C91S _P100B_F.

5.6 Full kinetic analysis of binding to recombinant myostatin by BlAcore™

Myostatin (recombinant in-house, see 1.1 above) was immobilised on Series S CM5
chip (Biacore/GE Healthcare BR-1006-68) at low, medium and high density which resulted in
surfaces that gave a maximal binding signal of approximately 15 RUs, 37 RUs and 500 RUs

25 respectively. The CDRHS3 variants were passed over all three surfaces at 256nM, 64nM,
16nM, 4nM, 1nM with a buffer injection (i.e. OnM) used for double referencing, regeneration
was using 100mM phosphoric acid. The data was fitted to the Bivalent model inherent to the
T100 Biacore machine and was run using HBS-EP at 25°C.

In general the fits for the base H2L2-C91S were poor compared to the CDR variants

30 on all three density surfaces, such that an accurate baseline value was hard to obtain. Of the
three surfaces, the highest density surface gave the best separation between base antibody
and CDR variants, though again the fit for the base H2L2-C91S molecule is poor. However,
this surface might be expected to give most separation between the constructs as well as
being the surface most likely to provide the best surface for true bivalent binding, since it is

35 likely that avidity binding and rebinding events are more frequent and hence may “magnify”
small differences in affinity. In general, all the CDR variants appeared better than the base
H2L2-C91S, mainly because of a superior (i.e. slower) off-rate, especially on the high density
surface.

Due to the methodology involved in this assay, in covalently coupling the target

40  antigen to the biosensor chip surface, the actual affinities derived may not reflect the affinity
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10B3 antibody. The ranking obtained from the ELISA data is shown in Table 12.

5.8.2 Using biotinylated myostatin as capture method

The protocol set out in 5.7 was used but the plates were initially coated at 4°C
overnight with 5 png/ml of streptavidin. Biotinylated myostatin was added at 0.3 ug/ml block
40 buffer during 1 hour followed by 3-times in wash buffer. 10B3 (final concentration of 0.2ug/ml)
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data is shown in
20 5.9 Inhibition of biological activity of myostatin in vitro

The five selected CDRH3 variants of 5.8 were tested in the myostatin responsive
reporter gene assay (see 1.2 above), to assess in vitro efficacy. Myostatin at a concentration
of 5nM was pre-incubated with varying concentrations of antibody at 37°C prior to addition to
transfected A204 cells. The cells were incubated at 37°C for a further 6 hours before relative

25 luciferase expression was determined by luminescence. The resulting IC50s are shown in

Table 13.
Table 13: IC50 of humanised antibodies in A204 in vitro activity assay
Antibody Mean IC50 (nM) Lower 95% CI Upper 95% ClI
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The data demonstrate that all the antibodies tested neutralised myostatin with a
similar potency to the 10B3 chimera with H2L2-C91S _F100G_Y having the highest potency

although not significantly so in this assay.

10

15

20

25

6. CONSTRUCTION AND EXPRESSION OF FC DISABLED CONSTANT REGION VARIANT

As the mode of action of anti-myostatin in vivo will be the simple binding and

neutralisation of myostatin, it may not be necessary that the molecule retain its Fc-function to

elicit ADCC and CDC responses. Furthermore, disabling Fc function may help mitigate

against the potential for infusion-related immune reactions. The mutation to disable Fc

function involves the following substitutions, using EU numbering system: Leu 235 Ala; and

Gly 237 Ala.

Using standard molecular biology techniques, the gene encoding the sequence for

the variable heavy region of the CDRH3 variant H2 _F100G_Y was transferred from the

existing construct to an expression vector containing the hlgG1 Fc disabled constant region.

Full length DNA expression constructs encoding the heavy chain (SEQ ID NO: 98 H2
_F100G_Y_ Fc Disabled) and the light chain (SEQ ID NO: 40 L2-C91S) were produced using

pTT vectors. Details of the heavy chain are in Table 14.

Table 14. Sequence of CDRH3 variant Fc disabled

Name

Full length Protein

Seq ID

H2L2-C91S _F100G_Y Fc Di

sabled

98

The effect of the Fc disabled constant region was analyzed in the myostatin

responsive reporter gene assay, (described above at 1.2). The resulting IC50 data are shown

in Table 15.
Table 15. IC50 of CDRH3 variant Fc disabled antibody in A204 in vitro activity assay
Mean IC50 Lower 95%CI Upper 95%CI
Antibody
(nM) (nM) (nM)
H2L2-C91S 4.083 1.319 12.640
H2L2-C91S _F100G_Y Fc Disabled 1.239 0.524 2.932
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On the basis of the analysis in this section and the previous Bl Acore data
In sections 5.6 and 5.7, the variants H2L2-C915 P100B F, H2L2-C915
_P100B_I ,wB202/15943 F100G Y, H2L2-C91S _V1 02N amrdTHPR@1QMSB V1 02S
were selected for further analyses. 205.9 Inhibition of biological activity

of nyostatin in vitr r f 5.8 were
tested in the ?hogﬁa?Fﬁmngﬁgﬁ%JQEa@b%ﬁF?gPﬂﬁéﬁgﬁggiggmygegﬁgk?Yg ove) to
assess i nDigabled agfi¢scilashabordfimstnatsionificant effeciomdenantiaedysrpotshcyaa Newteadse
pre-incubaiegyini th varying concentrations of antibody at 37C prior to
addition to transfected A204 cells. The cells were incubated at 37C for a
further 6 hours before relatlve 25IUC|ferase expressi on was determ ned by

| um nesceRdeh Ay IS : in Table 13. Table 13: 1C50 of

hurmani sed a0 aadids EBRA304 hlido0s Afbiid Y assay Antibody Mean | C50
(nM Lower 9% CI_Upper 95% U VD 20117 151432PCT/ EP2011/ 059173 (nM (nM

10B3 Chi nera SASQQPCﬁbe@@PO‘@ A EANPT S UrArearggipaat Kebalpgsifian Fhio4) in

heavy chain CDRH2 has potential for deamidation. In order to mitigate this potential risk the

sequence was mutated at G55 to generate a number of CDRH2 variants of H2 _F100G_Y.
10 These all differed in CDRH2 (SEQ ID NO: 2) and were generated by site directed

mutagenesis using the pTT vector coding for the H2 _F100G_Y heavy chain. The light chain

(SEQ ID NO: 40 L2-C91S) was expressed with each of the heavy chains. These constructs

were not disabled in the Fc region.

15 7.2 CDRH2 variant expression in HEK293 6E cells
The pTT plasmids encoding the heavy and light chains respectively were transiently
co-transfection in HEK 293 6E cells as described above at 5.2. In addition H2L2-C91S
_F100G_Y was expressed as a positive control. Antibodies produced in the HEK293 cell

supernatant were analyzed for binding to recombinant myostatin by BlAcore. The screen of
20  the CDRH2 variants indicated that all bind to recombinant myostatin.
Using the affinity data obtained and the in silico analysis for potential deamidation
risk, a panel of five CDRHZ2 variants (listed in Table 16) were selected for larger scale
expression, purification and further analysis.

Table 16. CDRHZ2 variant sequences

Name Sequence of CDRH2

H2L2 C91S NIYPYNGVSNYNQRFKA (SEQ ID NO: 2)
H2L2 C91S_G55D F100G_Y NIYPYNDVSNYNQRFKA (SEQ ID NO: 93)
H2L2 C91S_G55L F100G_Y NIYPYNLVSNYNQRFKA (SEQ ID NO: 94)
H2L2 C91S_G55S F100G_Y NIYPYNSVSNYNQRFKA (SEQ ID NO: 95)
H2L2 C91S_G55T F100G_Y NIYPYNTVSNYNQRFKA (SEQ ID NO: 96)
H2L2 C91S_G55V F100G_Y NIYPYNVVSNYNQRFKA (SEQ ID NO: 97)

25
7.3 Characterization of CDRH2 variants
All five antibodies were analyzed for binding activity in the myostatin binding ELISA. A 96-well

ELISA plate was coated at 4°C overnight with 10ng/well recombinant myostatin. This plate
was then washed 3-times in wash buffer (PBS, 0.1% Tween-20). The wells were blocked for 1
30 hour at room temperature with block solution (PBS, 0.1% Tween-20 + 1% bovine serum

albumin [BSA]), before washing 3-times in wash buffer. Antibodies were then titrated out to a

70



H2L2- C91S P100B F 4.235 2.295 7.818 H2L2-C91S P100B | 4.525 1.837 11.140
H2L2- C91S _F100G.Y 3.639 1.908 6.940 H2L2-C91S V102N 5.514 3.023 10. 060
H2L2- CO1SVOViM1 1038134, 221 2.234 7.975 The data decomrPeeiasiwhat al l
the anti bodies tested neutralised nyostatin with a simlar potency to the
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anti - Woskﬁ'ghtphdnﬂ’én\ﬂay& I’@‘htI éhalpﬁRtP%njﬁ%ﬂm §'1t|%d}%\%4%9@|g%%d’r@bé $d ion of

nyostatin, it may bé necessar cule retain I'ts Fc-function
to elicit reﬂmwaweémc%%teH@éganumw%ér%wéonsawgwepﬁgdert%ct Piogied Pfon may
hel p n§ ti gabhanizEOagaiimaic ahitedipstsact asal0BB ehimiersf ai 1000 -The blateerchsithamune

reacti OnSWas-ﬂag Bq%te?‘¥nlv9£h rbﬁ)ffeqj §(?‘@nglogéﬁ with an OPD substrate (from Sigma, used
according to the manufacturer’s instructions) and read at 490nm on a plate reader.
Figure 11 shows the results for H2L2-C91S _F100G_Y, H2L2 C91S, HcLc (10B3C) and a
negative control mAb; and all five CDRH2 variant antibodies. The CDRHZ2 variants had better
10 or similar binding activity for myostatin as H2L2-C91S _F100G_Y.
7.4 CDRHZ2 variant BlAcore Analysis

The CDRHZ2 variants were also tested to determine any changes in myostatin binding

affinity by BlAcore. Protein A was immobilised on a C1 Biacore biosensor chip, purified
antibodies were captured at a low density so that maximal binding of myostatin resulted in
15 less than 30 resonance units. Myostatin was passed over the captured antibody surface at a
concentration of 256nM only; a buffer injection (i.e. 0nM) was used to double reference the
binding data. Regeneration of the Protein A surface was using 100mM phosphoric acid. Data
was fitted to the Bivalent model and to the Two State Model, both inherent to the T100
Biacore analysis software. However since myostatin is a dimer more weight was given to the
20 Bivalent model data. The run was carried out using HBS-EP and at a temperature of 25°C.
The models used may not reflect the true binding in vivo and the models themselves
may not accurately reflect the interaction, so the calculated values were for ranking only. The
data suggests that compared to H2L2-C91S _F100G_Y, the CDRH2 variants do not impact
too significantly on affinity, with the worst construct by the Bivalent model (H2L2 C91S_G55L
25 F100G_Y) showing a 6.8 fold worsening of overall affinity.

7.5 Inhibition of biological activity of myostatin in vitro

The effect of the CDRHZ2 variants on in vitro neutralisation assays was also
undertaken using the A204 luciferase assay (described in section 1.2). The IC50 values of the
inhibition curves are presented in Table 17.

30 Table 17. IC50 of antibody variants in A204 in vitro activity assay

Antibody Mean IC50 Lower 95%CI Upper 95%CI
(nM) (nM) (nM)

10B3 Chimera 3.570 1.473 8.654

H2L2-C91S _F100G_Y 11.070 3.686 33.230

H2L2 C91S_G55D F100G_Y | 5.530 1.649 18.540

H2L2 C91S_G55L F100G_Y 5.581 1.601 19.460

H2L2 C91S_G55S F100G_Y | 4.425 1.730 11.310

H2L2 C91S_G55T F100G_Y 6.892 2.452 19.370

H2L2 C91S_G55V F100G_Y | 3.840 1.044 14.130
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function involves the follow ng substitutions, using EU nunbering system
Leu 235 Ala; and Ay 237 Ala. Using standard nol ecul ar bi ol ogy techni ques,
t he gene wocodinsg3the sequence for the variabl e heavy regiraraf/oshes CORH3
variant H2 F100GY was transferred fromthe 15existing construct to an
expressi on vec a| ni, N bl e on | on. Full

| engt h DNA expﬁ-rcé)esdsaﬁao'ﬂ '8%%[sh Eﬂlé{']scgﬂr{]@o\éa”am a{ntlboad eéén\%'ch alt%“n '% (f D NO 98 H2
F100G_Y_ Faivatios @b celtsrvdthtatadmilay gcﬁenthah*‘ﬁ-%@@_ﬁwoﬁo( in4Qis 528662:915) wer e

pr oduced wgi,:eg,,sgg'a'd @ggg@(,as”anpet ai | s of the heavy chain are in Table 14.
Tabl e 14. Sequ t  Fc disabl Name Ful th Protein
S0 1D HoL>: CoRas R5oEoR FIOUR kiR eerSimsi erhhopr vttt it b Hllert e

di sabl®d amasinamterrc&gntMAMsasaayad/ayfeﬂﬂlsabledfbenm}(mgtratfdnlhwmgspmmwtme reporter

gene assa | hown in
Tabl e 15. Ms.%gg@l?ﬁ%@ﬁ%%%lféﬁEem@§3m5%|%)gp? ;é%?’&%%;sg%%phf%g”ig%?o%ﬁ?ﬁggzzm in

vitro act il Vg G oRding asedy (lgayIe A a1 8359 9 AOnstRie ihabBis@ew Ulgpper 95%C
(nM H2L2HAPXID 14, G855 R10BEIY-E2 dBdifledH2IZHEEA ] InprévEd Qientyfralatde s@bbleed 1. 239

0.524 2. 98415 G555 F100G_Y (see Table 18).

10  Table 18. IC50 values of antibody variants in ActRIIb receptor binding assay
mAD Mean IC50 Lower 95%CI Upper 95%CI
(nM) (nM) (nM)
10B3 0.161 0.087 0.295
H2L2 C91S_G55S F100G_Y 0.786 0.326 1.898
H2L2 C91S_G55S F100G_Y-Fc
disabled 0.518 0.206 1.298
8. 10B3 TREATMENT ATTENUATED MUSCLE WASTING IN C-26 TUMOUR-BEARING
MICE
15 In the current study, the effect of 10B3 treatment on body weight change, muscle

mass and function were studies in Colon-26 tumour bearing mice, a widely used preclinical
model for cancer cachexia studies.
Thirty eight 8-week-old male CD2F1 mice were randomly divided into 4 groups:
mlgG2a (n=9) 10B3 (n=9), mlgG2a+C-26 (n=10), and 10B3+C-26 (n=10). Colon-26 (C-26)
20  tumour cells were subcutaneously implanted into 20 mice at 1x10° cells/mouse. Several hours
later, animals began to receive antibody injections. Mice were injected i.p. with either mouse
IgGZ2a control antibody or 10B3 at the dose of 30 mg/kg on day 0, 3, 7, 14, 21. Body weight
and fat mass were monitored throughout the experiment. Shortly before sacrifice on day 25,
lower limb muscle strength was assessed by measuring the contraction force upon the
25 electrical stimulation of sciatic nerve in the mid thigh. The tumour weight, and individual
muscle mass and epididymal fat pad mass were determined at the end of the experiment.
Figure 12 shows the effect of antibody treatment on body weight in C-26 tumour
bearing mice from day 0 to day 25. Tumour bearing mice start to lose body weight
dramatically at 21 days after tumour implantation. Treatment with 10B3 effectively mitigated
30  weight loss in tumour bearing mice. The average body weight of the tumour bearing mice
treated with 10B3 was 8% higher than that of tumour bearing mice treated with mlgGaZa
control antibody. There was no significant difference in tumour size (2.2 g for IgG2avs 1.9 g

for 10B3) between 10B3 treated and mlgG2a control treated groups.
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These data denonstrate that disabling the Fc-function of "H2L2-C915
_F100G.Y Fc Di sabl ed" as described above has no significant effect on the
ant i body'wopotigrse4s2t o neutral i se nyostatin. 5 7. CDRH2 VARIEAMT LisssiNI SED
ANTI BODIES 7.1 Construction of CDRH2 variant humani sed anti bodi es

As descri bed apove g tﬁowsa}po%f%cEdfa tq)fead aéé)?rﬁg‘rgaaﬁ)ta?kqug?k g I { Ia?Pat 54 (N54)

I n heavy chain eam Y& Rt gate
t hi s pot epad @) andled méns (@bq@eﬂﬁdmm@ewgatl@dTmm@@wmrrg;@r’n@tdate a nunber of
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cells pl asm ds encodi n eav I ght chai ns
respecti vEBPYP '(A/B?té ”Prmi‘h%ri"@ﬂ? P%/Wﬁ'kf‘sttF'a%Pé%rt”B gHes; ﬁ“'P%E’Kb%@g Bcedigried as
descr i bedwatbaneolagGZa had sighifiady bweredd2hiys GAdriurhdd Bdhovawasokpt, essed as a
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20t he Q?DRFEatQﬂdealﬁt%a”f\Sdn'?@aif@‘aCttth%[? W&p no B'QVHE'Paf‘ ffegnepisi IpRaTPassmpesean i n.

Usi ng t he 185 tteatet Yurblak Bedving Midaedld asrehat dimdis) silico anal ysi s for potenti al

deam dation ri ?kble ?9 Q%welhe eﬁ‘fect o?/antlg%l#r%at\r/nae:[‘lt o%ntussclg rr%assg ?ﬁ,%:-tre%bl e 16) were
sel ected for Iar scar e expression,” puri i Cat' iR "Sna er’ anal ysi s.

Tabl e 16. tumpl:m-lzeav@q g hadkssanificad dass of MamPL Segdiases sglfeummgastrq@nezm@gls
NI YPYNGVSH: Qd3ebiFenhcrbitled n@&ém@ﬁpn&mpﬁuXaINMYNDVSNYN@FKA

(SEQ NO. 93 Z 5L 00GY NI YPYNL | D. NO 94
H2L2 gw'”t% iﬁH@g tr?atNF'?% I0RS ("Seps Ng‘?% n t&@ﬁ"?b&@rﬂ‘@ GBST
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muscles were 17.8%, 11.3%, 16.9%, 13.4% and 14.6% greater than those of tumour bearing

mice treated with 1IgG2a control, respectively.

20  Table 19: 10B3 treatment attenuated muscle loss in tumor bearing mice. Data are mean
muscle mass (mg) +/- SEM. The means with the superscripts * and # indicates significantly

(p<0.05) different from IgG2a group and C-26+IgG2a group, respectively according to

Student T tests.
25
Groups quadriceps | gastrocnemius | TA EDL soleus
IlgG2a 216+/-2.1 159+/-2.2 51+/-0.5 11.1+/0.5 8.0+/-0.4
10B3 244+/-4.7 173+/-4.8 58+/-1.2 12.6+/0.6 8.5+/-0.2
C-26 + IgG2a 174+/-3.7 123+/-4.5 40+/-1.6 8.9+/-0.3 6.9+/-0.3
C-26 + 10B3 204+/-8.6" | 140+/-5.8" 47+/-1.8% | 9.9+/-0.6 7.9+/-0.5

Figure 14 shows the effect of antibody treatment on lower limb muscle strength,
which was assessed by measuring the contraction force upon the electrical stimulation of
sciatic nerve in the mid thigh. After 25 days of tumour implant, lower limb muscle contraction

30  force was significantly (p<0.001) reduced by 20% in the control antibody groups. 10B3
treatment increased maximum contraction force by 10.2% and 17.5% in healthy animals and
tumour bearing mice, respectively, as compared to the control groups (p<0.05). There was no
significant difference in maximum force measurement between 10B3 treated tumour bearing
mice and healthy controls. Thus, 10B3 treatment improved muscle function in both healthy

35 and tumour bearing mice.
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section 1"2J1SPRE° YPaingag's B F‘?ﬂ”? GLOUSFRAPRE Bnt ed i n
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myostatin expression has been also reported in several models of muscle atrophy such as

30 immobilization and burn injuries, in which glucocorticoids play a major role (Lalani R, et al.
2000 J Endocrinol 167:417-428; Kawada S, et al. 2001 J Muscle Res Cell Motil 22:627-633;
and Lang CH, et al. 2001 FASEB J 15:NIL323—-NIL338).

In the present study, we investigated whether 10B3 treatment could prevent steroid
induced muscle loss in mice.

35 Fifty 10-week old C57BL mice were divided into three groups and i.p. dosed with PBS
(n=10), 30mg/kg mlgG2a (n=20) or 30 mg/kg 10B3 (n=20) on day 0, 3, 7, 14, 21 and 28. Each
antibody treated groups were then further divided into two subgroups on day 28: mlgG2a+
vehicle (n=10), 10B3+vehicle (n=10), mlgG2a+dexmethasone (n=10), 10B3+dexamethasone
(n=10). From day 29 to day 42, mice were injected s.c. once daily with 0.1% DMSO in PBS

40  as vehicle (PBS+vehicle, migG2a+vehicle, 10B3+vehicle) or dexamethasone at 1 mg/kg/day
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Upper 95% (nM 10B3 Chinera 3.570 1.473 8.654 H2L2-C91S _F100G.Y 11.070
3.686 33.230 H2L2 C91S G55D F100G .Y 5.530 1.649 18.540 H2L2 C91S Gb5L
F100G_Y 5wb@a11115602 19. 460 H2L2 C91S G65S F100G Y 4. 425PCTEP0110581D H2L2
C91S Gb5T F100G Y 6.892 2.452 19.370 H2L2 C91S Gb5V F100G Y

(mlgG2a+ dex, 10B3+dex). During this period, mice received one more i.p injection with PBS,
mlgGZ2a or 10B3 on day 35. At the end of the 42-day experiment, total body fat and lean mass
were measured by QNMR scan. Mice were euthanized and individual skeletal muscles were
dissected and weighed.
5 Figure 16 shows the changes in body weight during the treatment schedule from day
0 to day 42. Dexamethasone treatment was started at day 29. Dexamethasone treatment for
13 days caused body weight loss in animals pre-treated with the control antibody. The
dexamethasone-induced weight loss was attenuated by pre-treatment with 10B3.
Table 20 shows the effect of pre-treatment with 10B3 or control antibody on
10  dexamethasone-induced muscle loss. Animals pre-treated with the control antibody showed
significant muscle atrophy in extensor digitorum longus (EDL), tibialis anterior (TA), and
gastrocnemius (P<0.05) after 13 days of dexamethasone injection. The quadriceps mass in
control antibody treated groups decreased by 7% after dexamethasone treatment. However, it
was not statistically significant. Interestingly, dexamethasone treatment did not cause
15 significant muscle loss in soleus muscle. In contrast, dexamethasone treatment in animals
pre-treated with 10B3 did not cause significant atrophy in TA, EDL, quadriceps and

gastrocnemius (10B3+veh vs. 10B3+dex, p>0.05, therefore non-significant).

Table 20 The effect of 10B3 treatment on dexamethasone-induced muscle loss. Data are

20 means +/- SEM. Means with different superscripts indicate significantly different (p<0.05)

25

30

Groups TA EDL quadriceps gastrocnemius soleus

PBS+veh 37+/-0.79° 8.5+/-0.25%° | 176+/-2.8™ 119+/-2.6° 8.1+/-0.29
mlgG2a+veh | 38+/-0.37> | 8.8+/-0.37° [ 176+/-1.8" 121+/-2.0° 7.6+/-0.29
mlgG2a+dex | 34+/-0.83° 7.7+/-0.16° | 164+/-2.8° 109+/-2.3° 7.5+/-0.24
10B3+veh 42+/-0.64° 9.3+/-0.16% | 194+/-45° 131+/-2.3° 8.1+/-0.35
10B3+dex 41+/-032% [ 87+-032% [ 187+-32% [ 124+/-1.9% 8.4+/-0.35

Figure 17 shows the effect of pre-treatment with 10B3 or control antibody on

dexamethasone-induced body fat accumulation. Animals pre-treated with the control antibody

showed a significant increase in body fat accumulation (P<0.05). However, there was no

significant increase in % body fat after dexamethasone treatment in animals pre-treated with
10B3 (10B3+veh vs. 10B3+dex, p>0.05, therefore non-significant (NS)).

These results suggest that 10B3 or the humanised antibody thereof may be used for

treatment of glucocorticoids-induced muscle wasting. For example, prophylactic treatment of

muscle wasting in patients on glucocorticoid therapy may be advantageous.

11. 10B3 TREATMENT ATTENUATED MUSCLE ATROPHY IN SCIATIC NERVE CRUSH

MODEL
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0.518 Here we used the nerve |njury modeI to evaluate the efficaCy of 10B3 in prevention of
disuse atrophy in mice.
Thirty-nine 8-week old male C57BL mice were randomly divided into 4 groups:

10 mlgGZ2a + sham (n=9), 10B3 + sham (n=10), mlgG2a + sciatic nerve crush (n=10) and 10B3
+ sciatic nerve crush (n=10). Mice were dosed i.p. at 30 mg/kg with mlgG2a control or 10B3
antibody on day 0, 3, 7, 14, 21, and 28. After three weeks of antibody treatment, mice were
anesthetized with isoflurane and the right sciatic nerve in the mid thigh was exposed and left
intact (sham group) or injured by crushing for 10 second using a haemostatic forceps (nerve

15 crush group). One week after the surgery (day 28), mice received last antibody injection.
Mice were euthanized 10 days after nerve crush surgery, and muscle mass of hind limb was
assessed.

Figure 18 shows the effect of sciatic nerve crush on muscle mass in the groups
treated with control antibody (mlgG2a + sham, and mlgG2a + sciatic nerve (SN) crush).

20 Sciatic nerve crush injury resulted in significant (p<0.01) decreases in the mass of extensor
digitorum longus (EDL), tibialis anterior (TA), gastrocnemius and soleus by 22%, 37%, 41%
and 29%, respectively as compared to the sham control. Sciatic nerve injury did not affect
quadriceps mass (data not shown).

Figure 19A shows the effect of 10B3 and control antibody treatment on skeletal

25 muscle mass in sham operated legs. In sham surgery groups, 10B3 treatment significantly
increased the mass of TA, EDL, gastrocnemius and quadriceps by 7%, 10%, 12% and 13%,
respectively when compared to 1IgG2a control group. However, 10B3 treatment did not cause
significant mass changes in soleus muscle.

Figure 19B shows the effect of 10B3 and control antibody treatment on skeletal

30 muscle mass in sciatic nerve crushed legs. Animals treated with 10B3 retained significantly
more muscle than IgG2a control treated animals. TA, EDL, gastrocnemius and soleus of
10B3 treated nerve injured animals all showed greater mass (11%, 16%, 9% and 10%,
respectively) over those of IgG2a control group. 10B3 treatment also increased total body
weight in both sham-operated and nerve crushed animals (data not shown).

35 These results demonstrate that 10B3 or the humanised antibody thereof may have

the potential for prevention and/or treatment of human disuse muscle atrophy.

Example 12: In vivo efficacy of H2L2 variants

The effects of H2L2 anti-myostatin variants with either a fully functioning WT Fc domain or

40  with Fc disabling mutations on muscle growth in 7 to 8 week old male SCID mice were
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was assessed by measurin contractl on force upon t 5 ectrical
stinul ati Sﬁ‘f”B‘F”eg’t'Hsé'f'P‘Heﬁg)r ve in the nmd thigh. The tunour weight, and

i ndi vi dualt wasisabetharbs 1@R3dhoetve domtyohgrbugsaixhipisd gneess thaere%detrerses ined at t he
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l oss in tunour bearing m ce. The average body wei ght of the tunour bearing
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in tumour 15i epRESSto ANBrCHAAA ERESAIION BE iHUMANIESD AReiBRRE 10B3 treated and

m nggs coBt r oI tr ﬁattgd gr oups. WD 2011/ 15143Z2PCT7TEP20117059173
Fi gur t of antibody treatnent on total body fat (A,
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control t P%fb‘ffé*th? avANEes BrééiWPtf?ée‘H‘ Eéb'% Fi-dlsrw angdight chin ppeseieng'asidt 1083
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mass 1 n t unour bearin unmour beari ng
m ce treafePui 3 t%‘r‘ﬂ”? werehgpgehaiter 4% @r?thioéfén"f*le;?”t't?ﬁﬂléﬁ Wle@aﬂﬁ'”fﬂ?&ss after
tumour 1 epsrvAd Proleih A EdNinifisdfore beinPlebted Bidinding 8856, treated with 10B3 had
significantly (p<0.01) greater |ean nass than I g&a 10treated tunour
bearing mce. In fact, there was no significant difference in | ean mass

bet ween 10B3 t Mesdicednalygisdermotsatial feriniddtior siteadn podr theheavsiandlight clipiiok 19 shows

the ef4 eCIhechbmamgédmambdteg mhmabs&mgmé%@kaoaw.onm(r@apm%m chhiHMOU '
an

b t
oast r ocnohP R BRI Rt e e aeoh AP E T el S B B s i n
nor mal anamab scid Mysthatlfesitiposd &9I6) was sLOBBIted lyaiterdirdctedtnutageagsdo sersel e | 0ss

in tunor beari "l‘ﬂeé‘h&rﬁamﬂe@ Vt H%Hﬂct?@%'g@ﬂeréfb&%ééeeﬂé ﬁtﬂnﬁ'&rédhﬂﬂ@@é ipt he

wei ghts of TA, EDL 8 ce S, nd gastrocnem u
NO: 119), H8 (SEQ ID NO 20) and H9 (SEQ ID NO 121). H7, H8 and H9 are identical to

30 H4, H5 and H6 respectively, but with a point mutation where the amino acid at position 55 is

serine instead of glycine.

Table 21: Humanised antibodies generated for developability analysis

35
10B3 VH humanisation

Construct Mutations present | Variable Variable Full length

(Kabat#) region region (DNA) sequence
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muscles were 17.8% 11.3% 16.9% 13.4% and 14. 6% greater than those of
tunour bearing mce treated wwth 1g&a control, respectively. 20Table 19:
10B3 t reawoentl/@i43enuat ed nuscle [ oss in tunor bearing RCTEP2DA91F e nean
nmuscle mass (ng) +/- SEM The neans with the superscri pts * and # indicates

S| gnl f | Ca nf | y [ p/n m:\ rln 'F 'F eF nnf 'F rom-l r‘—yu rg 2611l A & group1
respecti Vel y according to Student Pl g SY 'BB% quad¥ THEs
gastrocnem us TA EDL sol eus | gGa §E@+HDND. 1 159+/-2 2 51 E@IDBNQl 1+/0.5
8. 0+/ - 0. FFOBS—244+1 - 4§58+ . 0- 26+
lg&RRa 174+[-3 7
H1 Q105T 13 44 29
H2 T285S 14 45 30
H3 T28S, M48l, V67A, | 112 128 138
M69L, F100G_Y
Ha T28S, 771V, T73K, | 113 129 139
F100G_Y
H5 T28S, M48l, V67A, | 114 130 140
M69L, T71V, T73K,
F100G_Y
H6 T28S, M48l, V67A, | 115 131 141
M69L, T71V, T73K,
V201, R66K,
F100G_Y
H7 T28S, 771V, T73K, | 119 135 142
F100G_Y, G55S
H8 T28S, M48l, V67A, | 120 136 143
M69L, T71V, T73K,
F100G_Y, G55S
HO T28S, M48l, V67A, | 121 137 144
M69L, T71V, T73K,
V201, R66K,
F100G_Y, G55S

10B3 VL humanisation
5
Construct Mutations present : | Variable Variable Full length
(Kabat#) region region (DNA) . | sequence

(Protein) SEQ ID NO. (Protein)
SEQ ID NO. SEQ ID NO.

LO None 15 46 31

L1 G16R 16 47 32

L2 F71Y 17 48 33

L2 + C91S F71Y, C91S 24 55 40

L3 Q100A 18 49 34
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123+/-4.5 " 40+/-1.6 8.9+4/-0.3 6.9+/-0.3 0-26 + 10B3 204+/ 8. 6# 140+/5. 8#
47+/1.8#%# 9.9+/-0.6 7.9+4/-0.5 Figure 14 shows the effect of

ant i body woeatwment32on | ower |inb nmuscle strength, whi chrPeagprasisessesl by
measur i ng the contracti on force upon the electrical stinulation of sciatic
nerve i nthe—mdthigh days—ef—tumopr—rplant—tower—H-wb- nmuscl e
contract % 30force V\Z%Y 68%195{-@&1;1” (p<0.001332r educed bQ %0%| n the
control ab%i body grolEMY SJ}GB:})%Sedﬂannt i ncre@s®d maxi numiédntracti on force
by 10. 2% pgrd—17-5% ll:t7l|l\¢ 9@)/84‘6'1" gk g and tunopy; tear T Ny TYEET;
respectively, as corrpare to the control groups (p<0.05)| There was|no
significant differené8'$n maxi mum|force neasufrenment between 10B3 tre¢at ed
tumour bearing mce and healthy controls. Thus, 1I0B3 treatnent 1 nproved
nmuscl e function in both healthy 35and tunmour bearing m ce. These
data indicate that 10B3 or the humani sed anti body thereof treatnent could
attenuate nuscle |l oss and functional decline associated with cancer

K/auCJgEXi g 14, MYOSQFATEJHE@@’F@\L%T@B&%RE@TNEN;' tCN SKELET?h 'VUfoClEt ATR?:‘{";]/ I'N
] VD re, we determine e effects o e
myost atin ‘E??;%}@T SRble ARIb | ¢ mass in a nouse tenotomy nodel .

Young adul t naReco@BinBht seiuble Astiile (R&M Bpatenys IHNRRED dvas peatedTh g&Reofen 10B3

treat ment Egéﬁ%%étﬂpgmﬁfn%@k}rpa)te é\ﬁ@r&lﬂ,ﬁ#&tétﬁc Fﬁétes’iQerQB(othadQ\ﬂh%% 1, 4, 8,
and 15. On the nprning ce received the

o 1 ovi ngUlATGHELL] 3 BRGNS O oA 418 AR PG B P 118 RGP SRl Bepar at ed
at their garsitegl2nMbpentdtehmyastatiefit-nduesg seagbndiscribg) avdvie) wasgdré-inculgid TA

tendofis W, 8@9%&%?&%4 &LEod J%to"f‘%blére,}ﬂwsc @fr%S’Fn inite %‘%?é‘ﬁc(ﬂ%y 21), mce

wer e eut hani zed to assess anges in nmass. Ihree-week treatnment
of 10B3 sPgHIYRICAMOPFUNT: %P@dé%t'q%%@%aq?ﬁg@qul'b\%“ﬁg‘\%%'ibm%@gham and
t enot ony Bldied& i HRSr 4t13710. G&anfdrt Gseprd&eturel M RIfeBved Bliof to ddatioebfBatpepf 10B3

was more %P&%Ulgfoﬁ%ndté' ét%ﬁ PERIHE Snflatk GRS SYlen(s #dothod; UIBRLELS 4 © the

i ntact sham con
further 37°C mcubatlon for 1 hour. Plates were again washed and assayed at absorbance

15 490nm following substrate (R&D Systems, #DY999) and acid stop solution treatment. Results
are shown in of the mean IC50 values of at least three replicates with confidence intervals are
shown in Table 23 below.

Table 23: ActRIIb myostatin neutralisation of humanised antibodies

Antibody Mean ICs; (nM) Lower 95% Cl Upper 95% CI
(nM) (nM)

10B3 0.172 0.132 0.225
H2L2-

C91S_F100G_Y 1.246 0.916 1.696
H3L4 1.307 0.476 3.587
H3L5 1.076 0.505 2.291
H3L6 3.037 0.937 9.842
H4L4 0.395 0.290 0.539
H4L5 0.336 0.213 0.530
H4L6 0.273 0.196 0.381
H5L4 0.211 0.211 0.245
H5L5 0.149 0.118 0.189
H5L6 0.166 0.143 0.192
H6L4 0.225 0.184 0.274
H6L5 0.211 0.240 0.428
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These data indicate that 10B3 or the humani sed anti body thereof treatnent
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at 37°C for 5 hours. Then 100ul of SteadyGlo reagent (Promega) was added to each well.

Plates were incubated for 10 minutes before luminescence measurements were made using

a Viewlux plate reader (Perkin EImer). Results are shown in Table 24.

Table 24: Myostatin responsive reporter gene neutralisation assay

Antibody IC50 (M)
10B3 1.0e-8
H2L2-C91S_F100G_Y 2.3e-8
H4L4 7.9E-09
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TA EDL quadriceps gastrocnenm us sol eus PBS+veh 37+1-0.79c 8.5+/-0.25 ab
176+/-2.8 bc 119+/-2.6 b 8.1+4/-0.29 m g&Ra+veh 38+1-0.37 ix 8.8+1-0.37 a
176+1- 1. SWbQoW2i5+4322. 0 b 7. 6+1-0. 29 m g&Ra+dex 34+1- 0. 8BCU/EP20+/050716 b
164+/-2.8 ¢ 109+1-2.3 ¢ 7.5+1-0.24 10B3+veh 42+/-0.64 a 9.3+/-0.16 a

H4L5 6.5E-09
H4L6 6.9E-09
H5L5 6.1E-09
H6L5 6.0E-09
H7L5 6.3E-09
H8L5 5.0E-09
HOL5 4.0E-09

These data demonstrate that all of the anti-myostatin humanised antibodies tested
above are able to neutralise myostatin with respect to its ability to stimulate the luciferase

response in reporter gene transfected A204 cells.

15. BINDING SPECIFICITY
An ELISA was performed to determine whether H8LS might bind any other growth factors and

especially other members of the TGFO family which were known to share some homology
around the proposed epitope sequence. By coating an ELISA plate with the various growth
10 factors at 0.5 pg/ml and titrating in H8L5 under standard ELISA conditions, It was concluded
that the only other factor tested to which H8L5 could bind was GDF-11 wherein the
concentration required to give 50% binding was 3-fold lower than myostatin (Figure 22). SPR
data suggested that H8L5 bound to activin B, albeit with poorer affinity (more than 12-fold
worse than its affinity for myostatin).
15
16. NEUTRALISATION OF ACTIVIN b IN REPORTER GENE ASSAY

A204 cells were transfected with a pLG3 plasmid containing a luciferase gene under the

control of 12x CAGA boxes of the PAI-1 promoter and incubated overnight.

Solutions containing varying concentrations of H8L5 and 40nM Activin B were prepared (20x
20  their final assay concentrations) and preincubated for 30 minutes. Then 20yl of these test

solutions were placed in the assay plate and 180yl of transfected cells in assay media at

2.22x10°/ml were added. Cells were incubated for 6 hours at 37°C. Then 50 pl of Steadyl.ite

(Perkin Elmer) reagent was added. Plates were incubated at rt for 20 minutes with shaking

(450rpm) and read on the Tecan Ultra platereader in luminescence mode. It was shown that
25 HB8L5 is a very weak inhibitor of Activin B with an 1C50>1.5uM (Figure 23)

17 DETERMINATION OF BINDING AFFINITY BY KINEXA METHODOLOGY

Kinexa (Sapidyne Instruments) solution phase affinity was used to determine the overall

affinity for a range of anti-myostatin molecules. Myostatin beads were prepared either by

30  adsorption (polymethylmethacrylate beads-PMMA) or amine coupling (NHS-activated
sepharose beads). The range of anti-myostatin molecules studied necessitated the
generation of beads coated with different concentrations of myostatin. For the solution phase

portion of the assay, a fixed concentration of antibody was incubated with a broad range of
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194+/-4.5 a 131+4/-2.3 a 8. 1+1-0.35 10B3+dex 41+/-0.32 ab 8.7+1-0.32 ab
187+/-3.2 ab 124+1-1.9 ab 8.4+1-0.35 Figure 17 shows the effect of
pre-treatworb1Misi43210B3 or control anti body on dexanet hasomP20indsaesl body
fat accunulation. Aninals pre-treated vvith the control anti body 25showed a
S| gm ficant st rfl(r%rcgnat:sentratlons an%y If atd ac%‘é?”“ iym b)g CLR)'aQOS it r.ﬁ?or a%ller thher € was
no signifi MR "CRtTEEE " A aj?vbe oo} H QPR A5 SN E E3 8 Al ment i n
ani mal s pb@omﬁedvse&brvﬁepﬁﬁdlﬂimm(/msbm wese thqromql(tted@termﬁ@ tgzEmaunerfef or e
non- si gni fré&a"’fﬁﬁoo(yl};%s)ent |r;rm@§§utﬁ’dﬁ§)¥|£§e%aﬁ1légg€b§/tméah%f tﬂ@l%% éﬁflbddb%lﬁl\ﬂlW' sed

anti bod hereof rticoids-induced
el o ekt GRS P e d5Rbiamysaan SP PRt o SO aler | ng 1

pati enis bimygl weoiEoptiexiepehdingenipyconstiucheingdestent) agdpdsiith & Tuord@Bd TREATVENT

ATTENUATER/J/H%%% @mehér%'n@ B NGRE Préddelysis VoAdre inndiirandi suse

nmuscl e atrophy commonly occurs 1n assom ation w'th orthopedi c disorders
such as cRedHie MHE'P'%B&‘PPHPSF Yﬁrﬂn%ﬁtarénq AnREntrgtions REANtIPARYIETS themEamaied or

t reat nent amfanfaryee&tusrr@ tiaesn-wevd analysis BofSiatetalgive Asnddd aqeuatectegedinbies of est  f or

ot her nedj| or surgical reasons. Disuse nuscle atrophy results in reduced
nmuscl e st rendt h and disability. Physical 5rehabilitation remains the only

t r eat Hent option, and it is often required for |ong periods and does not

al ways r esiun 25 Sh@ionyhasefffhBiedISibifaIng ¥ Afosettin éte@iiddiising Kinexa  Here we used
the nerve injury nodel to evaluate the efficacy of 10B3 in prevention of

di suse atrophy in mce. Thirty-nine 8-week old nmale C57BL mice were
randomy (divided into 4 groufse: 10UppgRalowetham (n=9), 10B3 + sham (n=10),
M g&a + sgbigtdie nerve crush @m10psaied 1&353(;[# sciatic nerve crush (n=10).
Mce wererdosed | . p. at 30 gg/kg with mig&a confrol or 10B3 anti body on
day 0, 3, PB3£2 21, and 28|28 tef X hree “lieks of anti body treatnent, nice
wer e anest’rmtaicmeldra\/\,ith isofl sagne| azal t hiedozi ght sciatic nerve in the md

t hi gh was—exgoese . FH—imtact rEshamgradp)—or injured by crushing for
10 second 'ﬁzs}'lﬁh%ﬁg—hggﬁngt at i %?Ot)r :gEGSO (ner\?g 15crush group). One week after
t he surgely8leday 28), nice r&8ei ved® | ast| 2nti body i njection.

15 18. CONSTRUCTION AND EXPRESSION OF FC DISABLED CONSTANT REGION
VARIANT

As the mode of action of anti-myostatin in vivo will be the simple binding and

neutralisation of myostatin, it may not be necessary that the molecule retain its Fc-function to
elicit ADCC and CDC responses. Furthermore, disabling Fc function may help mitigate
20  against the potential for infusion-related immune reactions. The mutation to disable Fc
function involves the following substitutions, using EU numbering system: Leu 235 Ala; and
Gly 237 Ala.
Using standard molecular biology techniques, the gene encoding the sequence for
the variable heavy region of the humanized Vy constructs H7, H8 and H9 were transferred
25 from the existing construct to an expression vector containing the hlgG1 Fc disabled constant
region. The antibodies generated as part of these analyses are illustrated in Table 26.

Table 26. Sequence of Fc disabled constructs

Antibody Full length DNA sequence | Full length protein
SEQ ID NO: sequence SEQ ID NO:

H7 Fc disabled 122 123

H8 Fc disabled 124 125

H9 Fc disabled 126 127
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M ce were euthanized 10 days after nerve crush surgery, and nuscle mass of
hind Ii b was assessed. Figure 18 shows the effect of sciatic nerve crush
on nuscl ewoassl/ismM3he groups treated with control anti b@dy/Eprdig@2a73* sham
and m gGa + sciatic nerve (SN) crush) 20 Sciatic nerve crush injury

resul ted |n ani £l decr eas [ass of extensor
digitorum 'Pongrgesd' E%ﬁfeav FC) a'n cl:a}s] bg '(raerdl\'\(')'tr a{“ﬂ\)tﬁe Igj;as F0%nem us and sol eus by
22% 37% 41% and 29% respectl vely as conpared to the sham control.
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disabled. Some mice were i.p. dosed twice weekly with 30 mg/kg hlgG1, or 1, 3, 10, and

30mg/kg AMG745 for 4 weeks. AMG745 was prepared using sequences published in WO
35 2007/067616 A2. On day 28, individual skeletal muscles (TA, gastrocnemius, quadriceps and
EDL) were dissected and their weights were recorded. Figure 28 (A-D) shows the effect of
treatment the mass of the muscles studied. Treatment with 10B3 caused significant mass
increases in TA, quadriceps, EDL (p<0.05) and a non-significant increase in gastrocnemius
muscle (p>0.05). Treatment with either humanized antibodies (H8L5 or H8L5-disabled)

40 resulted in effects on individual muscle mass with significant increases in some dose groups.
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SEQ | D NQa matched isotype control group (30 mg/kg). Animals were dosed 5 times over an initial 3-

week period, and MRI determination of calf muscle volumes were performed at day 0 (first

10 dose) and weekly thereafter for a period of 12 weeks. A significant increase in both calf
muscle volume and body weight of 30 mg/kg 10B3 treated animals was observed during the
dosing period relative to the isotype control group; the percentage difference in calf muscle
volume between the 30 mg/kg and 3 mg/kg dose groups and control groups was ~15% and
<5%, respectively (Figure 25). Importantly however, a significant difference (P<0.05) in

15 muscle volume between high dose and control groups was maintained throughout the 9 week
washout period, whereas 4 weeks following cessation of dosing there was no statistical
difference between the body weights of the two groups. A significant increase in calf muscle
volume was also observed in the 3 mg/kg 10B3 group relative to the control group at weeks 3
(final dose) and 4, although not thereafter. Notably, there was no significant difference in

20 body weights between low dose 10B3 treated and control animals throughout the course of

the study.

23 DOSE RESPONSE STUDY FOR H8L5 IN SCID MICE

The potency of H8L5 was evaluated in 8-week-old SCID mice at range of doses in order to

25 define dose response. Animals were dosed by intraperritoneal injection on days 0,3,7,14,and
21 either with 30mg/kg 10B3 or 0.1, 0.3, 1.0, 3.0 or10.0mg/kg H8L5. Animals were sacrificed
at day 28. Muscles and other tissues were excised and weighed. At low doses (0.1 and 0.3
mg/kg), HBL5S increased epididymal fat pad mass significantly (p<0.05) (figure 26A). As dose
levels exceeded 1 mg/kg, H8L5 caused significant increases in individual skeletal muscle

30 mass (Figure 26B). Peak tetanic force as measured in situ by electrical stimulation of the hind
limb sciatic nerve increased by 19-24% relative to control in groups treated with H8L5 at dose
levels between 1 -10 mg/kg (p<0.05) (Figure 26C).

This study confirms that H8L5 is a potent anabolic agent in this model. The minimum effective
35 dose is 1 mg/kg based on significant increases in the masses of all muscles weighed and

neutralisation of free myostatin in serum. Importantly, the increase in muscle mass gave rise

to significant increases in maximum force generation by in vivo contractility measurement with

significant improvements over control animals observed with a dose of 1 mg/kg
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SEQ ID NO. (Protein) SEQID NO HO None 12 43 28 H1 QLO5T 13 44 29 H2 T28S
14 45 30 H3 T28S, Mi81, V67A, MI9L, F100G Y 112 128 138 H4 T28S, T71V,
T73K, F10WG2¥11115843229 PCT/EP2011/059173

24. PK OF H8L5 WITH INTRAPERITONEAL DOSING IN SCID MICE

The pharmacokinetic behaviour H8L5 was determined in female C.B-17 SCID mice following

a single intraperitoneal (IP) injection of 0.1, 1 and 10 mg/kg. Serum samples were collected

5 according to an alternating sparse sampling design from three animals per collection time
point according to the following collection schedule: 2, 6, 12, 24, 48, 72, 192, 336, 504 and
672 hours. The samples were analysed for H8L5 using the Gyrolab platform: a biotinylated
myostatin capture reagent and a Dylight Alexa labelled goat anti-human IgG detection
antibody. PK analysis was performed by non-compartmental pharmacokinetic analysis using

10  WinNonLin, Enterprise version 4.1.

A summary of the pharmacokinetic parameters derived from the serum concentration-time
data for H8L5 following intraperitoneal administration to SCID mice at a target dose of 0.1, 1.0

and 10 mg/kg are presented in Table 29.

15 Table 29. Summary PK parameters of H8L5 in SCID mice, following interperitoneal dosing at
a target dose of 0.1, 1.0 and 10 mg/kg

Dose AUC, Crnax Tnax Ty, CL_F Vz_F
(mg/kg) (hr*pg/mL) | (ug/mL) (Hr) (Hr) (mL/hrikg) | (mL/kg)
0.1 87.6 0.727 6 184 0.787 209

1 2040 8.42 6 202 0.444 130

10 20500 95.4 6 292 0.384 162

20
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139 H5 T28S, M481, V67A, M9L, T71V, T73K, F100GY 114 130 140 Ho T28S,
Ma81, V67A, MIOL, T71V, T73K, V201, R66K, F100G Y 115 131 141 H7 T28S,
T71V, T73X02ru06G@A3Y, Gb5S 119 135 142 H8 T28S, M481, VOPAT/AWR@IL 05971V,
T73K, F100GY, Gb5S 120 136 143 H9 T28S, M481, V67A, MOL, T71V, T73K
V201, R66§EQ5|]:.'Q8I%_Y, Gb5S 121 137 144

SEQ ID NO: 1 (CDRH1)
GYFMH

SEQ ID NO: 2 (CDRH2)
NIYPYNGVSNYNQRFKA

SEQ ID NO: 3 (CDRH3)
10  RYYYGTGPADWYFDV

SEQ ID NO: 4 (CDRL1)
KASQDINSYLS

15 SEQID NO: 5 (CDRL2)
RANRLVD

SEQ ID NO: 6 (CDRL3)

LQCDEFPLT

20
SEQ ID NO: 7 (mouse monoclonal 10B3 Vy)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYNGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTTVTV
SS

25

SEQ ID NO: 8 (mouse monoclonal 10B3 and 10B3 chimera V)
DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANRLYDGVPSRF
SGSGSGQDYSLTISSLEYEDMGIYYCLQCDEFPLTFGAGTKLELK

30  SEQ ID NO: 9 (artificial signal sequence)
MGWSCIILFLVATATGVHS

SEQ ID NO: 10 (human acceptor framework for V)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWISAYNGNTNY
35  AQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARXXXXXXXXXXWGQGTMVTVSS

SEQ ID NO: 11 (human acceptor framework for V)
DIQMTQSPSSLSASVGDRVTITCRASQGISNYLAWFQQKPGKAPKSLIYAASSLQSGVPSKF
SGSGSGTDFTLTISSLQPEDFATYY CXXXXXXXXXXFGQGTKLEIK

40
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10B3 VL humani sati on Construct Miutations present Kabat#) Variable region
(Protein) SEQ ID NO Variable region (DNA) SEQ ID NO Full |ength sequence
(Protei n)WeEBQ@1B1440. LO None 15 46 31 L1 GL6R 16 47 32 PRTEP2M1079173
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40

SEQ ID NO: 12 (humanised V}; : HO)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYFMHWVRQAPGQGLEWMGNIYPYNGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
VTVSS

SEQ ID NO: 13 (humanised Vy; : H1)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYFMHWVRQAPGQGLEWMGNIYPYNGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGTGTL
VTVSS

SEQ ID NO: 14 (humanised Vy; : H2)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWMGNIYPYNGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
VTVSS

SEQ ID NO: 15 (humanised V| : LO)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVDGVPSKF
SGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIK

SEQ ID NO: 16 (humanised V| : L1)
DIQMTQSPSSLSASVRDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVYDGVPSKF
SGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIK

SEQ ID NO: 17 (humanised V| : L2)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVDGVPSKF
SGSGSGTDYTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIK

SEQ ID NO: 18 (humanised V| : L3)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVDGVPSKF
SGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGAGTKLEIK

SEQ ID NO: 19 (10B3 chimera V|, : N54D)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYDGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTLVTV
SS

SEQ ID NO: 20 (10B3 chimera Vy : N54Q)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYQGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTLVTV
SS
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48 33 L2 + C91S F71Y, C91S 24 55 40 L3 QLO00A 18 49 34 WO

2011/ 151432PCT/ EP2011/ 059173 L4 F71Y, T69Q (C91S 116 132 145 L5 F71Y,

C91S 117 wB20m4B1438 F71Y, T69Q S46T, CI1S PCT/EP2011/059173
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SEQ ID NO: 21 (10B3 chimera V| : C91S)
DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANRLVYDGVPSRF
SGSGSGQDYSLTISSLEYEDMGIYYCLQSDEFPLTFGAGTKLELK

SEQ ID NO: 22 (humanised Vy; : H2 : N54D)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWMGNIYPYDGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
VTVSS

SEQ ID NO: 23 (humanised Vy : H2 : N54Q)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWMGNIYPYQGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
VTVSS

SEQ ID NO: 24 (humanised V| : L2 : C91S)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVDGVPSKF
SGSGSGTDYTLTISSLQPEDFATYYCLQSDEFPLTFGQGTKLEIK

SEQ ID NO: 25 (10B3 chimera Vy)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYNGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTLVTV
SS

SEQ ID NO: 26 (10B3 chimera heavy chain)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYNGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTLVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS
SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKYDKKVEPKSCDKTHTCPPCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNY
FSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 27 (10B3 chimera light chain)
DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANRLYDGVPSRF
SGSGSGQDYSLTISSLEYEDMGIYYCLQCDEFPLTFGAGTKLELKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVYDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 28 (humanised heavy chain: HO)
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118 134 147 14. MYCOSTATI N NEUTRALI SATI ON ASSAYS 514.1 Reconbi nant sol ubl e
ActRII b Reconbi nant soluble ActRIIb (R& Systens 339-RBB) was coated in
wel | s of w0 2BL1SA3pl ate at 1pg/ nl i n carbonate buffer owerrmPgint/0511731C.
Plates were bl ocked with PBS containing 0.1%tween 20 and 0. 1% BSA and

washed fo 'ﬂﬂ% | at ed
myostatin 5/ ﬁgﬁéé rea A(%r\l}t%lv § gﬂt%@#v@%%%égwwéﬁwﬁéﬂyf&mth a
di lution WQREKA%‘(TMW@T&WST@MEléiﬁLBBDMbV‘é%CmR\éWdBT@Z’WY@U’Wﬁ%ﬂes at
37C. The birpsd Awrikeipedr pyadsKisTBGaMAARSEIWKDRRPEPPRES MRS CALTRRIVHEHHRAL

S opedur coSsEPS BB SRRV BN RV UtKis i pChRRE TG 05"
di | ut efl sGPBYEIEAPHPKHDFRMSBORE VTR DVREBDBEKENE YV ESIDSISKTHREERYY by a
further 3%‘?«& W&VL%DMNG&EVWVSI\E&A%Q&EWTS%A%%@)‘PRE%%W@F@N@)E%Sayed at

absor bance 15 490nm % and acid stop
sol uti on KP‘@M?%VKG%E%PNE@’F@N%\ENNYH B?P\{LPéDﬁéEﬁLY%JV% BEQGSH  at

| east t hr HeFsEPINMCBALEINHMTOIKSCBIIBRGIeNce i nterval s are shown in Table 23

bel ow. Table 23: ActRI|Ib nyostatin neutralisation of humani sed anti bodi es
Anti body Mean 1050 (nM Lower 95% C (nM Upper 95% C (nM 10B3 0.172
0.1321®. 225 H2L2- C91S F100G Y 1.246 0.916 1.696 H3L4

SEQ ID NO: 29 (humanised heavy chain: H1)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYFMHWVRQAPGQGLEWMGNIYPYNGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGTGTL
15  VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVYDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
20  NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 30 (humanised heavy chain: H2)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWMGNIYPYNGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
25  VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL
QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVYDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
30  NVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 31 (humanised light chain: LO)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVDGVPSKF
SGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLK

35  SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 32 (humanised light chain: L1)
DIQMTQSPSSLSASVRDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVYDGVPSKF

40 SGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLK
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1.307 0.476 3.587 H3L5 1.076 0.505 2.291 H3L6 3.037 0.937 9.842 H4AL4 0. 395
0.290 0.539 HALS5 0.336 0.213 0.530 H4L6 0.273 0.196 0.381 H5L4 0.211 0.211
WO 2011/151432 PCT/EP2011/059173

SGTASVVCLLNNFYPREAKVQWKVYDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 33 (humanised light chain: L2)

5 DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVYDGVPSKF
SGSGSGTDYTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVYDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

10  SEQ ID NO: 34 (humanised light chain: L3)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLVDGVPSKF
SGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGAGTKLEIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE
KHKVYACEVTHQGLSSPVTKSFNRGEC

15
SEQ ID NO: 35 (10B3 chimera N54D heavy chain)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYDGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTLVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS

20  SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNY
FSCSVMHEALHNHYTQKSLSLSPGK

25
SEQ ID NO: 36 (10B3 chimera N54Q heavy chain)
EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIYPYQGVSNYN
QRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYGTGPADWYFDVWGTGTLVTV
SSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQS

30  SGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGP
SVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNST
YRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTKN
QVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGNY
FSCSVMHEALHNHYTQKSLSLSPGK

35 SEQ ID NO: 37 (10B3 chimera C91S light chain)
DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANRLYDGVPSRF
SGSGSGQDYSLTISSLEYEDMGIYYCLQSDEFPLTFGAGTKLELKRTVAAPSVFIFPPSDEQL
KSGTASVVCLLNNFYPREAKVQWKVYDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADY
EKHKVYACEVTHQGLSSPVTKSFNRGEC

40
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0.245 H5L5 0.149 0.118 0.189 H5L6 0.166 0.143 0.192 H6L4 0.225 0.184 0.274
H6L5 0.211 0.240 0.428 WO 2011/151432PCT/ EP2011/059173 H6L6 0. 320 0. 240
0. 428 H/I™0oQ00381432020 PCT/EP2011/059173

SEQ ID NO: 38 (humanised heavy chain: H2 N54D)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWMGNIYPYDGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL

5  QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVYDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

10
SEQ ID NO: 39 (humanised heavy chain: H2 N54Q)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWMGNIYPYQGVSN
YNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYFDVWGQGTL
VTVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVL

15 QSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYN
STYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELT
KNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQG
NVFSCSVMHEALHNHYTQKSLSLSPGK

20
SEQ ID NO: 40 (humanised light chain: L2 C91S)
DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRLYDGVPSKF
SGSGSGTDYTLTISSLQPEDFATYYCLQSDEFPLTFGQGTKLEIKRTVAAPSVFIFPPSDEQLK
SGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE

25  KHKVYACEVTHQGLSSPVTKSFNRGEC

SEQ ID NO: 41 (10B3 chimera heavy chain, DNA sequence)
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCGA
GGTTCAGCTGCAGCAGTCTGGACCTGAACTGGTGAAGCCTGGGGCTTCAGTGAAGATAT
30 CCTGCAAGGCTTCTGGTTACTCATTCACTGGCTACTTCATGCACTGGGTGAAGCAGAGC
CATGGCAATATCCTCGATTGGATTGGAAATATTTATCCTTACAATGGTGTTTCTAACTACA
ACCAGAGATTCAAGGCCAAGGCCACATTGACTGTAGACAAGTCCTCTAGTACAGCCTAC
ATGGAGCTCCGCAGCCTTACATCTGAGGACTCTGCAGTCTATTACTGTGCAAGACGCTAT
TACTACGGTACCGGACCGGCTGATTGGTACTTCGATGTCTGGGGCACTGGGACACTAGT
35 GACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAG
CAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCA
GCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACAC
40 CAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCC
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0.073 H7L5 0.028 0.013 0.059 H/7L6 0.031 0.020 0.047 H8L4 0.079 0.068 0.093
H8L5 0. 101 0.068 0.152 H8L6 0.101 0.068 0.152 H9L4 0.141 0.110 0.179 HOL5
WO 2011/151432 PCT/EP2011/059173

TGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTA
AGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAG
CCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAT
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGC

5 TGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAAC
AAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAG
AGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTC
CCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGC
AACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCA

10 GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGT
GTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGA
GCCTGTCCCCTGGCAAGTGA

SEQ ID NO: 42 (10B3 chimera light chain, DNA sequence)

15 ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCGA
CATCAAGATGACCCAGTCTCCATCTTCCATGTATGCATCTCTACGAGAGAGAGTCACTAT
CACTTGCAAGGCGAGTCAGGACATTAATAGCTATTTAAGCTGGTTCCAGCAGAAACCAG
GGAAATCTCCTAAGACCCTAATCTATCGTGCAAACAGATTGGTAGATGGGGTCCCATCAA
GGTTCAGTGGCAGTGGATCTGGGCAAGATTATTCTCTCACCATCAGCAGCCTGGAGTAT

20 GAAGATATGGGAATTTATTATTGTCTACAGTGTGATGAATTTCCGCTCACGTTCGGTGCT
GGGACCAAGCTGGAGCTGAAACGTACGGTGGCCGCCCCCAGCGTGTTCATCTTCCCCC
CCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTT
CTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGCGGCAA
CAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGC

25 ACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGA
CCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGCTGA

SEQ ID NO: 43 (humanised heavy chain: HO, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGCC

30 AGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGCGCCAGCGTGAAAG
TGAGCTGCAAGGCCAGCGGCTACACCTTCACCGGCTACTTCATGCACTGGGTGAGGCA
GGCTCCCGGCCAGGGCCTGGAGTGGATGGGCAACATCTACCCCTACAACGGCGTCAGC
AACTACAACCAGAGGTTCAAGGCCAGGGTGACCATGACCACCGACACCTCTACCAGCAC
CGCCTACATG

35 GAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGCCAGGAGGTACT
ATTACGGCACCGGACCCGCCGATTGGTACTTCGACGTGTGGGGACAGGGGACACTAGT
GACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAG
CAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC

40 CCGCCGTGCTG
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0.140 0.101 0.193 HIL6 0.129 0.094 0.176 These data denonstrate a range of
| C50s for neutralisation of nyostatin's binding to ActRI I b-Fc protein.

Pot ency iwol2arigesi4s2det ermi ned by the heavy chain, wth PCI/EHHB@001HD gi vi ng
the | owest 1050 val ues. 514.2 Reporter cell bioassay ostatin

. ! A ny
251" 255) " RALTHEARERGURIEIAEABHCTp e brBbTgrsrongRerAsiACeRgEL R 15
Rhabdony 0S&CA668ACATEACATOU TAAREI SAAECAS AACTCC REEABCACPAMIBTBRACA! e gr own
i n RPM  164QcEREGAGCOrAhBRELTEPEABMERSCEAAL St cdrnt drsceireBddddeo) -

oLco pl asraCEBRT GPirae g EaeregriLo SRR R AT ET R o
boxes bf TEATERECAGHKQIRLCPAGGT GALCFLEIGTES T GAREEIT)GTGAIRGOACSAQEAICE t he

cells weresharyeahgd, washed, resuspended at 2x107 cells/m in 20% DVSO,
80% f et al _bovi ne serum aliquoted and frozen at -80C. A frozen vial of A204

cel I's was TTHAEFEAHES TEEAHAICACAHIGRPFEGCAAPECEMERGATTh gl ucose
wi t h HEPESGEAGTACGACAGTACETAJIBA G TEERST, CCRIBGTRACCTADTGIATCAGGRYT Get al

bovi ne se ' - uspended
T 10m me AR R O o A B R e e eI e e
addedlq o SAGEAMREPATIALR %@%@GWAG%MC%@A%TWA%C&WG bodi es
descri bedctocTabtasaATandc BeacawrensAci tgraddTrered TeocPVEVMERAGBGY! ucose
medi a con ‘i‘”r&ﬂﬁ: % fetal bovine serumand 2nM nyostatin 20and 100plof the
test sanples " weré transferred to the assay plate. Assay plate was incubated
at 37C f oAGECAGHFSCCIRERGABGDEECHFASLAAAPCLEABERGENCAAPASHBYAAGRCAadded t o

each wel | ccBtatescrettcERENEBERTGEORGE PrafidireT ABRECARGE VERDESEEBAE

e shounchotabR e BaCCR bR s Xt TP B RS A s, T
gfagte r gl i SBACAATGASTHEACACRTACAMPAGICOTCAGRIC TEIB3CLTOECBAGRPER- C91S F100G Y

SEQ ID NO: 44 (humanised heavy chain: H1, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGCC
20 AGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGCGCCAGCGTGAAAG
TGAGCTGCAAGGCCAGCGGCTACACCTTCACCGGCTACTTCATGCACTGGGTGAGGCA
GGCTCCCGGCCAGGGCCTGGAGTGGATGGGCAACATCTACCCCTACAACGGCGTCAGC
AACTACAACCAGAGGTTCAAGGCCAGGGTGACCATGACCACCGACACCTCTACCAGCAC
CGCCTACATG
25 GAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGCCAGGAGGTACT
ATTACGGCACCGGACCCGCCGATTGGTACTTCGACGTGTGGGGAACGGGGACACTAGT
GACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAG
CAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
30 CCGCCGTGCTG
CAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTG
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAA
GAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGLCCCTGCCCCC
GAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGA
35 TGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCC
TGAGGTGAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGG
AGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTG
GCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATC
40 GAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGC
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HAL4 7.9E-09 WO 2011/ 151432PCT/ EP2011/ 059173 HALS5 6. 5E-09 H4L6 6. 9E-09
H5L5 6. 1E-09 H6L5 6. 0E-09 H7L5 6. 3E-09 H8L5 5.0E-09 HIL5 4. OE-09

These datwiodemmrsst3eate that all of the anti-nyostatin hecampe@d/osnvs bodi es
tested above are able to neutralise myostatin with respect to its ability

cel 15, 5 BBCOB RN RO MBS T A e AR R oApRT ok T BE TEEN PG e
whet her HETECMEHIC bi nd any other growm h factors and especially other
merber s OAGERBRACAREELEBMGEXGYEGERCNBTRAKBBNBAGECERAGAASARETAOARE QstyA ar ound

orout . L0F GEEORE TG 6T Sopgh e cARCE e H T A R RbEr AL abPa LI Sa
condi t3 onSAAGAGRASATOACAOOBAGERAACCHET TCAGCTECIEICH TR TERCACENGELAATGMI ch
H8LS coul QAQAMN@&%%%AW@%@C%%%c’c“r?ﬁ*éé@&ﬁ@ébﬂﬂeféﬂU' red to give 50%
bi nding was 3-fold | ower than nyostatin (Figure 22).
SEQ ID NO: 45 (humanised heavy chain: H2, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGCC
10 AGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGCGCCAGCGTGAAAG
TGAGCTGCAAGGCCAGCGGCTACTCCTTCACCGGCTACTTCATGCACTGGGTGAGGCA
GGCTCCCGGCCAGGGCCTGGAGTGGATGGGCAACATCTACCCCTACAACGGCGTCAGC
AACTACAACCAGAGGTTCAAGGCCAGGGTGACCATGACCACCGACACCTCTACCAGCAC
CGCCTACATG
15 GAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGCCAGGAGGTACT
ATTACGGCACCGGACCCGCCGATTGGTACTTCGACGTGTGGGGACAGGGGACACTAGT
GACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAG
CAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
20 CCGCCGTGCTG
CAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTG
GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAA
GAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGLCCTGCCCCC
GAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGA
25 TGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCC
TGAGGTGAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGG
AGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTG
GCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATC
30 GAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGC
CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG
CTTCTACCCC
AGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCA
CCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGA
35 CAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTG
CACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGTGA

SEQ ID NO: 46 (humanised light chain: LO, DNA sequence)
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data suggested that H8L5 bound to activin B, albeit with poorer affinity
(nore than 12-fold worse than its affinity for nyostatin). 15 16.
NEUTRALI| SkOI20N/1IGH3ACTI VIN b | N REPORTER GENE ASSAY A202CtAiPe1 1089183
transfected with a pLG plasm d containing a |uciferase gene under the

SRR T dmta el (et hie et Sl ecls o St v excivis e R A
prepar ed AOKTZHMAIGACGOAFHNCEHLEL TN CRAGCRECONSE ARG GHETACHEHGAE f or 30
ginglltlgg- 12'51&@@A@@1E@cr /QA(GGdf@ﬁ@cé@ﬁéﬂ%ﬂdc@@:M@tﬁrtcaﬁb@‘?@éTigcgcA@@A@m@d dggat e
oo & e E LA SRR bR e S A Bl A IR faE Bel i
EIner)sreag@ﬁAAGWEﬂAﬁﬂBﬁEAG@@ﬁ£&G@@@@AQA@AQEmQﬂwcaﬂGACCﬂGCAQOTGGGWG@s with

shaki ng (48Brpphgand read on the Tecan Utra platereader in |um nescence
It was_shown t |save£ﬁy weak inhibitor of Activin Bwth

de.
gﬁ §050>1GQBM?@?W%T%T)ACW%E?EQW@& PNERAGETBF ek Nef2ER GG GHCASYE kI NEXA
METHODOL OGEACKARRREGESapT CHAGC G TIIGGIGST GG C GOt TAGOGT g cafEcocty was used

to deter nrb gﬂ%%Ekéblrcaﬂi\é)a@bééﬁk&&géd&%Bg?G%er*'fl@‘rbTé@PéMéAA{bT‘FB' ecul es.

M/OStatln repare

(pol yhet h%%@%ﬁ@@%@ﬁ@%é@@ér Gﬁmsméﬁé%ﬁﬁé%égﬁé@@%@@NF@%@P%%d

sephar osecbeadshcAGhe TGALGS ACC AGTACABRAGTACTCIRCETAC ASCSTCRGEAGCAC
necessita GL‘E@ g(tgner ation of beads coated with different concentrations
of nyostati'n. % he sol uti on phase portion of the assay, a fixed
concent r abEEAAGECERALCHHAGAGAACENCANE BT AG GG T T’ G GAHEACEIAGGRISSt at | n

concentrafria@@@A@@@o@é’r@x@@AA@Aé@ﬂ@AA@@ddddﬁéAméMc;mcubati on at r.t. for
?i h before anal ysis proceeded. The nyostatin beads were then used
to de rmn

e the amobunt of free anti body present in the solution phase
sanpl es, BFQiRARs4bhunbesddriight chaitiLlJodNA béqudngey t o t he myostatin bead matrix

then det eﬁ*r@éeé%&gcéf'eé&ﬂf@ﬁd@ﬁTé%@ﬂ@@é&A@@ébé@é&eééb‘r@éﬂcﬁ@&b 5 human
or anti-nopuse eé)en |ng on const ruct | a ed with

f I uor escefit GV W%@?é@%&é\&cﬁgpﬁ)&% ARGRIGAC Pro

anal ysi s safmmmmmmﬁ@rmemmm@mm&m&»«omcwmmgmemamscmeogemg| ng
startjng 88B%%%&%&%B%@RéAéBE'T@R%TMC?Gé(?@@A&W'ILC@F using

the n-curve ana accurate rm natl on of

af finity. TAGCAY® EFAQ“@%MQQ%MQ&QC%%@MTT%@QWW%T%G%CWE%@ atin
det er m negdcuscogcatexecohecTheTr A qouviccdareccAeBAGTTEasecT8Agetrc 10B3. C5

205 251 1880%%%%dﬁNd@%ﬁﬁCTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT

TCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAA

25 CAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGC
GGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGA
GCAGCACCCTGACCCTG
AGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCC
TGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGCTGA

30
SEQ ID NO: 48 (humanised light chain: L2, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGCG
ACATTCAGATGACCCAGAGCCCCAGCTCTCTGAGCGCCAGCGTGGGCGATAGGGTGAC
CATCACCTGCAAGGCCAGCCAGGACATCAACAGCTACCTGAGCTGGTTCCAGCAGAAGC

35 CCGGCAAGGCTCCCAAGAGCCTGATCTACAGGGCCAACAGGCTCGTGGACGGCGTGCC
TAGCAAGTTTAGCGGCAGCGGAAGCGGCACAGACTACACCCTGACCATCAGCTCCCTG
CAGCCCGAGGACTTCGCCACCTACTACTGCCTGCAGTGCGACGAGTTCCCCCTGACCTT
CGGCCAGGGCACCAAACTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATC
TTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGA

40  ACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAG
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548 722 402 H2L2- C915_F100G.Y 3680 6160 2130 H8L5 50 79 28 15 18.
CONSTRUCTI ON AND EXPRESSI ON OF FC DI SABLED CONSTANT REG ON VARI ANT

As t he nowe 20fr/&e432on of anti-nyostatin in vivo will bePCh&PIPFE7HI Ndi ng
and neutralisation of myostatin, it nmay not be necessary that the nol ecule

Cain it Y .
it sabl | ngCRE AR AE b AB R AR b B AR A R R RPN ERac B ARC PR ©

i nf usi on- ABLCABEACCAMEACCEEACt i ons. The mut at ion to disable Fc function

i nvol ves hBeaAGELEWABIAGHREAAEUAEANSGTERACEC R T NEEId At i irei8adeu 235

the’ gana BRfeGidetbhareancmans AR oI GERA 2ol oy Tha ues

humanized VH constructs H7, H8 and H9 were transferred 25fromthe existing

construct gkg ||§1ﬂ106¥§)(hg,$]§,1"% “gﬁ;(cchgﬁ L%ogﬁggguu@gcet) he hl gGl Fc di sabl ed constant
region. The anti es are illustrated

in Tabl e QBGGﬁ;QEPS'T%TG%%%W@J S TﬁgG%@%P’éQC@89’%@?9§P§'TGCAﬁf‘%Sdy Ful |
| engt h DNACAETLAGATSASEQACRANQCHAAdTATENGABCBCOASCHTSERISATRAGEEDPEAD NO  H7

Fc disabl%ﬂTé}g&ZTGCAAGGCCAGCCAGGACATCAACAGCTACCTGAGCTGGTTCCAGCAGAAGC
10 CCGGCAAGGCTCCCAAGAGCCTGATCTACAGGGCCAACAGGCTCGTGGACGGCGTGCC
TAGCAAGTTTAGCGGCAGCGGAAGCGGCACAGACTTCACCCTGACCATCAGCTCCCTGC
AGCCCGAGGACTTCGCCACCTACTACTGCCTGCAGTGCGACGAGTTCCCCCTGACCTTC
GGCGCGGGCACCAAACTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATCT
TCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAA
15 CAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAGC
GGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTGA
GCAGCACCCTGACCCTG
AGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACCAGGGCC
TGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGCTGA
20
SEQ ID NO: 50 (10B3 chimera N54D heavy chain, DNA sequence)
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCGA
GGTTCAGCTGCAGCAGTCTGGACCTGAACTGGTGAAGCCTGGGGCTTCAGTGAAGATAT
CCTGCAAGGCTTCTGGTTACTCATTCACTGGCTACTTCATGCACTGGGTGAAGCAGAGC
25  CATGGCAATATCCTCGATTGGATTGGAAATATTTATCCTTACGATGGTGTTTCTAACTACA
ACCAGAGATTCAAGGCCAAGGCCACATTGACTGTAGACAAGTCCTCTAGTACAGCCTAC
ATGGAGCTCCGCAGCCTTACATCTGAGGACTCTGCAGTCTATTACTGTGCAAGACGCTAT
TACTACGGTACCGGACCGGCTGATTGGTACTTCGATGTCTGGGGCACTGGGACACTAGT
GACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAG
30 CAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCA
GCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACAC
CAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCC
35 TGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTA
AGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAG
CCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAT
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGC
TGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAAC
40 AAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAG
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123 H8 Fc disabled 124 125 H9 Fc disabled 126 127 Any of the disabled
heavy chains can be paired with any of the light chains 19 BI NDI NG OF
ANTI BODI BSOT@ 1AGIRECEPTORS AND C1Q Bi ndi ng anal ysi s t oPETR201a0801C1q was
carried out using the PrateOn XPR36. The test 5anti bodies (H3L5 and

coupl 1 ng. “TfkCPARSCARr e ERH e R b Sl I O AU ou i o

G0 "l A AL AR RS P CRTCRTGATAGCATGRA Ne
GEEA G G A

ekl o SRR bkl ERoPAChARMC GhGRRREELALRNER 17", 5o

m n di $s0CGTaCtAGATECTRCGTEA KHIFEHAGHTCUOEGATAATOASTACADCCAGMNGAaCGTGMWmS fitted

to the qubb&@&?éatﬁ@gékAéﬁQ@rent to the PrateOn's anal ysis software, using
a global R-max tfor each receptor group and for Clq binding (i.e. FcOR 2a

Hi s and Arg pol ynor phi sns were anal ysed together and FcOR 3a Phe and Val
pol ynmor phi sns were anal ysed together, while Clg was anal ysed separately).
These data presented in table 27 denonstrated that the 15Fc-di sabling

nmut ati ons descri bed effectively weakened bi nding of the disabled antibody

t o t h&0 FcSEQHR PPoP E(1aBchimeradNSABApay chan tINA sespencaht i body wi t hout t he
di sabl i ngANEEBRATEBAGRIGCAARRCTRRIT SATT BT ARC AAHC ASINGTAGS TINCCHETCEEA ASSAY

bom! omenPeIF R AR A G R R i S e RO TR REOART | * s
enpl oyed. C¢Hi§§éA@§%§§T¢Tﬁ;¢1TTs°~CJ@Mﬁ@WE@@@TAQ}TJ@AHQEBCTgG%GéAGQA@AGQuce
term nal eRMBEEARTUTEOTNEXESATTEGRAA BT ASSEPERSCANGANETARCSRAGIRIA a

when Bbuntcb Ao SR REe e st B R RO Mo TR o ERBRRa g o T
equi val enATGEAGAEECEAAGRET HASETCAGRACIBIEAA6TOTATASSCICOANGALGAT AT 24) .
Figure 24?Aé¥%ﬁ@bfﬁéé&é&bé&&é&éﬁ#*d@ﬁﬂ&T?éGA5&&@ﬂﬂ§@GéRéﬂ@é@ﬂéA@ﬁ&éW“t" 25%

human serum Fro ement nedi at ed
nmechani snfP6FCEARIG %A%B%PéﬁCéP%é’%%ﬁ@QCBQA%&TPFE%CC@@[%G%ﬁgﬁ@%%ca preferred
over its EsAdASabhteAGeqGareGalcathGC2ZECCOTGERNT GEIUTGEIGRAGGABSAETVGTC@Nt S

RO R R I e e e AV
follomnngCﬁgPP§6§p§§CA§GG§ﬁﬁQ& @EA66 troPAGRMPBEHTCTEHCHET RGCEHB3, 3
10, 30, apdABGCAGUCkGGERB3HBLEACCTAOBBBITNAGGTGAACCACAAGCCCAGCAACAC
CAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCC
TGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTA
25  AGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAG
CCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCACAAT
GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGC
TGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAAC
AAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAG
30 AGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTC
CCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGAGTGGGAGAGC
AACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCA
GCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGT
GTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTGA
35 GCCTGTCCCCTGGCAAGTGA

SEQ ID NO: 52 (10B3 chimera C918S light chain, DNA sequence)

ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTCCACTCCGA

CATCAAGATGACCCAGTCTCCATCTTCCATGTATGCATCTCTACGAGAGAGAGTCACTAT
40 CACTTGCAAGGCGAGTCAGGACATTAATAGCTATTTAAGCTGGTTCCAGCAGAAACCAG
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di sabl ed. Sonme mce were i.p. dosed tw ce weekly with 30 ng/ kg hlgGl, or 1,
3, 10, and 30ng/ kg AM5745 for 4 weeks. AMG/45 was prepared using sequences
publ i shedwOrolAD583682007/ 067616 A2. On day 28, i ndividual pskairetialosomascl es
(TA, gastrocnem us, quadriceps and EDL) mere di ssected and their weights

i f
the’ miscl B RRTaT e A TaRT oMo AT ro A RRFREERTORRAECIREY cases
in TA, qu@@FF@%@§GGE£ET©@AICTQQG@Wﬁﬁ%ﬂﬁﬂiﬁc§@§®$@¢$ﬁﬁﬂﬁQAﬁﬁﬁiﬁﬁ$Gﬁ$T
gast r ocnegaHSATNEEEEAAPPIATORI TGTUTRRIER BT W ShaeHideIc TRUBRTIreed et bodi es

W th si onEEreEht PhePeAeeacRea e aBLEh PRt L AGRRrE RS ea & o
si gni f3 cafRCAGRSATGACCAGSESANBAQUABLCACERECAGaSTEOTBERTATCATCAMIAAIITe | evel s

except t h@TA@@@@&G@@ﬁ@G@EA}&G@gé%ﬁGTé@QAEbgébﬁcgﬁTéCééTégE@:GéEGéQEB I'N
LONG TUDI NAL CE | MAG NG

This st ud9A€'8ﬁéﬁ@f\@é}G&GT§A8P@ﬁ&&’*&@’*&ﬁpﬁé\t‘\@GAQT@%@C%%E%?EA%Q%s (3 and
30 ng/ kg) ACOTGACORT GAGTUAAGBLYPAC TATTAGAAGTALIAGEG TATEADTCTAAGETICA wer e

doses S o TEAGENERGRETLAL AL ceooYBRK pRRCACE Tl ARG AL R EfA on of el
for al%erlod of 12 weeks. A significant increase in both calf nuscle vol une
322. Eodyegeogbmooss @G0mBRédtichedBBBahr €Ak, DRNABL NS observed during the
07Tt e encATBReL T BT e Rr A R A T ROLE A E Rt RO LR GREERERGEES e
groups andGEdRCABLTGEIGHACNGECCOSYAGAG CISNHACAASHECLICLECLATGGEGASS) |

Ib rerPalre t an}1 i*rMAb@m@&RAGG@CRét@?bltirﬁéﬁéc:oﬂidpfc@c%t?@dTi'?éﬂT@éAchGé’ﬁ@)\'@@bﬁ \Q/O\INg renﬁ
gt el e Syiss Teevi IR cehioheloh e e ta M s et e s T (oA
stati sti cARCTAGAAIGARAS WBIOASE AUAS ATBACIANTGACSAGCGARSCETOTAPAGSAC A

S|gn|f|ca@bcbﬁgégﬁ§e |n calf nuscle volune mas also observed in the 3 no/kg

10B3 grou% relati E 8 éflna dose) and 4,
al t hough MCTﬁ%@@é@PQTGA%f*QB%CG{* ete WQ@THEAQT@% FRAMCAN P %nce in
20body weATMGGGACEEBATCORGAOSATIEBRETTEHASE TETEGEBNOATGGEACrElTRAGThr oughout

the ceurs CE The
pot eny %A%%ﬁ&e%éﬁéééwéég’é)@%@gi@éﬁﬁ%ﬁ%ﬁ%&@%é%{aé&éﬁf&”doses i
order to Q%A@é@PAGC/d%@@GP@%%CCWQ%%%IG&CJ%@AWWTA PEr¢¢¢ oneal

i nj ecti onGpACdaESGRCEGTGIdCcrBEARIAGTEEAGCRCTBASONGLEECcEPBBA0ACOTTCC 0. 3,

1.0, 3.0 eﬁégcgqg/gg H8L5. Aninmals were sacrificed at day 28. Miscl es and
ot her tissues were exci sed and wei ghed. At | ow doses (0.1 and 0.3 ng/kg),
HBL5 i ncr E&S8HCARLHLHETRITACAECHAGAGRBASCST gaTEACaRT BYCLAOABBAGLETGuUr e 26A).

Asddoﬁg |F@@h@C@AG@@@$NCAT¢E&#%ACdﬁ@&ic@ﬁ@ﬂﬁdc@b@@CKA@R@@AA@GT@@&@&Ain

i ndi vi dua ce as
mmasur ed PR T GCAFCEr BEEAPLAP TaR P A AT GRE R R TR ST nerve
i ncr easedGBBCIGCIEECACIGRICOCACCSTEIMCE DG TTCL RPN GCERMAEEAUACECHSAS at dose
levels befr@ﬁ?@AéCAéQAcf@z‘&&A%%Q@Téﬁﬁé@é@@me%@cﬁm‘@m@@dd ms _t hat

HBL5 is a_potent anabolic agent in this nodel. The m ninum effective 35dose
is 1 my/ kGOPSSEEAHA significant increases in the masses of all nuscles
wei gha@l amtiCARLNGGIACAAGACGHE CETE@RAGY TGTATAAT GOCA@HN@@AAGE@GAG@GNQG t he

| ncr ease JA@8&8?&&&6@@&&%"&ddcf&ré@réf&i&ﬁd&r@%dd?@@%ﬁ B GRBFEUM force

gener ation é In vivo contracti %A&%n?asurenent W t 1 cant

i npr ovenefFICHIEPCEHNELOF TARMAI @T TRIEEAMCPRACECHEIECETCECRETREC 24. PK

OF HBLS WWGABAMNAEAREEAJEMSSCEXXS AEE CACSEE AL AGAECCCCAGGTGTACACCCTGC
CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG

35 CTTCTACCCC

AGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCA
CCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGA
CAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTG
CACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGTGA

40
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The pharmacoki neti c behavi our H3L5 was determned in female C. B-17 SCI D
mce followwng a single intraperitoneal (IP) injection of 0.1, 1 and 10
ng/ kg. Sewormsliznspi3es were col |l ected 5according to an al PETERRIINGYSHPRAr Se
sanmpl ing design fromthree animals per collection time point according to

t he foIIo | tion schedul e: 4 72, 192, 336, 504 and
672 hours ﬁ?a%&%@ar\}{%erd&eg\mﬁha %?‘%Q %e %el”ﬁeg the Gyrolab platform a

bi ot i nyl aA@@Gﬁgza@saccm@ammT;C@Tﬁéa@@ﬁ@Gm@C@A@Wcgh@cszxﬁ@saaepé@é@f:@d goat
anti - humapcLeGcaetectiretagREtedscABA GRITAMBIAR GRS CREIACARIG TAAAG

Vor si on' 4T RCACARARGERFCERE ThiEs Rk e ARG B REPo0chER om i he
ser um £onGeTCALEEECAGES ARTIGBARTIG AT R GAAACARCTIACCOE TARRAGEBRGECAGC

adm ni str ﬁAbﬂ&bAﬂ)@%A%@@A@bC%A@CQI@A(%%A@EA@CéACAC@T@'ﬁQCéAbCE% kg are
presented in Table 29. 15Table 29. Summary PK paraneters of HBL5 in SCI D

m ce, folpgﬁpﬁﬁ |H%erper|toneal dosing at a target dose of 0.1, 1.0 and 10
ng/ kg Dos AAUCDAGGABBR TEABSATRGCELGAEAVZGECGTGTKOTACTEQEECAGGAQGTALT) ( Hr)

(H) (ML R AR ERLAEIACEAcEEAPrEeTa B R B TETGGGGACAGGGGACACTAGT

10  GACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGGCCCCCAGCAG
CAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCC
CCGCCGTGCTG
CAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCCTG

15 GGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACCAAGGTGGACAA
GAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCTGCCCCCCCTGCCCTGCCCCC
GAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCCCCCAAGCCTAAGGACACCCTGA
TGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCC
TGAGGTGAAG

20  TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGGGAGG
AGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCTGCACCAGGATTG
GCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAACAAGGCCCTGCCTGCCCCTATC
GAGAAAACCATCAGCAAGGCCAAGGGCCAGCCCAGAGAGCCCCAGGTGTACACCCTGC
CCCCTAGCAGAGATGAGCTGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGG

25  CTTCTACCCC
AGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCA
CCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGA
CAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTG
CACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGGCAAGTGA

30
SEQ ID NO: 55 (humanised light chain: L2 C91S, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCGTGCACAGCG
ACATTCAGATGACCCAGAGCCCCAGCTCTCTGAGCGCCAGCGTGGGCGATAGGGTGAC
CATCACCTGCAAGGCCAGCCAGGACATCAACAGCTACCTGAGCTGGTTCCAGCAGAAGC

35 CCGGCAAGGCTCCCAAGAGCCTGATCTACAGGGCCAACAGGCTCGTGGACGGCGTGCC
TAGCAAGTTTAGCGGCAGCGGAAGCGGCACAGACTACACCCTGACCATCAGCTCCCTG
CAGCCCGAGGACTTCGCCACCTACTACTGCCTGCAGAGCGACGAGTTCCCCCTGACCTT
CGGCCAGGGCACCAAACTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCATC
TTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGA

40  ACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAAGGTGGACAATGCCCTGCAGAG
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0.787 209 1 2040 8.42 6 202 0.444 130 10 20500 95.4 6 292 0.384 162 WO
2011/ 151432PCT/ EP2011/ 059173 SEQUENCES SEQ ID NO 1 (CDRH1) GYFMH 5 SEQ I D
NO 2 ( CDRB2P11INISYBYNGVSNYNQRFKA SEQ I D NO 3 ( CDRIPBY/FPQ011/059173
RYYYGTGPADWFDV SEQ I D NO 4 (CDRL1) KASQDI NSYLS 15SEQ ID NO 5 (CDRL2) RAN

RLVD

10

15

20

25

30

35

40

CGGCAACAGCCAGGAGAGCGTGACCGAGCAGGACAGCAAGGACTCCACCTACAGCCTG
AGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTG
AGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTG
CTGA

SEQ ID NO: 56 (artificial myostatin linear peptide 1)
DFGLDCDEHSTESRGSG

SEQ ID NO: 57 (artificial myostatin linear peptide 3)
SGSGDCDEHSTESRCCRY

SEQ ID NO: 58 (artificial myostatin linear peptide 5)
SGSGHSTESRCCRYPLTV

SEQ ID NO: 59 (artificial myostatin linear peptide 7)
SGSGSRCCRYPLTVDFEA

SEQ ID NO: 60 (artificial myostatin linear peptide 9)
SGSGRYPLTVDFEAFGWD

SEQ ID NO: 61 (artificial myostatin linear peptide 11)
SGSGTVDFEAFGWDWIIA

SEQ ID NO: 62 (artificial myostatin linear peptide 13)
SGSGEAFGWDWIIAPKRY

SEQ ID NO: 63 (artificial myostatin linear peptide 15)
SGSGWDWIIAPKRYKANY

SEQ ID NO: 64 (artificial myostatin linear peptide 17)
SGSGIAPKRYKANYCSGE

SEQ ID NO: 65 (artificial myostatin linear peptide 19)
SGSGRYKANYCSGECEFV

SEQ ID NO: 66 (artificial myostatin linear peptide 21)
SGSGNYCSGECEFVFLQK

SEQ ID NO: 67 (artificial myostatin linear peptide 23)
SGSGGECEFVFLQKYPHT
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SEQ ID NO 6 (CDRL3) LQCDEFPLT SEQ ID NO 7 (rmouse nonocl onal 10B3 VH)
EVQLQRSGPELVKPGASVKI SCKASGYSFTGYFMAHWKQSHGNI LDW GNI YPYNGVSNYN

QRFKAKAT LWODBKE3ST48Y VEL RSL TSEDSAVYYCARRYYYGT GPADW FDVWGT GCTREP1SBSBED | D NO
8 (rmouse nonocl onal 10B3 and 10B3 chinera Vi)

DI KMTQSPSSMYASLRERVTI TCKASQDI NSYL SWFQRKPGKSPKTLI YRANRLVDGVPSRF
SGSGSGDYSLTI SSLEYEDMAE YYCLQCDEFPLTFGAGTKLELK 30SEQ ID NGO 9 (artificial

si gnal segb@ene&P: MEARMEIalINBlovamANSYHBPtide 28EQ | D NO 10 (human accept or

f r amewor k sb8EFWHIQKYPHTHLYH

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYAE SWRQAPGQGELEWVGW SAYNGNTNY 35
AKLQGRVTMITDTSTSTAYMELRSLRSDDTAVYY CARXXOXXXOOWEQGTWTVSS SEQ | D NO 11
(humanS ac SEQHDNOf 8&fmeificialknyoetatinlnpar peptide 27)

DI QMT QSPSgL5 SASNGRRYTIVIERARG SNYLAWFQOKPGKAPKSLI YAASSL QSGVPSKF
SGSGSGTDFTLTI SSLQPEDFATYY CXXXXXXXXXXFGQGTKLEI K 40 SEQ ID NO 12 (humani sed
VH : HO QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYF MHWRQAPGQGLEWVEN | YPYNGVSN
YNQRFKARVSER TIONST BY Aniitia o RSDDIAANOERIERYY Y GT GPADWYFDVWGEQGTL VTVSS SEQ | D

NO 13 ( G%%EWE@A@WY I\%Q\/Q_VQSGAEVKKPGASVKVS&ASGYTFTGYF

YNQ?F RVTMITDTSTSTAYMELRSLRSDDTAVYYCARRYYYGT GPADWYFDVWGTGIL VTVSS SEQ | D
NO 14 (hgram N@d?’}\/ddrtificib‘iZﬂyostatin linear peptide 31)

QVQLVQSGA SFTGYFMHW/RQAPGQGLEVWGNI YPYNGVSN
YNQQFKAR\/‘%%%%%%@%@%@RSDDTAWYCARRYWGT GPADWYFDVWGEQGTL VTVSS SEQ | D
NGO 15 (humanised VL : LO

DI QVT QSPSEESASNGORV Gk gngg,ygggwwsu YRANRL VDGVPSKF
SGSGS%DF géégg% QCDEFPLTF El K 20SEQ I D NO 16 (humani sed VL
. L1) D QQE% TCKASQDI NSYLSV\FQQ(PGKAPKSLI YRANRL VDGVPSKF

SGSGSGTDFTLTI SSLQPEDFATYYCLQCDEFPLTFGQGTKLEI K SEQ I D NO 17 (humani sed VL :
L2) 25 DI %@ﬁ§$§%§y@%gt;m§@ %@X\FQ(XPG(APKSLI YRANRL VDGVPSKF
SGSGSGTDYTL 1l SSL QCDEFP F KLEIK  SEQ ID NO 18 (humani sed
VL : L3) BPERFes IKMEEDRVTI TCKASQDI NSYL SWFQQKPGKAPKSLI YRANRLVDGVPSKF 30
SGSGSGTDFTLTI SSLQDEDFATYYCL@DEFPLTFGAGTKLEI K SEQ ID NO 19 (10B3 chinera

crekaATL OB A R L DR R ErcpmDmEDWETGTLVTV 35 5 SEQ 1D
NO 20 (18B83CERTREMSRINMLY NG4Q)
EVQ_QQSGPELVKPGASVKI SO(ASGYSFTGYFM—I\/\X/KQSHG\II LDW GNI YPYQGVSNYN

%FK?TAIE%%Q@@%T%Y%/@FF\I’aﬁLn;I;/ggti%ﬁnnear peq%vggg GPADWFDW\GTGTLVTV 40 SS SEQ I D

DI KMTQSPSSHRATSKRERUFILYTENASQDI NSYL SWFQQKPGKSPKTLI YRANRL VDGVPSRF
SGSGSEXDYSLTI SSLEYEDMA YYCLQSDEFPLTFGAGTKLELK

SEQ ID NO: 76 (artificial myostatin linear peptide 41)
SGSGPINMLYFNGKEQII

SEQ ID NO: 77 (artificial myostatin linear peptide 43)
30 SGSGLYFNGKEQIIYGKI

SEQ ID NO: 78 (artificial myostatin linear peptide 45)
SGSGGKEQIIYGKIPAMYV

35 SEQ ID NO: 79 (artificial myostatin linear peptide 47)
SGSGIYGKIPAMVVDRC

SEQ ID NO: 80 (artificial myostatin linear peptide 49)
SGSGGKIPAMVVDRCGCS

40
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5SEQ ID NO 22 (humanised VH . H2 : N54D)

QVQLVQSGAEVKKPGASVKVSCKASGY SFTGYFMHWRQAPGQGL EWVGNI YPYDGVSN
YNQRFKARWYOIEI DTIST48T AYMEL RSLRSDDTAVYYCARRYYYGT GPADW FDVWBQEHP2MTNS874 0SEQ | D
NO. 23 (humanised VH : H2 :

N540Q)
QVQLVQSGA S SGYSFETGYENHWROAPGQGL EWVGNI YPYQGVSN
YN@FMM%@%T%%&@@@E%@&W YYYGTGPADWYFDVW\GQGTL VTVSS 15SEQ | D
NO 24 (hGARERTKESPINMLY L2 : C91S)
DI QUITQSPSSL SASVGDRVTI TCKASQDI NSYL SWFQOKPGKAPKSLI YRANRL VDGVPSKF
SGSGSGID | ( CL PLTFGQGTKLEI K SEQ I D NO. 25 (10B3 chi nera
VH) 20 E%@%%MRT'% YSFTGYFMHW/KQSHGNI LDW GNI YPYNGVSNYN
QRFKAKATLR L TSEDSAVYYCARRYYYGTGPADWFDVWGTGTLVTV SS SEQ | D NO.
26 (10B3 chinmera heavy chain) 25
EVQL QQSGPEL VKPGASVKI SCKASGYSFTGYFMHWKQSHGNI LDW GNI YPYNGVSNYN
QRFKAKATL PYBRSESTEAMBRRS e &hSARR)Y CARRYYYGT GPADWYFDWAGTGTLVTV
SSASTKGPSRFPYERSSKSTEEST AAL GCL VKDYFPEPVTVSWNSGAL TSGVHTFPAVL QS
SGLYSLSSWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL L GGP
SVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVHNAKTKPREEQYNST 30
YRWSW TVEERINQERE ({ReRNASKKA RSP EK T SKAKGQPREPQVYTLPPSRDEL TKN
QVSL TCL VKERFYRSE P\IVESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWIQG\V
FSCSVMHEALHNHYTQKSLSLSPGK SEQ I D NO 27 (10B3 chinera |light chain) 35
DI KMTQSPSSMYASLRERVTI TCKASQDI NSYL SWFQQKPGKSPKTLI YRANRL VDGVPSRF
SGSGSGQDY SEX I BNOEYHOREHE VetiahCOR L KIFGAGTKL EL KRTVAAPSVFI FPPSDEQL
KSGT ASVVORMNNEMRREAMMEKVDNAL QSGNSQESVTEQDSKDSTYSL SSTL TLSKADY
EKHKVYACEVTHQGLSSPVTKSFNRGEC 40SEQ | D NO 28 (humani sed heavy chain: HO)
QVQLVE SGAEVKKPGASVKVSCKASGYTFTGYF MHWRQAPGQGLEWVGN | YPYNGVSN
YNQRFKARVSKAI TDRST & (SPRAEISRSAREPIIEYNY CARRYYYGT GPADWY FDVWGEQGT L
VTVSSASTKRRSVEPLARSSHIBGGTAAL GCL VKDYFPEPVTVSWNSGAL TSGVHT FPAVL
QSSGLYSLSSWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLG 5
GPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVHNAKTKPREEQYN
STYRWVSVL Sk HOROL SGKBRKE WNSNKAOBARI  EKTI SKAKGQPRE PQVYTLPPSRDE LT
KNQV QM@WNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR\AQQG
NVFSCSVIVHEAL LSLSPGK 10 SEQ I D NGO 29 (humani sed heavy chain: Hl)
QVQLVQ SGAEVKKPGASVKVSCKASGYTFTGYF NMHWRQAPGQGLEWVGN | YPYNGVSN
YNQRFKARVE N THONST S5 HHEIsRSHRABRID6Y ¥Y CARRYYYGT GPADWFDVW\GTGTL 15
VTVSSASTK% GGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVL
QSSGLYSLS YI CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELL G
GPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVHNAKTKPREEQYN
swmwgygmm&m\@a@ VQ{@NK@Q@&HL EKTI SKAKGQPRE PQVYTLPPSRDE LT
KNQVSLTCL NGQPENNYKTTPPVLDSDGSFFL YSKL TVDKSRWOQG 20
NVFSCSVIVHEAL E@@%L P&K SEQ I D NO 30 (humani sed heavy chain: H2)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFVHVWRQAPGQGL EWVGNI YPYNGVSN
YNQRFKARVEM THIST & A YHEsR2kRePRbEVYY CARRYYYGT GPADWYFDVWEQGTL 25
VTVSSASTKGPSVEPL APSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHT FPAVL
QSSGL YSL SBWHSYBIZER I ¥RY 1 CNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLG
GPSVFRFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVHNAKTKPREEQYN

STYRWSVL%/ %WM EKTI SKAKGQPRE PQVYTLPPSRDE LT
KNQVSLTCL or A N N TPPVLDSDGSFFLYSKLTVDKSRWOQG 30
NVFSCSVIVHRAY HRIFAASR&GY 9PN paK

SEQ ID NO: 92 (CDRH3 variant V102S)
35 RYYYGTGPADWYFDS

SEQ ID NO: 93 (CDRH2 variant G55D)
NIYPYNDVSNYNQRFKA

40  SEQ ID NO: 94 (CDRH2 variant G55L)
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SEQ ID NO 31 (humani sed |ight chain: LO

DI QUITQSPSSL SASVCGDRVTI TCKASQDI NSYL SWFQQKPGKAPKSL I YRANRL VDGVPSKF
SGSGSGTDRVO B BAISCBEDFATYYCLQCDEFPLTFGQGTKLEI KRTVAAPSVFI FRPSPRQI 5853
SGTASVVOLLNNFYPREAKVOQWKVDNAL QSGNSQESVTEQDSKDSTYSLSSTLTLSKADYE

KHKVYACEV], C SEQ ID NO 32 (humani sed |ight chain: L1)
DI QVIT QSPS§ SQDI NSYL SWFQKPGKAPKSLI YRANRLVDGVPSKF 40
SGSGSGTDFTLTI SSLQPEDFATYYCLQCDEFPLTFGQGTKLEI KRTVAAPSVFI FPPSDEQLK
SGTASVVOL 5pRY RBE LA AIBSHSQESVTEQDSKDSTYSLSSTL TLSKADYE

KHKVYACEVT SPVT C SEQ I'D NO 33 (hurmanised light chain: L2) 5
DI QWQSPS§[‘§§§$&6W‘!$$ SQDI NSYL SWFQQKPGKAPKSLI YRANRL VDGVPSKF

SGSGSGTDYTLTI SSLQPEDFATYYCLQI:DEFPLTFGQIBTKLEI KRTVAAPSVFI FPPSDEQL
KSGTASWOSENNGN Rg@t@ggﬁ@m QESVTEQDSKDSTYSLSSTL TLSKADY
EKHKVYACEVT SSPYTKSFNRGEC 10SEQ | D NO. 34 (humani sed |ight chain: L3)
DI QU QsPSEYSASVIEIRARFTHASQODI NSYL SWFQQKPGKAPKSLI YRANRL VDGVPSKF
SGSGSGTDFTLTI SSLQ PEDFATYYCLQCDEFPLTFGAGTKLE | KRTVAAPSVF | F PPSDEQ LK
SGTASW %@@Wﬁ QESVTEQDSKDSTYSLSSTLTLSKADYE

KHKVYA Q ID NO 35 (10B3 chinera N54D heavy
chai n}0 EVEYEBEENYNPRIASYKI SCKASGYSFTGYFMHVWKQSHGNI LDW GNI YPYDGVSNYN
QRFKAKATL TVDKSSSTAYMEL RSL TSEDSAVYYCARRYYYGT GPADWFDVWGT GTLVTV
SSASTKGPS h@gés GG%;%@ GCLVKDWS HTFPAVLQS 20
SGLYSLSS %”W RES PCPAPEL LGGP

SVFL FPPKPRERLYR RETRWAMDE ERGAREIREFEHONNSTYNGVSN
YRWSVLTV#WW@%%W\WA%E&%SW@@ SRBEINGQGTL

FSCSVHEAY TR RSP SIEPAR 58 KPRt MG R T T Iee A RSHETTREAYy cha

EVQL QQSGPEESRPGASEINN STRASRE GNP K VI RBNECYRYQGUBRYRAPELAG

QREKAKATL Iv5¥ 55 bREREHMRRER FRER Y BRERE MR SR ENERT KPR EE QYN
SSASTKGPSVEPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSCGAL TSGVHT FPAVL

30
SGL YSL SSVITUPSSLEYERYY YRR PSRN K VA PR SESKNPEPPEPRBIET HIESRDELT
SVFL FPPKPKEQV M SRVREYY SR MHSRBENEN FRPREEQVNEIRWQQG
YRWV. TVWW%T | SKAKGQPREPQVYTLPPSRDELTKN
QVSL VL DSDGSFFL YSKL TVDKSRWQQG\V
FSCSVMHEALHNHYTQKSLSLSPGK 35SEQ | D NO 37 (10B3 chinera C91S |ight chain)
DI' KMT QSPSSisty A NBESD/(hLirh 6 €sa @b WY bW QSPSKBRIOE. v YRANRUIMYGVPSRF

<SCTASWCL T RRETRR A RS TR gl SV ©

EKHKVYACEVTEREK/SSPNMTKET SRS Mig-RIREDPDAKIYY CAASR (Y RsASKI iaaNGQeRai n:  H2
N54 D) 2 SV HES AT KRS GARMPESRISASEE PRAISEINROVRREPEIAVIENBEN TER PPV

VTV SSASTKEPSF PR Ak TS AR GRS Y JS S AT FRATE PR BAS

QSSGLYSL SSPSMAPESBERIGT TIWE RNRENHKRSNDKSBK REEQYN

GPSVFL FPPKRARAKY $W|E@W%N%@MEW@@@(HMKEBBW&%&RDELT
STYRWSVLTVL NGKEYKC KVSNKALPAPI_EKT| SKAKGOPRE %L PPSRDE LT

KNQVSL TCL R VR ENE RPN RIBPULY DEFRESAHESPSRE T
NVFSCBYVHEXESOSIMHIKBIHBIHSPAKSLELSHEH | D NO. 39 (hunani sed heavy chal n: H2
N54Q QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFVHWRQAPGQGLEWVGEN YPYQGVSN
YNQRFKARVTMTTDTSTSTAYI\/EL RSLRSDDTAVYYCARRYYYGT GPADWYFDVWGEQGTL
VTVSSASTKEPS\ENOA B Rarasasreierdimore e TVSWNSGAL TSGVHTFPAVL 15

QSSAL Y SL SEMKIMAESSSIL SASIAD RINMNEIESOE ISMPKKVEBKREBKAPR SIPPARSSIEISGUPSKF
GPSVFLFPP QYN
STYRWSVL T DU A ETHE KISRIA A EL SRARCEPHE BONTPRSROE LT
KNQVSESTCLVKGFYPSDI AVEWESNGQPENNYKT TPPVL DSDGSFFL YSKL TVDKSRWOQG
gig)csg:\nﬁé@wwm LiSkaplaR 126/ Abfaab Ro }gf{b@ta(mwﬁi&t&ﬁ?ﬂ l'i ght chai QF L2
s&%aamiﬁ@@&w&%@éﬁﬁr@% BN KR AP VE EPMRREAK T
SGTASVVOL YANPNEREB KWOYRVYBNALH IS GRS SESVWHEBIOSKIDE FMSEREF LANASRDIRENTRYS
RIEAIKIQILSKLRLETAPNISKDAIRQLLPRAPPLRELIDQYDVQRADSSDGSLEDDDYHATTE

40  THTMPTESDFLMQADGKPKCCFFKFSSKIQYNKVVKAQLWIYLRPVKTPTTVFVQILRLIKPM
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25 KHKVYACEVTHQGLSSPVTKSFNRGEC SEQ I D NGO 41 (10B3 chi nmera heavy chain, DNA
sequence) ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT GTCCACTCCGA

GGTI TCAGCMEOABOAGT43T GGACCT GAACT GGT GAAGCCT GGGGCT TCAGT GAAGRTAVEP3@ 1/059173
CCTGCAAGCCTTCTGGT TACTCATTCACTGGCTACT TCATGCACT GGGT GAAGCAGAGC

ACCACACAT IR R R A A AN TN LA D ePe

ATGGAGCT CRGERGIARL AT Y DY TR IRROERGOSGFEEHA RWVIAPKRY
TACT ACGGT ARSI AT AT AR AEPOOPPAGTISERMEAETARE QRPGKIPA
GACCGTGT CCAAGGGECCCCAGCGTGI TCCCCCTGECCCCCAGCAG

CAAGAGCA CAGCCGCCCTGEECTGCCTGGTGAAGGACTACTTCCCC
GAACCGGTGACCGT GT CCTGGAACAGCGGAGCCCTGACCAGCGECGIGCACACCTTCC

CCGCCGT GCTGCAGAGCAGCGECCTGTACAGCCT GAGCAGCGT GGT GACCGT GCCCA
GCAGCAGCCTGGGECACCCAGACCTACATCTGTAACGT GAACCACAAGCCCAGCAACAC 40
CAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT G GACAAGACCCACACCTGCCeecece
T&CCF&CQEE@\GGTMRWAGCGFGFTCCFGFTCCCCCCCAAGCCFA
oohoencerRe N IERRET |
CCACGAGGA
GCCAA&CCAAGCCCAGGGAGGAGCAG'I’ ACAACAGCACCTACCGEEGTGGTGICCGIGC 5
TGACCGTGC%MA%MWMW@M@MGTGTMGGTGTCCAAC

AAGGOCCT
AGOCCCA SLLPRAPPLR

CCTGACCT mwwmmm CAIKE SSKIQYNKYV
MWWWW%%WWWWﬁVLQN

e AT Al ooons

cTTCARCTAM R e
GCCTGTCCCIIHSREW‘(FIL@(DBEQF$WDNG)APKBYI(<AI@)‘BBS(EEﬁE1%4FaQKY@HTHLck/rlrtQArMPRDSAGsequence)
15_ATGCCAR GRS BRI AREAGGAGE TACAGGT GT CCACTCCGA
CATCAAGATGACCCAGTCTCCATCITCCAT GTATGCATCTCTACGAGAGAGAGTCACTAT
CACTTGCAAGGCGAGT CAGGACATTAATAGCT ATTTAAGCT GGTTCCAGCAGAAACCAG

GGAAAT CT CETAABACCTRAMNBCTAT GEEBROAAACAGAT TGGT AGAT GGGGT CCCATCAA

GaACATAT LR T AT AT e RN ek
LUCELL LSEC SUET O

GGGACCAAGHIRANRREPEBARACTET
CCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTGGTGTGTCTGCTGAACAACTT
GCAGT GGAAGGT TGOCCTGCAGAGOGGCAA

CAGCCAGGA COACEACAECAR CCACCTACAGCCTGAGCAGC 25
ACCCTGACCHE OB VRS ATPOSYBRENGFLNLGQIF
(CCCAh CHACCEECY GHWERGUEREITS MKMW SREG REPAMCWEEREVRRRRER 6y SESIDARFNG 43

umani s
ATG@U&&B@%&@%@@%%@%@%@%&%%&%%DW
AGGT GCAGCIEFR ANON G YRBARGGIRIANANGEVTDAVEARS

T OACCT GO IR B ERRAT A R AT RaT AT sonoent
CCCGGECCA CGAGT GCGATGEECAACATCTAOCCOTACAACEECGT

%AWC@&W&%%@WW&WHWK@TG 35
GAACTEBAGES AT RNACHAIESEECACGASDIATHGV GRKVSH

ATTACGGECA

e s e
MA@&ACUAWWWW%@WW?WWDEDPSG
GAACCGGT CAROCE ENCEE AMACAGRERAGNCOT REACOARRESIGTEIATESQATEML VFQACCGCCGTGCTG
CAGAGCAGCGGECCTGTACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCAGCAGCCT G

GGCACCCAGACCTACATCTGTAACGT GAACCACAAGCCCAGCAACACCAAGGT GGACAA

RENTRISEC

CCT wwmwmﬁmmmm LAOIKPMKD
GAGAAAACCAT CAGCAAGGECCAAGGEGCCAGCCCAGAGAGCCCCAGGT GTACACCCT

CCCCTAGCAGAGAT GAGCT GACCAAGAACCAGGT GTCCCTGACCTGCCTGGT GAAGGG CTTCTACCCC
AGCGACAT CGCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACTACAAGACCA

CCCCCCCT GT GCTGGACAGCGATGCCAGCT TCTTCCTGLACAGCAAGCTGACCGTGA 15

CAAGAGCAGAT GGCAGCAGGGCAACGT GTTCAGCT GATGCACGAGGCCCTG
CACAATCACTACACCCAGAAGAGCCTGAGCCTGTCCCCTGCCAAGTGA SEQ ID NG 44 (hunani sed
heavy chain: Hl, DNA sequence)

ATGGGCTGGTCCTGCATCATCCTGT TTCTGGT GGCCACCGCCACCGECGTGCACAGCC 20

R P NN"T" 7"\ N N N"T" 7P NVT" 7"\ R N KA I NI NN\ R 7R VT 7R R 7SR R I\ I NI\ R I VTR A N 7~



25 GAACTGAGGAGCCT GAGGAGCGACGACACCGCCGT GTACTACT GCGCCAGGAGGTACT
ATTACGGCACCGCGACCCGCCCGAT TGGTACT TCGACGT GT GGGGAACGCEGCGACACTAGT

GACCGT GT GZoGREOCMICACCAAGEGECCCCAGCGT GT TCCCCCT GGCCCCCAGCAGI/EP2011/059173
CAAGAGCACCAGCGGECGGECACA GGGCT GCCTGGTIGAAGGACTACTTCCCC

CACACA PR IR R AN e L RO T TG

GGCACCCAGRRGIMEHA: CCACAAGCCCAGCAACACCAAGGTGGACAA
GAAGGTGGAGCCCAAGAGCT GTGACAAGACCCACACCT GCOCCCCCT GOCCTGOCCOC

GAGCTGCT TOCTGTTCOCCCCCAA AAGGACACCCTGA 35
T@T@&@%%WWM GAGCCACGAGGACCC TGAGGTGAAG
TTCAACT GGTAG PRI RIAS S GO T/SABG CESBEGNUGHLFRRNNG T
AGCAGT A%W&WW%M%WWW@ ICLVTTNFQT
GCTGAACGGCAAGGAGT ACAAGT GTAAGET GI CCAACAAGGCCCTGCCT ATC 40

GAGAAAACCATH R MK AR 2 AR S B et A N KBRS ECCCAGGT GTACACCCTGC
MTA&AGQ%TWW@MWMMWM

AGCGACAT GCCCGAGAACAACTACAAGACCA
TCCTGTACAGCAAGCTGACCGIGA 5
CAAGABCAGAT GGCAGCAGGGCAACGT GT TCAGCTGCTCCGTGATGCACGAGGCCOCTG

CACAAT CACSAGASNCABRARARGHAGECHGEERRET GGCAAGTGA SEQ | D NO. 45 (hunani sed
AT GG R O T SRR R TSR e

AGGT GCAGCFABRELCRGREOSEL {EAADIESEECICNOCEPEABARKF SSKIQYNKY
TMWWW&WW@WM%WWKWLQN
5

C CGCCTACATG 15

GAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGCCAGGAGGTACT
ATTACGGCAgg@@Q@C%Q@gﬁTQgQW CGTGTGGGGACAGGGGACACTAGT
GACCGT GTCCAGUGCCAGCACCAAGGGECCCCA GTTCCCCCTGGCCCCCAGCAG
CAAGAGCACEARR e EGCACAGCCGCCCT GEGCT GCCT GGT GAAGGACTACT TCCCC

GAACCGGT GAERET STCCTIRCAREAGEGEEARDOCTSACCAGCGGCGTGCACACCTTCC 20 CCGCOGTGCTG
CAGA GCAGCGT GGT GACCGT GOCCAGCAGCAGCCTG

GGCA%AGA' %ﬁ@@% GAACCACAAGCCCAGCAACACCAAGGTGGACAA

GAAGGT GGAGCCCAAGAGCT GT GACAAGACCCACACCT GCCCCCCCTGCCCTGCCCCC

GAGCT GCT GSBABSIOCCAGBIPATS TSI &3RGIRIGHCAAGCCT AAGGACACCCTGA 25

TTCARCT COTRER A %@%m@%@%ﬁﬁw@
AT RRRYTA TR ARCACERWRGRSRSRRAA
EKEPClSRCEGDEDS YR TYRPC

- "GFERRECCC
AP T SRV B PRCTATAGACER IGORTRLSK

mmw&s&m@%ﬁ@m&w@%mmm
CAAGAGCAGAT GGCAGCAGGECAACGT GT TCAGCTGCT COGT CGACGOOCTG

MWTmﬁﬁ&%@%Wé@%#m@@U@ﬁgﬁ‘%ﬁw\@é@f'?ﬁ.Yrran| sed

i ght3@ haVIAICm,D\MNQYQHCQ&?N)@DDYRPSKVCIWRIQVSEGFHVGLTFQSFEIERHDSCAYDY

ACATTCAGATCRRNGY
ACATTCAGA

ceco
CATCACCT MW@WW@@KW@@R@WPKEYPPN
CCGGCAAGCKNIOVAAGRGOYR(SA CEDACAE SNV ANCABREY REE XS IKBRGKECC SEKPEVITS

TAGCAAGTT G
@aTm&é%W%%W@WW
GCACCARAACERSKEAFEXRTRTHACN BACT ANENGYRGEWTYDDATK
CAGCGATGAGEAGET GAAGAGCI—?GCACCGCCAC—IZGT GGT GT GT CT GCT GAACAACT TC 10
TACCCCCGGEGAGGECCAAGGT GCAGT GGAAGGT GGACAAT GCCCTGCAGAGCGGECAACA
GCCAGGAGAGCGT GACCGAGCAGGACAGCAAGGACT CCACCTACAGCCTGAGCAGCAC CccT@AcceTGa
AGCAAGGCCERAT TTASGAGRARTAMISAEWH GTACGCCT GT GAGGT GACCCACCAGGGECC
TGTCCAGCCCCGT GACCAAGAGCTTCAACCGGGEECGAGIGCTA 15
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SEQ I D NO 47 (hurmani sed |ight chain: Li, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGT TTCTGGT GGCCACCGCCACCGGECGTGCACAGCG
ACATTCAGAYGACOOAGRECCCCAGCT CTCTGAGCGCCAGCGT GCGCGATAGGGT BAT/EP2011/059173
CATCACCT GCAAGGCCAGCCAGGACATCAACAGCT ACCT GAGCTGGTTCCAGCAGAACGC 20
CCGGCAA € A _
TAGCAAGTT YNGVSNY
AW@@TWAWMWW@WP@NGQGTLV
GGCCAGGECAZEAAACT GGAGAT CAAGCGT ACGGT GGCCGCCCCCAGCGTGT TCATCT
TCCCCCCCAGCGAT GAGCAGCT GAAGAGCGGECACCGCCAGCGTGGTGTGTCTGCTGAA 25
CAACTTCTACCCCCGGGAGGCCAAGGT GCAGT GGAAGGT GGACAATGCCCTGCAGAGC
GGCAACAGCEAQEARACLET BT GREVACHNCAGCAAGGACT CCACCTACAGCCTGA

GCAGCACCC&%Q%%EVKKPGASVKVSCKASGYSFTGYFMHWVR%)PG GLEWMGNIYPYNGVSN
AGCAAGGCCGACTA GAAGCACAAGGT GT ACGCCTGI GAGGT GGEGECC

TGMMH%WA@W%WW%Y%Q%WY%W%%%n| sed
| i ght chavmvsd2, DNA sequence)
ATGGGECTGGTCCTGCATCATCCTGTTTCTGGTGECCACCGECCACCGRCGTGCACAGCG

ACATTCAGAT GACCCAGAGCCCCAGCT CTCT GAGCGCCAGCGT GGGCGATAGGGTGAC

CATCABLT GBR@ dsNeAGHEChemisst CAACRGCT ACCT GAGCTGGTTCCAGCAGAAGC 35

CCGGCAAGERY NSV KAE BRSSP NEMFNVOE AP ESEEW (P PYNGVSNY

CACCOCOAC AT AR A R ey A R SRR WeeTLY

CGGCCAGGEDMSEAAACT GGAGAT CAAGCGT ACGGT GGCCGCCCCCAGCGTGITCATC

TTCCCCCCCAGCGAT GAGCAGCT GAAGAGCGEECACCGECCAGCGTGGTGIGICTGCTA 40

ACAACTTICT W@! GGAAGGT GGACAATGCCCTGCAGAG
CAGCAAGGACTCCACCTACACGCCTG

AGCACCACCQRQVGRCIBIAEVKKPGASVKISCKASGYSFTGYFMHWVRQAPGQGLEWIGNIYPYNGVSNY

AGCAAGEOOGART A BRA AT RARSST ST RARTRRIGOBARABRSOB WaaGTLY

TGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGCTGA 5 SEQ ID NG 49 (humani sed

light chah®SL3, DNA sequence)
ATGCCECTGGTCCTGCATCATCCTGT TTCT GGT GGCCACCGCCACCGEECGTI GCACAGCG

ACATT GCGCCAGCGT GGGCGATAGCGGTIGAC
CATCA@TG%%W%% GCTACCTGAGCTGGT TCCAGCAGAAGC\I/ DGQ/ PSKF
COGCCAA G RM IR A B AS R R T A RN A L TR AR R

TAGCAAGT T$ASCECHH THRECIIEAPLCHF GACTRIEIRGCTCCCTGC
AGCCCGAGGACT TCGCCCACCTACTACTGCCTGCAGIGCGACGAGI TCCCCCTGACCTTC
GGCGCGEGEGECACCAAACT GGAGAT CAAGCGT ACGGT GECCGCCCCCAGCGIGITCATCT
TCCCCCCCASESAT BRGEXGOTMCABCAITACCCCCAGCGTGGTGTGTCTGCTGAA 15
CAACTICT AS R SACERE AR TR AT NS SIPACARF ERSFERAGNRT VDG VPSKF

A A A A T A A ACCACAACEACT CEACCT ACAGCT A

AGCAAGGECCGACT ACGAGAAGCACAAGGT GTACGCCT GT GAGGT GACCCACCAGEECC

TGT CCAGCCEES TSN WGTGCTGA 20 SEQ ID NO 50 (10B3 chinera
N54D heavy chai n, sequence
ATGGGAT &‘1%3% AT AR TR DX PG VPSKF

%TT@@CTSGAG%GDWEWWW@%@GTMGAAGATAT
CCTGCAAGGCTTCTGGTTACTCATTCACTGGCTACT TCATGCACTGGGTGAAGCAGAGC 25
CATGGCAATATCCTCGATTGGATTGGAAATATTTATCCTTACGATGGTGTTTCTAACTACA
ACCAGAGAT FERANOCARumrais&t FeACTIGT AGACAAGT CCTCTAGTACAGCCTAC
AT@A&TC@G@A@@Q&RW@K@@%@@WFM@@WWYNSVSN
CACLaT O KR ENERR Y
GACCGT GTCCAGT '
CAAGASCACERESSGCGECACAGCCGCCCT GBECT GCCT GGTGAAGGACTACTTCCCC
GAACCGGTGACCGT GTCCTGGAACAGCGGAGCCCT GACCAGCGGECGTGCACACCTTCC

oA GEASC N R 0T AACaT GAACCACAAGCOCAGARCHC

ﬁmﬁﬁ W@@@M
CAtbGACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGTGGATGTGAG
COET GAGGT GAAGT TCAACT GGT ACGT GGACGGOGT GGAGGT GCACAAT
GCCAAGACCAAGOOOAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGC
TGACCGT GCTGCACCAGGAT TGGCT GAACGGCAA ACAAGTGTAAGGTGTCCAAC 40
AAGGCCCTGCCT GOCCCTAT CGAGAAAACCAT CA GGGOCAGCCCAGAG
AGCCCCAGGT GTACACCCT GCCCCCT AGCAGAGAT GAGCT GACCAAGAACCAGGTGTC
CCTGACCT GCCTGGT GAAGGGCTTCTACCCCAGCGACAT CGOCGT GGAGT GBGAGAGC
AACGGCCAGCCCGAGAACAACTACAAGACCACCCCOCCT GT GCTGGACAGCGAT GGCA

N PN —— p————— p— pr——— pg—— N N N PP R R PN NT" N LN VT" AR A A PR ISR AT N\ R N\ AR A N ININT -




ATGCGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGT GTCCACTCCGA
GGTTCAGCTGCAGCAGT CTGGACCT GAACT GGTGAAGCCTGEECCT TCAGT GAAGATAT
CCTGCAAGHD RaMAGTIBACT CAT TCACTGGECTACT TCATGCACT GGGT GAAGCABABEP2011/059173
CATGGCAATATCCTCGATTGGATTGGAAATATTTATCCTTACCAAGGTGT TTCTAACTACA 15
ACCAGAGAT TCAAGGCCAAGGECCACATTGACTGTAGACAAGT CCTCTAGTACAGCCTAC
ATGGAGCTCCGCAGCCTTACATCTGAGGACT CTGCAGT CTATTACT GTGCAAGACGCTAT
TACTACGGT. ;‘&E@@BNQCGXIWW@GVAWWTGF CTGGGEECACTGGGACACTAGT

CCGCCGFGCT@B\GACIIACI:GCI:CTGTACAGCCTGAGCAGCGTCIBTGACCGTGCCCA
GCAGCAGCCT GGGCACCCAGACCT ACAT CTGTAACGT GAACCACAAGCCCAGCAACAC
CAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT GTGACAAGACCCACACCT GCCCCCCC
TGCCCTGoCeEHANLT B2ty relisep HECHGREHeaPIRSC P PERSAEECAAGCCTA 25

AGEACACCCEEA@@AE%@?A@FACAEAEGGGG@GAWGG@MGCGTGMA

AR KR AL ATAT AR,

T@ﬁM@@WWW@WMWGCGTCAG
A Q @@ﬁ@A@é@cﬁﬂcoAGCA
Aeel

GCT TCT TCC@GBA@A%%K@&@@ 7 AEEEEEOCEAELEEETTCeceeTaa

%M@@W%@&%@%@&%GﬁWG oA

sequence) AATRLIGATEHAR

%TCM@T%QW@%@&%@@M@@%WA%@%GTG
CACTTGCAAGCCGAGT CAGGACAT TAATAGCT AT T TAAGCT GGT TCCAGCAGAAACCAG

GGAAATCTCETRREACEEARIETAT EETECRRACRRATMESTNATCEISNCEERT CRRACAAGC
GGT TCAGT GGCAGT BEA T (T GEEEr S GATANTAXI ST EACES T M ENEOCTGMBRSA CCCACAC

m%%@%%?%@%¥@%mm

CCAGCGAT GRECAGST GRAHERS CTEERERACARCTRTGTGGTGG
CTA WW@W@WWCGGCGTGGA

e A S S SO o

AT GRCPACTASTACARETSTA NO. 53
(humapy SeNGC%WCRN@AAG%@C?@@&G@%WWACCATCAGCAAGGCCAAGGG
[(

AGT CCAGT T A ACE AL CEAGAE TEAGOAMG

TGAGCT AT TEEATCEICHACEEATCTACT CGSEGRBGEACEECCTCG

GECT COCCGRENSHSASCARE S50 ERGECABMO AR EALTAd AKSHKEAE L et dT G TaCTGGA
AACTACAACCAGAGGT T CAAGGOCAGGGT GACCAT GACCACCGACACCTCTACCAGCAC. OGCCTACATG

GAAUGA%%%@@&@%%%@K@W@AW%@W”GGCAG

RBPAGAC2RCACCCA

GAACCGGT GACCGT GT CCTGGAACAGCGGAGCCCT GACCAGCGECGTGCACACCTTCC CCGCCGTGLTG
CAGAGCAGCEEW %AWW %E@MTGCCCAGCAGCAGCCT G 25

GGCACCCA Ne e
GAAGGTGGA G GCC
GAGCTECT GMWT@WWW&WMDWGQGTL
TGATCAGCA@P\%W @%&Gﬁ%@ﬂﬂé&%@ﬂ@ﬁm@ﬁm@@@%@ﬁ@% 30
TTCAACT A COCAGG

AGCAGTA :
GCTGAAC&B@E&‘(EB&GWKWWWW FRCENICOIEXHR '
mmmﬁ%%wmﬁﬁ%@mmﬁ&mm@msmm
CCCCTAGCAGAGAT GAGCTGACCAAGAACCAGGT GTCCCTGACCTGCCTGGTGAAGEG 35 CTTCTACCCC
AGCGACAT CGCCGT GGAGT GGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCA

CCCCCCCT GT GCTGGACAGCGATGECAGCT TCTTCCTGTACAGCAAGCT GACCGT GGA

CAAGAGCAGAT GGCAGCAGGGCAACGT GTTCAGCT GATGCACGAGGECCCTG
CACAATCACTACACCCAGAAGAGCCTGAGCCTGT GGCAAGTGA 40 SEQ ID NGO 54
(humani sed heavy chain: H2 N54Q DNA sequence)

ATGGGCTGGTCCTGCATCATCCTGT TTCTGGT GGCCACCGCCACCGECGTGCACAGCC

AGGTGCAGCT GGT GCAGAGCGGECGCAGAGGT GAAGAAGCCCGGCGCCAGCGT GAAAG

—— s R PNSNTT™ NN AR A NSNS N R P N"T™ P\ NT== N R PN NLNLNLNT" R SNT"T" N R T NN N SNTTT SNSNSNT SN R NN A -




CAGAGCAGCGGECCT GTACAGCCT GAGCAGCGT GGTGACCGT QU00AGCAGCAGCCTG 15
GGCACCCAGACCTACATCTGTAACGT GAACCACAAGCCCAGCAACACCAAGGTGGACAA

GAAGGT CGABDR0AAGASET GT GACAAGAOOOACACCTGED000000TAO00 TR0 PO®/EP2011/059173
GAGCTGCT GGGAGGCCCCAGCGT GT TCCTGT TCCCCCCCAAGCCT AAGGACACCCTGA

TGATCAGCA G 20
TGS AT
AGCAGTACAN ABEPSISBCKGCT GACCGT GCTGCACCAGGATTG

GCTGAACGGECAAGGAGTACAAGT GTAAGGT GTCCAACAAGGECCCTGCCTGCCCCTATC

COOCTAGCASAC BRI ARCAR B BT BN TCCIAGT ARG 25 CTTCTAGACS

AGCGACAT CGBGGT GGAGT BEGAGAEGARCGGCGABCBCGAGAAGAAGT ACAEGECTAGC GTGAAA
CCCOCCCT G@%I%?@é%é@%é@@ﬁ%?@ﬁ%%%&ﬁ%@ﬁ%@l%emmeo
CAAGAGCAGAT GECAGCAGEECAACGT GT TCAGCTGCTCOGT

CACAAT mﬂﬁ@ﬁé@@ﬁ@@&é&@@éﬁé&é&ﬁ%ﬁé@é@%@%@ﬁ@ﬁ%@c %E@W%G TER\G
( hunani s edAAC'gMAKﬂGI—\GAGGJZ’CmBSCdEmCK@ME]’(L‘I'@ACCGTGGACAAGTCTACCAGC

ATGGGCTGGLER \ .

@@I*P@GA@AW@EG%GACA
W@é@@@&&@t@TTCCCCCTG

Eﬁ%&éﬁ v%&éﬁﬁé@%ﬁmm

SCBRCEITSACCAGCGGCG

d&d I fAAFeat MO GTGGT
AW”TUW%W%@%%&MM

AGCAGCACCCT CAGCEAGAGLA

ACGTGACCCAGEAEEEEET ST é@é@?_@%@ﬂ@éﬁé‘é@@@ %%@I&%&CSEQ ID
56(art|f|C|a tin linear SEQ

NO
ID NO 57C QPMGPET’QG%@%?T% |qArTé§‘er06@6‘t‘\P&§C§PAf§T§é§@5@ﬂ5EI@$E§RCCRY SEQ
| D NO: 58G(raswrcrreAachzeseaacooraan@amm@n@mﬁmmsmsmsmw 15SEQ

o 68 (ol PG R P ot R s 0 523 1
NQ 61 (aPETETELaTCh)EAEaETRCT PrGEFA TTQFéCTé‘)A
gggG:EBFN@A@éTGchA@mcad;CW@KG@CMW@@A@%MG@AT@AGQ@GGCCAAGG de 15)
SCSGIDW | RERAGKARGCRGBE0 ARG CAC Bt LB AT RGBT ) )
SGsA APKRQKA&W&@@G@EQQT@CP@G%TQ%TQMGQG%TWW@@?@AG@WA@QG%@&& de 19)
SCSERYKANEREFECEREAST ARERQGIR ANCC CEACMATIAETAC RAGAT O @S ddCd TaRAsTARe Pt | de
21) SN R R B R CTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCA
GCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACC
CAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

30  SEQ ID NO: 125 (humanised HC: H8 Fc disabled)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWVRQAPGQGLEWIGNIYPYNSVSNY
NQRFKARATLTVDKSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYYDVWGQGTLYV
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ
SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGA

35 PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGK

40  SEQ ID NO: 126 (humanised HC: H9 Fc disabled, DNA sequence)
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SEQ ID NO 67 (artificial myostatin |inear peptide 23) 40
SGSGCGECEFVFLKYPHT SEQ ID NO 68 (artificial nyostatin |linear peptide 25)
SGSGFVFL MURBTHIS25SEQ | D NO 69 (artificial myostati nPCirmparipeqrs de 27)
SGSGKYPHTHLVHQANP SEQ ID NGO 70 (artificial myostatin |inear peptide 29)

3 f?@é@ﬁ%ﬁﬁﬁ@ﬁei%e%&%ggac%’*&%&f%&%&@?ﬁ%oé@?’r’*ﬁ% P
pept i de 38]CAGCEESAFELSHES KT GHOOADCROCTAS T GATGEAGTGBGTRHABEGA | n
l'i near pe@bbﬁ‘@o@ébom HARRArET NG cAfadmidAddesiclcgyost at i n

e PR AR S o e

myost af i nCGC@éA@AT)@@M@ﬁ;AﬂQAm@MWACCGCcmcs&mp@moeCE?

(artifici ﬁbG%@%ﬁéﬁ'A'ﬁTﬁldd@C&ﬁPAd %Aﬁ%@ﬁ%ﬁ‘&h’@é@féé@éh R6Q | D NO
78 (artificia {1 de 45)° SGSGEKEQL | YCKI PAW 35SEQ | D NO

79 (arti fP@ﬁ&P‘C%%E%?%T@T%C e P Ay CEeises ¢ FAMARARETSSS 1 D NO
80 (artif CCCAAGORGSAAGAGCACORGCGRERGOACASE) CECEEGKIGRAMNDRAICAAGBA SEQ | D

12 EL LA O MOy T 10 1
@9D) LRYYPAHPADAGERLARETRS TR AR CHSRBRF S TAGAGHATGARSGCCTGGTGA
CCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCC
CAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACC
TGCCCCCCCTGCCCTGCCCCCGAGCTGGCCGGAGCCCCCAGCGTGTTCCTGTTCCCCC
CCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGGT
15 GGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGAG
GTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGETGG
TGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAA
GGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGC
CAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGA
20 ACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGCGACATCGCCGTGGA
GTGGGAGAGCAACGGCCAGCCCGAGAACAACTACAAGACCACCCCCCCTGTGCTGGAC
AGCGATGGCAGCTTCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCAGC
AGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAG
AAGAGCCTGAGCCTGTCCCCTGGCAAG

25
SEQ ID NO: 127 (humanised HC: H9 Fc disabled)
QVQLVQSGAEVKKPGASVKISCKASGYSFTGYFMHWVRQAPGQGLEWIGNIYPYNSVSNY
NQRFKAKATLTVDKSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYYDVWGQGTLV
TVSSASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTSGVHTFPAVLQ

30 SSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGA
PSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN
VFSCSVMHEALHNHYTQKSLSLSPGK

35
SEQ ID NO: 128 (humanised HC: H3, DNA sequence)
CAGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGCGCCAGCGTGAAA
GTGAGCTGCAAGGCCAGCGGCTACTCCTTCACCGGCTACTTCATGCACTGGGTGAGGC
AGGCTCCCGGCCAGGGCCTGGAGTGGATCGGCAACATCTACCCCTACAACGGCGTCAG

40  CAACTACAACCAGAGGTTCAAGGCCAGGGCCACCCTGACCACCGACACCTCTACCAGCA
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RYYYSTGPADWFDV SEQ I D NO 85 (CDRH3 variant GLO0A K) RYYYGTKPADWFDV 15
SEQ ID NO 86 (CDRH3 variant P100B_F) RYYYGIGFADWFDV SEQ I D NO 87
(CDRH3 vawpant1/B140B |) 20 RYYYGIG ADWFDV SEQ | D NO 8@CTEPRH3/05H|rs ant
WLOOE_F) RYYYGIGPADFYFDV ZSSEQ ID NO. 89 (CDRH3 variant F100G_N)

RYYYGTGPA RYYY DV 30
SEQ I D NO ?B}%@&% ‘?8%%%%&%%& quﬁlg%% :

( CDRH3 vaEAQﬁﬁGGIGQMT'G’S? AEGGTHDANGBTGAGGTEDREEGAGAGaNnt GBSD)
NI YPYNDV SN A PSR 6 R N A GG CEREERC vk 8Bt cEBRGE T ceceeTaa

oL e LN PRI R R v on
NI YPYNTVSARNGRAIOE CCGAACCEER) GAT AGDIGTEL TCCRRHA GESGAGICOBERULC ABOGGCGT

N YPYWVSE&N%%%&&&@'% P@cA@A&@A&é@@cB?@YNCKéI%mAd@A@%% Fc
di sabl ed) GAEVKKPGASVKVSCKASGY SET GY EVRNT YPYRGUSN
RASARSHIA EAGBAGC

YNQRFKA FSHATHELRSEREBBPAIYYEA
VTVSSASTKGESUERAORSSKET S, /MBS TISDUARCAOACACAC

T e e e S

STYRVUBVL PUCAERE MAEIARCARIG TAPICASKTCARAREOPRABQTPHCOBERBEE P TCG
KNQVSL TCL YEGKYE FEA SYENESNSEREDDIMEAG & RYABSEXEHAT S CEPEEROQRAG G GA

WESCSVNEEALEPUTRESE 5 1% SRR A NS EHEPRL AR 15001 i 2555

F100G Y FE-drsa
QUQL V@@EWRP@W@@WWW%MGTGM

\\;TNS;EKA_?XINHQ&EM&%AA SRR ORERRER MK YA ASB EcRRGGG
QB5CL Y51 SERA UG EAB U CARIR SN IO PSR TP IRSEIAS ARG
L FPPKPKDTAM CSRFPEVTCVIGARSHS ERISIGAMICEISVETARAKTKBREEQYRCGCCGTGG

STYRWSV'—ngmw%ﬂmw%beﬁbﬁﬁﬂm@mﬁ@ﬂ&eGA
KNQVSL TCLVKGEYPSDI VL DSDCSFFL YSKL TVDKS
G R B oK G O R S R A A G T B G T G AN GAGOACRIGGCAG

CAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCA
20 GAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 129 (humanised HC: H4, DNA sequence)
CAGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGCGCCAGCGTGAAA
GTGAGCTGCAAGGCCAGCGGCTACTCCTTCACCGGCTACTTCATGCACTGGGTGAGGC
25 AGGCTCCCGGCCAGGGCCTGGAGTGGATGGGCAACATCTACCCCTACAACGGCGTCAG
CAACTACAACCAGAGGTTCAAGGCCAGGGTGACCATGACCGTGGACAAGTCTACCAGCA
CCGCCTACATGGAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGC
CAGGAGGTACTATTACGGCACCGGACCCGCCGATTGGTACTATGACGTGTGGGGACAG
GGGACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTTCCCCCTGG
30 CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAGG
ACTACTTCCCCGAACCGGTGACCGTGTCCTGGAACAGCGGAGCCCTGACCAGCGGCGT
GCACACCTTCCCCGCCGTGCTGCAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTG
ACCGTGCCCAGCAGCAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGC
CCAGCAACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACAC
35 CTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGTTCCCC
CCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGTGG
TGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAACTGGTACGTGGACGGCGTGGA
GGTGCACAATGCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCGGGTG
GTGTCCGTGCTGACCGTGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTA
40 AGGTGTCCAACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGG
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30 NVFSCSVMHEALHNHYTQKSLSLSPGK SEQ I D NGO 100 (human acceptor framework for
VI) DI QUTQSPSSLSASVGDRVTI TCRASQAE SNYLAWFQOKPGKAPKSLI YAASSL QSGVPSKF

SGSGSGTDRVOED BAISCBEDFATYYCQQYNSYPXXXXXXXXXXFGQGTKLEI K 3BCEER201D056073 101
(HexaH sGB1Tev/ (D76A) nouse nyostatin pol yprotein)

NGVDGEWT YRR TOTECEERE JF0 BN R CRIRARR NS ARG @ 1

L SKLRLETAPACC/SREAG TECY [FRAPIEFHIGG TRMOERADSSBCSLEBBOYAHARTECZO0GTGG
TI 1 TMPTESREESEBREABKAAEEKESRECRAEAEKK AR AJAAEAGTATIIOEDER tdid dsidda KDGTRYTG

PGEDG NP RO TRASRA# B3 AGTSACCRTBL FUOEEAL RO ARIVORIR s EC

EFVF LY KERSGHCYNCANE TACANCATEEEL) GCACABRCARAACMDERCCCS 5
SEQ | D NOsaLB82cCERdAEBBY cTCCCCTGGCAAG

DTYKLI LNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTE 10 SEQ | D NO 103
(nouse nyostatin polyprotein (D76A)) EGSEREENVEKEG.CNACAVWRONTRYSRI EAI KI Q |

L SKLRL ETABER ISKDAK 30RGUrhAfRARRL R5, DNA sequence)

ELI DQYDV Q LW
L RPVKT%?%EE%%E%{@Q&%%%W%@% SSNLG I E
| KALBENGRTEAGFEPEAEEBELACPE CCEMKIADTIIIRSIIERIAC HECAEBRECERYPEPYDF
EAFGADW | AGBERBYEANYCRGECIEVYE dAQTEATHE WIRQANRRCRASE EEXATANCIESE AP AG-NGKEQ |

DGl DCDEHENE SR TR O RS Rt LR A AR GF

H@NPR@A@@PTWGMWG@(E@WGAG@@WW@E@T'@M@TG@% (Furin
expr essi oacREBALEHAE T AMATIIEAIMOERTSTE M G ARSI TRYEADEYEYEGGGACA

REPQUEML ERDIARRAFREBY S CECBTRRRARS it SCARUREE RIS ETT IS TSRS Lopo

| EKNHPDL AGNYDRGASEADUVRNBQAGRACCAGCGGCGGCACAGCCGCCCTGGGCTGCCTGGTGAAG

DPQPRY T AV NIRRT A S AL ENTRARICARY R GRS HofieARe ac ca g e
LGLNPNHI HIYSASWGPEDDGKTVDGPARLAEEAFFRGVS GS| FVMSGNGGRE

HDSCNCDGY TREA Y ST SEAK G FERBIRSEASET SR AEEG TOPRAISREIER 30
ESI—FI'GTSASAIQDAA@GCCCAGEAEANENDT@BDWCWQKSKPMWWWSHAAG

SYGYG LD %M%E

HAQARLTLSY i
ENTSEANNY@@EEFRWE%QW%@W@W@QQQ?@@%@E@@WWCQ06
(HexaH sCBtTexAsooenadiasiat CTGATCATIOABIOAGBACCCCCGAGGTGACCTGTGTGGTG

DNGVDGEWT Y R T ECRENE 72 ENGES RERUER Y BTN KBS A% G |

L SKL RLETARRGIT SRBVAA REL CAMMMIEARES G ERNINVEH FERSSRCEBN PRI IE RCCGCRVPTESDF
L MVDEKPKEEE TKESPEL RYNKYYKASr ¥R EIAGEMEEEINAMR dcdARAd G ASMIAAGTGT

DG NPFLEJRTETERRSRAIRER T GG RO (T O BACEA PRI GO ruct) s

VHGHHHHHHGESBEKGRPROXNREESTCEHCTNESOSHTT BEYTT GFBFTAGANBATGFARRNNEBIC CAA

LLVQSL HWEKX&H&E#@%&&Wéécﬁ%%&%i&%h*&ﬁﬁi%e@@%@b%ﬁ&%%m
KSMSSMVSDISCTEPSSDG FWKHW GSPLVSTRDGE

| VG HSASNERMRTRRPEPSFERNE CRAPRARAESACCCCCCCTGTGCTGG

GHKVFMVKPEERGCQBYREATAGVNECTIC CTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCA
GCAGGGCAACGTGTTCAGCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACC
CAGAAGAGCCTGAGCCTGTCCCCTGGCAAG

SEQ ID NO: 131 (humanised HC: H6, DNA sequence)

35 CAGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCGGCGCCAGCGTGAAA
ATCAGCTGCAAGGCCAGCGGCTACTCCTTCACCGGCTACTTCATGCACTGGGTGAGGCA
GGCTCCCGGCCAGGGCCTGGAGTGGATCGGCAACATCTACCCCTACAACGGCGTCAGC
AACTACAACCAGAGGTTCAAGGCCAAGGCCACCCTGACCGTGGACAAGTCTACCAGCAC
CGCCTACATGGAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGCC

40 AGGAGGTACTATTACGGCACCGGACCCGCCGATTGGTACTATGACGTGTGGGGACAGG
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SEQ I D NO 108 (human myostatin pro-peptide)

ENSEQKENVEKEGL CNACTWRONTKSSRI EAI KI Q LSKLRLETAPNI SKDVI RQLLPKAPPLR

ELI DQYDVQRORESDGHIEDDDYHATTET! | TMPTESDFL MQVDGKPKCCFFKFSBKIT@PRiKY/059173
VKAQLW YLRPVETPTTVFVQ LRLI KPVKDGTRYTA RSLKLDVNPGTG WRSI DVKTVLON 15

var rant | CHOTGCTGRLEA R o1 CACO N AT MPBC U i PG §) 20
RYYYGT GPACHPSBUCEEANPAROACTAGCEEINRCLASRBLESSICHNT CEGISIGAITBETGAAGGA
MPGVARL PL bt%ﬁémm&ﬁﬁ@@@%@%mwmem

RAFQVQQAV! G 5
TSRPERVP M ' EXKE T e e WGGTGA

GCCSY\@?RWCSAGKWSGCWHBE@HVV@EME CQRGAAGCC

QEYNFLKVEREEMERE BT YRESRL MRYARMASRE EAGH  VRAT NI AR ERA Ace
GDI AQARKL YKCPACGE { L QDST GNE SSPEYPNGY SAHVHCVWRI SVTPGEKT | LNFTSLDLY

RSRL CWy DYVEYREEE REFECESKEPERT YSTERRAATERRSSSNATEKBRERR B(-CCC
YEAI CGGDVEERXGEC T QSR MEREYRRSKV T ROOUBARE CECGREQSEAECT GERFBSTAYDY

Nraccecra TSR e B AR e PRSI e T oon

KNCI V\l?_VAﬁT@‘?RPé}ﬁ CRERAA
SEQ?%EEK@M&%@W SEHES : RESASY &E@G%TH\BFBQ:NO
112 (hmkpkgﬁé%@é@%@?@éﬁ%%%ﬁ NMRGRBAPGD | EW
|G N | YPYRAYSNFAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGACCAAGA
NQRFKARAThEEREETET YRR RPN GRS T RS PVKEBNEREE E¥cEYEEAS SEQ | D

NO 1 i H_:
VR A R B R R SR EAGANG AR BARAT SRR CCTEGAC
YNOQRFKARVAGTGBRSESAGYVEL HSIIRSDBTAGCXEARREAY CEEEABVRYOVIGA LGEFTMSS 10SEQ | D

NO 114 (J&é@%@AﬁééTMﬁoAé@G%ﬁﬁ@%@%&&%ﬁ%@&ﬁ@&%%ﬂp%
LEW | G N | YPYNGV:

NQQFMRAT&W@%%\%[@{E@W@M%ARRYWGT@AWDWLV TVSS 15SEQ I D
115 (humanised VH : H6) QVQLVQ SGAEVKKPGASVKI SCKASGYSFTGYF M

SRS BIREY b o s 205 10

NO 116 (ROFARTGAGATRBACCGABAGCCCCAGCTCTCTGAGCGCCAGCGTGGGCGATAGGGTGA
DI QVIT QSPSSCSWAWWMWK&CW@R&N%GD&@%AGAAG

.SGSGSGQD éé&%ﬁ)ﬁgk m %%ﬁﬁ@ i sed VL
seé?;)seigﬁm:%@%;g%@m q%@@q%&@wcmcgﬁ@ﬁﬁw@eﬂgceﬁuﬁgﬁr sed
\S{(LBSGS%%)D @b%@@ﬁébﬁéﬁ@&ﬂt&ﬂ@ﬁ@@&ﬁe@bﬂ&@@ﬂ@%ﬂ@h&@%%ﬂ@@?{fﬁ 3&
—v w&%ﬁ%&@é&&%@%ﬁ%ﬁ%@%

YNQRFKARVT! RAHOTOAS , ST EXIICTEHOLIVSS SEQ

1D NO, 1284 @owoeeco@@mmwa@%¥%ﬁ@YFM
NQRFKARATﬁ%@@f«é%%ﬁﬁﬁ@aﬁéﬁﬁﬁ@wemﬁ?%f@ﬁﬁ@o\ﬁ%m@@ﬁ9%«%35

30 CTGAGCAGCACCCTGACCCTGAGCAAGGCCGACTACGAGAAGCACAAGGTGTACGCCT
GTGAGGTGACCCACCAGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGA
GTGC

SEQ ID NO: 133 (humanised LC: L5, DNA sequence)

35 GACATTCAGATGACCCAGAGCCCCAGCTCTCTGAGCGCCAGCGTGGGCGATAGGGTGA
CCATCACCTGCAAGGCCAGCCAGGACATCAACAGCTACCTGAGCTGGTTCCAGCAGAAG
CCCGGCAAGGCTCCCAAGACCCTGATCTACAGGGCCAACAGGCTCGTGGACGGCGTGC
CTAGCAAGTTTAGCGGCAGCGGAAGCGGCACAGACTACACCCTGACCATCAGCTCCCT
GCAGCCCGAGGACTTCGCCACCTACTACTGCCTGCAGAGCGACGAGTTCCCCCTGACC

40 TTCGGCCAGGGCACCAAACTGGAGATCAAGCGTACGGTGGCCGCCCCCAGCGTGTTCA
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SEQ I D NO 121 (humanised VH . H9) QVQLVQSGAEVKKPGASVKI SCKASGYSFTGYF
VHWRQAPGQGLEW GNI YPYNSVSNY

NQRFKAKATWOVDHAFSBAYNVEL RSLRSDDTAVYYCARRYYYGT GPADWYDVWGBGTIEV28 1/1¥8% SEQ | D
NO 122 (humani sed HC. H7 Fc di sabl ed, DNA sequence)

CAACT ACAAK@&@&@QX@S%&@@@@A@Q@E@%@%E@A@@%@%@%CTACAGC

CACCACT AT AR SR A R RS AT AT RS AR ERT S TAceooT

GGGACACT AGT GAGGTEST CCAGUSEGEAGCAGTAASEEUUUGAGEGT AAGABCUCTPAG CIBGGCGA
CCCCCAGCCAGFAAGAGCACCAGCGECGECACAGCCGCCCT GGECT GCCT GGT GAAGG

ACTACT TCCCCGAACCGGT GACCGT GT' CCT GGAACAGCGGAGCCCT GACCAGCGEECGT

GCACACCT TCCCCGCCGT GCT GCAGAGCAGCGEECCT GTACAGCCT GAGCAGCGT GGT G

ACCGT GCCCAEEAGQAG&ZRWQG@&GNA@A&' l@'ﬁ@jAACGT GAACCACAAGC

ACES %ﬂ%GGTGA

COTOCACAA A INCGGCGTGC
GraToaT & W@%&@Wﬁ TeeCT

A@qummmmﬁm AT JEELS CEGGCCCTGACC

CAGGGCAACK%@@E@A@@I@@EQ@@X@%@@%@%@@%@K@%EM@&%
GAAGAGCCTGAGCCT G SEQ 1D 123 (humani sed HC H7 Fc d| sabl ed)
@%ﬁ@@%@%ﬁﬁ%ﬁ@ﬁ

QVQLVQ s@ﬁkﬁﬁéﬁ@@@%&ﬁ%@ 35 YNQRF
KARVTMTVDKSESTAYBECERSCESDETAT Y CARRYYY T GROBY SV AAETAACDEESARTEGP SV
PLAPSSKSTSGGRAALGCLVKDYF PEPVTVSWNSGALTSGVHTF PAVL

QSSGLYSL SEWTVPSSSLGTQTY! CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPELAG APSVF
LFPPKPKDTLM | SRTPEVTCWVDVSH EDP EVKF NWYVDGVEVH NAKTKPRE EQYN
STYRVVSVL St HORNG! 134G ¢ ad RESN7 KALPARubnds) KT | SKAKGQP RE PQvYT LPPSRDE LT

NVESCOWHEACERHPE e ST SPRA SED - BURG CEI ARG £ A i eq,

DNA sequefREBRCETEASSFECAGETCETTEA G@A@W@W@CGT GAAA
GTGAGEHT é@@@@?@@@@ﬁé@h&&mﬁmﬁmAGoemm

G @%W%TACCAG CA

ACCGCCTACAT GGAAST AN M A R A COREORTAGTIABTNCTERGC T TGCGC

CCAGGAGGT é%él@é@%%ﬁﬁmﬁﬁ&ﬁ%ﬁ%?@%%mm
GGGGACACTAGT GACCGT GT CCAGCCUCAGCCACCAAGCEOOCCAGCGT GT TOCCCCT

mﬁ%ﬁ%@%ﬁ%@%ﬁ%@%@%ﬁmmm%
GACT ARY T COCCGRAGCSIST SACSST ST OAT 3 ACAGB0BAC00CDGACCABIBENECCTCAACS

SONEACTO SAGERAGCCGTGGTG
CCT mm@mmm&mm@mﬁfmCmMec

T OAT T R A AR A A A o LA S CACAC

AGGT @mm@@m@@@@m%@m@@@@ﬁmmﬁCCCC
wqm@@@m@mm@%@%@@@@&m&%mmeG

FPAEEREENSREEEASARSARSTAS 3
ACA%GGCAGCQ'TCTTCCTGTACAGCAAGCTGACCGTGGACAAGAGCAGATGGCA
CEPEPTEAE TG e AT A A A EENSPACAR P CAPARAC NP S CCAAGGE
CAGAAGAGCCTGAGCCTGTCCCCTGGCAAG 30SEQ | D NO. 125 (humani sed HC. H8 Fc
di sabl ed) QVQLVQ SGAEVKKPGASVKVSCKAS(%I\:@FTGYFM HW/RQAPGQG LEW | G N
L

I YPYNSVSNY NQRFKARATLTVDKSTSTAYMELRSLRSDDTAVYYCARRYYYGT GPADWYYDVWGEQGT LV
TVSSASTKGPSVFPLAPSSKSTSGGTAAL GCLVKDYFPEPVTVSWNSGAL TSGVHTFPAVLQ
SSAYSLSSWVTVPSSSLGTQTYI CNVN HKPSNTKVDKKVEPKSCDKTHT CPPCPAPELAGA 35
PSVFL FPPKPKDTL M SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
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5 CGCCTACATGGAACT GAGGAGCCT GAGGAGCGACGACACCGCCGT GTACTACTGCGCC
AGGAGGTACTAT TACGGCACCGGACCCGCCGAT TGGTACTAT GACGT GT GEGCGACAGG
GGACACTAGYGACOAREBECCAGCGCCAGCACCAAGGEECCCCAGCGT GT TCCCCCT BGT/EP2011/059173
CCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCT GGGECTGCCTGGTGAAGGA

CTACTT COCCTGACCAGCER
CACACCWA |c’1:f e T ASARAT R E A coanc

ﬁgGGCAG
MR TE OO CROTGE2GREEEEC TACACCCA
T CCACAAT RN GG AAGESAREEAGRIGEART ACAACAGCACCT ACCGEGT GG
TGTCCGTGCTGACCGT GCTGCACCAGGAT TGECTGAACGGECAAGGAGTACAAGT GTAA
GGTGTCCAACAAGGCCCTGCCT GCCCCTATCGAGAAAACCATCAGCAAGGCCAAGEEC
CAGCCCCAGAGRCIICNCAMB Tl iy QAP SGUAGAAT GAGCT GACCAACA 20

T oA AT T R A A A AR AP LR T G c00ToMA
AGCGATGGCAEEAPETP O ACABCRRETAEN EATERAATESGTGAGGC
AGGGCAACGRGEEEAEET CCTRCGEGATACACTAGATCCERRACAMT EASTASARIRRBGCGTCAG

AAGAGCCT

di sabl ed%%Wﬁp%g%?@éW&%A& | YPYN
SVSNY NQ REKAKATATATKSTSITAAG GAGREIGRSHENG A
TVSSASTKGCB&MEABCAR@%W%@A\&Wmx@@v’éﬁ@GB@@Q 30

SSGLYSLSSWIYP

PSvFL PRk PROFRPSRIBEVIC - KR
TYR\/\/SVLTvcammmsvmsmcmeeeem@m@@@mmmwe
NQVSL TCLVKEEY RS A bl R e R el AR R s el ARt TR ca aca

VFSCSVVHEALHNHYTOKSLSLSPGK 35 SEQ I D NO 128 (hunani sed HC: H3, DNA
sequence) T @ﬁ@%‘\‘%ﬁqﬁk @%ﬁ%ﬁ@ﬁ%%ﬁm@@l'

GTGAGCTGCGAGGG@AGCG@GEAGE@GCE%GGG@CCA@GKCATMWAC CACAAG
: AL : @ccaca

(R %m@@@@@@&m@@%TGTGGTG

CCCO00

CAGSAGLTACCGGGT

ANHATCAC ABSACCAA

%%I%%W@E%%ﬁ%caceem
TGGATGT GAGCCACGAGGACCCT GAGGT GAAGT TCAACT GGT ACGT GCGACCGOGT

www@&&ﬁé&%ﬁ&&@@ﬁé@.@é@.&é@w&m&%@ﬂﬁwmmm%
GTGT CRIGT GSTSCGETEETSCATIAGGAT THACAGEASGGUBACGATTASDAGT BIBAGATGGCA

OGO R A o R T AR AR A P oo

AACCAGGT GFEeATeACCT Bt e e e XSG e CCCAGCGACATCGCCGT GG

AGT GGGAGAGCAACGGCCAGCCCGAGAACAACT ACAAGACCACCCCCCCTGTGCTGGA
CAGCGAT T GTACAGCAL GAGCAGATGGCAG
CAGGGCAA @%%FW@%@F CAATCACTACACCCA 20
GAAGASCCTCACCTECRECTEREELARRSSEOCEOANAC CTSAACHYREACEET ARCAQYS TAMA
sequence) ACAET FEAEI EETLEACA ALK SEFACACCERMARBATELLESKEXSACKEACHAR

e Les B L A oo

CAACT ACAASSR AT IASAGS ACTEGABBAETGA SAGEECREBEARTBCRACCAGCAC
mA@E@@M@W@%@@@%@@M@(@M@%ﬁCTGCGCC

CAGGAGGTACT AT T ACGECACOGEA
GGGACACTAGTEA T@%&G%ACAGG

CCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCT GGECTGCCTGGTGAAGG
ACTACT TCCCCGAACCGGT GACCGT GT CCTGGAACA GCCCTGACCAGCGECGT
GCACACCTTCCCCGCCGT GCTGCAGAGCAGCGECCT G ACAGCCTGAGCAGCGT GGT G
ACCGT GCCCAGCAGCAGCCT GGGCACCCAGACCTACATCTGTAACGT GAACCACAAGC
CCAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCTGTGACAAGACCCACAC 35
CTGCCCCCCCT GCCCT GCCCCCGAGCT GCTGEGAGECCCCAGCGTGI TCCTGI TCCCC

NN AR A VT R R 7P A 7R I V"T" R " T AT A 7N R 7N R R I NI\ R I L NVT" 7\ R N NV"T" I N"T" I NI 7 \PNT™ 7\




10 GIGAGCTGCAAGGCCAGCGGECTACTCCTTCACCGECTACT TCATGCACT GGGTGAGGEC

AGGCT CCCEECCAGGECCT GGAGT GGATCGGECAACAT CTACCCCT ACAACGECGT CAG
CAACTACAAEZCABAAGTIBCAAGGECCAGEECCACCCT GACCGT GGACAAGT CTACCAGI/EP2011/059173
ACCGCCTACAT GGAACT GAGGAGCCT GAGGAGCGACGACACCGCCGT GTACTACTGCG

COaoACACT A AT G A A A A G G T uC o

GCCCCCAGCACCAAGASCAOSASEORCORGCACACEEEE 3G @Q@(’EGGTGAAGGA
GL\CTACTTC@%W@W@ A ‘

CCCAGCSQACQCGAQGCXEGUBGG@@CCCAQ@G\
T OO R ROk X RN AT TR0 coocace
CCCCAAGCCTAAGGACACCCT GATGAT CAGCCAGAACCCCCGAGGT GACCTGI GTGGT

GTGGATGTGA@@@%@@%@AW%@@@%@WGTTCCCCC

CACAAGCC

NAGOBGAGAH CAGGAGGT@@CG@GTGZSGTGGT
o ANCERCAN
\eé W\A i PRI % GCGTGGAG
AN A AFGASCAACCORGTGE

sequ
ATCAGEfFGCRi g / :
mmmmmmam&mmwmeomc

AACT. AW%%%E%WWM%@A@ACCCA@
CGOCTACAT GGAACT GAGGAGCCT GAGGAGCGACGACACCGCCGT GTACTACTGCGCC 4

AGGAGGT ACTAFA RN C e A S T ST ACT AT GACGT GT GGGGACAGG

GGACACTAGT GACCGT GT CCAGCGCCAGCACCAAGGGCCCCAGCGT GTTCCCCCTGRC
GCAAGAGCACCAGCGGECGGCACAGCCGCCCT GRGCTGOCTGGTGAAGGA

CTACTTCCCCGAACCGGT GACCGT GT CCT GGAACAGCGGAGCCCT GACCAGCGGOGTG

CACACCTTCEEQNET (ReTttumpanissd AemeciaTGIBACAGCCT GAGCAGCGTGGTGA 5

CCGT m%m@mm@m@@ﬁmmpwevsw

AN MBS woon

CCAAGCCT. MWWWW@WVHTF PAVLQ
GGATGIGAGSEA 0N SSROBIH S XSS TeAMSNVMMME BN I P I SBRPHECARCRAPELLGG

T A B o

ROVBGHPPSRDELTK

mmm%mﬁﬁmmwmm%mmmw
ACCAGGT GTCCCT GACCT GCCT GBI GAAGGCT 'CTACCCCAGCGACAT CGOCGT GGA

GTGGGAGAG&'A%WK@K&@W@%AAGAC@WGTGCTG@C
AGCGATIBGCAGCT TCTTCCTGTACAGCAAGCT GACCGT GGACAAGAGCAGAT GGCAGC
%%%@@%p meAATCACTACACCCAG
AAGAGCCC& %g 132&%H§m sed LC. L4, DNA
sequence) WREAFFARAHEASTAERELRECEXBITIROTHIA EEMMGNIYRYAGMSNGA
CCATCACCT

WM\HWMM@VWGQGTL

TR R F e TrPAvL

DIIGTERODETEACEPCPAPELLG

PPSRDELT

A@WA&W@E@W@A@@N@@R@N&KA@@WN&M@@SRWQQG
CT GAGCAGCCRFES SSAHHEA GNESAARSCEIGNSKACGAGAAGCACAAGGT GTACGCCT

GTGAGGT GACCCACCAGGGCCT GTCCAGCCCCGT GACCAAGAGCTTCAACCGGEGGECGA GTGC SEQ | D NG
133 (Aumani sed LC. L5, DNA sequence) 35

GACATTCAGAT GACCCAGAGCCCCAGCT CTCTGAGCGCCAGCGT GGCCGATAGGGTGA

CCATCACCT GCAAGGCCAGCCAGGACATCAACAGCT. GAGCTGGT TCCAGCAGAAG
CCCGGCAAGGCTCCCAAGACCCTGATCTACA GGCTCGTGGACGGCGTGC

CTAGCAAGT TTAGCGGCAGCGGAAGCGECACAGACTACACCCT GACCATCAGCTCCCT

GCAGCCCGAGGACT TCGCCACCTACTACT GCCTGCAGAGCGACGAGT TCCCCCTGACC 40
TTCGGCCAGGECACCAAACT GGAGAT CAAGCGT ACGGT GGCCGCCCCCAGCGTGTTCA

—— e —— . P~ P~ NS R AT A VTR AN NN R NN\ N I NINNTT SNSNTT SN PN PN PN PN




20 GTGC SEQ I D NO 135 (humani sed HC: H7, DNA sequence)

CAGGT GCAGCT GGT GCAGAGCGGCGCAGAGGT GAAGAAGCCCGGECGCCAGCGT GAAA

GTGAGCT GOMAGEO0AGBSGCTACT CCTTCACCGGCTACT TCATGCACT GGGT GABGL/EP3011/059173
AGGCT CCCGGCCAGGGECCT GGAGT GGATGGGECAACAT CTACCCCTACAACAGCGT CAG

%@%@@J@M&%&%&%ﬁ%ﬁ%@

QBCRYNCAEYPYNGVSNY
2 T@GQ@WW@V%QGTLV

VHTFPAVLQ

ACCGT W@%%%WE@@WMWPREEQYNS
CCAGCAACACCAAGGT GGACAAGAAGGT GGAGOCCAAGAGCT GT GACAAGACCCACA

CTGCCCCCCHW&WW?@BF@?@W PPSROELTK

CCCAAGCCT RAZUSAACRGCFEATBATER ‘ GANRMLOSOGBEF CISKETEOKSRWQQGN
T%ATGGAWW@A CTGGTACGT GGACGGECGTGEA
GGTGCACAA GTACAACAGCACCTACCGEGTG

GT GTCHET GCTGACCGT GCT GCACCAGGAT TGGCT GAACGGCAAGGAGTACAAGTGTA 40

1QEEEFMEGIAWGE¥¥MMACCATCAGCAAGGCCAAG&3

[\ . AYA
VIIGN]Y
.!. lﬁ" . PYNGVSNY

e
AGT GGGAGARCRAK AT AEDESTABNMEARSTREAR GPERTEERVWGQGTLY
CAGCCAT COpRES ASTKEPSUF R AV SYRIASEE TRAS SINEBAFAERMISYRd GRFSe \HTFPAVLQ

CAl

%@éﬁé@%@?@%ﬁﬁéﬁ?%ﬁ%&%ﬁ%&ww
sequence) P BUAGACSCEOUSACRESTEANGANGLCOGH RBEENBHBA 10
GTGAGCT GCAM&A@Q%M@QH@WA@E%W%%%RDELTK
AGGCTCCCGECCAGCEECCT GGAGT GGATCGECAACATCT ACCCCT ACAACAGCGT CA
WGAWW%WMWW&W&KSRWQQGN
ACCGCCT ACHT SCAAHI A EEANITCRSLASKBRGBGACGACACCGCCGTGTACTACTGCG
CCAC%I‘ ACTATTACGGCACCGGACCCGCCGATTGGTACTATGACGTGTGGGGACA 15

AGT GACCGT GT CCAGCGCCAGCACCAAGGGCCCCAGCGT GITCCCCCTG
A CATEHECCCTGEGECT GCCTGGTGAAG
WWPYNSVSN
.

G@Tﬁe@%@%%ﬁ%&g@%@w

AGGT GCACABTGIG/S\GROUANTBEONE REGTHYSBRAGP APIEATARBAGOPREPGBETLEESRDELT
GGTGT CCGT %WF%%ENW@%@%%%DKSRWQQG
AAGGT GTCCAACAAGGCOCT GOCT GOCCCTAT CGAGAAAACCAT CAGCAAGGCCAA
GC@GCC@&K@WWK@K@W@TA@CA@GATGA@CTGAC@A
GAAC@(BGTGTCCCTGACCTGCCTCI;TGAAGGGCTTCTACCCCAGCGACATCGCCGTG

GACCACCCCCCCTGIGCTGG 30
GGACAAGAGCAGATGGECA

MGAAGA@%WWWR@EQSDNN@Y@MKWBMWGQGTW
sequence) (3 »

ATCACGCT ! '

GGCT MWWNWW@@CPAPE LLGG

COCCAGCA G A ARASARERSERECA GHERCCCCCT GGGCT GCT GT GAAGEA
CTACTTCCCCGAACCGGT GACCGT GT CCTGGAACAGCGGAGCCCTGACCAGCGEECGT G
CACA TCCCCGCCGT GCCTGCAGAGCAGCGEGECCTGTACAGCCTGAGCAGCGTIGGTA 5
CCGT GCCCAGCAGCAGCCTGGEGECACCCAGACCTACATCTGTAACGT GAACCACAAGCC
CAGCAACACCAAGGT GGACAAGAAGGT GGAGCCCAA GTGACAAGACCCACACC
TGCCCCCCCTGCCCT GCCCCCGAGCT GCT GGEGA! GCGITGITCCTGTTCCCCC
CCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTGACCTGTGTGGT GGT
GGATGT GAGCCACGAGGACCCT GAGGT GAAGT TCAACTGGTACGT GGACGECGTGGAG 10
GTGCACAAT GCCAAGACCAAGCCCAGGGAGGAGCAGTACAACAGCACCTACCEEGT GG
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25 SSG LYSLSSWTVPSSSLGTQTYlI CNVN HKPSNTKVDKKVEPKSCDKTHT CPPCPAPELLGG
PSVFLFPPKPKDTLM | SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRVVSVL TWOHRUDVIENGEEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTL PPBRDEIP2#41/059173
NQVSLTCLVKGFYPSDI AVEVWESNGOPENNYKT TPPVLDSDGSFFL YSKLTVDKSRWOQGN  VFSCSVIVH

EALHNHYT SE 13 hunmani sed heavy chain: H4
Q«@VQSGS%%?%&@%%W@@?@?%\? PGQGL EVWENI YPYNGVSN )
YNQRFKARVENRVBRSF ST WHAS  RSIKRESIMABOY Y CARRYNMWERGARDABENWEIGPY NGYHSSASTKG
PSVF PLAPRGKREISET ARSI IELREPNS MSYINDA ARRSYNET GBAMW I DVWGQGTLY

CPSVFL FPPREK TERY PET GRS APRYRA KT BEVE S KR RGP AVLO

STYRV\ZSVL$SGHWGKE%?3{SHGJS‘{IKWAFH KPBNKKVW‘VEREEREDWQWWEWMGGF

KNQUSL TCLMKGHYBBReKAWEYIERNGRRRNNYIST SRARREMESCOVMH
EALHNHYT%SLSLSPGK 40 S'«? D NO 140 humanl sed eav§ chal n: QVQALVQ
SGAEVKKP SNRAFH IBSNSKEKROPREY é\/@NRP%@EL K

RFEKARATL TMDKSTRIAKIE Y P RSIARSHE ERADEEFEMVEBQEVDNSRWERESTKG PSVF
PLAPSSKST GALTSGVHTF PAVLQ 5 SSG
LYSLSSM@%W&@&S%%@NK\S/DKKVEPKSCDKTHTCPPCPAPELLGG
PSVFLHPPKPKDTLM | SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS

TYRVVSVL TYERGPMONGHE N IRSIidH: AR EKTI SKAKGQPREPQVYTLPPSRDEL TK

R e e e S

SGAEVKKPGASHKEGCS AYMAVGRIREEDT CEAT KIENKRANGYSNP RSOEQL
RFKAKATL TNEK STESAA MR et RSRRTAYNCGARIRNEUEEST 6MWLMSW§$ASTKG

PSVF PLAP ﬁé@%V;V\NSGALTSGVHTF PAVLQ 15 SSG
LYSL S&Wé@é&fﬁ%ﬁ%@%@ KVEPKSCDKTHT CPPCPAPELLGG
PSVFLFPPKPKDTLM | SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS

TYRWSVLTgE@%Ng@E\AE%{éNw BAPI. @gﬂ SKAKGQPREPQVYTL PPSRDEL TK
NQ\/SLTCLVKGFYPSDI AVI SDGSFFL YSKL TVDK R\/\%B\l VESCSVIVH
EAL HNHYTQREIMI 435SRl §63%@g}BTR@S%'§'S(h%ﬂ%%@’%%&‘(}y\f%‘}{\éﬁ DGMPpKF
QVQL VQSGABWEE AT GHEIMANROARCRR: EXIBNR KAYNSVEIRPPSDEQLK

PVE 1 ARSI PR e GRS NA S O BT R B S sk T

QSSGL YSL S (S SIHERY P B P NYRIRKISSEr KV DKKVEPKSCDKTHT CPPCPAPEL LG
GPSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWVDGVEVH NAKTKPREEQYN

STYRVWVSVL | (GEYKC %EE@HP?E E KTI SKAKGQPRE PQVYTLPPSRDE LT
KNQVSLTCL DIA PVLDSDGSFFLYSKLTVDKSRWQQG NVFSCSVMH
EAL HNHY TR GSIRSELSAS WERRY DT RGASARINSY LS EARKBAKNSTLY RANGBLYDGMESKEN QL VQ

SCAEVKKPGEGYK Y GORABSELIEPEDH AW EOESKXP L RYO BRI K RAPEVNIE ANGDE QL

PLAPSSKSTERCTAN G IRBRBE PR RIS TERGE R B L Teerady = P

L YSL SSVVTERISE ASTEYTNAQGTNERY HKSFSNRIGADKKVEPKSCDKTHT CPPCPAPEL L GG
PSVFLFPPKPKDTLM | SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS
TYRWSVLTVLHQ@DW.NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRDELTK
NQVSLTCLVKGFYPSDI AVEVESNGOQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQQGN VFSCSVIVH
EALHNBOYTQKSLSLSPGK 40 SEQ I D NGO 144 (humani sed heavy chain: H9) QVQ.VQ
SGAEVKKPGASVKI  SCKASGYSFTGYF M HWRQAPGQG LEW I GN | YPYN SVSNY
NOQRFKAKATLTVDKSTSTAYMELRSLRSDDTAVYYCARRYYYGTGPADWYYDVWGEQGT LV
TVSSASTKGPSVFPLAPSSKSTSGGTAAL GCL VKDYFPEPVTVSWNSGAL TSGVHTFPAVLQ
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5 SSGAEYSLSSVWVTVPSSSLGTQTYI CNVN HKPSNTKVDKKVEPKSCDKTHT CPPCPAPELL GG
PSVFLFPPKPKDTLM SRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNS

TYRVWSVL WOHQDVIENGKEYKCKVSNKAL PAPI - EKTI SKAKGQ PREPQVYTL PRSRPRAITHS9173
NQVSLTCLVKGFYPSDI AVEVWESNGQPENNYKTTPPVLDSDGSFFLYSKL TVDKSRWQGN

VFSCSVI NHYTQKSLSLSPGK 10 SEQ I D NGO 145 (humani sed |ight chain: L4)

DI QVIT Q@é@gASVGDRVT | TCKASQDI NSYL SWFQKPGKAPKSLI YRANRLVDGVPSKF SGSGSGQDYTLT
| SSLQ PEDFAW"\@L@'SEE@@EWF’@!@TMQ@nlthiQR'FWIDS\YFbiﬂdS P PRSBEad has an affinity

KSGTAS ngprmgmy@g&y@@h S\TFQREISTY SLSSTLTLSKADY 15
EKHKVYA KSFNRGEC SE hunmani sed |ight chain: L5
DI qurogggnéﬁ %‘tﬂ%ﬁ&/’?*r‘ CEH %gfg\ﬂk%@@&ﬁgﬁ{l YR:ANRLVDIC;\g/PSKF | :
SGSGSGTDYTLTI SSLQDEDFATYYCLQSDEFPLTFGQIBTKLEI KRTVAAPSVFI FPPSDEQLK 20
SGTASV\@A%NNEXE&%%\?}@% R&E@k@%@éﬁ@?@ﬁ%@é&§§£qu§%1%9¥§ﬁrote.n

humani sed al n

DI QVIT QSP@SL%ASV@WW@%%WSWWW@WKRT WNRLW@RTLSGQ @DRH3
SGSGSGRDEEQ TH SBE @BBEAEW&QSWMMN@ AHEJMMARS\Fk P BREGLcomprises

ROV ACE T PN S e Ekab 717 G 5o s

R _
1. A hurf@RpiRegtiais; @féﬁ'ab'f“htﬁsﬁae ﬁr@?&ﬁ?s'm ¥ha ypeeirgsidgier ahst pregion 61 I@p@)st atin
and hasa 138in@fdsidoé biykabbtrgaeiger 73 han 150pMin a sol ution phase affinity assay
and wherein wherein the antigen binding protein has a pK of at |east 100
hours. 2. A humani sed antigen binding protein according to claim1 wherein
t he ant3. gen Thehdinagsqdrentiganpindmmprateiraccarding dvglaimiZavhichfartieatineprisesg®lofH2vher ei n
sai d heagrqQeb &N 2VALivafnofsaRicRHPoNPri ses CDORH3 of SEQ ID NO. 90; or a
vari ant of said CDRH3; wherein the antigen binding protein further
conprises a Serine residue at Kabat position 28; and at | east one, or a
combi nat i on, Thehuahiisegfantigenlbjeling eratesaatomlingtto Haitne or SogichifigtheG®mpasesAl ani ne

r esi duq;t,eﬁmgggétmp@shf&g%ﬁgmO,asa‘éaégm resi due at Kabat position 71; and a
Lysi ne residue at Kabat position 73. 3. The humani sed anti gen bi ndi ng
protein according to claim2 which further conprises CORH2 of SEQ ID NO 2;
or a va.i antA efmasaed aigRIrRindidg ﬁh@inhﬂdﬁtﬂﬂh@ﬁﬁlmaﬂnﬁﬁeganthbiamyengmmhg)breiem

accor di | ) - NQ, 1) or a
vart antonphis B BKEliin raig g uhbieh el GATRED BiRoirhEh cobiacl Brd o 1)

cl ai m Prithies dithe fellewing ORGEUBICAYI ng protein conprises a |ight chain

vari abl e r eghrsRIWE SEQND $1@i: &, bi Dhriatloasat @@RIADI e regi on conpri ses one,

two, or thr I (a), CODRL1 of SEQ ID NG 4, or
a vari ant oﬁgsa.%bégﬁ%@ ”5%% E%f)ﬂvﬁr'an %ﬁgﬁ%%% , or a variant of said
CDRL2; and ((e)CERIBSER ISHO: 11, N vatiod of gaid @DRleY i ant of sai d CDRL3;

wher ei n t he \aRbdiORE aki @ﬁlbuﬂgngpﬁreiewfﬂtﬁeHé&rﬁ}ﬁuEeW&dur@Q&snﬁ;eﬁYkélﬁait p&sitoRh due at
Kabat poa EI on 71; oni ne residue at

1
Kabat b0 Pr 68} %n'aof S B Rt ket bR 4Bt eET e e st o

Kabat position 69.

6. A humanised antigen binding protein according to claim 1 wherein said antigen binding
protein comprises:

(a) a heavy chain sequence comprising CDRH3 of SEQ ID NO: 90; or a variant of said
CDRH3; wherein the antigen binding protein further comprises a Serine residue at Kabat position 28;
and at least one, or a combination, or all of: a Lysine residue at Kabat position 66; an Alanine residue
at Kabat position 67; a Valine residue at Kabat position 71; and a Lysine residue at Kabat position 73;
and
optionally one or both of: CDRH2 of SEQ ID NO: 2, or a variant of said CDRHZ2; and CDRH1 of SEQ
ID NO: 1, or a variant of said CDRH1; and
(b) a light chain sequence comprising one, two, or three of the following CDR sequences: CDRL1 of
SEQ ID NO: 4, or a variant of said CDRL1; CDRL2 of SEQ ID NO: 5, or a variant of said CDRL2; and
CDRL3 of SEQ ID NO: 109, or a variant of said CDRLS;
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6. A humani sed antigen binding protein according to claim1 wherein said
antigen binding protein conprises: (a) a heavy chai n sequence
conpri si MYOCDRH3132 SEQ | D NO 90; or a variant of sai dPCDRE301UMErEI N t he
antigen binding protein further conprises a Serine residue at Kabat

Fosi duasridafateBenfraieoBE R afuibne Pleriiede Ry o 378

Val i ne leastorguer bwth dabBtreqpingiresidyn ay{abahpasitian # shdhe Gﬂlé@ﬁld@@saue Hddahat posi t| on
73; andcgmédgnal |y one or both of: CORH2 of SEQ ID NO 2, or a variant of
sai d 2; and CDRHL of SEQ ID NO 1, or a variant of said CDRHL; and (b)
a |light chain sequence conprising one, two, or three of the follow ng CDR
sequences: JbRbumefiseSEQid<D bMGing 4roteir aconagit@mty cok obcaids CDRK by 6,GDRsth of SEQ
| D NO i ant BREs: 3 odCPRL320 or a
vari anttﬁeo\fa%nt%w% a”%”égﬁoscltl/ 151432128%)% EP2011/ %é@'é&tgﬁsh%ﬁ".”%gf‘ﬁ% anti gen
bi ndi ndo'BWB‘ﬂéﬁaHatﬁHWWE?”Sé/d%\F V819 bEPRO VE¥Hue at Kabat position 71;

and at | east one, or both of: a Threonine residue at Kabat position 46; and

a G ut aSm ne 'Irh %hrqgrﬁse%tanl Ei)‘indl?@%lﬂtté r?g'ccg?lngg J%ﬁ é‘%?&l'ﬁ\ﬁﬁeréﬁ'we@%ﬂar@' ndi ng

protein accor to any one o wherein the variant
CDRH3 (QE)RHQS('HP.?”W ohPEQHINOE N 0®10821'890nt@ﬂ8%5w0920f tBe following i&aPat ai ns
any oneupdtitdib®s N5oR| mmmgwmbﬁm\rsub@(;msool REE/, MB6L2 X508 MNBBH, 15M, |5321|511</102D or

V102G The . h

or 7, Tesrgjﬁr'\ll %?ngrl a%ﬁ %%EIZ A%élgg; g%go %%S@%&ﬁ%%&ﬁ%@é y or

110; orNgPi o4& NYbaY . VS6Rnyb66ned 65k, V'o'fﬁfé V565 1 \GRANESKaad T, HiaBS NS8Ot Nais NSOR,

NSOE, NaW NBEFOFNsBIOG N50Q N50V, N5CL, N50K, N50A, 151L, 151V, |51T,

51S, 151N, Y52D, Y52L, Y52N, Y525, Y53A, Y53G Y535, Y53K, Y53T, Y53N,

N545, N54T, N54K, N54D, N54G V56Y, V56R, V56E, V56D, V56G V565, V56A,

NS8K, N&68T, THeBBmamiRIRantigddSRJinyIHBEGin MNEBiRingIto NHBY, 6.F. Fi8ewharem Hies/ederént | gen

?: ;ld: ng:EFFEL%t(%lerE't‘PI@)q\ﬁG“GnQr(F \QRoktaik gﬁﬁﬂcgne@)fth@fd%wﬁ Km@gwsm%&vﬂm@hm gag'si, CDRL3
subst i %9&?@&%% OE@%‘W%F %9431&89@@%@@% SHJ1RP1Y5 89 %é@ia 591R,
591D, %M, DM T925319¢S, BERY DR AN2HDOXN, ERENP \BO3GORUBH, ESESE9IP ER3R,D92Q,

D92H, , 3 E 94T,
Fosv. FIa BTG PR b PR g it ateeog
L96W d196h B¥Y, o1 8%Fhe humani sed antigen binding protein according to claim
6, wherein CDRH3 is SEQIDNO 90 CDRH2 is SEQID NO 2 or 95; CDRHL is
IS[E)QNIOD 1?8'9?"Tf%?$héni%{a?]jtai§§%n bbnd|n8 protéln accP Idmﬁ t%c(::laclr(%%dwperelp CD%HB lng%&%§ol \?\/hIS(I:ES
f ur t her90coRRI? SEECARMN@ Reor 89 @Rﬂﬂnﬁﬁﬁ@ﬂﬁ) bR bﬁDRabatSEéHDrN:Q deCERERISiISERe s

sel ect ad NG 8Mand dDRL3HPWE@MENO 108. conbi nation of: V, | or G at position 2; L
or V at position 4; L, 1, Mor V at position 20; C at position 22; T, A V,
Gor S at position 24; G at position 26; 1, F, L or S at position 29; Wat
positidn. 36; Th‘e‘\bolligevb'mtiin@o@tajri aordifg talglaitv|e dr/1@whi|;h Brthgyosnpiisem adenebral, F, M
or V at. R@RhfichSPk&At afino Eeld }éS|dﬁ(e50§eleEte§Tfroﬂos' t' on 78 L OI’ M at position 80
Y or F at position 90; C at position . or N at position

94 of tlRe hSAVHTHA ‘ﬁ’mb&’ﬁW‘cﬂf V.o %trﬂ?s'g‘?{bz 6r°r¥a&6?ﬂ5'f’?léﬁ bﬁ" YV atjposifong -y
at posian 0|t @isitivh 22T, A, \OIG dt Sedt ppoiRint2d p@& atposhibro?6; L, Fat op® si dosition 28; WGatat

posi ti 5¢ L F ry VvV at
o 11 Qo soAy PRz Von roBostlorle RPN B fBogyin e AR 03

posi ti & FgBpesitiop A& L qr yhat pefﬂtéﬁ“rﬁo ¥ or Fatpgeiion %Oee gPﬂsit'@@ﬂz 5N Bi 'ﬁgG pr b‘toéi\‘n
accor dighgoditon Ok4 af the EieaWeﬂiaai ﬁnd?&i d antigen binding protein conprises: a
heavy ain variable r fr.om [,D 4, 115,
119, 13@ or a:[%ine or acf;/o % toqn o? Lort\FaqRosmon 23. 8% Lroerlgot rt%os:l‘nop 3CI,§Ie(ij]a€'0m SEQ I D
NO 11@ositian74;&rat mﬂion@ﬁ \é(atlmsitlaﬁ% NeheyF 8t positigh3t; §h|a|310f\)/aﬁrt|pa$ﬂ0@ 46e¥itbn with
75% Or Féreadt RbsittAAYEN6EIsHISNEd; bid £ 8t podiich sestuRNgRichyher ein CDRH3 is SEQ ID
NO 90; CDRH2 is SEQID NO 2 or 95; CDRH1 is SEQID NGO 1; CDRL1 is SEQID
NGO 4; CDRL2 is SEQID NO 5; and CDRL3 is SEQ ID NO 109; and wherein the
heavy clai n Alamiaalse¢antiggn bindifigprotewraceuding ioskem 4 wBerinrseideatiged bdag  Kabat

posi ti Q&R cofidedt | east one, or a conbination, or all of: a Lysine

resi due at Kabat position 66; an Al anine resi due at Kabat position 67; a
Val i ne residue at Kabat position 71; and a Lysine residue at Kabat p05|ti on
73; and
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wherein the light chain variable region further conprises a Tyrosine

resi due at Kabat position 71; and at |east one, or both of: a Threonine
resi due awoKahbaisi43esiti on 46; and a G utam ne resi due arCKapati1pssrsi on 69.
13. A humani sed anti gen bi ndi ng pr otein according to claim1l wherein said

o e B8 B Do RS st R Y LB R R, o 50
chai n \adightzthkie Vﬁ“@ij’ledﬁg@‘f S@@dlfrml\@Q D1YO: a1r1@ d7lor H18t ochariantnaavyablight r egi on

of SEQdhkh I§£?1abl1=:1=gg|or(\fv7|)h ﬁ‘ym%\@éte@g undeadidrmal i@ sdiegiqaehcef SEQ I'D NO 112 and
gt on WERECPIT ECTRARE FFH?@ Sebiany 88%?%91%39*1é5g$%ﬁy%‘?‘83|5€9 o ¢
116; (&) SeQlizboy4;cinnla is/3EQ HbiNe: T, egd 6RRD3 is SEQ IDDIANM9; 248 and a | i ght chain

vari ablv%eFe%QﬁQﬂeeQ/& cr%ﬁgldrlgolglgglo%ﬂthel((f,&mpﬁs&eaaé@ﬁn& hﬁldﬂe Xﬁ{a'bQ{tHogltlcgr% o8y of SEQ
ID NO 113 and i ght chain”variable region of SEQ I %ﬂﬂ(ug)aheavy

chai n \PAlEPSiISNe o 8 GPBRINgSPN.EdYl PiER N@'”ei‘islpuﬁﬁﬂK%PaF PRFHiPn é@é‘i‘“r‘?"a\%‘ﬁ €3} egi on

of SEQ Kabatositidnldy; a (/hijneaedivria\ay Katadpasitioar i;alnt @ Lyagd residuef at BBt b&3it@73114 and
a light, ghain variable region of SEQID NO 117; (i) a heavy chain variable
region of SEQID NO 114 and a |ight chain vari abI e region of SEQ ID NO
118; (jWhegsimi@algnt eedl varigRle redion &rpetfiogirriesss aJpEsinpregEve 2 pbaimesiion 7TRed chai n
vari abl1et&@he or 86th H-QThidoMke redidifes at(Hebatdokitvas; sitad Gluddineabli®eraegamn of SEQ
I D NO 1l§ona&d a light chain variable region of SEQID NO 117; (1) a

heavy R Rrari abl e region of SEQ ID NO 115 and a light chain variable

region of SEQ ID NO 118;
13. A humanised antigen binding protein according to claim 1 wherein said antigen binding
protein comprises:
(a) a heavy chain variable region of SEQ ID NO: 112 and a light chain variable region of SEQ ID NO:
116;
(b) a heavy chain variable region of SEQ ID NO: 112 and a light chain variable region of SEQ ID NO:
117;
(c) a heavy chain variable region of SEQ ID NO: 112 and a light chain variable region of SEQ ID NO:
118;
(d) a heavy chain variable region of SEQ ID NO: 113 and a light chain variable region of SEQ ID NO:
116;
(e) a heavy chain variable region of SEQ ID NO: 113 and a light chain variable region of SEQ ID NO:
117;
(f) a heavy chain variable region of SEQ ID NO: 113 and a light chain variable region of SEQ ID NO:
118;
(g) a heavy chain variable region of SEQ ID NO: 114 and a light chain variable region of SEQ ID NO:
116;
(h) a heavy chain variable region of SEQ ID NO: 114 and a light chain variable region of SEQ ID NO:
117;
(i) a heavy chain variable region of SEQ ID NO: 114 and a light chain variable region of SEQ ID NO:
118;
(j) a heavy chain variable region of SEQ ID NO: 115 and a light chain variable region of SEQ ID NO:
116;
(k) a heavy chain variable region of SEQ ID NO: 115 and a light chain variable region of SEQ ID NO:
117;
() a heavy chain variable region of SEQ ID NO: 115 and a light chain variable region of SEQ ID NO:
118;
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(m a heavy chain variable region of SEQ ID NO 119 and a light chain
variable region of SEQ ID NGO 116; (n) a heavy chain variable region of SEQ
| D NO 1woand/i#1432ght chain variabl e regi on of SEQ | D ROI/EP2W;1/060Y3 a heavy
chain variable region of SEQ ID NO 119 and a light chain variable region
of SEQ I 118 (. a hea i yariabl e reagion. of SEO | ’0 and
o | Do OpRry oA wisRhe Feal ROt SehNENR Y 482 Guichy SR nin o SRR NEY  abi e
region df; SEQ ID NO 120 and a light chain variable region of SEQ ID NGO
117; (roh) Pha@PibincARkbE Pé%()h 8y 10890 0N 9 @hd SRt bfdiN@riaie RgRAEr SEQ ING: chai n
vari ablﬁ region of SEQ ID NO 118; (s) a heavy chain variable region of SEQ
ID NO 1%1 and a | ight chain variable region of SEQ ID NO 116; (t) a heavy
chai n \ara tealechagiadablofegiSiEQ) SHR MANO:1129 aadhal light Ehajihtarighiaregion af SEMIRENOegi on
of SEQ{4® NO 117; or (u) a heavy chain variable region of SEQ ID NO 121
and a light chain variable region of SEQ ID NO 118. 14. The hunani sed
ant i gerPIA MV 2P Etidisregien g %%Dﬂ?: #REPE? fioht phain \griabip[egiop 8595 EhYOI i ght
chain rigi ons are conbined with a suitable hunman constant region. 15. A
humani [ Lol ng ' . L Y i i danti gen
bi mal na o et AERSRRIL BoRLAE b 3CRRNIRAR okl Alde KORD BL AR FD o
123, 1297 127 or 138-144:; and/or a |ight chain sequence selected from SEQ

I D NO  (H4headABain L4ribblegich o FEQADINGIR2Y Snd light @hain vafldYegietloreSEceIDMdG:h 75%
or gre t1§_r sequence identity to said sequence, wherein CDRH3 is SEQ I D NG
90; CD%H’is SEQID NO 2 or 95; CDRHl1 is SEQID NO 1; CDRL1 is SEQ ID NO
4; CDRU® a heagEainDaljdle BgiomefcdSECDIRLIO:i 121 8EER lidht pi@in vEggkle eaign wher@IthN@he
heavy cfhgin further conprises a Serine residue at Kabat position 28, and at

66, an UPIRTWE PRETaRE reiontsBR Bol fr s bhlRa A BubtorTabRE, ' "

positidn7;it; and a Lysine residue at Kabat position 73; and wherein the

l'i ght qBa fealpEdaheariSMRELS 66 IDNESI2A8nd & R BeiRlarif30 AlioRBFsEA NG L: and
at least one,” or both of” a Threonine residue at Kabat position 46; and a

d utanié residue at Kabat position 69. 16. The hunani sed antigen binding
protein according to claim14 or 15, wherein the heavy chain is Fc

o et o AT EHELE LAk AT SNl SRS DAY R hyR | o
chain regions are combined with a suitable human constant region.

15. A humanised antigen binding protein according to claim 1 wherein said antigen binding
protein comprises:a heavy chain sequence selected from SEQ ID NO: 123, 125, 127 or 138-144;
and/or a light chain sequence selected from SEQ ID NO: 145, 146, 147; or a variant heavy or light
chain sequence with 75% or greater sequence identity to said sequence,

wherein CDRH3 is SEQ ID NO: 90; CDRHZ2 is SEQ ID NO: 2 or 95; CDRH1 is SEQ ID NO:1; CDRLA1
is SEQ ID NO: 4; CDRL2 is SEQ ID NO: 5; and CDRL3 is SEQ ID NO: 109; and

wherein the heavy chain further comprises a Serine residue at Kabat position 28; and at least one, or
a combination, or all of: a Lysine residue at Kabat position 66; an Alanine residue at Kabat position
67; a Valine residue at Kabat position 71; and a Lysine residue at Kabat position 73; and

wherein the light chain further comprises a Tyrosine residue at Kabat position 71; and at least one, or

both of: a Threonine residue at Kabat position 46; and a Glutamine residue at Kabat position 69.

16. The humanised antigen binding protein according to claim 14 or 15, wherein the heavy chain
is Fc disabled.
17. A nucleic acid molecule which encodes a humanised antigen binding protein as defined in

any one of claims 1 to 16.
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WO 2011/ 151432PCT/ EP2011/ 059173 18. A nucleic acid nol ecul e encoding a

humani sed antigen binding protein which specifically binds to nmyostati n,
whi ch compoizeastsig2heavy chai n DNA sequence of SEQ | D NECTEP2011029173 126,
128-131, 135-137; and/or a light chain DNA sequence selected from SEQ I D

NO 13 133, or, 134 vari ant  heay: n or t. chajn equence
wh cir- S oadseeltbin st Pl OER Y- R s Mieeld H95n A3k Soelutcy

138- 144inda trrhpstaéin. ihigghtcomhigesr sequence of SEQ ID NO 145, 146 or 147 19.
A nucl ealrfea ArdHdinMN 264l éh e BESKE TONS: 1Bl $2d1 80131965517 dhaRga RERLRIM Whi ch

speci fi bi nds to. myo %a rises: a heavy chain DNA
sequenc':g&b?e%%%@elsﬂe?\@ %%ES%QO \?{\@15 r]g?é’f a light chain DNA sequence
sel ect edvafiars el ChailDoMNight cb3i DNAZF8quancd @Hicloencadasar heamy cHaingletiuenbaofrSEINA
sequengg N84 1851GOASS 155 144%%/&'3%&cﬁﬁﬁly&ﬂs&e%frs%% NB: Mg, 1@640514%46 or
147. 20. An éxpression vector conprising a nucleic acid nolecule as
defined in any one of clains 17 to 19. 21. A reconbinant host cell

conpri siong annwekferaerishastuedtalingashudahisseghtigen lﬂrhcaigmra&n whi2g spekifinaiiyhod f or

t he pr ' . . Wof rat e n,an f

ol ai o JTEEL sl ATbERls o MGl BR IR PRI IAT AT |
def i ned®nPiRr & lighf ?haz‘lD%ﬁﬁqP@E@\?é'P?tﬂ‘bf“?fh SEanP iNge |4132b|1 %ﬁ’frﬂé“ B? %)’(?é'iaﬁt lightzgain A

phar maaNK éegaénce MRRAShdddeda iMOEHaInSdeq@nad oBSHG BENODI4BH48@r M0t €i N as defi ned
in any one of clains 1 to 16 and a pharmaceutically acceptable carrier.

24. A nmethod of treating a subject afflicted with a di sease which reduces
any one&0or aAncexpiigbsiet Veolar efmaneise b eudieisacid molsellecasgiefiraddn anyaand ohelaiok 47
functiggqowhi ch method conprises the step of adm nistering an antigen

bi nding protein as defined in any one of clains 1 to 16 or the conposition
of claim23. 25. A nmethod of treating a subject afflicted with sarcopenia,
cachexid, misctanbirst hasgcelldpwpisingran sgpressicnveghbngs deffingd iAtl@®,20cancer ,

surgery, burns, trauma or injury to nuscle bone or nerve, obesity, diabetes
(including type |l diabetes nellitus), arthritis, chronic renal failure
(CRF), %nd @5@04 fehip Peprudiqe &f 3(“@9?@5)” bindse pedsin gedefinett p apyeney gaimeHry
chroni clemhschmetiidd\cemprisestieatey of tuteases {dst¥iDps defined tnicldim PO Mt rec@pand the

mul ti pl I ), stroke, muscul ar dystrophy, notor neuron
neur opaat%h@e% b%l% ?"6%’& | ateral sclerosis (ALS), Parkinson's disease,

ost eopor osi s, ost eoarthritis, fatty acid liver disease, liver cirrhosis,
Addi sorgss di Asm&eacemmongoﬁtmwambm anamtided birdmp ipfobdiDas/ddih&d ih amporyondr one,

ster0|d |nd is or scoliosis, which nethod
conpri ses ﬁ% @tagga(g’*]arma?ﬁautrtl'lcaq?accnﬁtaglgﬁargﬁt| gen binding protein as defined

in any one of clalms 1 to 16 or the conposition of claim23. WO

2011/ 1‘5211432EGFétlﬁEd?&lr%é%t%lsﬁgjeé’t%ffﬁ%té@i&;hﬂﬂ%djus%sd m&rﬁe&lcegam@ lofa mass t

i ncreasin nmusciLe stren r 1 ONn In ec
e oA G B S BR st B Paclel heih “hif e e PR eR) of ei
as def iafiedminiateamyyancanéigenf birglingipnageid a¢ defihéd iorany h@ o olajposi tbi16nr hé coh@sitiv? 3.

of claim 23.

25. A method of treating a subject afflicted with sarcopenia, cachexia, muscle-wasting, disuse
muscle atrophy, HIV, AIDS, cancer, surgery, burns, trauma or injury to muscle bone or nerve, obesity,
diabetes (including type Il diabetes mellitus), arthritis, chronic renal failure (CRF), end stage renal
disease (ESRD), congestive heart failure (CHF), chronic obstructive pulmonary disease (COPD),
elective joint repair, multiple sclerosis (MS), stroke, muscular dystrophy, motor neuron neuropathy,
amyotrophic lateral sclerosis (ALS), Parkinson’s disease, osteoporosis, osteoarthritis, fatty acid liver
disease, liver cirrhosis, Addison’s disease, Cushing’s syndrome, acute respiratory distress syndrome,
steroid induced muscle wasting, myositis or scoliosis, which method comprises the step of
administering an antigen binding protein as defined in any one of claims 1 to 16 or the composition of

claim 23.
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26. A method of increasing muscle mass, increasing muscle strength, and/or improving muscle
function in a subject which method comprises the step of administering an antigen binding protein as

defined in any one of claims 1 to 16 or the composition of claim 23.
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