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25  insufficient muscular exertion associated with exercise to produce any beneficial
effect on muscle. Nutritional interventions are only effective if there are underlying
dietary deficiencies and the patient has an adequate appetite. Due to these limitations,
treatments for diseases associated with decreases in any one or a combination of
muscle mass, muscle strength, and muscle function with more widely attainable

30  benefits are a substantial unmet need.



binds to nyostatin and conprises CDRH3 of SEQ ID NO 3 or a variant CDRH3.
The present invention al so provides an antigen binding protein which

speci fi cavbyotwatd®4t 0 nyostatin and conpri ses the correspomPong/0CBRH3 of
the 20 vari abl e domain sequence of SEQID NO 7, or a variant CDRH3
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for t p ti gen binding protein as defined herein which
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20  variable domain sequence of SEQ ID NO: 7, or a variant CDRH3 thereof.

The present invention also provides an antigen binding protein which
specifically binds to myostatin and comprises a binding unit H3 comprising Kabat

residues 95-101 of SEQ ID NO: 7, or a variant H3.

The present invention also provides an antigen binding protein which
25  specifically binds to myostatin and comprises:

(1) a heavy chain variable region selected from SEQ ID NO: 7 or SEQ ID

NO: 25; and/or a light chain variable region selected from SEQ ID NO: 8 or

SEQ ID NO: 21; or a variant heavy chain variable region or light chain

variable region with 75% or greater sequence identity; or



The invention provides a nmethod of treating a subject afflicted with
sarcopeni a, cachexia, mnuscl e-wasting, disuse nuscle atrophy, HV, AlDS,
cancer, swogeryo7odurns, trauma or injury to nuscl e bonepomr/Ereomes7sabesity,
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The invention provides 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

30 type I 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,



Cushing's nuscle wasting, myositis or scoliosis. The invention

provi des the use of an antigen binding protein as described herein in the
manuf act uwe 20fo/goovedi canment for use in a method of increa3iErgooaivershe® mass,
i ncreasi ng nuscle strength, and/or inproving syndrone, acute respiratory
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ni ne cysteine residues. . . Figure hows .a 4:12% NuPAGE .Bi s-Tri s gel
Wi th MPSTBIER o d peotipgis, b Gefal RAMPE SichE SGP O SBTFIERG S fat ur e
nmyost &g i Namoin bedkeestowit Moddsclieli hekane 3: Mark 12 protein standard. Figure
3A shows dose response curves denonstrating myostatin (R& 20Systens and

I n-house nyost gh¢ NnPRRGh EFhvIdRH UE fbiRed oY ahbRiY f&kle $la90alnktAbng
resulting in luciferase expression after 6 hours in a dose dependent manner

in A204 celusde dhieggthe aBB/os hiovsodos emnsdp dwsaiooumy es subgend nghicht madod n- house
nyostatin i nduced activation of. cell signall.in rresulting,in.luciferase
or casi ORTRTS st g ahar b bhe B S i el ¢ et
occasions as represented by. data 25obtai ned on different days. Fi gure
4 shows 10B3 bifﬁam@nw PRt (e afnpBaga: PIRJIng Rripn aé&ﬁﬁqr@s@dgﬁ@%&ws

nyost g§ I nif ﬁleeﬁ‘%ﬂeﬁtrmlsﬁ%ﬁ&t PR SHh0Y dRlehAwhich redudds AN EorR Shows
inhibition of nyostatin binding to ActRIIb by 10B3 and 10B3chi nera.

30Fi gur e 6orshiowisort dlend@B3massdmifid3 stedmigtiearsl mudvidofiunctoon. of myost ati n-i nduced
activation of cell signalling, resulting in decreased |uciferase expression
in A204 cells. The inventidi proviled as hatigent fieding pritvia Bfdeegtted dbrci®B3 wa body
wei ght (A) %nd | ean ss (B). in g‘; ce. Figure 8 shows the in _vivo
ef fects of? POBSAGHIhSEI@PR]EsCH R FRdTYSIcnuaRgE: inyse nypgiariroabs HIE)y,  and
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15  diabetes (including type II 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

20  cirrhosis, Addison’s disease, Cushing’s muscle wasting, myositis or scoliosis.

The invention provides an antigen binding protein as described herein for use
in a method of increasing muscle mass, increasing muscle strength, and/or improving
syndrome, acute respiratory distress syndrome, steroid induced muscle function in a

subject.

25 The invention provides the use of an antigen binding protein as described
herein in the manufacture of a medicament for use in the treatment of a subject
afflicted with a disease which reduces any one or a combination of muscle mass,

muscle strength and muscle function.

The invention provides the use of an antigen binding protein as described
30 herein in the manufacture of a medicament for use in the treatment of sarcopenia,
cachexia, muscle-wasting, disuse muscle atrophy, HIV, AIDS, cancer, surgery, burns,

trauma or injury to muscle bone or nerve, obesity, diabetes (including type II diabetes



showi ng tetanic force (A) and tetanic force corrected by nmuscle mass (B).

Fi gure 10A shows the binding of humani sed anti-nyostatin anti body variants
(i n CHXKiweupsvataisant s) and 10B3C to nyostatin by ELI SAPCFERRe0e/08 GBS i S
derived from Fi gure 10A and di spl ays anti bodi es containing the H2 and/or L2

chai ns and hrrea vvstheb din rified
HOLO, H;Laleﬁ Bub 1%%%?%&6%511%0&%%) R0 ERp2 el & '10'33c to
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(HCLO)5 t 0ost¥&oirdid, DstearkiedtiDAfatty acid liver HisOholiveét Hiounss, 1R soh RAiifdsOf
purified H2L N54Q H2L2- C915, H2L2 N54Q C91S humani sed ant i -nyostatl n

anti body Casling's susele pastinonOsii o16B3OSE0 (HCLC) to myostatin by ELI SA
Figure 15 shows the H2L2-N54Q H2L2-C915, H2L2- N54Q C915 hunani sed
anti-myostati nThetintzodyn \pacn\'ridefst ‘eh,e HOLED, aﬂ—lah@geanbiindﬁhgs’[@otehh abidesatbed f
nyostatin nduciczibacti % in luciferase

[ 1 | t
expr £9Si 0 SRR 0 pSicanEnOliE st ok AToR ¢triBchepiing HEHURT coq
ant i - myoshatd, NindlkhdiRe difudeR géeﬂypsﬁrﬁt/érn ifiplov i BehdisBat RRA¢ Bdpitalyant i body

with or without ammoni um bi carbonate which can induce deani dation of t he
ant i bbdly. dsirgisrsgndrpmehsiouoidinda¢adgnesicle fiactiqpiin aggiccthunmani sed anti - nyostatin
anti body variant to rryostati n followng treatnent of the antibody with or

Wi t hout ageRpi t duce deam dation of the anti body.
Figure 18°s ﬂf‘iﬁg ng og @E%E}&Whumni sed anti-nyostatin anti body
variant to nyotatl t nent of ntibod W th. or wthout
anmoni um bi car @ngt tﬁmt“gﬂMlg IS %réfﬁr‘&][gpl VISR lﬁn]?re@ﬁ{ﬁ?

Figure 19Nﬁﬂ&3ﬂ$arm7é1§hﬂ‘(g/[% 10465, 2521;2 MRS JagoBoR $Rdwalhiindi¥asd at i n

Santibody variant to nyostatin fol | ow ng treatnment of t he anti body with or

wi t hout afimsiisedinslesaichvifariac phircel daHphideberdsdeatehugtthopredictadhe ant i body.
Fi 20 d t1- t at ti body t
myost ot £ AR StPEy R ot R 'biﬁy W th of Cw thout - amoni m

bi car bonat e whi.ch du 10F 21 sh
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mature myostatin reduced with DTT. Lane 2: mature myostatin non-reduced without

DTT. Lane 3: Mark 12 protein standard.

Figure 3A shows dose response curves demonstrating myostatin (R&D
20  Systems and in-house myostatin species) induced activation of cell signalling,
resulting in luciferase expression after 6 hours in a dose dependent manner in A204
cells. Figure 3B shows dose response curves demonstrating in-house myostatin
induced activation of cell signalling, resulting in luciferase expression in a dose
dependent manner in A204 cells, on different test occasions as represented by data

25  obtained on different days.

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 ActRIIb by 10B3 and 10B3

chimera.

30 Figure 6 shows the 10B3 and 10B3 chimera inhibition of myostatin-induced

activation of cell signalling, resulting in decreased luciferase expression in A204 cells.



of the eleven affinity purified CDRH3 variants; and H2L2- C91S, HOLO HclLc
(10B3 chinmera) and a negative control nonocl onal anti body which were used
as contr ovoantowdoegies. Figure 22 shows the binding acti PCIEPROVINLESLS
nyostatin binding ELI SA of the 15 five affini ty purified CDRH2 vari ants;

d H2L2- C91S FI COG Y, H2L 2-C91S, 3 ti
22ntro| monoc| B ARRGELHS e et %@fﬁﬁgg% Oéas ra%ﬂt?égta %%ﬁ%sge

Figure 23(gfipv¥pict.he effect of 10B3 and control antibody treatnment on body
wei ght in C 26 tunour beari ng mce fromday 0O to day 25. 20Fi gure 24 shows
the effect of n d [r?ﬂ (A,
epi di dymal fat %%ﬁdﬁ ?BGO‘%) é’é‘?\o énf%és%gi ({fcﬁ(ﬁ%a& %%lg%gﬁghl?%%%%?%{%%ﬁ%‘l ce.
Fi gur e 25(A))qualrichps @)f &tk cxadnsdiOBgitamnd loogisr(@DIgRCH bodicet r eat ment on | ower
limb muscle strength, which was nmeasured by the contraction force upon the

el ectrjcal stimguad H@RoWE tisChabive diREN fOMB3Nen Mudclt ogadtilitfci? €Dy mour
bearing m ce. 25Figure 26 shows the effect of 10B3 and control anti body

t r eat ment SHOVIBSH Ekanap B eR @Y aad detin reporstsiegdrympielqasseB)i bi al i s anteri or
(TA) muscle. DETAILED DESCRI PTION OF THE INVENTION ~ The present
i nvention provFgms h@ﬁam\ivfgén tandidg n@hpm@me@ma%hb’hststpe@mib@alwayam nds to

nmyostatin,. f a ho tur Al b| ndi ng
ororen ny GaR T RBPaRa RELITIRE RFbYb e 87 Fs B el Rl ot ac .
The Santi ﬁﬁﬂl bighed MgA pindt @kpla dy@aynthﬁd@@ RAtaihiee Yhe HOr arRiX@NpR %h@nmﬂ@d onal
ant i body. Myostatin and GDF4 both refer to any one of the full-length
unpr otbssé@BheBGFsor form of nyostatin; nature nyostatin which results
from post-transl ati onal cleavage of the (I-term nal donmain, in |atent and
non-| atent (actigue) 11 choms tEhendisgmimpodicdtiH-alEld.2r efeHLL dwamypised agment s

and vari ants_of 0 | n that re e or ol ogical activities
associ at et ﬂ“%%%‘?té ody variants an&l’ﬂdeél‘xf(gﬁ my%%%%@uﬁbg Stessed precur sor
fiarmof nyostatin e ti and C m nal. domai n whi ch
form the. mt ub e SE o ovitEn. ohOBER: AT B Al A o o6 MRt
pro- pept i gRubldikiCat & déﬁ|s1g%ﬂfi%g Nrebtifd fOUKIRQUR e%%rd@élbﬁ( Rf Rb64 PelisThe
nyostatin precursor may be present as a nonomer honodi mer. 15Mature

myostagin is tf‘f‘guper 9% %h Wﬁé b n%hrfg{( uiscf ffg]ék-g\?‘st@ﬁtnlﬁﬁﬁ‘%‘ Ngﬁ OsztLQe

rryostatl n precu pro Mat ur e
nyost at i nCAhy, HﬁﬁLzﬁ\EQBn(wmaI&l H@hbﬂiﬁMQ ﬁ@tﬁ)Hilmmisecbz{nu-myastwo&ttﬂiodm | at ent

conpl ex. Depend on itions, mature in may establish
equi libri u‘i”ﬁ%‘égb dﬁﬁﬁgmﬁ% t‘bfnyf’ﬁéglé mﬁent fornms. The mature
C-term nal domain sequences of 20 human, chicken, nouse and rat mnmyostatin

are 100% i dent Figre [sgwwsdhe @%é%loéPSE@q W%Nmﬁzl{znc%lrﬁs HedBodi nent, the
antigen b\a % V\@ﬂﬁ@é‘ﬁe f&ghﬁ\idg%\ﬁ%%hﬁ’&dﬂa?%tst Qooest R fo3at ure

nmyost at ins
20  (HCLC) to myostatin by ELISA.

Figure 15 shows the H2L.2-N54Q, H2L2-C91S, H2L2-N54Q-C91S humanised
anti-myostatin antibody variants, HOLO, H2L2 and 10B3C inhibition of myostatin-

induced activation of cell signalling, resulting in luciferase expression in A204 cells.

Figure 16 shows binding of the H2L2 humanised anti-myostatin antibody to
25  myostatin following treatment of the antibody with or without ammonium bicarbonate

which can induce deamidation of the antibody.

Figure 17 shows binding of the H2L2-N54Q humanised anti-myostatin
antibody variant to myostatin following treatment of the antibody with or without

ammonium bicarbonate which can induce deamidation of the antibody.



Myostatin pro-peptide is the pol ypeptide that is cleaved fromthe
N-term nal domain of the nyostatin precursor protein tbliow ng cleavage of
t he si gnavoseruenme. 25 Pro-peptide is al so known as | aremmpa9m6tsiat ed
pepti de (LAP). Myostatin pro-peptide is capable of non-coval ently binding

to the pro-peptide pinding.domain. o t ostatin, An exanple of the
human pr o- pept o SL]’(O g%n(g Eﬁl}ﬁgnlr@ ‘ﬁéﬁiﬂ? 1?eﬁa§E(§1N@talf08 Myost at i n
| at ent  coppluedyivaright ¢& aém?%oumﬁgtrsamfe%mﬁe BRIVEE Vit WithoaP Myostatin
and nyostatin pro pepti de or other Tmyostatin-binding proteins. For exanple,
t wo nmyost anmimenpmobiserbohade whntheemlieduce dnaraslsben aff the wntitodywo nol ecul es of

mat ure nyostatin to forman inactive tetraneric |atent conplex. The
nyost ati n | at eRiguenpdtexvsrvaydingcf uhdélzmrzmﬁ4(pnﬂ§)slsamhranfsbahdﬂltnglypstaﬁ1ei ns in

pl ace of or_in addition to one or both of t rrt n pr.o- pepti des.
Exanpl®s StURIHERIH}SS mpﬁtﬁtllb?%ﬁwragg Urpptgers fd 9? hg ity iuqrwﬁ]ppﬁ

fol l'ist at hiadoRtuh SQa&%ﬁﬁeWHA&@caﬁ@Hm@é%\%&d@ﬂ&l 5 b %ﬁt%ﬁd ation

Fact or - Associ ated Serum Protein 1 (GASP-1). 5The nyostatin antigen binding

onomer i 0. i o 2T Sbukudlhe 2 %f”f?oﬂﬂﬁéah% d R B O

bi ndi ng phgoshtin fﬁk)wbmgldembmn’(ﬁt]‘l’ﬂjmib@ﬂy muhmrlvhﬂlonnnmmenium leingtborateli meri c
forns. The antigen binding prote y or may not bind myostatin when it is
in a conplaiEhs a{llli“%‘ﬁ%gfﬁé‘b‘g?téfél %fr‘fl?l? %%SVI istatin. Alternativel y the antigen
10 binding protein may or may not bind ostatin when it is in conpl ex

with &1 1istatin-reFiued? jgwesti Ralingaghvty artboryostaidn D}pﬁwrérFéﬂMatl on
Fact or - Asgp 1 t en

b1 ndi ng. P oUBeR B AL SUHEPS FPRC SRR nd A2 DARPHBL HE AThHTT

"antigen bhingta)@anpaokgitive castrolaechdetonal antibelle vbidchovanukdaogioestrol 15 ant i body
fragnents and ot her protein constructs, such as domai ns, which are capable
of bi ndi ng"l F?;?ostati n. The term "antibody" is used herein in the
broadest sense to refer to nolecules with an i munogl obul in-1i ke domai n and

i ncl udes nonocFuE 22 shovesribe piading ap@mcmdh%lmy%tmlmbmdmg Hdrarfdeql,

bi speci fi i r domai n, a

domai ?15 anﬁvgg@ﬁnﬂ?;oﬁ 1?%@? I ndlsar{?a% Q@@H?fdz-,@ll%ﬁio ogi’ca ety 691{ ‘ective

f ragnent chEi: (ng]Bs (ﬂh&bﬂ’a) bavd a de@ltmd b@rs;rolliamda]bﬁalrmnnbzocoy which vaaresumsﬁar y of

alternative ;I body" formats see Holliger and Hudson, Nature

Bi ot echno%@fyﬁro @‘ﬁ’?‘?o 981 23, No. 9, 1126-1136). The phrase "single

vari abl e domain" refers to an _antigen binding protein 25 variable domain

(for exanple, WVigure 3Ahowyithe effept 088@%3 mderntipl ntivedy ratarent gebodt  epi t ope

[ ndependent f [ domai n. A "domain anti body"
ﬁbﬁl C§6Qurg;]:)§1r b&%lﬁ%%ﬁ&aﬁ)&% da g% 1 n)g?S ; )

or € consi € vari abl e domai n" which is

b f bi h
ant ?b% y var sl Mg T BT S P
d f t REHR . px@p! he&ed WO
08/”2'9884) B&E?u%sg@;regrak angfa%ggnﬂl(%mg/ﬂﬁgﬂﬁgg @gamel i dt%ﬁoH@ZDregh?g:mmnogl Lgul in

single variabl gjdam iho%ltﬂé)@f@édt desopatd &fn?roﬂ@r(tib%@?t&ﬁtﬁ{éh§&?ﬁivf‘e§ i ncl uding
canel, |l ama, alpaca, dronedary, and guanaco, which” produce heavy chain

ant i bod| ehmlbanuﬂctd dingngibywhth ofas Inuegmred hanhesconSa@tDn\leedmmtheselmycalbe

hunmani sed acco n st andar que vailabhle.in the art, and such
Homaime s @RGaNE: Atklic TR aam tﬁ% e I R ot RGOS BCher el n VH

ncl udes canelid VHH ma ed herein the term"domain" refers to a
:c0| dggS ;r ot ei nl Frgurq et {hogvs\/‘ﬁq %ﬁﬁ cct of (?B?) and conltrol antibody treatment 1nI sham S

operated and tenotomy surgery on mouse tibialis anterior (TA) muscle.



has tertiary structure independent of the rest of the protein. Generally,
domai ns are responsible for discrete functional properties of proteins, and
in many cweasiweEyosbe added, renoved or transferred to oPOEEPPEOEISDS

wi t hout Ioss of function of the remainder of the protein and/or of the
domai n. "sinale varjiable domain” is a fold 10 pol ypepti de domain
conprrsrnB HESGRIGIHQN Of THEINKENT, @@9 vari abl e donmai ns. |t

t herefore includes conplete anti body variabl e domai ns and nodified vari abl e
domai ns, for eXBerpresent;iRvention Proyidesom mesn boypag pepjein peueh prasificeln by

seaencest il LS E SRR, St UK ORI ShE ARG, O

C-t er m napro@sih ensy bingl, tolind asutitibd nawsfachdéd éﬁaﬁ@tmhﬁmamfmymrainabﬂhe domar ns
which retain at |least the binding actjvity and specifjci f the

ful | - 1 engPHI&EB REIdNE ORI DE 4R 2BIRRIYalPT SHEMBS R TBPnasmng %Pﬁxﬂependent ly
of a different variable region or domain. An anti gen binding fragnent
may be provrded‘ﬁymﬁ%dﬁé féﬁb%ﬁg@hﬁﬁtaﬁfC@ﬁeﬁoﬁmﬁﬁﬁéLEEhsﬂﬁﬁ“ﬁ%ﬁdant|body
protein S&% If»ﬂ?m btfamd B tbg(??l l%@h 195@1%'5 9‘2%’ Batq}%%kimn,% G Zf fol d or
domai n is'one een sSu jecte to pro ein eng ined ring in

obtain bradaﬂ@tk@t@atmgamdﬁohheﬁntmamwnﬁeummkye&htbkgaﬂdpuﬁarﬂewaﬁple a
dormain which is a derjvative qof a scaffold selected front CTLA-4 (Evi body);

| i pocal i NIYPHBE RO ACHET (V&Y ABPEsUl 687 SUBAAS! 20 USHET NS PRI B8F 17 A

(A 11 ROy SPA)iof OB 0 CAGLITRIS ML bRdyi, heat shock proteins such as

G oEl 25 and GOES; transferrin (trans -body) ankyrin repeat protein
(DARPI n); pept t ( ec h :
(Ol bt AL e g Som n T e e

t oxi nkuni bzsidygped di&nﬂrrmn@ﬂ dmrmnw@n@tteﬁﬁerhk Rt Ofisin, amd {fll\ﬁﬂ@ﬂeﬁ;tl n
(adnectin); which has been subjected to protein engrneerrng in order to
obt ai n bi HAFHGSEEES] té‘éﬁeuatrrr@rpef'rﬁ%pirr (ﬁd"t‘"df*‘&l d‘TQ’%}ﬁn‘d g0 43

(Cyt ot oxi fﬁoﬂ-ptltx‘{ ap hﬂﬁ)ﬁi\?{sb@‘ﬁﬁq{fl c]%trs%g nﬁiuﬂeg@nae@ ol szfitt‘:"vH%1 Hndrecept or

expressed on mal nl cel trace omain has a variable
donai h-1 i ke Ig SP9 di.ng.:t CE@S n e be
substituted w % 3 lftretne}rQE)S’;‘){géo%s 323 (&e{rl}c%mgg’ %6‘1 md;l i? et{{ P? m%d%airﬁ{”
properti egyoGlluApdciBbesisles a eﬂgqrmeerqedetoteham { déifdier Bﬁturbhm@hﬁgn
specificities are al so known as Evi bodies. For further details see Journal
of | munol'8yi Bal MEEhats Pugoprn2yomadinygs ppap1) myosiatin PSipcAPiiE are a
fam |y of pextracel) ulak 6ot eLs. WNchih NS ROLL SR Lihy
nnleculesz}%ﬁ&{gi%rsjsq%rgfIi @h??ngmﬂfef?no?d% g&d 1jgwg%ﬁ§®9ﬁébé arigd
5 3- SheetC&Eh@ﬁdﬁfyfﬁkﬂudﬁﬁﬁ&ﬁWﬁhﬁqalmunhﬂﬁu@ﬁmhﬁﬂﬁSdaBMBMHMOﬂEMseﬁd of the

canonj cal , struc ure whi ch ¢ be en |neer to . bind to different rget
ant | gihs. DRHET-GAFRE AP HEWEERY T80 80 S hé*‘éférgs(“‘r‘ngér"'ié’m?‘é

derived f oMb Rﬁzaﬂn' 0% ok Qi bt Berandelah 1811868 BI0sh:m: Bi.aRhy §1iﬁQt a 1482:
337-350 (2000), 7250297B1 and US20070224633" "10An affi body is a scaffold
derived fﬁbhﬁﬁmbmenﬂrmﬂeﬁrswapthbqec@uéF@dﬂdE@ whi.ch can be engineered to
bind to an antigen. The domai n consists of a three-helical bundle of
approxi mat el y B8camiingraci@sic kithr arlvpsstiiaviestbeehagehénat @d Myerminal

randontsatron of Furface resi dues. For further detail s see Protein Eng.
Des. Sel . dqpainggaliggyorioipaicane BPrsy MHTEALE SRR REHE SPE! AT tomai n

protesns derived.from t;ttewAatdrq%ttm%%@ mlp@patmmym Iheshal hvesdenmi ns of
approxi mately 35 am no aci ds adopt a efrned di sul phrde bonded structure.

Exversrtywr@mg@neﬁéﬁ@dXByksﬁuﬁﬁmﬁm@nbtmth@rnamdr@huw@rddm&mnmethbrted by

the fam| rther det s _see Nat ure Bi.ot echnqgl.ogy
25012y 1556e0 50 R aRa T i ER TR P I O G AVBATF gt PORAITER Ly
16(6), 909:9L7T: RO( June 2007). A transferrin is a nononeric serum
transport glycoprotern Transferrins can be engineered to bind different

target antigengpbyi.l;RSQLhd &Qnﬁ%x F?@@tdﬂ?p &EGP%MQ% FSUER BSw0NE nk,AOr e

CDRs, in a perm’ssive surface |oop. Exanpl es of engineered transferrin
scaf f ¥ dsuivashdendhesTsans - badyepiiBor of urttdierdetai-bsidsae pdoteBisoltor Chem
274, 24066-

example, two myostatin pro-peptide molecules can associate with two molecules of

mature myostaiin 1o form an mactive tetrameric atent complex. The myvostatio latent



2524073 (1999). Desi gned Ankyrin Repeat Proteins (DARPins) are
derived fromAnkyrin which is a famly of proteins that nediate attachnent
of i ntegrab 20enido@ae proteins to the cytoskel eton. A si mgir&pPaskpsisns r epeat
is a 33 residue notif consisting of two a-helices and a 3-turn. They can be
engineered to bind different target antigens by: 30 randon sing residues in
Che f1rst CalHer a3 Kr V%?ﬁt@é%#% PERET 37 Pg‘_ﬁ%é’#t‘%‘ Gh 618t e
Sequences ., Sueh,as QN A dPiS n%@% tiz&e'ﬁxaﬁ{ﬂﬂ%‘ &) ﬁt‘%&}%%ﬁsﬁ%@iuﬁ%ﬁﬂd@g

i ncreased by increasing the nunber gf nodul es (a nmethod of affinit

mat ur at i opdciciEorintlude herlideimi Sligeen-Jlatvb| gerBi gFLES32nd180+508 (@2003)

PNAS 100 1700- 1705 003 J. . Biol 9, 1015-1028 (2007 d
U8200401g?&ﬁ%ﬁlfla%on%%Ctoff%ﬁﬁf’)rl?é%[lg‘?{u?’s@rlgj[e&Ek(?éﬁgialni ch can be eglgi ne)ergg to

bind to antigen, Adnectins consists of a backbone qf the natural am no acid
sequente of thérh?LO‘Elﬁo%atHbr?élflﬁelbfblPi}ég 18R eBEY nBinAnit 208f ORtin@in a0y

fi bronect pfb¥Reod bt pfdchBbr, FRALRE hARARrR! dRRGIE MM ald Soth3- RARIWCh can
be engi neered to enagl e an Adnectin to specifically recognize a therapeutic
t ar get of mynstetieskhe datigerd bmdiney prdeirainlag bsbmRtunt eiyostimgin DesionSeleric 18,

435- 444 (ZOCQS . US20 8013]%1791 'WDESO 056764 and US6818418B1, Pepti.de

apt aners SEOCTHRTISAOTPS ol N TLSSRiNHBRE REIELUPRS OF BE YRR mygptalin 1 o
constant gmah ok dn Rr@hildk with ir&-pbpiidct dMdRSr aemXialin ( AXtXhtiVeN €t &ARLAI NS a
constrai ned variabl e peptide l'oop inserted at the active site. For further
det ai 16 sbadbgpproteigpnay oBj wRy mPhennd Snyopggn7gliey 2005)n a compleMm withbodi es
are derived.from naturall urring-mcro .2l ns.. of -50 am no acids in
Mength bl LBR B8 R 4R Rl AR P TPl e ey oS edefe 15

i ncl ude KgtatdBlotand (GASPL DXiFor akenKloOht hittgenHigdifg proagin Gikisns nhawe a | oop
whi ch can be engineered to include up to 25 am no acids w thout affecting

t he over afImar|mAYQSfatithe ni croprotein. For further details of engineered
knottin domains, see W2008098796. O her bindi ng donai ns include proteins
whi ch have beemheigenn agntgac &ifdmgl prajend @ngﬁ@ﬂegﬁrem frelgrseta antibedies, ant i gen

bi ndi [ i ncl h y- | 1] h iguiti
(at i 11 ey R e e RO SR oo b AL T B S} 8¢ Gblema ns of
t he Ras- bbngihdiggps atyeswtifAF- 6, scorpion toxins (charybdotoxin), Ctype

| ectin domain (tetranectins) are reviewed in Chapter 7 - Non-Anti body

Scaf f ol ds fromrhapgdhoekigldyPhelaReattdis if\Hel RROMIc8SschdlB TefcB @ hdthchiés St ef an
Dubel) and Protein 25 Science 15:14-27 (2006). Bi nding donai ns of the

present i witbniahomoondglohdindekd wednain oandanyclodest hewchingler reapinbmapt; ot ei n

I A O I

ef f ec2d vevidagredmaiiay eOHRhI SRibpay,t Atlgeh @ANYn® frdgh@its, Ghaiunoloaldanbl e
sequences. Fragnments are at least 5, 6, 8 30or 10 amino acids in |ength.
Al t er nat i 9éegfive Heagnmoatpmsigle ghain A, dmbedicg.sTangaby ¥astc Gor a gpmnEgs 0f50, at

| east 75, | 0 1 I i ; . e
~epeci 1 1 c o Ry, GTock® B Re BEferafy LERL Nowyre Bioree A TS,
rel ati on ol 2ntNg®nl biatilsy protei ns nmeans that the antigen binding protein

binds to nyostatin with no or insignificant binding to other (for exanple,

unrel ated) profgé Phrasd MQideRS Rl (R De fefBiQt toeXf laGgent BRdimChroidiat t he
antigen binding proteins may also 5 be cross-reactive with closely rel ated

nol ecl esvrfable demmpl dor exavrlp, ¥nd VDinf Vel éhittispe¢iBepliyabings an1antigehér ant i gen
bi ndi ng p i.n i i I t atin with at least 2, 5,
10, 50, 1%@?0%8#&16%%&%%???%?%%@Va %lg%‘%so%%an aEllcia'y bind to closely
rel ated nol ecul,es, such -11...he binding.affinity or equjl.iQri um
di ssoci ation Céns(io% n (312%}%04%} P ed[élﬁt in&lé/nge considered e Yame a§% s1ngkie

variable domain” which is capable of binding to an antigen. A single variable domain

may be a human antibody variable domain, but also includes single antibody variable

30  domains from other species such as rodent (for example, as disclosed in WO

00/29004), nurse shark and Camelid Vun dAbs. Camelid Vi are immunoglobulin

single variable domain polypeptides that are derived from species including camel,



10 binding protein-nyostatin interaction nmay be 100 nMor |ess, 10 nM or
less, 2 nMor less or 1 nMor less. Alternatively the KD nay be between 5
and 10 nMvoaniongboseen 1 and 2 nM The KD may be bet weenPpiTv@andeBd® pM or
bet ween 500 pMand 1 nM The binding affi nity of the antigen bi ndi ng

protein ig dete mne%[%?theasomatlonr ons ant %E%} t he

i ssoci at NHr APECH oS Aery( wa? 4480, | e )Pf Hee e s fSty may
be measur ggl,Ryly Qiee&%r&ﬁbéélt ERAin & QIR NG R¥onRiRhd Hﬁ? beaRhhRclabbraMegbat i n
coupl ed onto a”CVvb chi primary am ne couplihg and anti body capture onto
this surf sieedard heclﬁlqﬁwdraeiﬂahi@nmdue dascandtﬂeldmdon@mpﬂeec@sﬁiemlywbbe used to
measure bj.ndin nity, Alternatiyvel t he affinity can be
nmeasured b 'Wd%‘?‘%bt?oglesf ‘é%?gﬁﬁ]feéngﬁ ‘Eﬁqe@g?‘fnﬁ% g7 8NP nmyostatin coupl ed
onto a Cvb 20 needl pri mar m ne,_coupling_.and anti. body capture onto
this surface. TAES EB}@G:%@@K ORI C IO h ot UG Waichsed to
measur e bhé’bdﬂeﬂglrﬂfs{rh&hrteﬁndéﬂ%ﬁ@é{ﬁ fof (RRUERsE 8f {h'éepr%H”@e&éral‘i}hQioH{aﬂﬁ' 419 of the
antigen binding protein of the invention to myostatin, binding affinity my
be used f osporarke hoyr cpwgbsfesctloﬁhlepﬂodemag/obproleul@-aﬁdsn :tnamlry dagsssnay kd 0- 4 s-1
or |ess, x10-5 The, kd 2 1x10-5 s-1 and
Ter0c 4 s- F00cgy Tadedofr Pone S 1q et nbhts Wl Bt T B urt i n a
sl ow di sspGhAidRdf He Pri@inddidl G thY dvhdigl Ar @,I@&vdriag@&dmls@%@ed

i nproved neutralisation of the |igand he term "neutralises" as used
t hr ou&oupolvh@tqdﬁedemams [FeBIprisinat Seauchessnshameleristite i enckidyalvateblevi ty of
nmyost at i N4 red the esenc nt| L ndin in as
descri bed neleruéllS nliffﬁgeg%{rg?f)%rll}cé%d;? t0 ete anf??/lyt %T%'Pe Bomflmg%rlllﬁl nr}8%h egabsence
of the antigdie BomainkgfopreRigple, ir thht fics @fmbfb Mop© ha&debléethaﬂep&aéd bp may be
due to one or nore of blocking myostatin hinding to its receptor,

prevent i neFaHee avlhigh faFg Mh@b@%@ﬁle Pk antphody pragiab ed@ﬁmal%g&’fl atibegy
nyostatin f '\ I

Nout r al 1 oLt EorbRRERh R naGL e (bR oFLORERAN ouf TR ekdetions o o and
t her efor eapmellent foﬂx@dnﬁrmgﬁatts nf fvanabla clomaatsi wgwhtrstaneaetﬁastr theNbihgingst ati n

activity i ncl udes one or t he growth, ul. at or nd nor phogenetic
act i vit] eolHAS R APERI gy AT fo“‘\}leleﬂ%tds‘{"é‘i‘%% %’aé‘}(&%ﬁog’éﬁ WP Ry 5

muscl e Waglﬁtopelﬂé&eb@n&hﬂ%%hlf?e@duwﬁm@rég%}f:&ﬂ @haiurther activities

associ at e active myostatin may include nodul ati on of nuscle fibre

nunber, nuscl efi ggﬂa r i e
prol i feration rgltdgﬁg?é Ir?y%@blf stg%lgnt Iﬁgg Ml?&epﬁl aglOff aﬁraﬂ%%@?}léto?on of
sat el |i t eomebl sSnorpr@DRE emaﬁémmtﬂfodyqireﬂein teffoddsl sychsal & doanewad -

satellite c nthes s ,or catabolismof proteins ipnvol ed in nuscle
gr owt anﬁlnﬁl?df’uli’f@ Gprcaeld fFugemaingy oBe GRledt ermggﬂeete to protefpe

reducti Oneﬁ)gﬁnéeﬁlﬂgtlhtdr@é} t'orbb%ﬂ'tf?&hﬁglto a%ga}{&%émumpﬁs E&Q{u}dﬂi aRll, fo?t al. A
neutralising antigen binding proteih nay neutralise the acti VI ty o

myost at i nexampde 4 daalanﬁﬁ%cle@@/md%vaﬁﬁi%ofBE%caﬁd% sd&96d TOM: TIUA- 80% 82%
84% 86% 88 % ,94% 95%. % 98% % or. 10 orela |ve to
myost at i n b 9%?%311,1%“)& Aplebiveb tptecliis a@iﬁdwﬁnﬁd B’F‘B’P S In
functi onatAﬁﬁﬁaayssﬂ&ymd@ﬁaﬁlwgvﬂﬁwmkﬂbgaw ﬁaatasﬁgawrdﬂ@ﬁ@éacbed @@JBPW) | C50
is the concentration that reduces a biol ogical response by 50%of its

maxi mim and GroRSuttragsiesan i (Ganmegdybe agkyray epratl wpteiredDdddtnlispaptidene or

k to. th k L | d bed, .h
exarpl o, ST Gen BPRAHG bt SRR s RO Binifessed i n
a sandwi ciufflihSAPDY dBhAGRY %IMpuElMe&mfm E%@Tdama@ﬁs 9 Mun@n ipFotddsk r 0

assays such as surface Plasmon resonance. An ELI SA-based recept or
bi ndi ng abddytoruand&bmgeetin @daedtianmiieh harebogegebiatted it enginogring t he

antigen b| nd| n n by e surin ost.atin nding to soluble ActRIIb
receptor | 0%9 l?)ndm\ét?atl @ﬁrr%an & nat ramlgal%dhe antigen binding 25

assay s 202err:@tf?mi%ﬁg{%seeﬁxﬁ%%wg\ﬁwa 8 A5h; Prisenprliehgy

nol ecul esrdobpibr bAfeRel QWahaihRAODIRM 081 8 RaGtSIueh RateNaYs a Varihisle
however, | tsel f sensitive to the precise concentration of bi nd| ng- conpet ent

bi ot i nyI aﬂ@namyld@tlgtﬁom IH@m:éorrq:S@smdmath:éfé)RmOE wibodisgsanfefsubsitdled nMto 5

SM n &ay oPeW?tgr%%t? 0 %{sosrgqlie)r(lﬁﬁo cdnfer 'R fpcrentlblﬁ(l‘}/l ng propeﬂl\és 8ﬁ'L§so4 Inro?ecupes 1 nMto

10



Alternatively, a cell-based receptor binding assay can be used to determ ne
the neutralising activity of the antigen binding protein by neasuring

i nhi bi ti onmoabiwemwpt or bi ndi ng, downstream si gnal | i ng &ou/Epesve/oarsts vat i on.
For exanple, neutralising antigen binding proteins can be identified by

their ability to inhibi ostatin-ind ced | uci f erase act

Rhabdonyo%%ﬁ%t?ﬁ%é %Frvg fiﬁ%&s Ltﬂrdgrgsrpet:t ICHISiA % a@ o kIAuPY A Vlhﬁ%ﬁﬁﬁﬁ@ a
|UC'feraSﬁu&@P&ﬁ%ﬂQ&EJ&Bﬁd%ﬁﬁ&&ﬁboﬁiu%lﬁ@hm%s%@§€lE}%lﬂﬁQﬁ@@ﬁr al so known
5as the nyostatin responsive reporter gene assay (for nore detail see
Exanple 1.2). Oy, d S a nunber
of different aséﬁ?gnknaﬁhﬁhﬁﬁgy%h hﬁ%%h@ﬂ% tgﬁ%hgﬁgégllﬁggﬁykgﬁg or a
conblnatrbﬂhopmﬂmsmbmcmms&ummu$&kad$ﬂnbmgtaumahdmdm@uheTh@mmbeanquor
exanpl e, body weight, nuscle mass (such as | ean nmuscle mass), mnuscle

contradt | ﬁrsil?t(sfi‘éﬂndé%’aﬁrﬁtc@rt Btihm BupBgrcad)looRsr 3t ghe ppangjidhol ttle cangighi mal °

ability t e i N, or |n

any conbr% |on odg%%egée%égg%égnraﬁ??%ﬁg?a tQS~?§£g$%@%éﬁﬁ§%%%zP

antigen bbﬂdwaglﬁﬁdBQMMnnEQDMQXﬂmpkeaﬁmaﬁﬂﬂaﬁkdtﬂﬁﬁﬂq@bdﬂﬂEFﬁDﬁhﬂMﬂng
nmuscl es e deter ned: g strocnem us,_ quadrice tric ext nsor

i gi t or unfifieiigUSe (EIENM (BIgPaYS d\cknt BiStor3 Y TAD 470bo U@ SORERI

appar ent U@zg?ﬁgg4ékylled in the art that the term"derived" is |ntended to

define not only the source in the sense of it being the physical origin for

t he erial i A tical to

the mat eri al bg%iﬁt ﬂ}gbgg&ﬁgﬁdggﬁg%%a% Pgﬂg 8§§e#%%eﬁggbggh%%g Thus
"resi dueswhahndnibe ehpi@ectodos badtto bodytigeneFte dotainavasisaroif kyhieanelikden

purified fronrthe donor antrbod 20By. i solated it is_intended th%t t he

mol ecul e, P¥tkh s 2BPFOZHEF N b ﬁlarrr?g agidst diiprarips haygohet 2eBfrieHe

envi T ONMERkndhiithbf Br bir B B0 PBT rfheP BUUTIE sod Btk B! Bes.ag: fR1 ecul €

may be purr amay rontsu stances wt ich it wou normal 'y éxist in

nat ure. Féﬁsé&hﬁﬁmé)mth@PhﬁﬂSUthb|ndrng protein can be purified to at

| east 95% 96% 97% 98% or 99% or greater with respect to a culture nedia

cont aisi ng 25t heimdt agenuldidotiaingprptediseierived from thAA~ddmair Séaffoﬂ?dlfdnhgdy"

refers to_a ty Fe of engi neered anti body which contains

nat ur al | yTBe datys dgmauisi dbtrproxdgiatsty 3Pi YRMOcadnadand ahé%fwdcqirérla@ﬂeden ved
froma do st ant
regi ons dgg§§g§h?§gﬁggﬁ&g§§§§§%§£gﬁgnggmﬂh%%aﬁhﬁg%gﬁggéwugﬁ3§E 39& refers
to a typebpfthe fignihe ef ¢ddamtink.obgr ﬁmhlengetaﬂe ser Nabrre B)btechr&l@%(dlé}l ved

par 15 of LA RORBCAPGBeTHgE AR QRIPIPR g BHES BRU domEna A, J0oo1 7 1eT ! ved

i mungg! opithé P@). | n addition, framework support residues may be altered

to preserve bindi'ng affinity (see e.g., Queen et al. Proc. Natl Acad Sci

USA, 86: 10029- \I003R 1 885 on SRUSSQME ol por B QLFRABAC MY eris 420 v 1991))

A suitabl e human acceptor ant y may be one selected froma conventi onal

dat abase, cegigeered toebitd KABAHe tatgttainagens Hyasse%mmﬁpapaﬂabagmnceanmcﬁws SS

Pr ot ei n dat abase, 8% honol o to the.nucl eotide and.am.no crd guences of
i

the donor O%nt BIOHYC DR hirkRCTEN 5ot A 0Re ESTBIEH Ob S SN REHOIHTD t he
framewor kd.e@lRnaciafic teTAR086d A T0dYer(RBiRNAT BRHlachénbaal siodmy be
suitable to provide a heavy chain constant region and/or a heavy chain
vari abl e 24G/3eWB?X. region for insertion of the donor CDRs. A suitable 10
acceptor anti body capabl e of donating |ight chain constant or variable

f ramewor k regi Drsignaly Ahﬂtyﬂelléqteed PirasteiarssﬁDﬁR%ins)nmnderivddt fremolindtytie not ed

that the a ptor ant i ght chai.ns are n equired to

ori gi nat e Rt D Prateie by e Btswmerf tﬁrgrfrlnt?mqb HESPIBELO sever al

wa f £0239400
ys O pﬁf% dsﬂgle%&tcté ?gg[@ 'n%%’n ?éf)tehtb@ga!ogf/ res?c% hoMf &HATRh otEE

and EP- A-054951. 15Th onor “ant1 ers to an anti ody whi ch

contri but edidechanani paudc Tl e o caginetredt s Mﬁdi idafidrentr @EHcOABLig@REDYOr NOr e
CDRs, or other functional frggnents or anal ogs thereof to a first

i mundy| oBadpisyg tq&rielrles iphidie daplow-helve ped erfetusn @r?re@rélsrepﬁe, ar inseréign of

|nnunoglobulln codin on and resul ti d antibody with
t he antlggﬂﬁ(ws%gg?t 1%handoﬁ%dgrn?|5|ng th%% lﬂal t%?l%%lg of the

increased by increasing the number of modules (a method of afﬁmty maturatlon). For
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20 donor anti body. The term "acceptor antibody” refers to an anti body
whi ch is heterol ogous to the donor antibody, which contributes all (or any
portion) wb2tm7evino aci d sequences encodi ng its heavypramdiPesodlostsht chai n
framework regions and/or its heavy and/or |ight chain constant regions to

S A R S e e bt

chai n var jgap}, “Méleﬂi&@@n@'oiﬂ 12(5@8 (95@7)%&@82@@@13@@98&? respectively of an
antigen binding protein. "CDRs" are defined as the conplenentarity

determning re C augnge fy bj ein.
These are the ﬁ)}%@lre\i/lg?rl Plgb?eécggglﬁons?&f %318 glog% %Elr}f)l b e%fﬂg “I'i ght
chai ns. Thdnectias eohfisieeofhee dugkbohaiol t%dammﬂemnhb gletd s:etqaeﬂmeCIRﬂle( m‘thCDR

i th bl t f | obu] h CDRs"
Ligh"hireb?fnw?oérvﬁr 1S reper i wduwgnchpiecepipe Ul (ENTY SBerigt hal n
al | R@ﬁﬂ&’ ofaﬂg %19@@&1{% ine@Ed 3 eh tan tAVH?le%?o %[femf gg%. -

Throhghout this speC| ficat on, anmno acid res ues In varia
sequenc eSrangkntcuh thekgprgtid tadget lobﬁd@regeﬁuefnﬁba drradls sePeited EagcbediSalg to t he

Kabat 5 nher | nven unl ess ot herw se specified. Simlarly, the
Lorms + COR ocAT2003): GhR D133 e 3Bt and Ut ¥B1 R Wled 1

t he Exanpl es fol |l ow the Kabat numbering convention. For further
i nformation, sBeptikigbantaraersre cosbiataitabgernpiogt @plesulss thaneanystogi al

| nt er gst, p I ry t i onal

I nsti th egéﬁgpd Eezfﬁo# ?ﬁ"é%% %%gﬁ QR%B{GF!;&(?@ (;[B%@]QHFH aﬁﬁ E@ﬁsﬁﬁ in the
art that vhebd pepidallogy nﬁéritacbatmhmaemvmgtec ®ov énthico dstaflo scaBkpupt @puﬂ

resi dues in variabl e do equences and full length anti body sequences.
There ar eBiilsthes) 3. dPaa? |r7T$ nbering conventions for CDR sequences, for
exanpl e those set out in Chothia et al. (11989) Nat ure 342: 877-883. The
structure and MHeobpdics gralidagvask fiope natralbodscumane meisropraigins stthdd-50 esi dues

S:‘)eb;Sa s%ﬂﬂ d%r{?g?g%{ .h%é%hg 3@3Sﬁg’%§:egrgerent)&%r respgﬂ% ng %&rﬁ%tg?lgutsgdbe

her ei 15 t oinchiderKdlataB1 @mCSﬁ@tUﬁllﬁCe&ldll&loﬁngaﬂme mmibpfdmgs horeve tdopomhich or

exanpl e those set out in nunmheri ng conventions for CDR
sequencescaé\/boﬁ ¢ngHicsreddo éllcél!éel upeta 25@mdem a@lﬁwﬁa@n aﬁﬁsmng(t@ﬁ pyerdifeld obf  Bat h)
and "cont ggt Si e o] e

over | appi ﬁh(gé rné{écll.@r&gg ngxgt rglggt d‘%ﬁ?o@tﬁ%%h gl?hflgﬂl AEKAIQS%

contact nMOUAUL0LEIPObe determ ned to provide the ' 'ni ni mum bi ndi ng unit”

The m ni num bi nding unit may be a sub-portion of a CDR Tabl e 1 bel ow

represent s oneOded biridingddorhisihs hchale prateinb @rhidhghaso heemn tidedmns fagicaffeldho CDR or
bi ndi ng unit. The Kabat nunberi ng schenme is used in Table 1 to nunber 25
the vATi ap@ness railereniniongst aeligens Bipdargcrropsiios frslnds bembtsaystaibin a8éme of

the CDR dﬁuﬂlgﬁ hbﬁﬂﬁm%*‘ﬁlﬁ%&%u%?tg%ylgé 88m&fs o?%uhﬂﬁ“p%tgéjs%l 1n91"6m)rls? ?b‘ZQn used.

domains of the Ras-binding protein AF-6, scorpion toxins (charybdotoxin), C-type

lectin domain (tetranectins) are reviewed in Chapter 7 — Non-Antibody Scaffolds from
Handbook of Therapeutic Antibodies (2007, edited by Stefan Dubel) and Protein
25  Science 15:14-27 (2006). Binding domains of the present invention could be derived
from any of these alternative protein domains and any combination of the CDRs of

the present invention grafted onto the domain.

An antigen binding fragment or an immunologically effective fragment may
comprise partial heavy or light chain variable sequences. Fragments are at least 5, 6, 8
30  or 10 amino acids in length. Alternatively the fragments are at least 15, at least 20, at

least 50, at least 75, or at least 100 amino acids in length.
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WD 2010/ 070094PCT/ EP2009/ 067515 Table 1 Kabat CDR Chot hi a CDR AbM CDR
Contact CDR M ni mum bi nding unit Hl1 31-35/35A/ 35B 26- 32/ 33/ 34 26- 35/ 35A/ 35B
30- 35/ 35Av85aBI0ATe®2 H2 50- 65 52-56 50-58 47-58 PCT/EP2009/067515

The term “specifically binds” as used throughout the present specification in
relation to antigen binding proteins means that the antigen binding protein binds to
myostatin with no or insignificant binding to other (for example, unrelated) proteins.
The term however does not exclude the fact that the antigen binding proteins may also

5 be cross-reactive with closely related molecules (for example, Growth and
Differentiation Factor-11). The antigen binding proteins described herein may bind to
myostatin with at least 2, 5, 10, 50, 100, or 1000 fold greater affinity than they bind to

closely related molecules, such as GDF-11.

The binding affinity or equilibrium dissociation constant (Kp) of the antigen

10 binding 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 1 pM and 500 pM; or between 500 pM and 1 nM.

The binding affinity of the antigen binding protein is determined by the association

rate constant (k,) and the dissociation rate constant (kq) (Kp = ky/k,). The binding

15  affinity may be measured by BIAcore™, for example by antigen capture with
myostatin coupled onto a CMS5 chip by primary amine coupling and antibody capture

onto this surface. The BIAcore™ method described in Example 2.3 may be used to
measure binding affinity. Alternatively, the binding affinity can be measured by
FORTEDbio, for example by antigen capture with myostatin coupled onto a CM5

20  needle by primary amine coupling and antibody capture onto this surface. The
FORTEbio method described in Example 5.1 may be used to measure binding
affinity. However, due to the nature of the binding of the antigen binding protein of

the invention to myostatin, binding affinity may be used for ranking purposes.

The kq may be 1x107 s or less, 1x10* s or less, or 1x107 s or less. The kq
25 may be between 1x107 s and 1x10™ s; or between 1x10™ s and 1x107 ™. A slow
kq may result in a slow dissociation of the antigen binding protein-ligand complex and

improved neutralisation of the ligand.

The term “neutralises” as used throughout the present specification means that

the biological activity of myostatin is reduced in the presence of an antigen binding

30  protein as described herein in comparison to the activity of myostatin in the absence
of the antigen binding protein, in vitro or in vivo. Neutralisation may be due to one or

more of blocking myostatin binding to its receptor, preventing myostatin from

activating its receptor, down regulating myostatin or its receptor, or affecting effector

13



52-56 H3 95-102 95-102 95-102 93-101 95-101 Li 24-34 24-34 24-34 30-36
30-34 L2 50-56 50-56 50-56 46-55 50-55 L3
WO 2010/070094 PCT/EP2009/067515

functionality. Neutralisation may be due to blocking myostatin binding to its receptor

and therefore preventing myostatin from activating its receptor.

Myostatin activity includes one or more of the growth, regulatory and
morphogenetic activities associated with active myostatin, for example modulating
5 muscle mass, muscle strength and muscle function. Further activities associated with
active myostatin may include modulation of muscle fibre number, muscle fibre size,
muscle regeneration, muscle fibrosis, the proliferation rate of myoblasts, myogenic
differentiation; activation of satellite cells, proliferation of satellite cells, self renewal
of satellite cells; synthesis or catabolism of proteins involved in muscle growth and

10 function. The muscle may be skeletal muscle.

The reduction or inhibition in biological activity may be partial or total. A

neutralising antigen binding protein may necutralise 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

15 the absence of the antigen binding protein. In functional assays (such as the
neutralisation assays described below), ICso is the concentration that reduces a

biological response by 50% of its maximum.

Neutralisation may be determined or measured using one or more assays
known to the skilled person or as described herein. For example, antigen binding
20  protein binding to myostatin can be assessed in a sandwich ELISA, by BIAcore ™,

FMAT, FORTEbio™, or similar in vitro assays such as surface Plasmon resonance.

An ELISA-based receptor binding assay can be used to determine the
neutralising activity of the antigen binding protein by measuring myostatin binding to
soluble ActRIIb receptor immobilised on a plate in the presence of the antigen binding

25  protein (for more detail see Example 2.5). The receptor neutralisation assay is a
sensitive method which is available for differentiating molecules with 1C50s lower
than 1nM on the basis of potency. It is, however, itself sensitive to the precise
concentration of binding-competent biotinylated 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

30 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
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89-97 89-97 89-97 89-96 89-96 As used herein, the term"antigen
binding site" refers to a site on an antigen binding protein which is
capabl e ovogpmai7bisgal | y bi nding to an antigen. This mayPo@/ER2&8i06TFIE donai n
(for exanple, an epitope-binding domain), or single-chain Fv (ScFv) donmai ns
or it may, be. paired VH VL dgomai n§ as can be found on a standard anti body.
The term b@ﬁ}%ﬁ%wn%@a@s%@a BN 2P MUY A FREEXITHH G TGHU S IREIZRR | gen

that makegi@RRRGkiNYchN b RATEELH AkirabNF ROind®I@hfosefinliAgu@at | gen bi ndi ng
protein. An epitope nay be |inear, conprising an essentially |linear am no
aci d sequbrderafe grnvithen Rbatatvni ypearconih cets(@t20¢ plrynsicatedepith openstrayt be
conformati ongl or, di.scontinuous.. For exa a copformati onal . epitope
conpr1 Sesciig e i an ARl T bRk Sl RTorercRpt kE

const rai Nhs thd ntiosGERkésPERive RPbENRNE BNRY (BEModNINA] i Bkanfpid dogs that are
separated by other sequences, i.e. not in a continuous sequence in the

antigen’'s pri npyy;,sRaURMSSRion! May} BEIGORMiSEE uBhie b REMBRL 4B ent R4ysdhy and
guat ernary 15structure, the residues of a discontinuous epitope are near

enough t oameawls whivhrdanmnseath ahaggdsyinaamyaetei gea coimbdiatgn mf ohescle. mass, For
nucl eotide and amno acid s ences,. the term"identical" or "sequence
dent i ty" TR cRriat Hd BesIecngon Feh CraPba iRt et Mot &S TER or two
am no aci gk REAWARERSMaBNniideld @Aty \iheRxaRbic®lahit RidYnash ansggonpared
W th gﬁproprlate 20i nsertions or deleglons. The percent identity

bet wetth t alaiaglienbidy fassuspéndnigeifopndiwinhiesh gitbbe usid indematianatr ipesyti ons
shared by the sequences (i,e., %identity = er. of ..identical. ..
posi 1 onar BT aRTAn ROt S wepthE bt ob T FheRlayh Gl Kinding ¢ ne

nunber of p@ags., Fandatpe thegidslcohagashhgagllowihg edusties ehatybddetértinaduced f or
optimal alignnment, 250f the two sequences, The conparison of sequences and
det er ni nagiHRCHMigErRREcCPs JERERs: X BRI R langys éRPES tbiglispaterior
acconplisgﬁg)ﬁﬁkggug mat hemati cal al gorithm as descri bed bel ow. The
percent identity between two nucl eoti de sequences can be determ ned using

the GAP prograp i) N8, T8 & LB HRIE thiiShO R BARPID B
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 from the reference source. Thus “residues found in the donor

antibody” need not necessarily have been purified from the donor antibody.

20 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 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

25  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 antibody.

30 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
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5 matrix and a gap wei ght of 40, 50, 60, 70, or 80 and a |length wei ght of

1, 2, 3, 4, 5, or 6. The percent identity between two nucl eotide or am no

aci d sequeocen/wem4al so be determ ned using the al gorit roraP2a/obsyer s and
W MIller (Conmput. Appl. Biosci., 4:11-17 (1988)) which has been

i ncor porat ed i r ogr sion 2.0 i PAM 1 0 wei ght
resi due t%@éﬂ%\d@)@&%)eh@%dﬁ f?%}n%ﬁ' &zsqmart %&Qﬁ éﬁl@gn% ferah 19 |
addi tion, Fe'@@rv@%frﬁlﬁ{gtafﬁﬁﬁf’kée&%.?eg‘ﬁﬁﬁf‘eﬂd{‘@@mNz?cl @%h@s&e@s'gngﬁ @z@n be
determ ned usin edl eman and Winsch . . Bi ol 48* 444- 453 (1970))

al gorit hmlWﬁ2cE119I885 He@wh rmcniandifedmplruga, 9%@16499@00@ awitabte hheaGCG

sof twar e acka her a Bl gs 62 rix or rix, and
2 g wei BHHEPEY puBSdy g, bOSene" sledSs Jfog s, FRh el fdldbgnt corng. "> %3
4, 5, »r RAHAT® d&%aﬁ@%@%la@o@ﬁmé{ﬂlﬂd@'a@@@vﬁ@s BREIE 1§@bABYbPRohERBY | cal to
a reference polynucleotlde sequence as described herein (see for exanple
SEQ | D NOwo thgngglpotideand anginp acidgegpandesneli thadonasrantibodyayh hmmu@télh@éyt 0 a
certain i e cIe t|

ot er ence MATEH DGl a5 S s Bl REB 503 83 FEPRLRRa4G01 §E

99% i dent mﬁio achlibikigI @y B¢ buitbleatoepreaideativdyy thdin @bndt@astgidl andrer a

nucl eoti de del etion, substitution, including transition_and transver5|on

or insert P‘%?ﬁ(}’ cham viapls fagverkaegionder Hﬁgﬂmwfdb% denegt CPRe 4 sugpbly:

term pal RAShi AREbaly EEbICHCHGRER UM CAhiIGRaANBACE M. 3MAMARTLE Det ween
t hose ternln positi‘ons, |ntersper§e ei ther 1 ndividually anong the
nucIeot|d&gunm1hﬂebeekbcedoﬂzsequhnm&mmmfdnsbmﬁddm1nmﬂhﬂmomm1gumpsngroups
within the reference sequence. The nunber of 25. nucl eot de alterations is

det er mi ne@f H&?dWF?%‘I‘%ﬁ LChRINE gieiot AEHPEH 1B OTgINRIS 91?1& € SHHC AFfEPI9%f er ence

pol ynucl egidida Se%@”ﬁr@o@ﬁnd&%f1bé%e§'e\1%@ilebvﬂys( 98 Eprb@iciX 3P GumkRisk® NO
41-55), by the nunerical percent of the respective percent identity

(di vi ded bytibbd@p, wadorsaxbmpieckP-Ag0239400 pndBBeA-0648Th. sai d total nunber of

nucl eotides in the reference pol ynucl eoti de sequence as described herein

(see tor exanplfee & ‘1dOnHCNtDOET > EHYrs t@an amibodsy wh1¢lxnont;4h>utes Wheem@na nn i s

t he nunber .of nucl eoti de altetaati ons, xn is the ﬁgﬁ%{é er .of nucl eoti des
§ dOFue‘}

in the refeéfeirdel56t ﬁu‘éﬁ got e Seqlient® 85 B¥Sc n Lt“gé%n or

exanpl e SELLEhiNGk aﬂé!lo%s‘?here%f'% ¥ first 1@}1115[910fgﬁfbuﬁ9 rthrGthf: ‘%n&oﬁ{‘ére@orz 0 for
70% 0.75 for 75% for 80% 0.85 for 85% O. for 90% 95 for 95%

0.98 for p®¥de.thY aberbdnm@fsiglobdliD0oding rdg09emnd |rssuﬂtng swmbd filbered he

R N R S M A

Sim |29 ydosorRalivyRept i de sequence may be identical to a poI ypepti de
reference sequence as described herein (see for exanple SEQ ID NO 7-40, 98
or 99) that [sTREHh LROMbAGNI0ER! rerGS 1 fanraaﬁbédaﬁwfiﬁ b Recfldefiflibal n

i nteger nunber of amno acid alterations as conpared to the reference
sequence twclonphattibog Whitldeorttiibytes &l (cessy phlamnwﬂ% asmaca@ s@ueh@ast 50,

60, 70, 75 0, . 9%|d ntlcal altera ng are

sel ect ed ?I?CSﬁintgHgﬁbﬁa 611@8%5%%5 BPISOTR St L 5 S R on,
substit ut ke chiedny etighchsGe ﬂ&eﬁféﬁﬁﬁm&l@nqmmrpaﬁ@asgrn{ﬁunva@ugy@sﬁmy ytion, or
insertion, 15 and wherein said alterations may occur at the am no- or

car boXy - t therficgrptorgasbedyons of the reference pol ypepti de sequence or
anywhere between those term nal positions, interspersed either individually
anong t he am ndhatiras “Via” tahé “Vef ercarscé hsei;u@mc&rcbo thenheamg chain rvarigble

cont i guous gr oup: thin t ref erence seque The nynber of am no acid
alterati oFF@ jggf%‘&ﬁﬂ@aﬁ‘ LRI TPPOREYS H’in%]eadm@?“ Wﬁ{qgﬁr%eﬂlg t he total
nunber 20 of apinag aci ds n the pol ypeptide sequence encoded

pol ypepti de refePBicérsdgiicAds he QRDLTBEI SelsiIniRe £t a@wg SEQ I D

NGO 7-40, ) e t.,of i r.gent
identity f%li% gg&b?}p)légﬂ%‘&a%ﬁﬁge %Eed%t ?g‘(%[al %rg t%l%];}?p%ﬁg%@% %goﬁfé)gl d total

nunbed0 of immlrumnglabulmshaany ahe lighl ¢lpept THercraeé errenbenvyedpamnaoel thscedegtr i bed
her ei n ee .f SE or 82-10 2598 o na a -
Cens O S Enin O BT SR b B, VN o Rn Pl Brmgrciebup, TR, o

total nunber of amno acids in the reference pol ypepti de sequence as
descri bed herein (see for exanple SEQ ID NO 7-40, 98 or 99), and vy is,
0.50 for 50% 0.60 for 60% O0.70 for 70% O0.75 for
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3075% 0.80 for 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% is the synbol for the multiplication
oper at or ,wandiodienei n  any non-integer product of xa an@#Cy/BEpP30mosTsded down
to the nearest integer prior to subtracting it from xa. The %

identity | be determ ned across the full |engt f the sequence, or any
fragnent sn@ﬁgﬁeaﬁ uscgh e {f??'%? ‘it HbRe lgmyywﬁ%lglr pBhstbingenen shn "sThe
terns " pepirdean héacwlamqa%hﬂ dfin @DRs, RPiGiNworkASRs refers to a nol ecul e
conprising two or nmbre am no acid residues. A peptide may be nononeric or
pol yneri c. ' | .. L sed i : haln .00 acid
substitutions gpré)h%%%@rggéd Sggaglgalg%l ’ "%glr?ge%%}gt ?e\r?%aduwiﬁﬁ %gﬁ%bg‘% Soqul@rdg di vi ded
i nt o gr oupgjub@eedndfull Qengtlo antbodyi dquaicad arcprudpetdd asoadidy sauldst Kabiti ons

Wi thin groups that maintain all aqr s,ubstanti&l ly lgﬁlély of the binding

af finity BYMPHEERPTFEHODI HRIRHy OBIeBYise rsPasided-e SRR d8e clorBer §&th ve
substi t ut i @pRry18eechrlle 2w « 12 §tpRphakppiipers.dgraphobi c
met, ala, val, leu, ile Neutral hydrophil'ic cys, ser, thr Acidic asp, glu

Basi ¢ asnExghples hillow thyg Kabar gpmbering 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).

10 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 example those set out in Chothia et al. (1989) Nature 342: 877-883.
The structure and protein folding of the antibody may mean that other residues are

15  considered part of the CDR sequence and would be understood to be so by a skilled
person. Therefore, the term “corresponding CDR” is used herein to refer to a CDR

sequence using any numbering convention, for example those set out in Table 1.

Other numbering conventions for CDR sequences available to a skilled person

include “AbM” (University of Bath) and “contact” (University College London)

20  methods. The minimum overlapping region using at least two of the Kabat, Chothia,
AbM and contact methods can be determined to provide the “minimum binding unit”.

The minimum binding unit may be a sub-portion of a CDR.

Table 1 below represents one definition using each numbering convention for
each CDR or binding unit. The Kabat numbering scheme is used in Table 1 to number
25  the variable domain amino acid sequence. It should be noted that some of the CDR

definitions may vary depending on the individual publication used.
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Resi dues that influence chain orientation gly, pro Aromatic trp, tyr, phe
15The present invention provides an antigen binding protein which binds to
nyost at i rvarediooomri ses CDRH3 of SEQ ID NO 3; or a var pamEPSDRIB7Siher eof
(for exanple any one of SEQ ID NOs: 82-92, or 110). The antigen binding
protein n&gmalso neutralise nyostatin activity. The present invention al so
provi des tigen binding protein which binds to 20 nmyostatin and

conpri ses H2 of SEQ | NO_2; or a variant CDRH2 thereof (for exanple

any one pf SEdKatB! NERR 93] OlmthiaThe [MeMdARbi nﬂif@mmt&@?n TM‘H@F%

neutralise mjostatin acti vEPR The |antigen binding protein phipding t her
conpriselin dddition to the CDRH3 dr CDRH2 sequences descri beditabove, one
or nore CBRs,| 3ar35b3A/GEBSs| 24-82/3BB4 D c31Bs AdbBoN30-3&Beat3sd s CORHL ( SEQ
| D NO. 1) H2CIRi%4 SEQ 1D N3.58), CORiglsd SEQ 1D N@5¢), CDRLPs5§SEQ D NO
5), and I ISR TD NO 85 9 109)[7950 Q2{3 vartangs_ THET eof (T95_1g¥a | e any
one of -\'(ll‘lé Vﬁlgflltb SEG 4 _34*\'3 :?é‘ 1) 3(0_3,6 exanpt 3@_‘; e—anti gen
bl ndl ng SLZ ﬁ}S'Q iﬁg bUIIPI S |\=_l|3 \50 ml LJ I‘I\J I_#ﬁ ESIU %Hl Sg; I D No 1),
or variap t f (for g&%e_a 0 CDR variants Q2 lor

ern

110). Thelantli89e¥ hi ndi ng 3)

158«9%70rmr| se IBRPR (SEQ | D8RO 3) |and
CORH2 (SEQ ID NO 2), or “variants thereof (for exanple any one of CDRH3
variants SEQ I D NGs: 82-92, or 110; or any one of CDRH2 variants SEQ I D
NGs: 93-97). ThAs waad hgem, ltiienté'rmg apnigmlebindirrgyite’brqﬁer‘s se aGDRMdh {nSk@iged NO 1)
and CDRH2 |D NO 2 or. variants thereof
(for 10 eR e Wyﬂe{h@d% Ghime vsa%ﬁm?@bs k5 hinelig: @Els B# 998; or any
one of 5 CORHZIc VAR Br Sebnpld. NRpitdR-HRrding d Thesia lfelcﬁlﬁﬁ'lm protein
may corrprlsh%eCDRLl g E Db 5)1 %%d m% Oman% SlI\% , or I(%dal?lgants
t her eof . Tdmwaiamnvi gmyﬂlemmrn@me\Sxt éimainngs mr’q@rﬁ)@@l @DR&tznanE@ltlhDdNo 5) and
CDRL3 (SEQ ID NO 6 or 109), or variants 15 thereof. The antigen bi ndi ng
protein may cofrpe ite:rfn C@Rbﬁxe(SE@dleeN@n rdiers GDRIa2 poBe@ éMDthdGntigen ahed CDRL3
(SEQ ID NGO . 6 or or var t.s..t her eof The_anti gen_ bhinding
protein nEYKEORH 2ot E@ ipiRgdompmaplithersaiigen BRSPS 638y  109)
or vari anéﬁtc%)'é%@‘?pﬁ e GAQF, @XAMRI ﬁ%s&ﬁﬁll?ﬁm%ﬁn& akil1 aBhRnSERoMRNNCS

he

82-92, or anti'gen binding protein may conprise
10 antlgen Alternatively, an epitope may be conformational or discontinuous. For

example, a conformational epitope comprises amino acid residues which require an
element of structural constraint. A discontinuous epitope comprises amino acid
residues that are separated by other sequences, 1.e. ni¢t int a continuous sequence in the
antigen's primary sequence, In the conlext of the antigen's tertiary and quatormary
15 stracture, the residues of a discontinuous epitope are near cnough to cach other to be

bound by an antigen binding protein.

For nucleotide and amino acid sequences, the term “identical" or “sequence
identity” indicates the degree of identity between two nucleic acid or two amino acid
sequences, and if required when optimally aligned and compared with appropriate

20  1nsertions or deletions.

The percent identity between two sequences is a function of the number of
identical positions shared by the sequences (i.e., % identity = number of identical
positions/total number of positions times 100), taking into account the number of
gaps, and the length of each gap, which need to be introduced for optimal alignment

25  of the two sequences. The comparison of sequences and determination of percent
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20 CDRH3 (SEQ ID NGO 3), CDRH2 (SEQ ID NO 2) and CDRL3 (SEQ ID NO 6 or
109), or variants thereof (for exanple any one of CDRH3 variants SEQ ID
NGs: 82- W0, 20mv070@; or any one of CDRH2 variants SEQ | PCR®P20086%7j. The
antigen binding protein may conprise CORH3 (SEQ ID NO 3), CDRH2 (SEQ ID
NG 2), 2 (SEQ ID NO 5) and %PRLS EQ ID NO 6 or 109), or _ variants

t her eof (f@m XSHPPE 198 SEAYFNG e ayf CCER PP S agpriqrppiigegaleanithagy  or
110; or apyiQprgrQfpfdRH2 variants SEQ I D NOs: 93-97). The antigen binding
protein may conprise CDRHL (SEQ ID NGO 1), CDRH2 (SEQ ID NGO 2), CDRH3 ( SEQ

DNG 3), COR SFQ R e OPRER SEQUIPNgondh 8%, R3S 10 N

6). Alternative vari ant e presen such as any one of CDRH3
vari ants &6 e NBP pBizr82,inahe LG softwarey pategsfusdRHNWEpaminh € MNEQ | D

NGs: 93-97; or CDRH3 varjant, SEQ I D NO 109. For exanmple, th ntigen
bi ndi my pRBHES %Pdr?a%apc%wﬁb‘i a0 ,(ggb%nmle%ﬂ} we 1,(25‘,%03‘4%020 95),

CDRH3 ( SEQ Tk @%?cetﬁ%enti@%t%veét§ﬁ% L INGR 4 a | gid( s%ﬁﬁ%ﬂdcps NG alR9 band CDRL3

(SEQ ID NO 10 e present I nvention also provides an antigen

bi ndi ng pddtmiinedhiiog the alderithm ofylbshMayérm anddV cleinibari(CespuheAppbrBiespondi ng

theroof IS HPR0h SR hopeat GREnmo ey e T hblNarp damyediaff P
activity. yJihe a PN gBNwBigROIcBdu (01 b BaPfBoh oEphak biMe? hd QkaRpéHangiirsed

anti body. ~_The antigen binding protein may further conpriSe one or
nmor e, 1&r 4l IIn grdditiea, dlg memsbh ddangtyChRevesal et etufg gaid hequgagdsagsine bdomai n

sequence of SEO ID NO .7 or 10 SE NQ . 8, apvariant of .

For exampiiecite! SapEghs Bt Bl iRl Baippids SR ST coree

and cor r eslgoefithinn ¢/h(dhRIAL, beoh iN@ipaiks ititbah€ AP phugrantin genGoichedMgarpr ot ei n
may conprise correspondin and correspondin or variants

, CDRH3 g CDRH2,
t her eof . maa%twwﬁltbﬁrnﬁg#@swé@éwﬂm addIE P& Balisy pBd B ARYRSEORHL ,

correspongl . i ; vari ants thereof.
The antiggﬁqgf%%H§E§E%5¥gggd%g§&@gﬁgggggg%gpgggSéﬁ%?ng CDRL1 and

corr e&pondi ng FDRIITGZ_,me% lvar iaglgltﬁ%léoq%r gsgéé%‘?%lg?ﬁné%nﬁi qge”nn%l”?\?;g%gﬁr otein may

n cnc
conprise corresp8nd|ng cor or {<¢Vher eof .

The anti gpslybidelitiie spg@inet As MBCrGOMMEHE (RO foiesRamde SEQCIRING: ¢pssEspondi ng
CDRL2 and 20,corresoonding CDRL3, or variants thereof. The anti gen

bi ndi ng pHét ét rbenhqﬂp e dApIiCal @ oit rBap dndidy UCDRHB CaHdNCB#9ess pyRYEh §f CDRL3,

or varian r . i i pdi i 0, i r&cespondi ng
GRS, or At IR S e AU BRI B A O R ol 88 S0P Eor

The anti gat 13, R0l §5g o9t eR rord@ys tlentidal.s Suchodlteesjpnn dicnglcClORHIRYM 20 cast

o T SRR SALLSERSIEL 0, g end ezl g oL 0
cor r espongisBgiofy DRfdlwh &GO @RPARG 4TS %cu? of fheSPENY t@ﬂni@QﬁB(‘%%ions of

correspondi ng CDRL1, correspondi ng and correspondi ng L3, or
vari ant s thegerofoénce nucleotide sequence or anywhere 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
25  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
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:

30 41-55), or:

N, <xy-Xy0Yy),
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30The correspondi ng CDRs can be defined by reference to Kabat (1987),
Chothia (1989), AbM or contact nethods. One definition of each of the
nmet hods owo 2om/7009ad at Table 1 and can be applied to tireTEPR@@HTSES heavy
chain variable domain SEQ ID NO 7 and the reference light chain variable

domain SEQ ID. NO 8 to determ pe the correspondi ng. ) he present

i nvent i on“aFSH &pom@@smaﬁb%? g@ﬁleaﬁlﬁfﬁdiahar P&Y e}nn}%?m%Recﬁotbli HB@EETOO

nyost at i Ny, ARGideO TR ths eSfcfenbd PEIYRACcBide RueRIPLd AbREbKRRREA ¢&lcdtses 95- 101
of 5 SEQID NO 7, or a variant H3. The antigen binding protein may al so

neutral i sexamymsSEE D NO: 41-55Thed aris DG8rfobiMdi hed fir 0%, . 10efpr Tt hds

conprise one._.p r o,ahlo i ndin i-ts,selected fro LSi ng
Kabat res *31- SEQ" | T ris a ues” 52-56 of
R a% 4T Brecbss fos Rash b0 e oS RL fR g Sealige T BT
SEQ | B NOror 799%i orCROP1HS 110@,Kabak he3HBEIS fo3Ahe Ml QkiopEsetddrNahd 8, L2
conprising Kabat residues 50-55 of SEQ ID NO 8 and L3 conprising Kabat
resi dues 89e@t afy SEQNIECNProdBrt of xaanday isarunbé dowy teithict nearest integeor
exanpl e, the antt'nge? bi.nfdi ng protein may conprise a binding unit H3 and a
bi ndi ng uRTYT REUOEUYEIGENY 82t her eof . The antigen binding protein may
conprise a binding unit and a binding unjt H2, or variants thereof. The
antigen bindi n_él lgﬂrfy_p BIPSIRCRHP SOHPIR YD DdRIGY (U peLyPRRTIdS rsiteﬁf‘dwﬁg uni t
H2, and asélfu@ﬁ‘de”«ﬁ_déﬁﬂr{beg'%'er_ gs\éé‘%@é}%lﬁlplefﬁé%;NO; 7-40, Jé‘tSr 889 pbi ndi ng

@éﬁ_}tfh
protein may conprise a binding unit Li "and a binding unit LZ, or variants
t heretd . TH®oadeintgeh di hdnmg iprwteeip toresy cotmmprintsgeranphbati eigammiot adi@ and a

binding unit L3, or variants thereof. The ant| i pdi.ng.profein may 20
conpr 1 96 548 ComPereRio e iR et tish S e iR ek el3) o
vari ants 16@neafoh as at least 16, 801 7@ETS, WONE5 NG, PIO1O8I Br HBY, RIGARLSSugh bi ndi ng
unit H3 and a binding unit L3, or variants thereof. The antigen binding
prot ei n naleralomsrare eclectest framrige graup adBsistangdinatileast and amip, acghdeletiasi, ndi ng

unit L3; or variants;thereof. The antigen bindi.ng 2 rotein.may.conprise a
b1 i ng una RGOS AT Elen ft e B0 iRm0 SRRLEHE L iRbFRG

L3; or5 vashdwhésreinh@i®dlferations mayldteuaditith@@findl beltdrgopr-Rirdinal pRYicIQPr i se a
bi nding unit Hl, a bindi ng unit H2, a binding unit H3, a binding unit Li, a
bi ndi ng uHictrefezencarpplapprifvisprycars or RBYWkre \DehYesht Woth rBsTl PIPROTHR
variant Ofntéf%ér?eﬂteitﬂbﬂghﬂ\?\%}éﬂg.tanfoﬂg!tlgadﬁﬁigggcﬁlg'it{]ﬂlqufegengg GRG& Jmdi fied by
at | east one amno acid, ereirn sal nodi f1cation can be chemcal or a
parti al abteoamooncotightes goupsowakindhs efarencesegharceeXamphimblyofreminor e t han
10 amino . : : e : o

acid alterations for a given % identity is determined by multiplying the total number

20  of amino acids in the polypeptide sequence encoded by the polypeptide reference

sequence as described herein (see for example SEQ ID NO: 7-40, 98 or 99) by the

numerical percent of the respective percent identity (divided by 100) and then

subtracting that product from said total number of amino acids in the polypeptide

reference sequence as described herein (see for example SEQ ID NO: 7-40 or 82-108,

25 98 o0r99), or:
N, <X, -(X,0y),

wherein n, is the number of amino acid alterations, x, is the total number of amino
acids in the reference polypeptide sequence as described herein (see for example SEQ
ID NO: 7-40, 98 or 99), and y is, 0.50 for 50%, 0.60 for 60%, 0.70 for 70%, 0.75 for
30 75%, 0.80 for 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

20



acids), which nodification permts the variant to retain the biol ogical
characteristics of the unnodified sequence. For exanple, the variant is a

f unct i onavovaroEam94whi ch binds to myostatin. A partial actraratmwosrsed the
CDR anmino acid sequence may be by deletion or substitution of one to
several am no acids, b dditjon or rtion of 5 one to several am no
aci ds, or 9By NN-EHrEsT Rirdughof Kefisby ¥ F%Fld%(iﬁﬁ’fﬂléo BY° REFTHDIECEHANIOTA0 ani no
aci ds). ThgGRhyAHoaNt,. or binding unit variant may contain 1, 2, 3, 4, 5
or 6 am no acid substltutlons additions or deletions, in any conblnatlon
|1 the am no aghdos SAERCGuy TOSIEARAArIARL (A ff RALACURL LooiRpLAT: MRy
contain 1, 2 or am no aC| substitutions, insertions or defetions, in any
conbi nat i ey fragmérhethardofiandcvith diGvitlsmgmenmeertidteorsdehsions.ut i ons i n am no
acid residues nay be conservative substitutions, for exanple, substituting
one hysir ophobi Thamhe ‘gepedd’orpaipeptiier a@drpletdmydemhlemr@ t@|i molca@bd. For
exanpl e | euci ne may be substituted with vali ne, i sol euci ne. The
CDRs Li, EQMpRLng goapfdmaepe pEReP tagidstosidetr Al P%Ptlélﬁmlbfft COMENYCHC fOf nj t e
nunber ofgaggl hai n conformations. The particul ar canonical structure

cl ass of IS defined by both the Iength of the CDRand by the | oop
packi ng, dete 1 hed resi.dyes |.ocat e@ ositio th e CDRs
bnd the framevbrk & rc?ﬁ%g“(‘se rﬁlch?r At atd&?%ar% 'AY TS| 3 f?fé%‘ﬁb"ﬁls

Martin angghhied isobeifd 988 isedalid". Biraino2&3dBaR- 8idRled hiawe gﬁﬁ@@%ﬁ&ﬁoﬁm
automati c nethod to define the "key residue” canonical tenplates. Custer

anal y§i s Fempespideochdét prapettive @én%lhﬁtetmwrel wibasgiogps gt anasmtapoall obRs,  and
canoni cal t i r obi cs,
hydr ogen- gh%angﬁfgggggggnﬁﬂn con é#ﬁg%g @ﬁ%%@hg%dggbo €%¥g1$%g CDRs of
ant i body e@qe@@ﬁesmﬂ@mmhen@safgﬂﬁﬂzbdowanonlcal cl asses by conparing the
sequences to the key residue tenplates and scoring each tenpl ate using
identity gpplsPm larity matrices. 25Exanpl es of CDR canonicals, where the
am no aci d before the Kabat nunber is the original am no acid sequence of
SEQ ID NJS1dJe‘Eh9fn 24 and the am no acl d {efpeRCe at _the end of the Kabat
nunber i HS’HEQ ﬁbﬂyeu toted am o acrd, i é’t %ﬂ(ﬂ,)\@l I%W Y321,
Y32H, Y3 Y3I2N—Y32E—Y32E—¥32 3 F33A; W 3T,
F33L, |:32Neu‘[|¥ %Ndrqpéﬁv MB4W—H35E—H I;C!\}i’s %EH 30 I_IQRR l_m:v u’::‘r CDRH2
canoni cal ACdEOR. NSOE__NSON__NSOY. NS ﬂﬁnr) NSOV NSO NSOK_ N5OA

| 51L, I5 Rasie51T. 1515 1 51N. Y52D, Y5HsD, a/BANG. lyGa®  Y53A. Y53G Y53S,
Y53K, Y5BResida3Nhat Nsthsncd\Bliln ofEidjonNS4dly, 4G, V56Y, V56R, V56E, V6D,
V56G, V5b638roam@A, N58K, N58T, N58S, N38H), thiopl N58G N58F, N58Y; CDRH3
canoni cal s: VI02Y, VI0Z2H, VI021, V1025, V102D, V102G CDRLI canonical s:
D28N, D28S, D28E, D28T, 129V, N30D, N3OL, N30Y, N30V, 5 N30I, N30S, N3OF,
N3COH, N30G N30T, S31IN, S31T, S31K, S31G Y32F, Y32N, Y32A, Y32H, Y32S,
Y32R 1133M L3%te praent invemion gEwides spum@tigse 4nndigg gmptesR aNiichsBigrs tEDRL 2

Goon ool SaanGa i €3 FORTESLSRMRI0RY. Geq el cPMIB, oY P

DO2Y, DO92Wanh)¥d2 hny DB Sf SBORR) NO2@2-902H,1 100 ZAe afigdd, bindide, pr&@dHnaiz93T,
E93S, E93R, E93A,. F94D, F94Y, F94T, F94V, F94L, F94H, F94N, F941, F94W
Fo4P, F94&so pggmlise oyestalimarivityos| | LoeW L9O6F. There may be multiple
vari ant CDR canoni cal positions per CDR, per 15 correspondi ng CDR per

bi ndi ng uni t, pbe presertynntipp glse pedradlas apsantigen bmﬁleglmﬁtenpehlcgé)m tor |i ght
chain [ n dt i.on of
oh o 2 RSaf L B0 AP RESEEYo 808 2t e LA o AR TRK

i nventi onexa@mﬂwaﬂed)ntehﬁt SEQeID:N(Omn%aM)strhucahug@l bfndiﬂgepﬁwﬁllrﬁayralisnt ai ned.

neutralise myostatin activity.

The antigen binding protein may further comprise in addition to the CDRH3

or CDRH2 sequences described above, one or more CDRs, or all CDRs, in any

25  combination, selected from: CDRH1 (SEQ ID NO: 1), CDRH2 (SEQ ID NO: 2),
CDRLI (SEQ ID NO: 4), CDRL2 (SEQ ID NO: 5), and CDRL3 (SEQ ID NO: 6 or

21



O her exanples of CDR variants or variant binding units include (using the
20 Kabat nunbering schene, where the am no acid before the Kabat nunber is
t he ori giwelzoemi7ow®4aci d sequence of SEQ I D NO 14 or 24 pramaPrée/0ersiio aci d
sequence at the end of the Kabat nunber is the substl tuted am no aC| d

H2: Gb5D, 5L, Gb55, GB5T, GB5V;

P100B F, P{Obfr # Yangphgieree! (for ehple 2k opp %@@%ﬂ/ @%ﬁ%}}{&l 025 L3:

Ca1ls. Forgye)xanpl e an antigen binding protein of the invention which binds
to nyostatin may conprise CDRH3 of SEQ ID NO 90. The anti gen bi ndi ng

t f
B;?t ?ICEI glray tﬁf;&ﬂg{ag éﬁl@lggpﬁglﬁzks% %882 &Iﬂ)’ne anf1gén E&ﬁﬁg protein

may al so GDMMCERHI[ESIEIQ Ifo NSEQ),I diBd‘dﬁantfﬁ@@eredﬂ(ﬁormhmg&ranlyldmdlolﬁg:[pRHB ein may

orL1 T seermng Oor BRG Gonseqspeie meeTby® THabd ¢ JBHBNRH ) pr ot &l n
ey al S0 ReHty) A SEDRYOSISH] P aGO! 1ok vaffifs bdO(lo LMD ahf Bhelon

conprising the CDRs, corresponding variant CDRs, binding units or
vari ant bCMﬁbvarmntssSHésIDrN(bm& Yapr dil(kpirayy anpof @BBﬁ%mrlabierdi@@t 0

nyostatin trated EC50, .of within 10 f 5,.fold of
o ot e Re ST G e P aspeneiR ot ot SORTEGL NG Badt) D No ' 7
or 25, |ighrichas ﬁ@d D)Nehd DDRREStSBECY 11h O PBRAiNehriaftsMhegbAifon, as
denonstrated by E fré@be carried out &an ELI SA assay. 10The anti gen

bi ndi HYy pexnenle anﬁwn@ro RHgt vaignts 3EQUIBs NQsu2d, ar 1M av amg ode kabat
p03|t| on Q@Siiz%lmp Iﬁ(ib f3)r9%n asparagine (N) to aspartate (D) or

gl ut am ne e an it ing’protein variant may or nay not have a
btttona ositi.on 91 of t.he c eine (C

Co serine (S). l%%ranﬁ&%% “31 X Rt ot el SR haigmugRas' g (@

residue atDrI (SEO 9 N tsheoﬂ Vz&'ﬂintslﬁfe%%ifnTﬁ@%nﬁ@erﬂ%ﬂﬁﬁr?@'pﬁﬁmﬁ'\%aﬁt

position 54 of the heav ai n. The anti i ndin rotein variable

heavy chaFomprase @BB@%(S‘E@&D@Q 9) apd C@R%@E@quam Qﬁd%aglcm vedsgitdue at

ot [on oo nheh B AR e Eahb el PRE S SERR Oha BkF have an

ar gi ni ne ?S?)Q@Dmyﬂ)laﬁ&d@LB(EE@IB(N@ G@SIIOQMQ)r&hnﬁQﬁhbtd@ﬂ 16; 20 and/or a
tyrosine (Y) or phenylalanine (F) amno acid residue at position 71; and/or

an al ani ne (A) TR¢ aaligdrPBindthg Rot@M M dEmPriseeiiugs IBEQORD INON31QRd For
exanpl e, the antigen bindi ng protein my congp(n se serine (S) at position

28, gl ut aRiDRE-J QEQID pigit €>r01‘09105 vafianth ghayeqf| (&bl caampbovany cingiof: CIHhH% or
01 veire, (Cidlnep B 700 15, 0 aMlet Bl Sl BAF SR, o (O
par tizul aCDRHP (BRAIDNOUST WER L aSEQAD ROCDRah& CDRL3 (SEQ ID NO: 6 or

109), or variants thereof (for example any one of CDRH3 variants SEQ ID NOs: 82-

92, or 110; or any one of CDRH?2 variants SEQ ID NOs: 93-97). The antigen binding

protein may comprise CDRH3 (SEQ ID NO: 3), CDRH2 (SEQ ID NO: 2), CDRL2

(SEQ ID NO: 5) and CDRL3 (SEQ ID NO: 6 or 109), or variants thereof (for example

25 any one of CDRH3 variants SEQ ID NOs: 82-92, or 110; or any one of CDRH2
variants SEQ ID NOs: 93-97).

The antigen binding protein may comprise CDRH1 (SEQ ID NO: 1), CDRH2

(SEQ ID NO: 2), CDRH3 (SEQ ID NO: 3), CDRLI1 (SEQ ID NO: 4), CDRL2 (SEQ

ID NO: 5) and CDRL3 (SEQ ID NO: 6). Alternatively, variant CDRs may be present,

30  such as any one of CDRH3 variants SEQ ID NOs: 82-92, or 110; or any one of
CDRH2 variants SEQ ID NOs: 93-97; or CDRH3 variant SEQ ID NO: 109. For
example, the antigen binding protein may comprise CDRH1 (SEQ ID NO: 1),

22



defined by both the Iength of the COR and by the | oop packing, determ ned
by residues | ocated at key positions in both the CDRs and the framework
regi ons. wousioato@ddition to the CDRs listed in SEQ | D RCI/EP2®9/09815 ant
CDRs listed in SEQ ID NGO 82-97 and SEQ I D NO 109, correspondi ng CDRs,

an'ant § goh DR g gL Lk 5 CDRELS RN IPHO A i Rk SR AN GEDe -

nunber i ngtDRLz\;SEd‘@Nb:gb‘éﬁd‘CD\ﬁm' Sg@@gb:qg?’,ti on 2; L or V at position
4, L, |, Mor at position 20; C at position 22; T, A V, Gor S at

position 24, [t 26, . r ition. 29; . sition
36; Wor Y at Gggé P{élg%{r%tlﬁ\%%lﬁlfé aks/{) lp{ﬁgcrlésLa%aatnﬁﬁgﬁsP@?g{ﬁ ﬂigt?mlz‘?’h]lf?{vbé{,dsgl\ﬁ?or V at
posi tion ffpstétin hnd ¥ompfies tie adrrepp@idingd@DRSI3 &f the vhiatile doshin equéndd; Y or F
andlors  oFSEQ gL Rmra virfant CORIGY BeRgbeth st boalngprotimed 860 post 11 on
3; Mor L,&kraBQs irﬁ}jo%tiﬂ ;acgvﬁ}t/. ﬂ%shﬁtiééﬁ lglgdiwﬁéteﬁloﬁf-a&i%na Rime¥ic ér @ F at
position 36; S, L,” Ror V at” position 46; Y, H F or’K at position 49; Y or
F at posi hunani¥dl anGbady.posi ti on 88; and/or 10F at position 98. Any
one, any conbination, or all of the framework positions described above may
be present in The aatigdngsinding paotom paptfather @bmphiee bmy entioad) .or Blesfetheay be
mul ti pl e variant franewor car}oni al positions per heayy _or light chain
vari abl e FYEIsBAMdIpBEDRsS6PcisH 1{%&*@ vaHahlp domam Sﬁevenaﬁp?flé@fé IR N7 AT pr ot ei n,
and tpgr e?gmmqwzgom%rahp@[)kﬁheﬂg@fy be present in the antigen binding
protein of the invention, provided that the canonical structure of the
framework is | Nt ai : . For. . 1 h eavy chai rj e
framewor k may ”g%%?%@égv tg? ?on(glée i%lﬁé]%,gpkredé?lh pgl,% f t'::joon\{npr%,é V %%{S%B{é@?%i on 20,
C at posi UDRH22pd éoradsppaBng CORZY or Gadiintp diirdd(OThentigen dinddos piotedn 29, W
at position 36, Wat positjon 47, Mat position 48, Mat 20 Fositi on 69, A
at posi ti BRY P8MPRFasorrsRerdingCBEH3vand: cosisspandgie GARHE, gk vassalstheggow2, and R
at positi : : ﬁpgzwp ot |} : i A QTGN
conpri se ?H%tgd ﬂtﬁ%{r{)P }ngn ,}O%elgtlﬁi%%g???%%&g@%pgtﬁ&%gﬁ ]tglf_dgrll 4, C gltldﬁg%si tion
23, Wat 0RH1,and 8&respoading O$IRH Bor 36riars tibrgpfisi tion 46, Y at position 49,
the CoRs, corr dBpotiy CBHoE Dkt AT eDRET B oD AT MG £ C DHedoried
her ei n may,R&pHEESEODRIY, bParfdl BXleo PTh ahHERMDbiAdIATBMEK mdyUonf¥REP! € as a
humani sed or chineric variable donain. The hunmani sed heavy chain
R St p i SE 1 DNDL 8207 and 130, aed SFOLD.30 N0 199 4 o

is i n : i - an \ -
cor r espon A ECERE SnargPisy peRBr s TR sty L2 dccept or
anti bpaly téraspymiike OBRIIBY or Oiiaafs tHEreat er, 80% or greater, 85%or greater,
90% or greater, 95%or greater, 98% or greater, 99% or greater or 100%
identity in thepfr WRT Kindiggi proteih OmhPecdipRe 86eQ&BbAinY aChRpI3E 2d@mai n
sequence in SEQ I'Dﬁﬁl\% 10?l nge hurlrani sgdcl i'ght chai g vailrl%,abl e dorerlyai n may
conpri se térecsGDRENg CHORIB, bnvSEQLY themsia). The entigeartinding GRORSN Injayt eoahririse SEQ | D

NO 82-97 and 11 Q 1 D NO 109; spondi n . hingdi ng units; or
Vari ant s EfBvRgHing CRRTES bl SORHEaT B et R PR LY o
greater, S4%ney thefRal Bile arfihiih Qﬁncﬁﬁg?gicﬁéin e @hpicedrREpordnfe ODRYIEAL er

98% or greater, 99%or greater or 100%identity in thel?ramework regions to

t he hihanceeseprdng vaPRIB! ecaespendine duldREe prd SEOchIN@E ADRLY 96t h SEQ

| D NO 10v%qltsfﬁ<9ebp NO 11 the position of CDRH3 has been denoted by X
The 10 X residues 'R SEQ ID NO 10 and SEQ ID NO 11, are a placehol der for
the 10 | ocati oi of the C%th.and nott. a neasure of the nunber oﬁ },no acid
sequences in eabf @pjgen  dinding, proleine may,compiise, eRitesRdle o P%g}eln bi ndi ng
protei n Webreddpbidiflks thmtabb@esgaﬂhiﬁgrrpcmﬁ%,a_ B@@é’%pﬁdﬂ?&n CHRIAD! e
region selected fromSEQ ID NO 7 or 25. The antigen binding protein may
conpri se eomdsgprdiesaDRLZandserrespoadingf- 3R &carevgriants thereof.

30 The corresponding CDRs can be defined by reference to Kabat (1987),
Chothia (1989), AbM or contact methods. One definition of each of the methods can

be found at Table 1 and can be applied to the reference heavy chain variable domain
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15 from SEQ ID NO 8 or 21. The invention al so provides an antigen

bi ndi ng protein which binds to nyostatin and conpri ses any one of the

f ol | owi ngwbeawyo7edyai n and | i ght chain variabl e regi on cecrinratioossis 10B3
(SEQID NO 7 and SEQ ID NO 8), 10B3C (SEQ ID NO 25 and SEQ ID NO 8), or

é(r)(?? glﬁngg@&aﬁgé\ll(ﬁe arnéll‘ii? EF&SEQal%g%ﬁ%galggarlzaﬁ? d&ﬁ%@ﬁﬁ@gﬁ)&@ glr88| des an

antigen bua@lﬂnﬁgeg{e%ﬁlegbomin% heknds to nyostatin and conprises a heavy
chain variabl e region selected fromany one of SEQID NO 12, 13, 14, 22

and, 23. The At OROIIR oLk L SARRE B el sheh prgable
25 heg?/y ﬁiyai;mtm/azm_lc_lﬁhhﬁpﬂseg|aolblﬁdmgyu1h)teHéo¢dmpmdlg/\Khllaataney1d0és 9ﬁ’|ﬂ¢01 iofht chai n
rvostat R T8 Sl PP el i e

fol | ow ngnﬁ,g nchain and i ght chal n variabl e regi on conbi nati ons: HOLO
(SEQ I D NO™ 12 and SEQ ID NO 15), HOL1 (SEQ ID NGO 12 and SEQ ID NO 16),

HOL2 (SEQ I D SEQ ID
NO 18y H Lo (st @A iR (bl ey e ol g T2
SEQ I D Nolmmsa;aedfmzm@sa@ Do ingKatnd (SEOADND oL BEQ I-]I]DLBI(I SEQi2D NO_ 13
and SEQ I D NO. .18), H2LQ (SE nd SEQ I D NO aga (SEQ 1D
NO 14 anfOmBRidsingKRkst rqspgues O(f% 5/, b Camgrigpely faepid ‘ieﬁ) “HoL3

(SEQ {d Ny o%éE?‘ﬂ)heaV g @2'%@111&1% K@da?re@%%@s é@%@&@é@D%@%@E@ D No

24). The anti bo y chain vari ab e region may have 75% or greater, 80%
or 5 greadzmpr;m%%bfrtrgm@afs@ 9630 REQY 11 NEat8e pr a 9594no bingmesatngtr , 98% or
greater, 99%or greater or 100%identity to any one of SEQID NGO 7, 25,

12, 13, 14, 19Fo2¢kaniple,alic @Biged héndany prioadky maly ghinpeibai bindarg @il H3aedi on may
have 75% or, . greater, 80% or. reater gS% or glmeater 90% or greater, 95% or
greater, 3%ALRE yrisdlleor venas o hegeqla B aniigen inding RERIEIn pay SORAYSORe of SEQ

D NG 8, pihgin §11§mt 5 aljr@ a glilld&% @t H&O-Blflevaﬁﬁﬁtge[ﬂ&égp Tl%eﬁﬁtlge){ lﬁfldﬁlg
variants of 13, 14, 19, 20, 22,

18, 215 or p12>zﬂe1myayb:@n¢e1tsearhmbmg amt Hésa bh}dufgmmt Hé r’fgltdhl whdinp emsté{ﬁ;@mce
The anti bo Tgvly éhal n variable region may be a variant of any one of SEQ
IDNO 7,V %98, 14, 19, 20, 22 or 23 which contains 30, 25, 20, 15,

10, 9, 8, 7, 6Thé|-§nt1§n }5‘1nd1% o hadloRPrid€ iathiR®AS tunttUL] aR® a BiRGAREL 1 ons or
del eti ons. The anti body Ilgﬁt chain variable region nmay be a variant of any

one of SEMil D2N®@ vagiantsBher¢e, Tmer antmn tinding przztelwmwmmtsmarmn@og upis, 20,

15, 10, 9,,8, .,7. .6 a bsti.tut.i ons Jnsertlons or
del eti ons -2 FB¢ %Qé%‘i%““%tr@ At aﬁ‘a&% w@B&E r%l& %%%%S%bé 4111% PIEROPRY r esi due
20 subst tdHpriRns bers uhied 1aRoiediARuIndl B2, 4Rl PHaskit uhid [3hervwarih@dt heavy
or light chain variable regions as vari ant sequences that are at | east 75%

i dent i cal th§Feokhi ch contain up to 30 anino acid substitutions.

The antigen binding protein may comprise a binding unit H3 and a binding

unit L3, or variants thereof. The antigen binding protein may comprise a binding unit

H3, a binding unit H2, and a binding unit L3; or variants thereof. The antigen binding

25  protein may comprise a binding unit H3, a binding unit H2, a binding unit L2, and a
binding unit L3; or variants thereof.

The antigen binding protein may comprise a binding unit H1, a binding unit

H2, a binding unit H3, a binding unit L1, a binding unit L.2, and a binding unit L3; or

variants thereof,

30 A CDR variant or variant binding unit includes an amino acid sequence
modified by at least one amino acid, wherein said modification can be chemical or a

partial alteration of the amino acid sequence (for example by no more than 10 amino
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The substitution may conprise any one of the follow ng: Y96L, (09D, (995,
Gl00A K, P100B F, P100OB I, WOOE F, FIOOG N, FIOOG S, FI OOG Y, V102N, 25
and V1025yoinieentgo9ene of t he anti body heavy chai n vari alpCe/Rre@oonts1s
described above. In addition to any one of the substitutions described, the

anti body he riable region may al so .co any. one of . the
fol | ow nga“é&% Wﬁtcgtl% gcat%mtgélﬂ_e VB 10 pehaity tgflro{"@g@v@a? Charastgridiee of the
ant i body Bﬁﬁl\éYutﬁﬁ@dlﬁed/ %du@ﬁ’éee FBngﬁﬂﬁledﬁl%Waklgﬁdls@%%tlotﬁ@mﬁaﬁ%hlgﬁdy heavy
chain variable region may have the sequence of SEQ ID NO 14 with the

subst i t ut bods K @@Gstin.| A patdiltadlieratioo of hee €Rsamingtdcahsdguer@@@ay, bahy one of

the foll b D, Gb5L, .G555,, GB5T or,. |
oresent oS PP RIRGRLOFRE off B et ALITY ek & Watldieor BRHR ity have
t he segjuepgetofovSEQIrhiRoMNEds 14 By 4 dbritiBatioal thevabN@orsdkasipld B h®RiorddhedG Y; or
FI OOG Y and G555. The anti body heavy chain variable region may be paired

with the I9gmincarads. T CRBI ‘@rua@mr@n@flg R vese erpyecosfaliSER. DANDOr24.  5Any
of the heg ¥nu%1 %& su%gt tﬁ‘t?%n% ?&&L?&S rn&\{et%%s 191[;%%1' nc%%bwflatf?)nams eta%)hg human

constant region. in varia reglo e ¢ombi ned

with a SUhdlabb(ﬁleﬁOeﬂﬁthar@DR@gh@m or binding ﬁﬂl@vhﬂMﬁmﬁayOGbnailﬁQ Dr()@\llaﬂlﬁﬁo an
anti gen bi ndi ng protein which binds to nyostatin, and corrgl{l ses any one of
the fol | offiAhgUREEYYOShARSSTUORE qri ¢Heli®RaiTh 200 COBPHIAHAR, ¢ AMBEIAUSEQ | D

NG 2fy angeqﬁgﬁznl ﬁ;hyglbsa@tmné)fn QIQ%%QC%Qd&é%}L R Hﬁselzvgtl%'gibﬁﬁ%ﬁgo 37) .

The anti gen ding protein may also neutrallse
i nvent i onfalesempleovitdastitiap oaaﬂwgte)phdﬂnmdmmg) md)tﬁm am alterctivbihgdmphaebioyost at i n

and conprises a.heavy chain selected from an ne_.of SEQ ID NGO 28, 29, 15
30, 35, 3em1@8a614§§ Sratagie bycine pay desr BB P V@lla?aréﬁgww conprise a
|l ight chain selected fromany one of SEQ 1D NO 31, 32, 33, 34 or. 40. Any
of the heavy chbf hPRal!.det donhl ngy thwdawystwptumky ihihit oamal méinityhe

ant | gen Db PEGh L TR BB TEALL AR Y A5Gl s ThgABLLIE, Of ndi ng

protein nmay conprise any one ng heav In and ght
chai nlEonbiDiatsi defisicd OO GEQendth NOthe28DRnachdI5Qhk I]bcbliQ)acfkiI)g,, deitiingSEQ | D

NO 28 SEQ | D NG 2 HOL2 . (SEQ | D d IDNO 33 HOL3
(SEQ | Dan r%gd%doaﬁf PG(WO%HénS ﬁ‘t@l?&éﬁ%ﬁan % rapevakgeesND. 31)
HIL1 (SEQ h@cﬂﬂ{%u taﬂﬁlnu%g%sh&e@'@r s@@sa Nkt a(n%E@ldrﬁ%oh@wé’@ J6M91 BER I D NO
33), HIL3 (SEQ | 9 and SEQ NO 34), HZLO (SEQ I'D NO. 30 and SEQ

ID NO 31363: Bm&f()SE@el @emteamnamto@a@cl@em 1@291¢ﬁ116|2t_1@ (8EQrdsdiuNd 30 and

SEQ I D NO_ 33 H2L SEQ I D 30 and SEQ | D, NO. 34 H2L2-C915 (.SEQ I D
NO. 30 anaanggé ]|‘ﬁmrﬂétés4gﬁ‘“%z“ﬂl\l%ﬁ‘:§is§lﬁ§géégwegée GOREPLE 2 PSESTTE NG 98 and
SEQ | £ NOCDAR) and®éanbRicdt efhbatéoRStifenliQ@a nédfts ﬁh@@iﬁ@%ﬂ@@ﬁ@iﬂo@l&‘&%s 99 and
SEQ I D NO 40) 30The anti body heavy chain may have 75% or greater, 80% or

greater, mn-@r@mgeuremb@% and goBseread, cbsmesrangr peoliaes. BgRs @Ry 0at er
99% % | 30,
35, 825 gg b%)&y%r ]eg? 9 Sg é‘i%dotg%gxo]ﬁ?agh? gss%gtfgnéo%aﬁgﬁg%ge %%@eor greater,

80% or gr &ﬁtlﬁl’key%@idﬁé t@ﬁ}ﬂaﬁee rand 30861 egphe@inplate A6iUg Adergite @t 8milfB90 or
greater, 99%or greater, or 100% identity to any one of SEQ ID NO 27, 31,
32, 33, 3Waltrgpsor 40, The percentage identity of the variants of
SEQ ID NO 26, 28, 29, 30, 35, 36, 5 38, 39, 98, 99, 27, 31, 32, 33, 34, 37
or 402y be dExempienefiCRE exenichls, Whergtthe eminotnsidsbeforsribe Kabat number

is the original amino acid sequence of SEQ ID NO: 14 or 24 and the amino acid

sequence at the end of the Kabat number is the substituted amino acid, include:

CDRHI canonicals: Y321, Y32H, Y32F, Y32T, Y32N, Y32C, Y32E, Y32D, F33Y,
F33A, F33W, F33G, F33T, F33L, F33V, M34l, M34V, M34W, H35E, H35N, H35Q,
30 H35S, H35Y, H35T;

CDRH2 canonicals: N50R, N50E, N50W, N50Y, N50G, N50Q, N50V, N50L, N50K,
N50A, IS1L, I5S1V, IS1T, IS1S, ISIN, Y52D, Y52L, Y52N, YS52S, YS53A, Y53G,

25



The anti body heavy chain may be a variant of any one of SEQ ID NO 26, 28,
29, 30, 35, 36, 38, 39, 98 or 99 which contains 30, 25, 20, 15, 10, 9, 8,
7, 6, 5, WO2810/@20098 1 ami no acid substitutions, inserti ®@03/EPR00dBLEUF ONS.

The anti body light chain may be 10 a variant of any one of SEQ ID NO 27,

31, 32, 3 4 ' ont aj : : 7, 6, 5
a3 0 ot sBaki b T L RoRL N R oS a5 s gk Vo o
exanpl e, 1REDCYRONI 086S, GTH, ANRKC AR KBRS I SMIBWOSIR NS UG spURsEYL Ut i ons
descri bed above may al so be present in the variant heavy or |i1ght chains 15
as varian %k jsal .which contain up to
30 ani no gcig sﬁﬁ@???%??g%gﬁaVﬁb}LQ??ngﬁ%%F??EQ?gﬁvH%%Lconprise any one of
tS he }‘%IOIG o@ilmjl:l ORBhicalODDINGDABS, BI@EADK%THBQUBI\BDDFM@B, N30M%(N’B|EVE, FI OOG
., F N. F Y.. V102N V1 ©oin a n nti eavy
chai ne de@épl’@aé\&?& &%HHagg‘i%ﬁ é\%%[%o SééNa%lﬁn@ﬁ?’ ﬁ]@s ti‘tdtyons
descri bedysbievanti ady, lraay 1599l 1398y (35RQ 0MBLISES A, ONM.Of3dH1e
foll owi ng substitufions’ G55D, GB5L, 55, "GB5T or G5V, in any oné of the
anti body R3&VySXirai ns descri bed above. The anti body heavy chain may
have the sequence of SEQID NO 30 with the substitution F 100G Y. In
addi ti on CDRIRecanuhisilst A I QARG ABGEVY, any one of the 25 foll ow ng
substitutions Gb5D, Gb5L, Gb55, GB5T or Gb5V nay al so be present. In
parti cul aCDRIIBecadhicaRAY 8heav R8s hBRIG NBYIMayeON,h@osieasencesofr, @G, D NO 30
with the follow ng substitution: F 100G Y, or F 100G Y and G555. The
ant i bty RBHySERRIS? I HapIbE DAY 1) 1P2N D92Yg M 2MaPR b DYve RRuence of
SEQ 1 D Nohod: ikl 990 aDIEBINBoRE RS RSESr 4RBer EKoeR RBON Srodiprpsaxanp! e
variants w a partral "alteration o e ‘seguence by cthem’ca
nodi fi cat FO4T,areiar F941s erity rE940e | RUILORODN, $QBBL F948, 1 I006POfLI®IYe [IOGRYDT €
am no acid residues, aor those with 75% or greater, 80% or greater, 85% or
greater, §8@55P68@é9?57, 95% or greater, 98%or greater, or 99% or greater
identity to an§ of the sequences descri bed above nay.displﬁg a potency for
bi ndi ng to nyodheri may abe dewiiplet varasd GYRECHDNIGE nestionn P0 €BRd. P wi t hi n

5 fol g of . e . . b 0 . s hi y. chain:
seq | B nor SR PREE EOIGHIR EGAL S Yoty O oRERER IR I: AR R
myost at i nheads ddeighnshidiatad fRy abtidetSndingyprdieinc aid iheckf@gtanhycombitalib®A assay.
The antigen binding proteins of the invention may be Fc disabl ed. One way
to achi evel Eebiteion BRRENbe PaspRt Bedha RBUGHHBIdING PEHEn 3l HicaHiVERIGesi dues

at posi t i g3 RATANE GAEEUABARK NI AGaifikinkhe heavy chain constant

regi on. For exanp e antigen Ing protein my be Fc di sabled and

conprise the s i . i . chaijn:. . H F 1
00G Y Fc disab gﬁ?%@@%ﬁ%@}g&%@‘g@("ﬁ %%%&:gg&ﬁgg%pg‘%‘%{%e P"%@%c%a - F1
00G Y2(rc Hiabatbheaerindl dchemay iviedeythet diginandcid®ofod nigi Rabfpr eidbdr Regie be Fc
enabl ed and not conprise the al anine substitutions at positions 235 and
237. The angingermigp aeidimgaysines ef SERd) WPndt po2hrskihaeminosrdd spescett or

bi ndi ng t taty 1 : i y conprising a heavy chain
vari abl e ?33?8ﬁyg%&%%%g%m%%aégg%ﬁkﬁﬁﬁggga%?ké ?ﬂand a light chain variable

region seﬁg:eagg[)g{]ls%gﬁég %@ST?'G g\{}er ein the antigen binding protein does

not bind a pe ragment’ of “njyyostatin. The peptide fragnent of

(" agrent BB ny 0t 1P nbiy e A Kadnhl b FEURE st Mt BB N i o

aci ds2of rheoan st avd ny seaeenoeio2Ehe peptide fragment of nyostatin may be
| i near. The peptide fragnent of myostatin may be any fragnent of the

myost ati nygegyignce, including the full |ength sequence, wherein the peptide
fragnent is [inear. This may be assessed using the nmethod described in

Exanpl e 2.4 usj RU. BI re a i otd nyl . pepk i des. ured
onto a strept agl&gie%ﬂﬂ doa 3@119%?10@%%[511& Blmgg)ltégt%1 e& e ﬁtv%ﬁ%oglr %hﬂv@l‘lﬁ?% he

anti gen bmyditagn piayt &@nipriseYCIDRAG $OSBEQOSE At0: rotaritheconigei dirfdiig protdhng t o
nyostatin with a reference anti body conprising a heavy chain vari %bl e

regi on sef@¥reghgrcogmyse §ING2 planyame ArEQ 1P YR % : I PARICHRE- fegi on
sequegge PHRIEQND NOSES: I9ARILIS Tilkeafioh AiRE PAEE RALLREMoPER. N0t DI nd
to an artificial 30 peptide sequence consisting of SEQ I'D NO 7

(artifici @DRhost SEQADI Noedn9 pBpt andiged Bind irff38CEET BiRKMBRh&iMoY)pris hey
artificial peptide sequence may consi st of any one of the sequences
described in Table 7. The artificial peptide sequence may be linear. This

may be assessed using the nethod descE%bed in Exanple 2.4 using an



SRU BI ND reader and biotinyl ated peptides captured onto a streptavidin
coat ed bi osensor plate. The reference anti body nay conprise the
f ol | owi ngwbeawy7edyai n and |ight chain conbi nati on: 10B3EctEBWWD:TE 26 and
SEQ ID NO 27). The heavy chain 5 sequence SEQ ID NO 26 conprises the

vari abl e domai n sequence SEQ I D NO._ 25 and the |ight chain ence SEQ I D
NO 27 cofff P5e&° @Wavpaﬁﬁ@f@%ﬁh_(géeu%é@@éﬁﬁw&&é? 1574 _
Conpeti ti gy heypeenstiednibye)y. rhpdinige b Ehd ppteint Ray ' 8iememegisant i body
may be determ ned by conpetition ELI SA” Conpetition for neutralisation of

10 nyost atiyostaty abeitget er m ned by any one or a conbination of: conpetition

for binding to nyostatin, for exanple as determ ned by ELISA, FMAT or

Bl Acore; conpeflht iaangémbindihg préteiancabiprigios tthd iIGCDRS, nebirfegpdmlindh € DR, RI 1 b
jtion for inhibition of cell signalling resulting in

tor; nd X |
|r 5&6? eS? ;s @grg%ﬁiﬁsféwdm us 8p pariapd Sydingundis dseqriveg. maY figeldy BingRRY pr ot ei n

may bind g bﬁﬂ'&ﬁnggga”itﬁ%@s%tw%der%hs%éﬂ'b Qfﬁ‘}ﬁﬂo#@ithﬁpfdﬁﬁﬁor Qhiths g4t OPe i n

close proximty © e epitope to whic e reference anti body bi nds.
The ant i gehthbipatinag dpmothseiatednteyy 1 0193 obi 0183 shigreird (heany thain:SEGDRYyOsT at i n

pepti de fragmen r.argifi %ﬁé eptide sequence. The antigen bindi ng

Dot el n by ZhaRbAHIRQ B Nyolk BeFhSoap T P GO o SrRqTFITEed
peptide SSQEQBOFIn@b@CJrﬁEdQuﬂWIZl@Nas%%EL to 1:10, of antigen binding
protein to peptide, respectively. i nding or |lack of binding between

the apdi gen bi pdi ng; el : i e l=3 : :
arti fiﬂz:i al pep??%gﬁé%gg;é%gg ﬁf&%l%gﬁgeﬁfgﬁﬁggm@gQE{E%%@E@%H%%@%%GE usi ng
reduci ng Kebai postms. SHoof éheahpdvey, climimdirony apadagmk @) i mshangteofD}) ke anti gen

bi ndi n rotei.n e linear. full length ostatin ence 25 may be
Rt or o noRgniRe LR TRE anlaiedit prout b St R o T e Beber: bed
herei n may BQAtnobaddd poSitidn PEPHI €& figlﬁggr%%{ lf%in Ngy&&h@t(bw to KBEnPEPL iFde

fragment of myostatin may consist of - 81 (CCTPTKMSPINMLY). The
pepti de f exagrEatthointigeo Srakingipnetoyn bas ageying (Qgreidee daesition gl die lightt o 14

am no,aci ds .of the nyost at | equencs, e peptjde 30 fragnent of nyostatin
may bgjll i g‘éaél?' f‘méﬁ{éas%érﬁtg}nﬁéNS ?Fa%o(r}?ghofl ofOf@%l%%é{?ic alﬂay be any fragnment of the
nyostatin sequepce, .including the full |ength sequence, wherein_the
cequence i 1| §BS aivish by Isbieds st RS g R SO Ne ¢ TRGEHSHER i n
Exanpl e 27fcdfing g_T?E!mﬁBLéc?d NRidu8 a0 BbsiaGH2 91 Hldidwl tﬁ%e%@linlée(@? b RiHRRL Ur ed
onto a streptavidin coated biosensor plate. ~ Aternatively, the

anti gen b{@uaminoprad etsduedeispositivad | (e rBicnantgyn hotding pebteio vaniabletlightci al

id i Sti f,SEQ | D. 74 Lficial in i 5
et | do 39T SESBRTmBIRARS o phE b ub AL el s LRy

consi 3¢ Ofndbya @/ﬂ%i@f(gt)hﬁ‘ phE&HUARGRS (Mestifid Bad réstiutalbesiffon Themalk khi ci al
pepti de sequence may be |inear. This may be assessed using the nethod
descri bedalapinExAnsir glptamings(Qigaraino SRIg BisMDe raé 29sifiond§0pFet praprde.ddc pept i des

capt ur ed Qtﬂ}é%nablﬁallﬁg %gt\éindmycc%%p?ge tﬁieﬁﬁg r(‘§)05t B&sqﬁ(?n 28, glutamine (Q) at
position 105 of the variable heavy chain; and/or glycine (G) at position 16, tyrosine
(Y) at position 71, and glutamine (Q) at position 100 of the variable light chain.

25 As discussed above, 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. Thus
in addition to the CDRs listed in SEQ ID NO: 1-3, variant CDRs listed in SEQ ID
NO: 82-97 and SEQ ID NO 109, corresponding CDRs, binding units, or variants

30  thereof, the canonical framework residues of an antigen binding protein of the

invention may include (using Kabat numbering):
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10The antigen binding protein may not bind significantly to the nyostatin
peptide fragnment or artificial peptide sequence. The antigen binding
protei n maQ2nmro7hioad to the nmyostatin peptide fragnment eCTEPRIMIGT A
pepti de sequence at a ratio range of 1:1 to 1:10, respectively. Binding or

| ack of binding between the antigen.bindi ot ein.an h 5 ostatin
peptide fragment®of g@ﬂ?i‘f’i gf”é& ﬂelﬁﬁs?t&’é‘ gelgg’é&:ét H‘éﬁ}tl%gdét gr]\]qﬂ Hel 3y ELI SA
or by SDS,EA 2@ida ﬁc%ﬁ}lﬁl'ﬂgﬂ%‘dl,t@ 818 -at Fﬁsgti&i(%m}%t p&‘it‘i&i 7§ 10f, 1 ack of

bi ndi ng of the antigen binding protein to l'inear full length nyostatin
sequence nay abposiieere?%i Wed pbyitivedacWhor Yiat posidemd?:ul Mhgy oBSDStPAGEON For
exanpl e, ] h scribed in le 2.4 usi “SRU BI ND reader and
b of Pyl al b orpibot et Peapone T ot o & it epReslfharTh: Zod Bt mobEahcor

pl at e smaygpey I AYREitiod 196; dak Posiflo9AMdeorR 4K SGI9Eor 1At pok@R3 gy bind a
conformati onal sequence which may prove beneficial in the binding and
neutral i sé#d/eh of native nyostatin in vivo for therapeutic treatment. The

epi tope of myostatin to which the antigen binding proteins described 25
herei n bi nd malighé chaisohfloomat ropeditiar 2diVs €prit onlroatsp@gicnopeM dihk aant i gen
bi ndi ng protei ns described herejn 0 ind.to a linea | t ope on
Ty0st ati RPSTET EaRPIE R N FyBH B Yo Lprd o) JRor: Torhar Pata
reduced opodigspdéineH, TosHK @t SdsitiBopt 3t bi'F atliRitAN1OCRHbONRéd 8@ and/or

di sconti nuous epitope may be identical to, simlar to, or overlap with the
myost 8l i nFragpesiay 9%i ndi ng site. The epitope may be accessible 30 when

myostatin is in its mature formand as part of a diner w th another
myost ati n nol ednlyen¢horyosindendtionTtiealkpf thefeanmeyorkipseitibes dascelssi diose when

nyostatin is.in its mture. formand as.part of a.tetramer with other

Tyost at i Ny RS S Ron aEuraizes bR Rbel e dmaBpvE gt Bt St but ed
across t WoariBh® Fadichwdrip Chder ipd&SonsT PérshdayP@r MlohflLIBAP RhH MO WS SRI fepPE MRY
conpri se sequences fromeach nyostatin nolecul €. The sequences may, in the

cont ext oheaviyeordight ehain taadiricapptigonchbindiag eraieiny ard thgeafere any sembewtioenough to
each her tq form an i tope and be bound by, an ant.i gen bi.ndi pr ot ei n.
% maxgtfe %rr%?ngrm ER% anﬁgein Bmﬁhsng e%rio el ol% ﬂrl’r% )lln\belel%l?lg e%rto}/],rdleg &ﬂ%ytﬁﬁ

Conformati o contl nuo opes nown

met hods f ednoaxanfphenfct bPhEMahRepse amSysieads) . Subsequent anal ysi s of
the nyostatin binding site of 10B3C usi ng Pepscan, Chem cally Linked

| mmunogeni ¢ Pept; dasph) (RCRIaR 9 lcHSin (VekihhiSYrahRWMAOhRG¥omPHIO TSt pbligibn t he
" PRGSAGPCCTPTKMS" ami no aci d sequence of nyostatin may be the 10 binding

site for 2hkathpyiten 4, ¥ratipostyn 20he apepsitam 2retd pobibgy 2dsesit posisipn ai ned

i des. h [ bi ndi i hal f | jf f
enst ‘6 natrE o P Fefed 9Py PORpRALA S e 47T L afonadie M Toat 4

days, 2@t peasdn §9,daySposaton BAM at/pddars, 800N @Atpobi€ias H0.C dayssifich %1, wadi n
humans, or in a nmurine animal nodel. 15The nyostatin EOl ypepti de to which
t he anti gBrEtPOREPRG4pFon iamphy. tlaslighiychp@ variable framework may comprise I at

position 2, Q at position 3, M at position 4, C at position 23, W at position 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.

25 One or more of the CDRs, corresponding CDRs, variant CDRs or binding
units described herein may be present in the context of a human framework, for

example as a humanised or chimeric variable domain.

The humanised heavy chain variable domain may comprise the CDRs listed in
SEQ ID NO: 1-3; variant CDRs listed in SEQ ID NO: 82-97 and 110, and SEQ ID
30  NO 109; corresponding CDRs; binding units; or variants thereof, 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
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a reconbi nant pol ypeptide. Myostatin may be in solution or may be attached
to a solid surface. For exanple, nyostatin may be attached to beads such as
magnet i ¢ wWeadr/o7ddpest ati n may be biotinyl ated. The bi ot POTAPR@OWLTS1S
conjugated to nyostatin nmay be used to immobilize nyostatin on a solid

surface b couplln biotin tre tavidin q e 20solid su The
antigen b%(rﬁ%’l‘ie?@r QFFP‘#EEI a%‘iePtPéd’a“fltﬂBﬁH?I&f‘m SHBEES méf@?é«%e g.
cynonol gusg, ﬂechum'hts@d ttgmm%n@m%%nﬁﬂ% georttgﬁmhe Bﬂﬁ{sélméd%fSE@ ndi ng

protein may be a humani sed or chineric anti The anti gen bindi ng
protein nﬁ&Mbrﬁp@,n@elaat(E:BRshatndm&@QdBN@hmsmmlﬂé apfl SEQ BhiG Hl?type or

T gce R P gte bR PRUREATT P afen gty R o Bcepl nplBRET e 97

const ant ﬁ@ﬂwarknwntgadw@f greater, 80%@&5&@@@5%&9@@% d@stohgrdateref f ect or
portion of the antibody can be used to change the af finity of the

i nt er act i BpolnstyRass. Ve oFeRatearty Vat gredes oL 0%@@1@‘%’@3@ sReWUly tur nover.
ghe hal f {’eg&o%s% helhup%rﬁ %@'@’ G RGEA esf% 'eﬁ‘n §E§§D No %13%'091 be
eneficia 0 pa I'en i'ons as maxi dése amount s° and naxi mal

dosi ng frsEQeIEcNesmand SEQaDath eved p@Sn@nroé@ERHDflasf%Ieﬂﬂamdwdl@yKn Vi vo
| C50 for |on periods of tine. The Fe effectaor function of the antibody

may be re%@g%XteﬁdP%Ssmém HaNp:dp aiﬂﬁ SEQ&D Ng): r%éearﬁwé%catwlﬁerfgr #esol ubl e
targefn  Thicsd PARKAL IR Ynd G5t ek e A hOEGBSSH afFhChdd RERERL R n ThE anti gen
bi ndi ng protein conprising a constant region may have re 5 ADCC and/ or
conpl enentachcidRat i on or effector functionality. The constant domai n may
conprise a naturally disabled constant region of 1g& or 1g&4 isotype or a
nmut ated | gGl cohstianntidanselse . préxideplagsafges Ubihaileprondh fwhiahi Bings ase

descri bed in EP0O307434. One way to achieve Fe disabl epent conprises the
subst i t ut PYAgaEE angd gomprascs @sheatnéghaat viydahle regien sehestedhigorn $EQ HY Ngéx

nuberi ng),. 9§ ﬁh’é%nﬁg&"t)‘m&tﬁ Fbt&ﬁ%%& ?ﬂ}%lsé &9l H{‘chanvana 14@%1%9%!:19&@@' ndi ng

protein nmay conpris oneo nor e atioffs selecte m a nut at ed
const ant domeSEQ IDANDthat2t he anti body has enhanced effector functions/
ADCC and/ or conpl enent activation. Exanples of suitable nodifications are

descri bed in Shhelidserionahlso JproBided .anChiipeh 20i@dh g2 flth HhieR O¥indd-agar et
al . PNAS 15 (2006) 103:4005-4010 and U56737056, W2004063351 and

W0200402900pstatin and crmeprisat iagErensi Aliteg follasriag heaay cBaifpind dght ekt ant
domain w y t t bi ndi ng
protein hg% %ﬁ?&%@%@%}q?@éﬁég}% flgfrat?:&gg?;ﬁj k@é E/ mclgtnpl eﬁ%ntl@%%:tgi vati on.
Exanpl es BEQGUDMND] 25 mﬁ&@@dDd’gOeS),tmlpB@@@%Sa(SE@nﬂ) yen 25iandiSHY [d ot ei n
with altered glycqosylation profile are 20 described in W2003/011878,
W02008) oM@zﬁMﬂl@M@%ﬂdﬁ@ngpOtemmw%@gﬁtwqrﬁwtﬁ tion al so provides a
nucl eic acid nol ecul e which encodes an anti gen bi ndi ng proteln as descri bed

herein. The nuéheilgvetion #ep duavidesdy ewigshi Biadngspiptamcehishciadndgo (i) one

or nore Cpglalg,' g%q}e/ i . h heavy
chai n sequ nce;ﬁgﬁ% I ?Segﬁglegvr}y&nﬁlgp A %g%ﬁ%@tecﬁ%ﬂ f}oﬁﬁ%ﬁ{}}’n&g@é vartabl e
sequence, IDNQ:he, 1311 14, b2agd 123ITl@tﬁnttgétabmdmgqmﬁemanawdﬂiiprﬁSe)a laghd chdin) on the
sanme nucl eic¢ cid nol ecule. Alternatjvel the n acid pol ecul e which
encodes aﬁaréaﬁ’?‘i weiPnselsaicd ér%‘?‘ B e ?’IB OE Sﬂv?ﬁl}é%fctgéq uences
encodhNg (@) yAR&inO¥ariBlcer g@ﬁt'ﬁfn cﬁlﬁ@\‘&{ %?Hih @f”th@ ¢ SRANGARSyIcOF the
full Iengt%)\'f){eavl;l caral ne se quenc@)t one or m)re C% t he f??aht chai n
vari abl e sEmqentie amlrgemhmdfnglproteﬁimmygallso helgtvthschamstatstequence with (a) and
(b) on separate nucleic acid nol ecul es. The nucleic acid nol ecul e
whi ch encodes The ahggatybiabmignprotyn eeypsangeisSEQy | deN! thé]folla'\hmgnmwi c acid
nol ecul e V\ﬁtl ch (ﬂ]lcod S. theaLf ght. chai n. may Scor‘H)rl se SEQID NGO 42 or SEQID

NO 52. ain an ght ain variable Tegion combination LO (SEQ ID™NO: 12 and SEQ
ID NO: 15), HOL1 (SEQ ID NO: 12 and SEQ ID NO: 16), HOL2 (SEQ ID NO: 12

30  and SEQ ID NO: 17), HOL3 (SEQ ID NO: 12 and SEQ ID NO: 18), H1LO (SEQ ID

NO: 13 and SEQ ID NO: 15), HILI (SEQ ID NO: 13 and SEQ ID NO: 16), H1L2

(SEQ ID NO: 13 and SEQ ID NO: 17), HIL3 (SEQ ID NO: 13 and SEQ ID NO: 18),
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The nucleic acid nol ecul e which encodes the heavy chain may conprise any 5
one of SEQ ID NO 43, 44 or 45. The nucleic acid nol ecul e which encodes the
| i ght chawo 20e070@apri se any one of SEQ ID NO 46, 47, 281/E£200065%5 The
nucl ei ¢ acid nol ecul e(s) which encodes the antigen binding protein nmay

conpri se 0 0 e foll ow vy _chai ] hai n inations:
HOLO (SEQﬁE%O@QAI%) }é]{q)d 144, #(&%ﬂﬁ@) ,¥5)H&'3§fk @%lllg% 134nd SEEES 1 D NO
47), HOL2NGSEQ)| BoNosdd 1E0N@nd4 SROSED MONCHE)), HOE3 (5EQD) QoNgy o3 and SEQ
ID NGO 49), H O(SEél NO 44 and SEQ I D NO 746), HILI (SEQ ID NO 44 and
SEQ | D NOSEQ7P NE119), HIEQ TD SNSEQUD Ned 1$5a@] SBOND NBP4). HIL3 (SEQ I D NO. 44
and SEQ ID NO 49), H2LO (SEQ ID NGO 45 and SEQ ID NO 46), H2L1 (SEQ ID
NO 45 and SEQTh®aiibodd Heavyi2hin (vaEadIE Bedich nitly leavd 7SEQot Brehier, &18% ,or H2L3

(SEQ I D NGO 45 15 SEQ 1D NO 49), H2L2-C915 (S | D NO 45 d SEQ ID
NG 55). greater, S Goerare B & by !93350 aregteﬁ%e@%wv%feﬁay 'Pegrencode a
heavy chapnaim b @Ry id%'ﬂﬁ}ﬂfo \R%-lgglé&fb lezf SE?)‘IWN@UI?SQS hut{png: 19r96La2 &9AD, (P95,

GL00A K, P100B F, P100B I, , OOG N FIOOG Y, FIOOGS, V102N, and
V1025. | nTheldntibwly light cbainasiriableakgion mayi havet ©,% an\grome, 86%0t dregreater,

substitutgps descrihed, the 20 nycl eic acigd nol ecul es_ ppy al so encode
neavy chalhe YaTRiFs PG ShsaRe Drs oharebi Sl EUNG: PTR TS GReD,  GosL,
G655, GB5T0®Y, iddaY; to HAe oabel SEQ IBCNO: BPI£qy] ES 18€5ICéidied above may al so
encode a |ight chain with the follow ng substitution: C91S . The nucleic
aci d pl ecul e TRY pBRYRERIFEIUENES vRTanREGE SEQNS NP MbE A 13294, 19,
substitution that encodés FI 00G Y. In addition to thé substitution FI 00G
Y, any ong0,6%2, 2Be8,f1ol 1owi7ndSslibst 24 uhy bndc@bbided @by theaslb len@B6JT the GB5V
may al so be present. In particular, the nucleic acid nolecule my have the
sequence 31"SES ID NO 45 with a substitution that encodes: FIOOG Y, or F
100G Y and Gb55, The nucleic acid | ecul e that encodes the heavy chain may
be paired withlhe ﬁﬂ&@w@ea@i gD HEPIEEET g2 et g@&@éﬁ_ﬁ%ﬁywnegéqg% NO. 55
that encoged.neoki ght3cnailg; 20, 22 or 23 RPESTER 30,496,180 @lgSQ Preovi des an
expressi on vector conprising a nucleic acid nolecule as descri bed herein.

Al so p¥ ovbdéd3.i 3 oa Ir svmobdicnhmibshosiong ehfergarspon ddletgpnanThx pnEssiydnghvect or as
descri bed herein. The. antigen bindin r ot ei e i bed her ei be

br oduced P e st Tupet Vebt oL ARG ELOI ML tpd ociet ol af ¢ he
anti gen bpndiynghieh Qofiahsaso, descrg, bed 1eneign ey £onpy, iser tihgmiloeRi®f
culturing a host cell as described herein and recovering the antigen

bi ndi ng pr@stiutions insetdmb ondeletiansansf or ned, transfected, or transduced host

cell may conprise at | east one expression cassette, whereby said expression
cassette conprFeescxampdd, ytheclcandnidd €HaRxdi ang aahemval dhaiewodf tcheluant i gen

10 bipndin rotei n descrjhed herein and further conprises a | ynucl eoti de
encodbh SHPHGHENE AEEROGE AEHE Tt Fe A BISiEH g 5t GHEIh hERa e BOUCHER ef

Al ternati yghabic fgldasaTRhAAN kel RARSS RERE at IhANSEE tdcBBc or IWAdISEHERR host
cell may conprise at |east one expression cassette, whereby a first

expr essi onp tadbamine acwigybitgegons. pol ynucl eoti de encodi ng a heavy chain of

the antigen binding protein described herein 15 and further conprise a
second casset t #heeutptitugiongnay qoiprisaaheohe detherdclbaiing: HO6L,gBP9IeHa99s, of t he

nay compr PR PR B, B56L 05 NE E, Prasite o otice b SRt St B8R S ng
a heayy chiaj 916n8/iRkn@oht Shhcahabanalealhenanthassle Riglisngsatababvdescr i bed

herein. For exanple such host cells may conprise a first vector encoding
t he |ight Ichdditioarid any20nsedohd subsittotionsndesdiibegl, tthe anghedy dhaiyn chain The

host cell may,be eukaryotic, for. exanple | i an. Ex | es of ch cel

i nes i ncl U OREEF TREGREMRES A0aPr fhy 'bao ISR HEHLAI RS O2L | “The
host cel | G3BY, G855 GEFT @H5 NOMh Gn}68E oLk lantiddls HRaSY ci@l Larkiye REioaY! tur ed
in a culture nmedia, for exanple serum free culture nedia. The antigen

bi ndi ng pfescebefl #reyebe 25 secreted by the host cell into the culture
medi a. The antigen binding protein can be purified to at | east 95% or
great# (e.g. 98¢munibagydwtey phain tvhriatds pegpen may davd thewdetiwenese e $EL Hdnt ai ni ng

t he antigen, hi.ndi,ng protein. har.maceut,i cal cor j 1 conpri sing
t he antiggﬁlgﬁn ﬂﬁﬁﬁﬁP@F§WHﬂh%H“§iaﬁ&$ﬁ@@gg?ﬁﬁﬁwﬁvkﬁﬁwg%fggﬁ%f§aﬁPyer may
be provi degh ofthl ok mBAubSItEOSRI GSIMOGENE GHPIGYIBGEAs 5 ahacAsPesi ti on
together with instructions for use may be provided. For conveni ence, the

kit may conprise the reagents in predeterm ned anmounts wth instructions
for use. 30



Anti body Structures Intact Antibodies The Iight chains of antibodies
fromnost vertebrate species can be assigned to one of two types called
Kappa andwbantwdgodased on the am no aci d sequence of theCHEPc@astEN

regi on. Depending on the am no acid sequence of the constant region of

t heir heavy chai ns, . human anti bodi es can be. assigned tq five different

cl asses, PEFANY Igmartytar Peatipd Msnry shes %&%fegrﬂg@aﬁmaélamm@rﬁéﬂu%sqi vi ded
into subchpggesip! 96 14! &R ihé I6BodRd JBGRULGNIFIRE yansd FofY; YORRE! es
variants exist with nouse and rat having at |east | gGla, |g&b. 10The nore
conser vedGpost Tonantdfody heawyach aab veriabdg ragnoramey dal fagdd Fritntedrght clegn ons
(FR). The variable d ins of i t vy and |ight chains each conprise
four FR cSHHE et@@”ﬂf%ﬁﬁ%&“ﬁﬁ%’%%&é%és%'n each chain are held together
in close proximty by the FR regions and with the fromthe, other chain
contribute to tHE HohhEEREhC N PREARIRTEGERS BIAYdPHEOE ed gritpcusRIF os.

15The conglamt cSRENPREIGH AnYr il 1'1@& ch¥n inMé?dl?’ fidh hfieoPLdiing @it he

anti body to the antigen but "exhibit various effector functions such as

parti ci pat samblacantnbwedyndependent cel | - medi ated cytotoxicity (ADCO),
phagocytosis via binding to Fcy receptor, half-life/clearance rate via
neonat al Fc reteptiaveniioaRilyo sprdvidesmahenmiyen deipdingepitotedy t Whiok i Bintdly tvi a t he
Cl g conmponent of the conpl enent cascade. 20The human | g& constant. regi on
has been PRAYAHRENE COBYYBHT i28Y | NS aﬁ%let ﬁ@%%pgihem shaigy ?ﬂi’a:ﬂéhtcﬁagdlllerrent by

t he Ci@?%&ﬁﬁinﬁ}%&ﬂé%% SSIS’Q TBAVA! 86 aRk EE@d}D flep ,%}tloﬁ%b-é?g% (SEQ

cytotoxicity. e | g&4 constant region has been reported to

ability tDai®i Yated Shigpllenedt 36y Theeantigas irclalg patdimayayanido megtidises

ant i body-dependent cellular cytotoxicity only weakly. Antibodies

essent i al 'Y°M&¥ki ng t hese 25effector functions may be termed 'non-1ytic'
anti bodi es. Hupmn anti bodi es Hunmgn anti bodi es. nay be produced 'bg a nunber
of methods knoWAC tIBYENHGEe2ls? RRYINFS jap fHEcAr bindmgnaiotant VhisHi B8dtdp be made

by the hyg{gb&&ﬁ@aﬁ@%&ﬂﬂéé%%%ﬁm}}”&ﬁﬂl PER Iﬁranmﬂégféﬂmg) ﬂgr@tc.) gé,om,/e' oma

cells |lines see Kozbor . 30 I'mmunol 1337 3001, an eur,
Monocl®naBO0,A, Bboa, 30 68 we OP ofiheTadpen durekn @ pobtodp prayoaipons a 1ight 6Baig Mar cel

Dekker Inc, 1987). Alt tj [ t f. ph librari
or 1 ansgRIPLeniTeE BRtegR ST BR N0t 1 26 fdPrvAl ABSIed RobROR e tor i oo
(see W nt gy (b WehbiANanMitReNy of IRURAL cHedns. 433-afthgin Bh&RB prdiBPFhay alsb Munol .

Met hods 2317 11-23). Severadl strains of transgenic mice are now avail able
wher ei n t heitralispoyestd@in. mmunogl obul i n | oci has been replaced with human

i mrunogl obul i n gene segnents (see Tom zuka (2000) PNAS 97:. 722-727,

Fishw | d (1996 Th&ahtigen Bindingcpm@in nib4: coddbis85hy dvienalethe (fbBOWIngNatauy e

ConeLFS: o4 abL el Sl DB R SIS OSSP o SIS NEEE ° ©
interest ¢@an]RSESLIENEDS and SEQ ID NO: 32), HOL2 (SEQ ID NO: 28 and SEQ ID
NO: 33), HOL3 (SEQ ID NO: 28 and SEQ ID NO: 34), H1LO (SEQ ID NO: 29 and
SEQ ID NO: 31), HIL1 (SEQ ID NO: 29 and SEQ ID NO: 32), HIL2 (SEQ ID NO:
29 and SEQ ID NO: 33), HIL3 (SEQ ID NO: 29 and SEQ ID NO: 34), H2L0 (SEQ
25 ID NO: 30 and SEQ ID NO: 31), H2L1 (SEQ ID NO: 30 and SEQ ID NO: 32),
H2L2 (SEQ ID NO: 30 and SEQ ID NO: 33), H2L3 (SEQ ID NO: 30 and SEQ ID
NO: 34), H2L.2-C91S (SEQ ID NO: 30 and SEQ ID NO: 40), H2L.2-C91S_F100G_Y
Fc disabled (SEQ ID NO: 98 and SEQ ID NO: 40), or H2L.2-C91S_G55S-F100G_Y
Fc disabled (SEQ ID NO: 99 and SEQ ID NO: 40).

30 The antibody heavy chain may have 75% or greater, 80% or greater, 85% or
greater, 90% or greater, 95% or greater, 98% or greater, 99% or greater or 100%
identity to any one of SEQ ID NO: 26, 28, 29, 30, 35, 36, 38, 39, 98 or 99. The
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10Phage di splay technol ogy can be used to produce human anti gen bi nding
proteins (and fragnents thereof), see McCafferty (1990) Nature 348: 552-553
and Gif fwohsioat7o@k. (1994) EMBO 13: 3245- 3260. Tire TIEPROMIiOGTISRS Of
affinity maturation (Marks Bio/technol (1992) 10: 779-783) may be used to

i nprove binding. affinit erejn the affini of th rimary h n 15

ant i body f@gqogrwl@[ﬂe & I%%gﬁ%&%@/am %r_eﬁtgmfﬂﬁ% %rggf?%‘éngé%rfa gﬁeaéﬁa?@@an abl e
regi ons Wythicpagsef 8l bkaRe 8L bPGrouat. 9k 9r 8Rdics Sdre@ob N RicRiytiBenhasts of

i nproved binding affrnities. Variants of this technique suCh as™ "epitope

i npri nti ngf SERdDAYX 21,90, 33:3B3| IhI3¢,ord8e for exanpl e WO 93/06213; Wat er house

(1993) Nucl. Acids Res. 21: 2265-2266. 20 Chineric and Humani sed Anti bodi es
Chi meri c anti b@te psrcentegd ypntitaldf yhepvathuted SE) hg N@czei2iin2mt30DBE 3t hods.

DNA encodi th ntibodies (e.qg,_ cC is isolated and sequenced using
conve io%§|g39p9§c9§dé7e§hé§z%g%,%éy%@i%gﬂaﬁ%géﬁﬁﬁep@s AEESH it ﬁ‘fgt%leare
capabl e of.Jaibndi ng specifically to genes encoding the H and L chains of the
ant i body. bridoma 25 cells serve as a typical source of such DNA. Once

i sol ated, the i ' [ i )

transfected in?@éﬁg§¥8&%%%glg@%ﬁmggBésaéggﬁfﬁgﬁg%égPrgﬁégléﬁgnggﬂ%r

nyel oma c29,|X), Bhai6, 38, 3m98atr 9orwhiste caitadude 1na0ngliobwld, 7, py fitdeBn2t o
obtain synthesis of the antibody.. The .may_be npdified hy. substituting
the codi nf§’ 5&BHRRE %@ftlw&ﬁﬁfn VSt o HaHHS. T g‘? ant d&é‘ﬂﬁ’e@’ﬁ&h@?}ﬁ ©

non- NYGTRN, (&rih: o¥dn et BEKED ANGG: 20BRLENL3 S1 HNG: 4 &R UonEXAR ©
Morrison (1984) PNAS 81:. 6851. A"l'arge decrease I n | nmunogeni ¢ity can
be achi evafl 2§ Lfv,aft i% g, ohley % e XCORer df aminvoncith sorbstitfteong, insertions Jor
antibodiea %gdonor" anti bodi es) onto human franmework ("acceptor franmework")
and const $At"%%gi ons to generate humani sed antibodies (see Jones et al.
(1986) Nature 321: 522-525; and Verhgeyen et al. (1988) Science 239:
1534-1536) . HoWeV e aMeiR Jicar@neyceCdes ntlyl mapotesuliEmayorher skl et e

[ et ent i ons siihh OGACADACUIGC REBPALY bESART il tneh\arbiGRIGNbE Hefiouagls t hat
sone 5 franework residues (sonetines referred to as "bac nu%atlons") of

t he dbhor aamiridnossquared tha dveaplees &i5Vedientical lve whuchacnnsed upab SOuAnano f
significant a tLﬁgn-binding affinity is to be recovered (see Queen et al.
(1989) PNAGIERSUIHIOR®9 10, 033: Co et al. (1991) Nature 351: 501-502). In

this case, human vari.abl e regi ons show ng %he g{eaiest sequence honol ogy to
the non-human dBRSIOSHRLIOBERAY QBPTERGREANY PORF 4LV agt ¥BRls P& to
provi de_t BofArRNP{d@TEPI it TRl 10DRSE S| @RS Is0m1 GG NMIRIOCRS, apfike made

ei ther from humah consensus or i ndivirdual human antibodi es.~ Were

necessar yank®y02%&sindng ont rod the eibddnbeavgnthabodlesasedbbosudstadtdumedoi nt o t he

human_acceptor framework to preserve CDR conformations. Conputer nodelling
of t i) antbhBey Oy ubUMio T GRSt e RO BER S <SP A 21y HEBF ¢ ant
resi dues, 1 5eendEY #Rr93(148REJubstitutionsAA8 D AISY €065 SNERENIoR 954N iHRUPE
achieved by a Erocess of "veneering". A statistical analysis of unique

t

human andomuef the antrtheds digiobehiaing descaibgd abelvel i ght chai n vari abl e regi ons
reveal ed that the precise patterns of exposed residues are different in
human and nur i ke amitiddgdicesy; clandmap sitvé thdisequtnad oS IEQADENPOSD withnhe have 20

a strong pref.erence, f smal ). .nunber of differ i dues (see, Padl an et
al . (1991 UGGILLIOR i GH Y” 8. 5 @Qws;th%ﬁwb%&@nsﬁﬂéoéi% any( f@é@? he wol

Bi ol . 25235fo1ﬁ>§%ﬁ§2@asmuﬁhﬁ£ 58D GsKLI &5P9SS5HT 8r I3 5Vedle Rlsh 'R (r8dgHnageni city
of a non-human Fv by repl aci ng exposed residues in its franework regions

t hat di f f partifylamthchagdods badyychaoundy ihavé theeseqaanct lod SEESID BéXaldseithr ot ei n

antigenicjty .be correl at i th surf 5 sihilit repl acenment
of the sutiElB¥ i iR Bt o &IPSy R BERST RS noltan B 2o e
regi on "i i hiak®e phied Wath M REht cHATH BE tHRYEGRMcé SESEQIIDANDYBUK et al . (1994)
i n Handbook of peri mental Pharmacol ogy Vol. 113: The pharmacol ogy of

Monocl onal  Ant \RRELL$indRY bRAGHS ¥6Tde8@ibed 0ol dHor J@h@kPQ&%ﬁﬂy&ﬁmoﬁ
humani sation is referred 10 as "veneering" because only the surface of the

ant i b3y patial alerawn afltbe 3eusappby cthangicalenpdifiestionearalior insediat, delsédn Fur t her
alternative roaches include t.hat .get .out in WO04/006955 and the

ot ocedur e o PRLHARGEF TR RaPUB: O3 R SRS UL, O Sh G Ao

exXpr essi 0Br gyt 85 YAbIeRAt0H Y0SSoragtbath0 95 €Sort diaddterd DEYCdrQg&utérOor Y9sRwA
germine in sequence (Al fenito-M Advancing Protein Therapeutics January

2007, San Diego, California). Bispecific antigen binding proteins
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A bispecific antigen binding protein is an antigen binding protein having 5
bi ndi ng specificities for at least two different epitopes. Mthods of
maki ng swwb 2ariG7g@a bi ndi ng proteins are known in the aPCI/EPe@diotisemal |y,

t he reconbi nant production of bispecific antigen binding proteins is based
on the co-expre si.on of t i mmunogl obulin H chain-L chain pairs, where the
two H chaPi?alchadratith o e theishtR Ss%‘éeqﬂfqdc% Vesmag 4 Belerey ©F al
(1983) Nabitie30%nyadfinSaUen R BRLPBE225010r RNHin TANESK SichBt 5 #1d J1991)
EMBO 10: 3655-3655? Because of the random assortment of H and L chains, a
pot ent i al theipotence demongmtell by édBhor 4083 bbidyers (heacy ohas: JE@ IPprvQuéed of

whi ch onl n as t I re indin cificit An alternati approach
vol ves Furdiing it SR ARG o hafie i PR Geieiau s g pt By T el £ oo
to heayy gl3dmephsStantd 6@y KIASAdssdyng at | east part of the hinge
region, CH2 and 15 CH3 regions. The CHI region containing the site
necessary for irhghtidhalifuikd a8 OBYe R RASSRAY bk FcafisabRASONONGY QS the
fusi ons. DNA encoding these fusions, and if desired the L chain are

i nserted adtio/eskpdrsablemenipcasmisen thesittotisitiand o rkaningemsidotsr ensfsésmed i nto a

sui tabl e t iLsm_ It | ossibl e though. to insert. the codin
soquances 1o S TS Rdek wibeRRaat AL hiag s epREcEEish CUPIFPY 0 one
appr oach, tHeh@itigéh BindReGrbten M bOPEYishslc€ anPasEstiRith@sddushiRi o SMG fpa first
bi nding specifrcity in one armand a H-L chain pair, providing a second

bi ndi Hy < pESI 98 Bunyanised tlisevioehain: Hent1 e Yabeatisabbsboor AEOIRMOSAP esh et
al . (1986), Met ha i.n. Enzyn 1 i gen, Bindj Fragment s
FragnentszL@%n#ﬁgs¥%§yGgﬁégg%§g¥%%fénFﬁ§@kﬁﬁﬁ% aS?WFj@‘%Qgggpﬁgéfge

conpl enenintdken byndifiepotas siagde fradrabRy aald nbocdBstisatiRe alahinb agdystitidpandent
cellular cytotoxicity. Traditionally such fragnments are produced by the

pr ot eol yt MPWitgas L3 dAbE3 T nt act anti bodi es by e.g. papain digestion (see
for exanple, WO 94/29348) but may be produced directly fromreconbinantly
t ransf or med ho$he aetiges birkbrg pieteip mus hend ormpistasarand copweRifprbiading|to (1988)
Sci en 242: 423-426. | n. additi antigen binding 30 fragpnents nay be

o odubed. 15PRETE Y7 e BRC s e Rhy SRt RS Doty SHTRBL 48R o

Fv fragnegdgedRREBEQ 0D e7 boRerandnt kflachhiavaanisle gysiof sdfuehde SAMBE@Hai ns
than Fab fragnents. To stabilise the association of the VH and VL domai ns,

they havelp@&% a;iVYh@é‘Tin Wie atigep binding qraiciydeas ngf bind togagrpisds Bpgrac 05 ]
423- 426; - L BNAS 826} 9- %ﬂ u[gp ' i
(CHOCkShuEﬁ?ggﬁhZﬁhééfgé%s%gégf%@ﬁgﬁlé%?%n2§ng§§ggﬁég (gn ﬁt%g P{h ﬁgfe"

mut at i ons(CZRRTEMSHINMITOP 7DheRseptide MraSaient 06 myt8thtid 883y bSchy fragngment s can
be produced by nethods || known to those skilled jin the art, see Witlow
ot al 20 ( 19@@)8)(%9%5%0 t%ﬁ%}ﬁi aSHis e fhirga¥ostiAArarence.: Thenephde EmeIiSton et

al . (1993}, bthtin BRY-bel ITAUN Alhe WptidORaditdnt oPTHi6sIFBY B aduestndd Jpacteria
cells suchygs E? qgif or in.gégg#yot?%ﬁéélls.%%he é?%%dva ta%%nof 10 ScFv

i s the notlevalyestetyn ofquecnec, pmokidotg, thehfudh lqmgdc sembescanvhareinetisepepaide di t y due
to pol yvalent bi.nding, .and their short hhalf-life. Att ts to ov one
hebe. br obFEHEM iU EaT B ot SEaery50E SHoELed FHOMAGIES R i ng an
addi t i onal;sifg 8" SROABINTY $¢RicP @nd i &ESTHER bt RIeP IchtbrddAsiad® &teplvidin 1993)
Can. Res 53: 4026-4034; and McCartney et al. (1995) Protein Eng. 8:

301- 33%) eeatesibiggraperatelous site-specific 15 dimerisation of ScFv containing
an unpaired C-term nal cysteine residue (see Kipriyanov et al. (1995) Cell.
Bi ophys 26: 182li2GWivel theaniaganviehding oFeingeay bed flonyesiatio ahdcompeibt i ner s

by short eni .he peptide linker.to 3 t resi dues to form "di.ahodi es",
o tor 1 Tbdig PPl iRAGesihed ahShash A esige fevy chihakaneS: T
further caRidestldnckdf SEBVID NOTBIGE 26" ddd ARAHIcRSN vafiffle Kich &qudlce of1997)

Protein En% 10: 20 423-433) and tetraners ("tetrabodies”, see Le Gall et
al . (19995PEREBS Nt 8; whegin theantige pinddeh prateia tdogh nef bisidvigl ameartdcrl

nol ecyl es_c¢ al.so_he achi.eve G fusion wth .protein di i sing
ot 120 ¢ oP AR ARAPE sFRRA ST SR BENBL R PR bR B GeReli ey , a1’
1579- 1584) SGRGCOTRTRMEESIMI$ReTHdUartificRl peftkRMRhudarBerly Basist 96 any
3055-3061). ScFv-Sc-Fv tandens ((ScFv)2) may al so be produced by |1 nking
two 25 Scfie ghthessagyenees Wescibed p ilablel 7.nkly artifisial mmr@zseatwrme.mmbg5) J.
ol 15nc#SThr dRPRe (HspaciddLafl! AbRGE SR GARAAR RLABICSY Lanpygh the
noncoval ent "associ at1 on of two sihgl'e chain Tusion products consisting of
VH domai n from one anti body connected by a short linker to the VL domain of
anot her anti body, see Kipriyanov et aé3 (1998) Int. J. Can 77: 763-772. The
stability of such bispecific diabodies”can be 30 enhanced by the

i ntroduction of disul phide bridges or "knob in hole" nutations as descri bed
supra or by the formation of single chain diabodies (ScDb) wherein two

e e o o - o Y



10 coupling of Fab' fragnments or by heterodi nerization through | eucine

zi ppers (see Shalaby et al. (1992) J. Exp. Med. 175: 217-225; and Kostel ny
et al. (1902p10/07009kmrunol . 148: 1547-1553). Al so avai |l alplce/rze@9iosshiat ed VH
and VL domai ns (Domantis plc), see US 6,248,516; US 6,291, 158; and US
6,172,197 roconj.ugat e anti bodjes 15Het eroconj ugate antj bodi es are
conposed SRR o{ﬁ&ﬁ%fnﬁlilf ngaec’aﬁ?w@ai%gmﬁff ABY Bsitiglaxiyn CmGeni ent
cross-lingﬁ@gwggﬁggds. See, for exanple, US 4,676,980. O her Modifications
The antigen binding proteins of the present invention may conprise ot her

nodi fi cati ons 'lﬁﬂaﬁ i1 r. i )
i nteraction be?g%2§ggﬁgfﬁgﬂ C re%?é%ﬁg#w%gﬁgﬁﬁﬁﬁggéq%%b}g@%?éégqﬁgn

r ecept or scl{dnc y&nbinatitre! I0B3EN(SHY) MRN@t 26 aleSEQfIECNO:: 2f7uridici leagy ofiaih he

anti body which i nt i body-.dependent cel | ul ar cytotoxici (ADCQO) ,
fixat on BHAvEL %@iﬁ%&p?@g%pf%@e a%reﬁhll%ﬁ?@ﬁmfssﬂ né%_ﬁ%@c_ﬁ) Sohe

anti body. a¥pfhicQishi SRH {dqGaldeVIT) 119 NHS FGont SREOMe QhrifbIt UBRGineS gy be
carried out depending on the desired property. For exanple, specific

mut at i onsSER IDhSOF8. regi on to 25 render an otherw se lytic antibody,
non-lytic is detailed in EP 0629 240 and EP 0307 434 or one may incorporate
a sal vage r ecefboipetificrdbetycepiicoprigen bindife padin adythd ecfereaceagtdhoder um hal f
life see US 5, 739, 277. H;&an Fcy.rece tgrsdénclude FcyR (1),. FcyRI | a,

FcyRI b, PAYRPE | ELAdNGe HiaCamPRIETA. @1 dsorapetision ?%@il_}trajl.satmnow_.f Chem
276; 591800 GADDE WeRhfifhol B3 nd of OB haitn 0@ &Hof tGSbihdink NV O! ved
in 30 bindirng all FcyRs, while FcyRIl and FcyRIIl utilize distinct sites
out si de ofo mypsatogfomexasgtie aOigegrioeh bpELIYAI FMEST duB$A ceducaapdpiingi ng to

|l FcyRs .when. alt dt | i ne- Pro-238 -265, Asp-270,. Asn=297 d
A o- 255 R i of /sl P ! e AXGRIUPL BeERgt HERFRUNGE | ot ng
CHL and CiibiMh e Fie¥Rinalink! @BEnOM YuciBRiss RRPREi&En ah ATdlakssi dues for

bi nding, FcyRI| and FcyRI Il 'interact with distinct residues in addition to
t he commoeompgtingAntigenthiehng prefeimemer dilgliée thee dune ¢piioprdiangovshlepping FcyRI |

(e. 9. Arg-292) ar Fc 1l (e.q.. Au-293).. Sone.variants. howed i nproved
bi ndi b COPRESRPT By SRR it PhIARD TR eiBF i Wil oAE Ry
receptor (&it®dydaids267Al a i nproved binding to FcyRII but binding to FcyRI|
was unaffected). Qher variants exhibited inproved binding to FcyRI 1 or
FCcyRITT with redechtiosh ibhdmdHrét8int Mal Notobingr sigAEERKIN td ehdd myslatin 98Al a

i mproved binding to FcyRI Il and reduced binding to ﬁ;éfll).'For FcyRI |1 a,

t he best bémidicritpemyat ovaitiligid pepiglcrrrduaneabl reehtigon binsengsplosain mayinons  at

Ser - 298, -3 and Lys-334. The neagnpatal . FcRn.receptor is believed to be
i nvol ved ﬁﬁl 685“%6 %ﬁ?%t%%we@}dsaf%%ﬁ%eﬁ%am?ima@?@h%&%@%%cs b &SR R e
(see Fungbans t¢ 19979f dntumbindinBgsotdh toP8pthds, rapectivogt i e et al . (2000) Annu
Rev. Imunol. 18: 739-766). Human I gGl residues determned to interact
directly with BH{&%%@F@CK RelBiklaRg WheARA, (RehmMdn biM&A8SprotiM 38d. thEln311,
15 Asn434 and Hi s435. Substitutions at any of the positions described in
t hi s sect ynstaty pepladd éragmente as edifsaglupaptid fsehidnge amaly be datereviead by f ect or

propertie th i i es.. . Ot her...nodifications.includ

01 yeosyl abkbit vhy SHS PBPE RansecpringentlneRy o SRS Pt it Fisk af s a
conser vedbpagigt 608 aAnfigéd BindipOp@ic to HIROIIAGE LB 1KNAMMfRtaliaveqacnee of ound
effect on antibody function, particularly effector functioning such 20 as
t hose2¥estay hedeighnined by seduchye SISRPCE. Boyd et al . (1996) Mol . | nmmunol .
32: 1311-1318. dycosylation variants of the antibodies or antigen binding
fragments t her ébé anhigereibmdorge puteins desaded dteyan anay mot dind i aapkbdids

substituted, deleted or. ified.are conteppl ated. |ntroducti of L an

2spar agi nEinelSethut e KaeraBh nEVRYER ibeiPalrhl BELIRT sice
for enzymao:cgaiCcerhmeMSEaNMEY RohwdbaiiRic2Ragmikt dfemyadnsinaayt berhgjyor e be
used to mani pul ate the glycosylation of an antibody. In Raju et al. (2001)
Bi ocheni sfipgmag: coggs@Bel7e thet eeving pads ef dieyayaswtingeqeenyaFRq paptide

i mmungadhesi i . f S i and/ or
rosi at atreneliET AAELERSER LOLOHATIR: BiAROE TR Renl SR AR ThL 2 72

si al yl t r anagmedse. the Aofos@ath Rgquichee, tirglodinglthes ial ehgthi egudnse,behéremetle t 0
increase the half-life_of the 30 i nmunogl obulin. Antibodies, in common wth
most gl yc&ieRssi indineafy Ehisypiichs pypessed 4oine dhamethodidesqitosd g Egpgplsi vt ms. Thi s
m xture is particularly apparent when anti bodi es are produced in
eukaryotic, particularly manmalian cells. A variety of methods have been
devel oped to manufacture defined glycg%orns, see Zhang et al. (2004)

Sci ence 303: 371: Sears et al. (2001) - Science 291: 2344; \Wacker et al.
(2002) Science 298: 1790; Davis et al. (2002) Chem Rev. 102: 579; Hang et
al. (2001) Acc. Chem Res 34: 727. The antibodies (for exanple of the 1gG




10 different nolecul ar weights and styles (linear or branched) has been
investigated with intact anti bodies as well as Fab' fragnents, see Kounenis
et al. (280Q@piokatbe94J. Pharmaceut. 198: 83-95. Producti orCivtrh@d®c7ans i gen

bi ndi ng proteins may be produced in transgenic organi snms such as 15 goats
(see Pol | ock et éﬁgg .| munol thods 231: 147-157), chi ckens (see
Mor row ( 28888 ey 8 .rg%qgm@n%,wtwh%%\éemm@ef Saaiupsg) g %tfepaaV}ffmor

pl ants (sggdokidnt009)y Curr. Opinion Biotechnol. 11: 199-204; Ma (1998)
Nat. Med. 4: 601- 606; Baez et al. (2000) BioPharm 13: 50-54; Stoger et al.
(2000) PI ant I - - b gen. bindi. r ' y al so
be produced b)l\//R (llztﬁré%lgéaly t§§ %Itl%gil-bg&gi% l%gégfr?st d%ﬁ@?égeﬂr%%bl?%g&r?gﬁ gfrngt% %?ﬁs are

t ypi cal | yapifiothll peptidesscqgence contistivgnsf SEQI IDx WQ:Ur4 agtifidalhmebagin lieddr known
to those skiJled in _the A pol ynucl eoti de encqdi ng. the antigen binding
proteith i BRUgg g? ed Sé%@@éi%?%%lﬁm%) rt‘%ﬂ ia‘f,ig?ﬂwg Dﬁ’g‘ldﬁrseﬁﬁ?fﬁ_ea@aé pl asm d
for furthggneeh Qpi g 6AMBEIthd GafucARDs Qscl¥RS §5 R 7 OMBe GHMEASHPRIRS System
is a glutamate synthetase system (such as sold by Lonza Bi ol ogics),

parti cul asdquendeensgy bdlendaoskhicmwhay be gss€kied osinyF@ mPdby desiribod idexamgedi ng t he
antigen bindin r inJds readily.isolated and sequenced using ...

Convent | ohdIBitoReater diND e mathinibnded Perbiahs SHRUST P TSt may be
used i ncl pglgeddbidsoikéh pldbr us, phage, transposons, m nichronosones of which
plasm ds are typically used. Generally such 30 vectors further include a

si gnal( sequencey, %ﬁgw b‘iﬁdiﬁga%lréteﬁt Y n @6 i FRFEalBY KL thIBNSStatifN
enhancer elenent, a pronoter and transcription tTerm nation seduences

oper abl y pépiidedragmenher amificgé peftidedicngenoe.ot e antigeh pmdoi gepitotaiie nsy mé t 0

f ilitate. i . . Pol ti codi t | i ght d h h
o e BB RS Bl Rt & SR PRt tib ot B g o

transfor ngt {.0Re 1t102RSHREVEIQN, el ectroporation or transduction) into the
same host cell concurrently or sequentially or, if desired both the heavy
chain and |i ghi;ffidd Br 9alk BE HiRARE tRAVIAL thel RRIRATBNYRE! HhtcRPah@ b0 sai d

i ntroducti on. ' Iﬂ@g C(r)don opt ilﬁngﬁs%ti on may ebe 1L%Sed \I/l\n&tg }%ﬁee I relltent that the
t ot al 13 evelyosthtiprpepedm fipgodoc ed abyfididepdpoide seglidnce sngy dat daterwivenl by

t fect jth t - opti ni sed i i wi.th the level wh
tr anst ect B1SA oh oy ROSPROR GBis Suitinedan it Bruioduttinget kst © """
publ i shedpfy @ Rligd birldHOFotdN &b ehe 1iAc dai1l Rigybstfin sbQuehbd- 215;

W98/ 34640; 97/11086). Due to the redundancy of the genetic code,

al t er nat i weypi yatgoniwed i e seduginghOse @n@nﬂl®eéDﬁePéGﬁ- (fwair eXagwlarthy t hose
codon optim,sed.far. expression i,n, a_given t | ). may al.so.encade the
oot gen brRUrRgPieEt AL THAER: oo Ydkefh s B K0t %l SRIFIEEER | gen
bi ndi 7@ pp&itRicH c@ftuteli htd B%EBHIaIAid BRRQDDios@RoDElatEAh T ibe tbnioydc agrpDdat e
codon bias of the host cell such to 15 augnment transcript and/ or product
yiel d (egi¥pardmamplc ¢ usgestéat 18RI mapBndzy sqnfOMwnzﬁ§e.quwr@ whishce of
codons ma - SHI Lk | S used for
expressioﬁ@ggfgﬁgﬁggggggﬁigéB@@%ﬁﬁ%ﬁqﬁﬁﬁggﬁgb%%gﬁgﬁﬁghggyﬂgﬁ&6?%%%%ed as a
fusi on pr diceipeutid trént@e20 het er ol ogous si gnal sequence having a specific

cl eavage site at the N-term nus of the mature protein. The signal sequence
shoul d be recoghé spHopnaf Riyeesiaed Witichh@ic hasibert ®iddindprotdihokRsydELd ¢ host

cells, the signal sequence may be for exanple an al kal i ne phosphat ase,
peni 21 | i hers, bigd niayvabe & capfosmatinnat 6F Pontinuope aRiks. Thdanyaeashindiasr et i on

t he signa . . i I factor
| eader orb%)z‘ﬁﬂygﬁ%%%ﬁ%sp %119 glslée}p{“étg%@d:gd gé@e%%?%%%%%ﬁ@ fﬁﬁg%mnpnlgl ian
cel | syst éwsantigen abindiagr@beiry nsader dinduwh aakdbeidpes dsnapledxsaglplsiognal and

a native i mmunogl obulin signal seguence may be suitable. Typically the
si gnal seBealli ke ¢giqran 1Pﬂa1r<gé’d$0ﬁ§tmwﬁ@ptt%quw@ﬁd@?ﬂﬂﬁ@l ©Onh8MHRE | gen

bi ndi ng p I i I 3 g : i jﬁg\% 9 may
be used. gogtgreP&r%aﬁo\%&@gglwggﬁﬁggg&pw%éﬁ? %%1%?‘2%1 : ?glp ielclg%l onsécgﬁstli;{Q \e/vel I

known30 n tvhen anyostaiit hs pBR82Rtigaiforabhed Anpantosh dgmamwnibgaibihee nhastagni a, 2i Lt

plasm d for nost . yeast and various viral origins such as SV40,. polyoms,
Ddenovi r USSR (PR D TGt RGN 4 O e ST SRER A S e BF 51 o
replicati aRuFOTHINRARY dsSpaRObr RasEfferd Rith %ﬁ@f%}r@dﬂatﬁ%@fnﬁﬁ@ RBlo¢eRt Qs but
the SV40 may be used since it contains the early pronoter.
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Sel ection marker 5Typical selection genes encode proteins that (a) confer
resistance to antibiotics or other toxins e.g. anpicillin, neomnycin,

met hot r exsioeomvo7b@ir acycl i ne or (b) conpl enent auxi ot r opbirErPd@biocisenci es or
supply nutrients not available in the conplex nedia or (c) conbinations of

both. The sel.ectiqQn schene invql ve arrestin rowth of the st cell.
Cel | s, mﬁ%gﬁ“ﬁ?f{/ e%toga@&%?ﬁ@r distr L‘F?“a’f‘%?%rﬁ‘i‘@dgwg%tﬁmt RelyRePtidsents encodi ng

the anti 9%@)6 i BALSFinRbN &ifdpe FE oM Bridd!&qhbh®s Gronfl nfyRRiafih aRA&uRONT €r red
by the co-"delivered selection marker. One exanple is the DHFR sel ection

mar ker whéhebaquen@s siay matt sosicet efithe dmee’s tarttahe apt gsenoayofruametdiber exat e.
Cells can_be cultured in the presence.of increasing.anounts of .nethotrexate
Lo anpl i fJoFEORILY Rtoabcior bRE B GyBRe ;I fE P r Hrnebraleen bidhdel | < are
a partj cuppidiy. 0s@bthatthl ahd/Bedibéontin@bud §8topEFRagederibhfivd by kskher
exanple is the glutamate s n#@etase expressi on system (Lonza Bi ol ogics). An
exanmpl e omcghode [@expmale St ofPapsean Sysigardt is the trpl gene, see
Stinchconmb et al. (1979) Nature 282: 38. Pronpters Suitable pronoters for
expr essi ng ant Sgeseqixinhdnalysiprodttied ny/ostatn dpetiabbiye bf ARBIC 2GingoPepscan,

DNA/ pol | eot j . de. di th ti i ndi in. P t f

or okar yor FEmgels Fief drerinestin Pomitiern Ssarar LB et ol oveade
pronot er gy tRIMBPRESKAFCETIPNOSISh 96, acid ¥&juRREA B! aidbsMRI hly PEOmBt er s
such as Tac. Pronpters suitable for expression in yeast cells include

3- phokphobingingr siteefok itha skimpricomnbibpdyy| TheoPsgnsran ewihpdekoge uges eprstragied
glyceraldeéq%gg 3 phosphat e dehydrogenase, 25 hexoki nase, pyruvate
decarboxyP se, ‘phosphofruct oki nase, glucose 6 phosphate isonerase,

3- phosphogl ycerat e nut ase,.and gl.ucoki hase. duci bl east pr ters

"ol ude. b conol HG My JUSHas B aein O s Bt el *h ey HRvu B Igs0,

net al | ot hggnat Ra@NUS0ZY IRSt T ESRONILAL & dﬁg, atlichdt BARKs, M 1RART d5R) Gat

mal t ose/ gal’actose utilization. Pronpters Tor expresSion in manmalian cel
syst ens i estbdayyin wvo pr lorpansy or 80 BwEke @mpldng&ka, f owl pox and
adenoviruses (e.g. adenovirus 2), bovine papillom virus, avian sarcona
vi rusl5 cyt omeg@howiyoststif ipnlypepttdeculvdnclt the anhpedbiatiegeaotein lgedrempy bevot er)

retrovirus, hepatitis B virus, actin, rous rcoma viru R pr onot er and
he. ear ya EeoriantplyBetghrRlsodoin gy bo i sl aiaTams teaat b BADERH i <
based upogy bl PO SabIDahdidtint Mayibk hitthiRdNBHea@e blchufetlafRiiceRIL£Ssi on. A
first plasmd nmay conprise a RSV and/or SV40 and/or CW pronoter, DNA

encodi ng Myghtatis madyrnbe/kiptimylhied r Bleg bintip iglecukOceraegagedl toogeestatin may heneomyci n
and anpicillin.resistance 5 selectiaon rkers and a.secon l,.asm

compr 1 o1 nid RTEPILEIE sRuarar o BB S g R B BRI  ab
regi om) ( Vkd)d subhée.encodi ng the 71 constant region, DHFR and anpicillin

resi stance markers. Enhancer el ement \Were appropriate, e.g. for expression
in higher eukany@hg§screBin@MBaNERIN *a§NBRNHerhRdORSHAR, YndisBKpEMER (he
pronoter elenent in a vector nay be Used. Mammalian enhancer sequences

i ncl ude epymanedguse|@deMosldf monkgyl obiGreate Apst as dwuning (icnantfgen dpndingi n and

i nsulin. ﬁ! ern%thyel one naéiuse an.enhancer el enent from a eukaroytic
cel | virug()%ﬂﬂlgse§0ﬁ318HWQRE WehE apWO%Y0-270) | cyt omegal ovi rus early
pronot er enhancer, pol yma .enhancer, bacul oviral enhancer ar, nurine |gQ&a

| ocus 15 (see BB BoaE e RigE e ARTOBIPTIYRG CORS P LS ¥y YOHC H8Y PES{ or at a
site st hRAMLEBe LRGUIRIATDTIRY corMahefdddin M&Y) ¥e of IR BRUNRBGHE, R¥xRpibocat ed

el sewhere, for “exanpl e within the untransliated region of downstream of the
pol yadenylgil,dgGei dgfal,. [g0deor hoianes thecopodhe ianimgangbioflingripraisoecomanibe based
upon suitable conga ibility with the host cell used for expression. 20
PolvadennyRQQﬁﬁx f ation I n eukaryotic systens, polyadenyl ation

signal s are opefabl i.nked to | ynucl eot i encodj ng the antigen

bi ndi ng proteif t I C 0 eadi ng
ﬁf‘{taét%ﬂi shigaa © t&r??év_ %@éﬁ PRy ofcB asﬂb%’ry RS A 1 i

frame. | n:mgERhd alTisySSEIR inefkibh Bl Qg GXaBRCsHd Malveds 81 hdligederi ved

from growt h hornones, “el ongation factor-1 al pha and viral (eg 25 5V40)
genes3®r awibodyitwabvérothbe helf hifnaf theepabody. cdmbeyexendedyis tvéws Thorwouldi ti ng

exampl es of . polyd | at.ign/term nation signals include those ri.ved from
Cha P hoopibSPIREAE Rl an at Farfos parointg e aaamal 8538 Aok
genes. | nfr@%wﬁtafey%hra BY StiEBVdohy adesyd af iniint&in@Als vab eICt5YPiot abhger Not

|

required an is instead usual to enploy shorter and nore defined
term nat or sequences. The choi ce of
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30 pol yadenyl ation/ term nati on sequences nmay be based upon suitable
conpatibility with the host cell used for expression. O her

met hods/ everreriwodser enhanced yi el ds I n addi ti on toTiEPOM@GTSES Ot her
features that can be enployed to enhance yields i ncl ude chromatin

renmodel ling.e nts host - c ci fic codon nodification.
Shost cel Piods 0 tlm%uﬂf‘aﬁ? s¥ Tuafiios ¢ ﬁhe n@lﬁp%n&y B RS g Yect or s

encodi ng anttgen ik éﬁg ﬁﬁc@ﬁ&%ﬁhﬂ? 24 SolRh1€ Kﬁ"g@ty tI‘hf‘s red @88t mey rd3L@RL
eukaryotic cells. Suitable prokaryotic cellsS include eubacteria e.g.

ent er obacirerdasskeaétg poiiilas Escherichia e.g. E. coil (for exanple ATCC

31, 446; 31,537; 27,325), Enterobacter, Envinia, Klebsiella Proteus, 10
Sal nonel |l a e. gThSaMmgmthangxpﬁbmuxmqﬁmh@gabamiamqumlSmwﬂ&&baah&bdescans
and Shlgel as Bacillj such as B. subtilis d Ilchenlfornls
(see DD f?@ﬁe ObSeBMSARACYALAN 45 © éﬁect%ref ol T SPFiapk HiRiRs. of
the yeastm!a Sdo lesa §tﬂf%1‘?l AUBIGE S0P UESLAG T 1961 SOPATE N &e ponbe
Kl Uyver omege] nﬁﬁs T 2 045 12, 424 2‘%178 ge 5o e R % a0z,
226), P|chmanghkﬁbkc@m@EPdQﬁﬁmOE@wnmEs$ésumm3@nﬁdd§mebmﬁmeckﬂﬁﬁﬂﬁlﬂ

Bi ot echno : 2),, Candi d Tri ode e r eesi 4 234

pent o 11 FPOTBA A0 DRE N b b BT femeteR ' ROSHORaiE and A
ni ger are;@hise reQMice R hatifbas 235 and b ONEY 1&&%&%&1ﬁgﬁ8§¥he%h@chﬁﬁ| ude
mammal i an cells such as COS-1 (ATCC No. CRL 1650) COS-7 (ATCC CRL 1651),
humanl@nbegrstaneragiainey | i ne 293, baby 20 hanster kidney cells (BHK) (ATCC
CRL. 1632), BHK570 (ATCC NO CRL 10314), 293 (ATCC NO CRL 1573), Chinese
hanst er ovary ¢ké histigehi®ifdng proGHiOnY, comm@mombre@mpdiﬁbﬁ%@d@ecteﬂl line

h 4 b et 198 S tic.Cell ., M. GCenet.l12:
See sog) gy o B SORnEl R coich dE ARl o eRr i cul € ur e,
mouse ser fRctios@IASCC rﬁ‘ﬁﬂ)@@)éoﬂﬁ'p@ﬂ@ﬁt ﬁ&t\laﬁon Ai@)fdn@}ﬂéh 8 §8ALIRONEAYicARnKI dney

cells (ATCC CRL-1587), HELA cells, canine (y cells (ATCC CCL 34), hunan
lung cel | sre(dayaibeddn Shisids ctelpJ. @ohﬁduew@p@wemr 5991166%@2@@“% Péwgs NSO
(see 5 cel.l e further
engi niééesr e@%g) ?&035 Qog jbtzlg a E%673a%6| Vﬁé%ﬁﬂ%ﬁ? 5|loar11l da ¥4(€%92?d of the
antigen bindin rot ei |n1t|n exa es | de 30expressi on of
specific mod fghﬁamc@n}m@b TR A T R R R e

chaper Oneglyc&%f’la{tlo%&ﬂfd BehMBaD LS antigen bin@R lgl%{ell@ hla§ %ﬂﬁi&%ﬂ'@feﬂo}h
vectors encodin i gen binding proteins may be cultured by any nethod
known to funsgen k&D(F@@nd/nr @W@plament myatl@elﬂxgmm dhsuitahle methgdp g@m nner

fl asks, rpller bottlet % sten gyt for1 I?e sgal

product i of? BTANSY 40t FHHEY %ﬂﬁ?gr AT G ich SRCPERTAF PyOY (At

suspepsi ofesetbédinew 020080518781 BEOLWBKEXE 7R bRl B9aps.ed for aeratl on using
e.g. spargers, baffles or |ow shear inpellers. For bubble colums and

ai rlift reactofrfic Bick&ftlin@aliah hRD phidksal KucRiic S5 aledAUDRhRA HBYHRE akiSed.
Where the host cells are cultureg in a serumfree culture nedia, the nedia
is suppl enlmtrﬁeedmwhmp@tmla's d?ﬂCUb@thﬁPW@ ag@nuclsla@hldagolpmlﬁ oryccoRBBet o hel p
10 prevent cel g q@% @bR%r atlo [ OCes 2 Bendlng on

t he host %8?‘!“68?1 ‘F‘bé’ ¥ ?‘be 0“8 ]Eeh thc%‘ ?YYB YEERC SEBE S% %r owt h

subst r at etef @I 1BAGHAHAGE clBRBGIRALC; Cld! (i (_I_?Iloﬂ@%rQﬁOIU@)REHtﬁe maybehasapt ed to
suspension cul ture (which is typical) e culturln&aof host cell s,

parti&ul awryabllm%ﬂ@@sr itthe Rgklengtd light ﬁlwn ﬁﬂunlil@eW& and(y) of thesamat i onal

d t al.
(1954) "oy PafSenEly Radeli, "RRERhREY" HERBERGRIE ilcatetulch BhABETIC o1
cul ture. Allttgembgmlmgpmtmm desatibyd heframaﬁzoyr mﬂpﬁmrm@leinm dnosding &)l mecry be

cultured in serumcontaining, nedi a uch as fetal | f serum (FCS), for
exanpl e sUOFF I HBelhp N1egre Chgint Yrehle spagsienef jthe 3@} deneth heavyngldin such as
di scl osed e R L 0LHRC I qpirercially
avai | abl eS r%lgl(ejll}l(% gfj?ﬁ (Zﬂse %Igﬂilg’%g—b Ct)f\I/IFe 1@%1(:? ?%z{ \;IazmbI%ESS%CSL&&:réZx(glrl\%l‘é SA) ,
supplEhenkmgﬂMhémehmesﬂpsamywmmﬂhnam(bhelgmasmumuﬁﬂswohnaﬂagmucose and
synthetic growth factors such as reconbinant insulin. The serumfree
culturing of host cells may require that those cells are adapted to grow in
serum free conditions. One adaptation approach is to culture such host
cells in serum contai ning nmedia and repeatedly exchange 80% of the 25
culture nediumfor the serumfree nedia so that the host cells learn to
adapt in serumfree conditions (see e.g. Scharfenberg et al. (1995) in

Ani mal Cell Technol ogy: Devel opnents %?mards the 21st century (Beuvery et
al . eds, 619-623, Kl uwer Academ c pubtishers).



Antigen binding proteins secreted into the nedia may be recovered and 30
purified using a variety of techniques to provide a degree of purification
sui t abl e Wwonotongoiomt ended use. For exanpl e the use of amCIr@PRooionTHIHQY
proteins for the treatnment of human patients typically mandates at | east

95% purity, nmore typically 98%or 99% or  greater rjt conpared. to the
crude cul ture ﬁﬁapﬁfﬁr?a@&mol&@ﬂ? ndig W@%&ﬁ%hﬁw&iﬂwﬁﬁécwﬁ'&ﬁ? Iy
renmoved ugh RO CENtTHS HRGRLE 98 RbitQUEd hRY &cBHAT thE IGRE iRt %{a?rpbo(ﬁ{ risBe
supernatant using e.g. mcrofiltration, ultrafiltration and/or C‘Pepth
filtrati oREQAD/EOL 82 pr BEQIDEO: 2chni ques such as dial ysis and gel

el ectrophoresi s and chromat ographi ¢ techni ques such as hydroxyapatite (HA),
af finity chronfthogudpkyaci{dmblconlalwhiclbehdvdod thierigaan clfifi intiyt goniaggiang syst em

h | yhi Ldj d/ h hopi i nt ion ch t h H C,
such 28 PEAL SLLITED. 001 P LSRRl S RLESId S o 98 B
clarificatjign nﬁ%%prﬁ@ﬁnﬁ%n@%?tsﬁ@ﬁ) Weeh-NGh, B7oLei [y & o TReafulclend hdtd

chromat ogr aphy. "Further chromat ography steps can follow such as ion
exchange awticole(HiAviuth emmtlegthapinyigerabindmgqroeat may cemphsmngey, o afethexcl usi on

Comoval  oTaBnabedrebthang g e G ot 1 iR el SR YR ove 20
filter). FAOINOWMAEIHONEISEDAD s St ARSSEQ IDUND: 48§l HEIOr (@NPlR0a43

nonocl onal ) preparation conprising at |least 75ng/nml or greater, or 100ng/ nl
or grtht epnd gEQtIFPeN@hﬂg)gefrﬂO HQED PYBtH and %E(SHB\NQE@), LW (EEHHY at i ons

are subst d1all agar te f,ant] I Qe i ns.

15Bact eri g@' 54 3 satné n%ﬂﬁ? (ﬁ)% %@é ggﬁblr &ELCE hg%(?eﬁ:?%dng%ﬁ I? nltqlﬁl’lg g ﬁ)’ EiI:I(I’i])%I? ng

f ragment s(SERICIH NOagn@dt SE@ aD N@: 49 e a1l SgIEQMD Moe ki uh@RER, IDANDAUN), t he

periplasm or secreted extracell ul arles_. éI nsol u roteins can be extracted
a

| ubl
and r ef ol HBHO{BERMNNE: tho\andpyER dPNOat@er d2hl (§ ARt NOa 43 RESWEQ Bt hose
Killed i . . 1Bk qt (¢ -20; d
Qupi t et N0 MNGLBE2REFQINAPERs Bha BEq ] 8Rssd LB SUSEOND) Nods add 2O AS

a chehd caBEQdacNOoA9), H2Wa+Ch SaiS EQiIBICF: dh ahd SEQ) INOUPS).s renmoved. I n

bi ochem stry, the reaction is inportant in the degradation of proteins
because it danmgesutlbe @0d dRicealtacRirvgd sbdee 6hgidks &fcolihe RaVIGhALT ds
asparagi ne and gl utam ne. Deam dation reactions are believed to be one of

the fact obdtht pax angnobshe fptlowhe substitntions:s §90ke G190 PPY8Peitl00AEy are

al so one PROEPLS L add if + o ring
duri ng thgi?r%ﬁrﬁf g@tﬁ(ﬁgr’g?of tEeghpreogﬁ—g@%rlg@%???%ldl@ggségg%lh’eﬁavreglJcti on or
| oss of i wddition as, dmas/ b altbinatiogiteadnyaeid of the hastitagens degoibt&dht or
recogj’t)]é nant human DNAse and refonbi ngnﬁ1 sol ubl.e CD4, .whereas ohger

r econd! naRYCIPF o8l AYIGHlsEAP2Y 3lsBe MGAT PETDethmheCBRYRE POONE Y Bht i gen

bi ndi ng 30, 1RkhEII6 ARG RBEDNEGSN 6858 tBstrooMPskatii $8arR 1Qdbe

unaf fected under stress conditions that induce deam dation. Thus, the

bi ol ogi camodecticyi dogcmted: hboanmiayenlsbi erdiody g righeichgindesidr ithze dolheyiegn and
their usefubl { it.fe_t'gl!;s‘ is unlikely to be affected by deam dati on.

Phar maceutt é‘ﬁul@ﬁrﬁ) ‘tions The terms diseases, disorders and
conditions are_used .interchangeably. Purified preparations of an antigen

bi ndi ng pr ot ei Eﬂaguﬁ@g&c}do@a{]eﬁ%#eéw IR 1B STAEBTDBH %Eé&l% WP 4phtthdceut i cal
Conmpos4 ti tifufibon Y8k ch&bdeD €186 MRHIdRon it eh WBBRRuRoAIF BRRS 88 AGSaE! bed
herei n. The pharmaceutical co sition can be used I n the tteatfent of

di seases whélrce folloggnatsubstitgnms i Gail2sGHoLL he58i $8adeonG50Nemay st bal i si ng

the activit f ostatin wll be beneficial. The pharnmaceuti.cal

Lot {1 Bt PR T hids B GeRonp T St MG P aERECo P SRE Mt i gen
bi ndi ng pNe: e Nwa@SE KhReithitRar @hn ckdeder Wded vi, ort et gahieatsssf ik seases
responsive to neutralisation of 10myostatin. Thé phar naceuti cal

pr epar at i Becleaypcidonpleeye thah cagadegyyde hehvidehngn paptbeipairphwelbrapiuskei¢ atidwi t h a
phar mpeut i cal | 3RCeRh ARk & rSRFY (Plo; T A0 aen, R g ng protein may be
adm ni st ered alone, or as par a pharmaceutica (gorrposrti on. Typically
such conpositions conprise a pharmaceutically acceptable carrier
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15 as known and called for by acceptabl e pharmaceutical practice, see e.g.
Rem ngt ons Pharnaceuti cal Sciences, 16th edition (1980) Mack Publishing Co.
Exanpl es wb 2810at10a9arri ers i nclude sterilised carriers sech/ER00a67508,

Ri ngers solution or dextrose solution, optionally buffered with suitable

buffers to a pgkmﬁthin.a ragge of 5.to 8. Pharnaceuti cal cog?osi i.ons may
be admi ni st er edNBPIFH]ARNTHAT BlSO PERIFTIAGFSPESS P ERLPOIPRRSISHE ¢ WG enous;,

i ntraperi jQaegblechBt LAAREIRed AUBHUT AREOPRVidel! [SRAURGHhBIMaR! HoSE cgportal).
Such conpositions are suitably free of visible particulate matter.

Phar naceutémplisicpapogirtssons/cnmy acdaspnbsichdbgnween | ng to 10g of antigen

bi ndi ng protein, for exanple between 5ng and 1 g of antigen binding
protein. Alterat auggon, bihtiag gooposddscabedrmyciaonpy bs @rdkiced én aSugatdlad 500ny,
for exanp| e beiween 5 and 50ng. Met hods . for the preparation of
such phar éﬁhi mege"ﬂpég S BRIERe o azlﬂswqgtnél%la@&el% ef e SRt the
aft-,PharH&%ﬁHhﬁ9a&nﬁ@ﬂE0§hth&@%ﬁ”ﬁﬂu&ﬁgpéuﬁﬁtQ@ﬂWﬁe&wkHExfﬂmkﬁgaﬁﬁ antigen
binding protein in unit dosage form optionally together wth instructions
for use. Rivaversgetitiandiercbmdoyy piotais Awvpgc@ebingwpinnsiemdd( frasérteddored) 30

f or reconﬁjituti igr to adnrnis%ratgon according to. nethods wel |l known
or appare

OE r )

. £ BRY CRi PREGOIRTEhAL APt O EFECENYT BEaPts W Yailf gL

i sotype, axibRIcAt Akscab c6MPAS a SolGtuchDLiae Eﬁ@)ﬁﬁlg(aﬁh&w?/%ﬁﬁihlﬂiﬂﬂﬁd idtakR) or
EDTA or histidine, may be added to the pharmaceutical conposition to reduce
t he dyr ebindingcpipiséer desstibed berciletpidaliathio porapriseata prdmusicosifle chpaslingat ype,

see EPOGLAZRL. . FRALMAREULIERN FRTROSIENGNS (IBYinBl SR ERMPLGR. AR 4T 1T ser
such as arélnlne base, "a ergen1¥%ﬁ¥|-aggregaglon agent Such °as

pol ysor batoBBinaan dadlorinivdl tragdsct&dioh trassdatéd BgR reetl aniye pbraptscvatakaddeadspace
oxygen. S5Effective doses and treatnent regines for adm nistering the
antigen bPRRIi FPIEENe GsHie guhReRY | § Hatte CrPISedORNEAsHFCal QYNMISES mAy be
dependent > i . . -1 he

ot ont | aRog 2EHRE endill Fhoddeniar dPilliln BRGEANALED, SRBUR R E |1
purvi 8w ofnd hethat t@npiisegn pdrpsd caseite Camplaaicea ipnlyaetlectidenencapipg aplighat e doses

may be found in e.g.. Smth.et al . (1977 tibodi es in human di agnosi s
and t her 2 ngrﬁ%ﬁﬂe@%n%}nﬁwrmrkg‘e%ﬁﬁﬂﬁena TR t@flﬁfgfa%dl g%tcgli n of the
| nvent i onymy RGN Bitgt &hGfiste dheldi B RR B &R dasElite EhdodmaITRIADY

The dosage of antigen binding protein adninistered to a subject is
gener al | ychyen wedfor 1a jligh! kbainoofll 5@ mufidgen, bindingeprotdin Idesgited berdinl 30T ny/ kg,

between 0.5 ng/ kg .anpd 50.ng/ kg, between 1 and 25 ny/ r, between 1 and 10
o/ kg of Prele et oL st omdiana. eortasmr S (e R dafgiba 1o

g/ kg20 30sdBBhK Ject® cnROdifBtethea1Ehadt | gen bi nding protein may be
adm ni stered parenterally, for exanple subcutaneously, intravenously or

intramuscul arl ype hfstdefidi&fbe EGrfitice e e;gﬁ?lggé Jn%{mﬁﬁﬁgn%xaﬁlﬁl&e&%%lft ic

conposition may be admi nistered as two, our, five, six or nore
sub- dosescdtmasiistlededH e@alN & .eThe RBacclappy bprinat-duiman dovtaded, Thphosdnal |y,

' it d f . F le, the d be.,adm ni st.ered
Subcut aneBLnyy BraoBaNp oL B s da)e T THEm Ao O il B bF UG- doses

on each daydRf f@dRafpkd §@tmOMee culture medilh?h@_gﬁﬁ;jg’éh%iﬁeﬁh.g Protéh Ragd@se may be
by intravenous infusion, typically over a period of from 15 mnutes to 24
hour s25 susdereied by tha bert 2cH antethp culture nagdis. ridwn antigen biEBKppIoiin Thl S may

resul t i noLeAlCRd, oK) 6581 e BlEeel s osthG, AUMA SIRALLAN Of oy dpG.TmY Pe
repeated one oOr noré tifres aS necessary, rexanpl e, ree tinmes daily,

once ever yhedayonRitifg téanigeh slayiag peneia. a week, once a fortnight, once a
nont h, once every 3 nonths, once every 6 nonths, or once every

A pharmaceutical composition comprising the antigen binding protein and a
pharmaceutically acceptable carrier may be provided. A kit-of-parts comprising the

30  pharmaceutical composition together with instructions for use may be provided. For
convenience, the kit may comprise the reagents in predetermined amounts with

instructions for use.
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12 nonths. The antigen binding proteins may be adm nistered by mai ntenance
30 therapy, for exanple once a week for a period of 6 nonths or nore. The
anti gen bwodnrig7pdaet ei ns nay be adm ni stered by interm rcempr2aesmpy, for
exanple for a period of 3 to 6 nonths and then no dose for 3 to 6 nonths,

fol |l owed zy gdninistration of antigen binding proteins again for 3 to 6
mont hs, aAfdtidgdygtructures, | o The dosage may be deternined or

adj usted by neasuring the anbunt of circulating anti-myostatin antigen

bi ndi ng phiadiAndibadiesr administration in a biological 5 sanple by using

anti-idiotypic antibodies which target the anti-nyostatin antigen binding
prot ei ns. O heTherBghischains @é petibadigsrigone mastl j eréabraig spisssgen hapshenedttp | i zed,

i ncluding but.not. |imt 0 bio i rkers ('bionmarkers') of

har macot 80y 0" LB ELIEH KR gt flbolREE oM s SpPEREAE Sy of e

tol er api | ténbtanergidt &cpRliid 6n HRIPANS Beid Thqueadd 008 chhshdit RgiRT Ot @kin can be
adm nistered in an anount and for a 10duration effective to down-regul ate
nyost at i nhegvyi diping, hymamantihedjescan be assignerhto By dgksemichsrdg lghoed n may be
adm ni ste by gct, | u a
particula&ﬁgﬂggl&ggkﬁgxl Fggqgﬁe&%n??g@ﬁkﬁﬁﬁgﬁﬁ%@%gg%eéﬁgﬁggxbgﬁpﬁjected
| ocal |y i idGR,MTpG8laad [§G4; axddppll end Hght Secity satiats Thist with ingeige bindehit ng
protein nﬁy.be %sedg%gzcgg%ination with one or nore 15 other

t her apeut NANS 9t Isast {8felay , for exanple Mortazapine (Reneron, Zispin:
Organon), Megestrol acetate (Megace: BMS), Dronabinol (Marinol: Solvay
Phar nHteut i cal Theigngre corsmividoPoitions ok dheivarablsaogientaye calded Sl

Thi [ ‘ X ‘ ; ’

s opi n Rkl TR TRABIE WGhafik BB SIRS LAB Al PELRCLIAT coRfhGR0) |

(Novo), StiuzéR {dvaeakd Sﬁﬂga@EDRzOT@dD&m'hfetgan@aﬁfﬁ;ﬂlelzi?\%gehtﬁ?rpﬁmhsgt adi ne
Periactin: Merck), ornithine oxo tarate t or nan), . Met eni dat e

E Ri tal i n: PRSVRIY 3 yhe Hhgreiisans .wﬁi t@fbﬁ&}}sgﬁr@m HesspiRel Gwn CO&F{@@% txtheal 1

5K STDHEAAILAGE Vahk MndbinEEUEL b dhiibbdifipnabant (Acomplia, Monaslim

Slinona), used in the tTeatnen t he di seases descri bed herein. Such
conbi pati ons in.the tr fqdi in

cont 1 put o5t ot S5rpsta Begkdhs v uRLAT e R M BB TRNIOEHE o RAE

myost at i nthat ddtigbe baesetiibitivakious effectoMigitibhesirit dsgemtibipatinng pitiblodiyn i s
used in conbination with other therapeutically active agents, the

i ndi vi duafeReafgisnestreiaipdheytamionystAPEE) e PhaaCY OB et Rebingings pdicat el y,
sequential |y t8{j NS ADEOUE e 1 Ee%H%ﬁv‘é rgéep?o‘% CRY aﬁﬁlacro@?e%i%n'tcal
formul ati ons, y any appropriate route. adni'ni stered separately or
30sequent d@lehilent ich®taxidiiyodsn tHel O ¢cwgnoheits Mhatwnplb@citasapeut i cal |y active
agent (s) may be administered in any order. The conbinations referred
to abpye may behpmaspAtiedf @hstase rdglord Rgs B@én”}e%t)rt@d $b REcAtiRATRCABT i cal
formul ati on conprising a conbination as defined above optionally together
with a phabilitic tueriewte porplearmablyetheaelniseal pathasayi ¢ t:mmedméﬂnb%ﬁyr ned in

t he sane ti ] i1l .be i th h C t st be

Stabi o andoisaupmeBiat by blodsih TR TEFT s T s Ebn i sSp SHBARE R e

formul ati tie abilgtyne@yachieatt @omplcaiedd bfy ahe arkndiodl Hathatdyoahd Mbéiatet antibbdt ed

separately they qgérgg provided in any convenient fornul ation, for exanple
u

in such adfReAABH FuPLPEFiLy nfY avFakivn Y HEpopicatermdiallys legidngrthese when i n
combi pat i o it fn@iHE G AR APEM Wi diNodRE! | Ve against the same

Human antibodies

Human antibodies may be produced by a number of methods known to those
of skill in the art. Human antibodies can be made by the hybridoma method using
human myeloma or mouse-human heteromyeloma cells lines see Kozbor (1984) J.

30 Immunol 133, 3001, and Brodeur, Monoclonal Antibody Production Techniques and
Applications, 51-63 (Marcel Dekker Inc, 1987). Alternative methods include the use
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10 di sease, the dose of each conponent may differ fromthat when the
antigen binding protein is used alone. Appropriate doses will be readily
appr eci atwo 2ow/a7dge skilled in the art. The anti gem/HPRovdionTF1Hpr ot ei n
and the therapeutically active agent(s) may act syner gistically. In other

wor ds, ad stering the antigen bi pratein t he 15 therapeutlcally
active ag&h %%%e fibraglesn By HARSSS cnagfeﬂ%%%é V&P&%ﬂletlzee FEER VaHaklRdeEPease,

di sorder, ré%rt&r@é&ddséé Wm@e@s(%@@eﬂnﬁlﬁr@évn hR@mol M8 3mos. Ghenglidepty of each
al one. e pharmaceutical conposition nmay conpri se a kit of parts of
the anti ghnmbnddeglqu@BEHri -2get her with ot her nedicanents, optionally
wth instructions for use. 20 For convenience, the kit my corrpri se the
reagent s in pr Sd\&trﬂrmalit@doﬁmmusgemcmhmde amestiowl civhidatde fwdferdis @heir mouse The
terns |nd|V|du " ... "subj ect an atle are use rein

i nt er changRRHNSE Totyitia lgeb%aéaeetléert iy Butaawﬁaﬁmélﬂ@ GUBECeEREYSal so be
a mamal , %s%é'%nﬁ%ul?a (E@Ué}ePNA@t 97)r72|@r72”7at11@sh§;ﬁ}d9(19§6 WARS BiotefhndPNKkey) - The
subj ect 25 can be a non-human animal . The antigen binding proteins may al so
have vet eB#n8pl; Memlez THO73 t}b}lecﬁencildseli ridat1ed). riponbmtigerf crahtezge sweh f or

exanpl e, a.cow or |1, sheep, pi .0X oa horse or donestic
i el suBite BBy ehoradiE e Bodpif HEFneEangsGen i Lan et "aau
ani mal . Wyemerédneasbdbi@sted S a | aboratory ani nal such as a nouse, rat or
primate, the animal can be treated to induce a di sease or 30condition
assocjgted wi tbhégesals@a%ééﬂnegy 0PBL ed 8 pRAREL GubRESantigen bindihgat ment
may be therapeutit lact it or preventative. The subject nmay be one
who i s i npra¢aok (atmdrﬁmmerﬂ’hdmeeqﬂq see ddcOiffarneaionhNatmey 3MRcb 53 nddvi dual s

al ready s Lin ical disease in addition to those
who naz dgbgfﬁﬁ ?ﬂeﬁgg%g%gixihfgﬁggﬁgg@ Thus, the antigen binding
protein descrlb be used for_ prophylactic or preventative

treatment. t[ﬁ? {ec é‘gllég Of ﬁgmatﬁftmﬁéﬁ“ﬁil @Mﬁ‘ﬂﬁ Biogecing! @98%)?3:917{7&78& reinis
admi ni st eflﬁ HGQIS@H] th § n%%'vg '~‘ﬂ)‘§’ﬂdu’1§~| aﬁfnqjt? wﬁé?mﬁrtﬁ%%fﬁm rofdgb 1njia|f’f h@Rsgt of one

or nore aspécts or synptons of sease e subject can
asynptomabntdodYhe imphyjved thynmyudndmaBy acpjeneg itle Pr &dli 5 phsint vambteore’ghms di sease.

A prophylactically effective anpunt, of the antigen.bindin r t.e'.n is
admi ni st ePdl Baurally PeTing YARAAGAIA SEpTBEROT St PSS b PR | VB BEpunt i s

an anmount i, RraMeRt S afis dednakfict hﬁhoz{hseépn%?_@f inPiatifg” AR @oRASARELS Or
synmptoms of a disease described herein he antigen binding protein

descri bedayrelablcn sepalpr @ixgopleeMil 840031 TreWhistwusd (1398) Ayl Atids Res.md1"t her apy
encorrpass?%ﬁ%ié%w ation, reduction, or prevention of at |east one aspect or
synptom o I'Sease For exanpl e, the antigen binding protein described
herein may be used to aneliorate or reduce one or nore aspects or

15synpi on€hitheriv Aidddanehiddsoititoaits her ei n. The antigen binding protein
described herein is used in an effective amount for therapeutic,
prophylactic OChﬁﬁ&i&ﬂft@bﬂM@aﬁeﬁ?ﬁfbMﬁﬁ% od&cadnet@qeuémaahﬁtyt)mfIa@thb&se anount
of the antigen binding protein described herein is an anount effective to
anmel i or at NGk ensddiog agiiberhiese (agpé&N,Abrlssgsﬁtﬁt@n@néf sqanencgidsegisg. The
antigen 2 i ndi i escri ere t r-eat,
prevent, g?nvgﬂtl%n ? %rgc &érgagg descti be 8%1011&1%0%9’ pﬁ)b%g)f%ﬁ arg Béebge l%fndl ng

protein demdinghpecitiesBito genys dnavd@ng tigemandllhaipe laethecalnabocgt ﬁ—@‘bfld@ﬂﬁat he
subj ect's heaIth for exanple it can_increase the subject's expected

| onged t yeelBSPRE asrt Peissl W&t A SyPRiAn Qcs dialyed theﬂ%% lﬁ@@&efhatto affect a
conpl et e r@ssm%rve‘%tcffg 1 afeVky t&)ﬂ%&@@‘l&% I{Ei’ts"cél‘f‘ssét?ch' KNE0%, éi *&)@' Sease

to constitute a viab erapeutic treatnent I'S recogni se
perti nent cdliselCHO dreligsr am;;mllqmze delssthiah do ape wtheowisg qnbmceammtﬁdxghﬁ)uhhe

severity of a |ven di sease ate not boI| very nanifestation
o e ui ude % S ARG oD e bR bt TRE A Blay R anog Bef b LabstTibng

the codmg sequence for human L and H chains for the correspondmg non-human (e.g.

30  murine) H and L constant regions, see for example Morrison (1984) PNAS 81: 6851.

A large decrease in immunogenicity can be achieved by grafting only the

CDRs of a non-human (e.g. murine) antibodies (“donor” antibodies) onto human
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30 Simlarly, a prophylactically adm nistered treatnment need not be
conpletely effective in preventing the onset of a disease in order to
consti t utwoaow/amoe prophyl actic agent. Sinply reduci ngpChmEPRonActS1DHf a
di sease (for exanple, by reducing the nunber or severity of its synptons,
or by increa5|nﬁ%the effectiven of anot her treatnment, y produci ng

es b
anot her | bUARFIETa( HSpeRLest Yramvopg Ui GORWET | eRoFs HBOEPTeRt WHEPFd case _
will occuamiﬁoafes%@rﬁrah@s ayalgggb@églmufehﬁloewszsﬁaﬁdh\eexﬁba%ﬁseem Qogagrsen in
a subject, is sufficient i sorder, disease, or condition include
sar copeni S(;lemwcaé% 83341560 eHowasetri (IR dirslisg parsed enagt n@tpiwultl-ﬂn\/the Al DS,

t b t
G abet es PrAEeeRYiEs pe b REabies Bhamties ad YOS KRARAIG: Qund flab Ro®r enet
failure (@Blﬁbwoﬁ@deﬁd@ge(sbﬁeﬁﬂnegilréma {OESRDbaclE an@eSsisVE Jreet ddii | ur e
(CHF), chronic obstructive pul monary di sease (COPD), elective joint 10

repair, nﬁlmtthoéb’en@éltér‘éﬁsm%@ws} ingthe dw@lanrﬁﬂédn@laeulqyétsrgﬁlpﬁﬁﬂnt @B neur on
neuropath era 0Sl S dj e,

ost copor obrdREAHERPIE b e DRRE S G Do PR SR BAGRREC,
Addi son’ sCdicsaBge99 1P B53: SYRSODTE thixCelse, dsi vatableyrediont klessingyndr ome,
steroi d i nduced nuscl e wasti ng, 05|t|s and scol i osi s. Age-rel ated nuscl e
wasting (HiesBeaiat searchgopemelgry 1o hediandsem donor aniihedy pre 5@%@95@@ %e | oss
of musel ey e%{‘grd@% r%vﬁﬁert Park H%he\QS&L@%V‘TﬁJ‘s ﬁ&ﬁon IPhemGPpRLLION IS
t hought to a consequence o ecreased nus synthesis and repalr in
addi tion tmlbmmnﬂa&mﬂmnﬁgnihmhmea&dmmnw(kmndgﬂhmbhamedanubmhe;WMBabng t he

bundl es of nuscle fibers c rink bec; e i ndi vi dual |ber re | ost.
Fur t her moREECSH0% ¥ TandyRsclrer Bt dongr WY 531 ewu‘gﬁ%ws%tnéot BMaN{ i ber s

al so get §&%‘Jo?rfran1'év@ﬁk W@gﬁr\%se‘?@é’ CHR TRURIDBSM %dﬁtﬁﬁérem%élﬁﬁ Yof thBus, the
anti gen bi ndi ng proteins scri bed herein may be used to treat sarcopeni a.

Age- reIat@mﬂnﬂsaheﬂmas@dmgh@@qdmgﬂawumnGUUGum@e1amdﬁa@d@méwat@@>Nﬁ?oughout
the r ?gﬁ %ég life. The nost commonly used definition for the condition
i s append skel et al mass/ hei ght 2 (kg/nQ) | ess than two standard

devi ations bel 25th an val ue for H gults ThIS di sorder can | ead
to decreased ma{ly/e v+ BB KR Iawamc ief’?ﬁ? Nd POSSSH VAMEHBRdeMCe

Di suse muggligicat LRRMNs GRMnRRiIcARFRA Qﬁ&%ﬂ%ﬂeﬂnﬁnﬁ%@?&fuhﬁf hedld g0 afdht
conditions, diseases or disorders, for exanple I mobilization,

post - oper ehaiiv evagablgercgions| |ra¢e}§|dsthat: ithet presise cpatiernseoly expmach §¢s1d1®sJ) gret r auma
or injury .t e _or b 0 |t from nerous
cruses " of A feianpEmgh PR ng S bRt Gl TPt e o

Miscl 20 at h @RbYg pRYQEMRSof AeMER GLBASLof ifetdR r@NHkd (scB WABRA caard/( 09 1f) unct ion
of nuscle fibers. Cachexia is a condition which is associated with

any one oM. karidald: 9098 aed Pedersgai qiat. (1940 MolnBid| B5mrR8%-97Auscl e

at rophy, ) n i I t
actively ?ﬁ%kﬁggtl &§ﬂ$3%l'ﬂgﬁt@§%ﬁﬁun ggﬁ Bgagggﬁglaﬁgﬁ%&ﬁ?@amﬁ i ous

ot her di sexgéd residieh liﬁlllfsgfra&ﬁwmeregfont heatdliffeasem teeé uontly faneiin. For 5
exanpl e, cachexia nay be associated with cancer, infection (for exanple by
H Vv or Al bayan aaihedies Beraase iqteinnariigenieity amay dbeuGonelatedc wHBI sSle ct i on.
Fur t heg nog e. chexi Vi nt iadi ng
prote?%s eg%??égéqﬁggﬁin #gﬁﬁgfgﬂgfikﬁﬁh%gg&éhﬂg mﬂﬁnﬁthqg@%gH?gnced
nmyocar di amousd ezrr[aﬂoleomgmm ”pmhmb]let' $0 vhetltunmngﬂnmnevgfsﬂeea@be hlao Mirk ot Ihus a
patient wth cancer ca ja nmay be treated b he 1 en b ndi

pr ot ei ns blsBaf RoBGRRRE on Expermtmgb phrrac bt Vb 9o 95 Fieglogy Sbase
(COPD) pahifteniBNnilRsay MéeguVe?HQeI@—PSégrTﬁﬁ‘iﬁé&dﬁb@”’?ﬁﬁlﬁﬂﬁa&iaﬂ%ﬂe

di sease. COPD i ncl udes patlents wi t h"enphysema and bronchitis. Patients

Wi t h enphisseefrarcdrie agé'm@r@hhg benayset drily the sdrfage |of thadntitiediyris diteredistbei s
generally consi der e irreversible.. Th t he ant. 5 bi ndi ng
o ot efthe SRR Iscts ek G RG Pl SLEAF ehR e R R I o

since it k& dmrig WIOJ4mebss taad i MPrRY&dtiReoP #MuntiberngMd&diobisy whies
function. Patients with bronchitis are generally nore robust, although they
may al so Maks wiese] kacteaigbicressiondiysieasendprodusgy ntikagicsathet omosddgr ee of
reversibility. Therefore, the antigen binding proteins described herein can
be used to treat patients with bronchitis, optionally in 20 conbi nati on
with treatment of the patient's underlying lung function. Treatnment with

t he antigen binding proteins described herein can have a direct effect on
i nproving the function of nuscles invg&ved inrespiration in patients with
enphysema or bronchitis.



Cancer patients often display nuscle wasting which can lead to 25
hospitalization, infection, dehydration, hip fracture, and ultimately
deat h. Fowoexswmpb®¢ a 10% | oss of nuscle mass can be as®oTirrb@d/oeisih a
dramatically inferior prognosis of the cancer patient. Treatnment with the

antigen bjndin rotejns descrjhed. herein may inprove the performance
status of "YH& &5 Patqaupitce @?@%&M@%@%%m heraprdicstHBYSEYY or a
nor e aggrgw’ggnyﬁ@gogtagﬂ%%g},herapy, and to inprove patient 30 quality of
life. Thus the antigen binding proteins described herein nay be used to
treat cancer cachexia. Cancer includes, for exanple, prostate,

pancr eat i Bispkeifig antingeacbiahng peotdins col orect al cancer and | ynphona. For
exanple in prostate cancer, the subject nay have netastatic prostate cancer
and/ or nmay be Antspgufingnagar bgdmgdpmitdiv at iannartipgen apydifAPFpteirShhyiegt s wit h

cancer_may. have | ocal | dvanced or astatic ca r,, for exanpl e, earl
e s bt wefiifingt BTEISE 185, BREAT Gob G alfelives{ ! PaNPRCER oot bt e
cancer naynRnt bRARd pR¥cihfieir@Ntdoen iRl Mdi N9 MERLEIARY Ofthd Becdnihifp i on.

SPatients with chronic renal failure (CRF) or end stage renal disease
(ESRD) magradactianecittaspenificlantipen bindingemotbing i brged potle cosexpagssiontpd dwher ei n.

For exanpl e atients .be treated pre-dialysis to.,delay the. start of

i al ys s e BRI Hond hfE Gl RhvE B iyl SR ear o

nore, 2 ypadihgOpetibititics, e JMiyie@inSctQll. (TO8H NRMrcbISt 58ALeS WG h3/Hkg2%aNt i gen

bi ndi ng proteins described herein. Use of the 10 antigen binding proteins

describedanbriepmesy gt elent?9) EVBAY 19ustise-10ast ifirgarss phehanardorterm or

| ong-ter m xS &*h%n&iech%}nsf Q@ﬁﬂﬁél%&t&% RELdN iﬂ%x%%ﬁérﬂﬁ)'{)d s‘%ructul@sganpl es
of trauma or Tnjury to muscle, bone or nerve i1nclude hip radtures and

acut e kneerel piptuidegtsof Whaith entys otd his thepddsirad bindas: gfccHivithane dneseltiec at r ophy
prior to fracture and scle wasting is a key contributor to hip fracture
in many patRrednvalkes 8%8%\@@1&%510?1&&&%5@, e feerddindine sRSCHKES s | ost
due to di fUSE. AR rdlidh EEAREURE AP Rab RS ofthe"Bihad SLHEM 12

pre-fract u‘!ﬁ%?l Cevel% gfa aﬁigﬁ(ﬁiat(?o orgfauncti on. OFurt he?rmréé, ‘many aﬁ?p

fract Uy e P&l3i egioss.aflee GHdoregiohl dontasmingithd siconeticssaon forslight chsin@@Ring ESRD and
cancer, which can contrjbute to sjgnifica scl e. ting and pr.edi spose
Chem to hMvheaeton it gicol i ieits g Beoginganed G eRorRd ot | gon
20 bi ndi p&iRHAh&IINShAR %8s ifeled &i61sBpdrhtet BYesdibh REtokd 8Kd @fe tHeR dotacture.
There is considerable therapeutic urgency associated with hip fracture

pati ents hndectedhade apaithldathoshorganisa. é‘fp@rmselbleo‘ihoilghﬁdi@?léltge. chieg ef or e,
post operati ve treat rreontauv@]&teg cthhﬁ ant iO enxbri nscii(i) ng. | ronei ns, deschitged her ei n
can hel p AYRHR '¥eddV ry f hl% PRI & %§§| Eht's °5y o 1 HPEHI 'g the 1oss
of nusEl ebRp&siia@BstidyeagbMpoRA® A Hi ¢RMOWIAG filke bakling greieity iRfonsuscl e
mass and strength. A subject at risk of hip fracture or a subject with a

hi p fract timeaihy Hob chpis Pasdpieyidinga saeondbindpigareigcisy st Bp gther appesce

i nvention ty L ndi p ' o {9y help to
treat el e?:"{?\%‘/oé‘ﬁfég?eélg‘? %aeﬁug‘%%l s%g%‘lof%f?lg? %@?E%Eﬁﬁg’%ﬂgé%% 22@ prior to
surgery. Muiscul ar dystrophy refers to a group of genetic, hereditary nuscle
di seases AQtiphmaBindaigdeagmags essi ve nuscl e weakness. Miscul ar dystrophi es
are characterized by progressive skeletal nmuscle weakness, defects in

muscl e prot ei nBragardtstiheitietlehvoadtanusgios 1okl ths abitigy td ssivete doxpigph&s of
muscul ar dystrophies include Duchenne ( Becker, linmb-girdle (LGWD),

! . DVD) .
congefi t aPy thaciasicaporBhanetalo predia) anpstyaiapendest &F%lﬁléﬂ‘m&@‘a@%}ﬂ distal,
and Enery § . r %ﬁaeqx%l t i i.ndi nr b i bed
herein ca#%lgd({?ggg Stu gﬁ) th at gﬁeﬁﬁg?[wgeggggl E)oﬂr} g‘e?ﬁ%@ g@%gﬁklgﬁnﬁggﬁdér
dyst r ophi estibodiesdyy digf pasen nigstien dtacofon yexample rW Ohody 2D Bt8al buatmaophby may be
5 treated by the antigen bindi.n rot ei.ns scri bed_herein. In particular,
myot oni ¢ B e %Jér?‘f@ﬂ%%t@yﬁ%@r gﬁaétncag‘#nﬁ?rn CHBLUHAS Cescri bed
herei n begaus e e BRI L 4 0C@RY &dicAtsahe: ab3.aphy (ygdiHoE! Ai-ANSndifg rol e of
skel et al / bone and cardi ac issues in the disease. obesity is a condition in

whi ch3@xc&sgmbgslyndyabe hasluegst usg atedictyools elgingening techniques as described

below.
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10 extent that health nay be negatively affected. It is comonly defined as
a body nmass index (BM = weight divided by hei ght squared) of 30 kg/nR2 or
hi gher. TWoO=0n®Ebisagui shes obesity from overwei ght whi clrCirgErd@bionmsds by a
BM of between 25-29.9 kg/nR2. Qbesity can be associated with various

di seases, includiing cardi ovascul ar  di seases, diabetes nellitus t pe 2,
obstruct | ve s BEEPRES PRSPV ciqt o SLTBHI TS0 PihgF ty claips,

obesity hag, Eﬁﬁﬁeﬁt@Wst&lﬁll§eetﬂb!%§‘solcia{1§n BXRROY ARRYV I&Bhﬁhé"th&f Eéz\ler%@ﬁs for
obesity includ@ dieting, physical exercise and surgery. CObesity may be

treat ed bynltd@lewahtpleg@dvsmBmdl gl pil88®) Pgcrdesii Iéébl—%é,r Histomki eh (148 ease

xampl e, TNACoVER 8B R enawer pruehERa brider (Bt e ¥t ¢ 1rom

such t3 eaBRAEmiséY) DYpil 860- 1?@9%& Skitb i8 YIRS Qﬁﬁta@énsft%ﬁﬁ SASIeF199M) PRéSGhe NBSS,
muscl e strength, and nuscle function include any one or any conbi nation of

gener al \/\ﬁ@lk?rﬁ-:‘§§1 -1881)- iSglie, fragémtstqa@rbq mogunpd ityanctheds will ikaewnyeiithnse abi 1 ity
to fall
door eas; ni b ARk MEBRG Kuar RN RSPLERRIS AR, 1

| oss. 25The9whlesaaae Hgyorber als ¢ DIi3atied Ravt imbiugbl I @veds20f. StFoshat be. The
antigen binding proteins described herein can be used to nodul ate the | evel

of nyost aPioduesddndiacicrial et isysh 38 bf coiyIsh sukaryotic cells. Pne disgtentagg®éi nt s can
b t |
et ton. SIS LR I ERSTERe bRTHS G R nadT h GeRl 0 sy muecl €

Battery, pegviemssindiagdand dteadshgpuahadlf-lifeofAttenipes mmvmzomachesmproldsm@f daily
l'iving (ADL ctiogn i nd nce asure nal . sts and
scal es (el ngﬁkdﬁatrlréﬂ?lés&ﬁgQZaPﬁoﬁﬁ?qgnﬁ e Sie Rt g8 o ?dcilew%rfg #ls and

scal es (ec@eiR@By @Einkal 85lplinFAMtRnsSE! @%@?Uaﬂ9R§§@Be§026 hixi rrgdance
anal ysi s, ‘el ectronyogram dynanoneter, dual -energy X-ray absorptionetry,

conput ed Motagnepley at. d4993) Puatpve thing. BeSBhandk of rbﬁgﬂpngtanmcdl@ Peafsy,

nmuscl f at ol o bI ogg}l bi ochem stry test S rgapt hr oponetry, C| h| ckness
measu &5 “S Y iqeX s s BT agrﬁys i {8 %g. SeR/Uscl e
strength gagti ﬁoﬁ%ﬁ@@s 9o8isiCRM. Bidperxmt 1187 M4NUSREMSHVINE CEFUSSH] 88 OF
abdom nal %}s% es. ¢ §Sl)sort Phyrgllg]cal Perforyr:uance Bate'ItD%r (SPPB) is a

mul ti - conpoershio faeasuemers hyoshertering thapapjide linkeriterd tohigt resléu%f»st@ef@@@d by
”easures 0& Sl g }Fozi‘f1ge?%8a Y‘ﬁ{;\ag Eﬂl .%44@%9%%&&% bR {Meﬁ {mom a
chalr rate on a’ sca es IS an asses men (0] ower

ext rem tyﬁfrthléf:‘CarDﬂ&sﬂlhﬁltSdRVrtﬁﬁleM\Mriabﬁ@e:% S séeaK@st aapmﬁv%’f)ﬁ’rdtemvmigkloa certain
di st ance. gﬁPress nmeasur es Ieg stren th usi s and assessnent of

f or ce20 MuffE3-AP D addeteamern§ tepbodics s aF% agél& qtﬁ 9SEFB§0L JuaP?t ¥rvel y
assess a pgd) épﬁstﬁlcﬂb'@bf%ﬁ&allgﬁ édl:fvemolgylﬂiﬁ @a!ﬁ%&ybg%cfh?exe&l%g%%%dc%ﬁtuﬁy ( DEXA)

is a maasur est1 mate et al nmuscle mass. 15A nunb assays in
ani mal s camhapre@ibealimsedng onaddpnsforat ‘Gnoirtigedics ™ n (srafusR}ick gtedls (8992) nuscl e

strength and nuscl Qr .e l,e i th _test measures
o ot e MaRS: WNEE HE il gt Toost 15 2k DRk e ReS s

i nclined 9@%%61@5Scmgé-%etﬁn@éﬁlsag'seﬁl’)z)snﬁVdléot ¥e tp?ocﬁiéédP%S}dhﬂHﬁf't\izo The

swi mtest nmeasurés functional ability through a representative activity,

for eXanpPeswiitmbng,thizd papm:lq Bnkgir,njek dfurier tath@l 0\]&9@ 1 eknmoly 1An®¥- The

Hi ndl i nb For EFT m f d
Fol L ow o So T gelis: fitag i elhe Hoglrab St SR o e of Bupy S, °
ani mal s Im@egla\aihkmnwswﬁ@%@e@ WhieEking USNIVIQ dShREE ffods tohe MRdRgy can be

used al one or in _any conbination. A Hi gh Fat Di et (HFD) |nduced

i nsul i n rexnsetad o armgehrﬁﬁ%& theely. demused azstha%arélhﬁ»dmaeefl(dpﬂm@&qty
G ucocort hlf ?i ¥ Cém‘?' ’)’63u§’?ij T sttﬁ)efht% c{%astugi? %Fsg@&ﬁ@ dYa%%gleQr ¥e of

chronic in tOF esses, as s O Sus,
sar co3@os Blﬂlanté‘tbbljmhd)mﬂrodﬁ&t[‘tj‘m b 61sulphmle torialged bﬁf‘kr&ﬁ)t nigole’ Hﬁmms as

adm ni stratl onh of high doses of glucocorticoids causes muscle atrophy in

human anddessiihed §upr$|0ﬁ1hyathmf0r%wp%fr%%w%llm @ﬁb%ﬂ%@@c@bmh@wm Ve in
nuscl e at Loy sii, érﬂgﬁl% c%'a,ﬁ&%écﬁtm ﬂ%ﬁégfﬁg gﬁodté}%ﬁg%t QPSC' e

atrophy i s” associ at ose- depe uction of nuscle
nyost at i n(IPRNA Ja rIdlnpmm)ﬂ eMetleodsr 2351 8h1 &&/aTdﬁravetenalespemﬁc molecules are

available by e.g. fusing a ScFv fragment to the CH3 domain of an IgG molecule or to
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2003 Am J Physi ol Endocrinol Metab 285: E363- E371). Increased myostatin
expression has been also reported in several nodels of muscle atrophy such
as i mmobiwpDzatovomand burn injuries, in which glucocort iPCoiE®300lo63s512 Naj Or
role (Lalani R et al. 2000 J Endocrinol 167:417-428; Kawada S, et al. 2001

J Muscl e :.627-633; and Lang , . 01 FASEB J

15: NI L3233EIF‘E§§S‘)UGHW*P1/D Jf‘é‘? NG FRgiRDe SHRIGRIP TR % &k"?@bﬁﬂ%gw%&a ed

nuscl e wasgt.i 9. 1@y A%nﬁ%%'ly,t fétr’ﬁ&eﬂéhf Hﬂb%cﬁ@tm&@éhl@é %%e@%%%ﬁ%%z @f the

i nvention. Human di suse nuscl e atrophy commonly occurs in~association

wi t h ort hbpeui of Wipoilwerisgle gbtinakabodiesifses Ak ceolak 1I99) FEBSoketadjbidk or cast

i mobilization for 10treat.nent. of fr cturea i tuati ons of
oo ongeatbean s et IR s ok h S oGP rrelfe e At ool o
atrophy r gisiér tSeFvIBJFe dd@ G STUSE! zﬁhﬁkére&ﬁlttahmﬁgdi deisaiobitelix MoYS (i)
rehabilitation remains the only treatnent option, and it is often required

for |ong petipgihodinsd seoblillspet 8l Wé?%g)r]@%]?%rl@ﬂtﬂ@ mMistdeont d sigtarahaisj ze or
t th. T f
ot o, 15a ey Uty RUEGnIBAE lBb RIS L858 K6 B BRI OE S, e

i nvent i onpreventing Atramgmcﬁllaﬁ@aﬁnngc(ltatnldem dtbeBnees Kpgiyaaoy csuf. f(e9@9)f1 om
wei ght | oss due to ﬁﬂogresswe atro lp(ﬁ% of adi pose tissue and nuscle

wasting. Molj Biddsg9at a0k hBisrssdat (@b ﬁﬁglﬁ%ﬁéﬁn detrrieh by dgoued by
nmuscl g1 o [ d [ Eﬁgg ity in
many dlseggg Mg ??gﬁlhﬂ%gtg??fgﬁggggggﬁé R%ﬁhA &ggé%gﬁ at gﬁgané
cancer |nlhddMeethhu]Q%EsJOEmnandtkﬁﬁ1ZM%QHF%liKﬂMﬂnydmaﬂ OIr982),11. ness

'cii"‘”natn’"% R 1 RS Dot el e £ g LB o). 261,

Kot ter 1c§lse@Us 61205 16 B@r@ml ﬁsﬁﬁﬁ@bsl‘éum fif, 454- 358; and Wgnore SJ, et
al . 1997 %r J Cancér 75:106-109). Thus, the possible nitigation of muscle

at;ophy tﬂ%&ﬂﬂ%né% ?E}b&hg%pn of 255|gnaII|ng pat hways invol ved in nuscle

wasting i herefore, a G 26 tunmour bearing nouse nmodel may
be us to stu the antige nd|n ote of th nvent n the
im e tenot O%@%wu@a AR IR PEAR PR P st MBnl SR SlibotSs

congeni t aformred/u@lhgaﬁgum%dlede&@gmm]@glﬁletmdﬁ e MOt aMblOAUS 416M6980.al t hough

| oss of 30 tendon continuity may al so occur during trauma or degenerative
muscul oskejek dodiisedaes. Tenotony results in an i mediate | oss of resting
tensi on, sarconere shortening, and subsequent decreases in muscle mass and

force generati gp %ﬁg ¥ " - ] 3 862) .
Therefore, a mouS e t B dléﬁ@% 1“§5f2%3Pﬁ%ﬁ@g@y§ﬁéfe@§f%ﬁﬁé F%$§%¥ophy may
be used t mosltfwd‘gionshte ealhancgem dhiamgti thgir pfiotter fismcabnd. Hdeiinteeactionbetween The

antig bi ndi ng proteins described can_be used for_acut chroni ¢, and/or
pr oph$il acthecs Kgroa/, anmgeﬁﬁf H’é$ ApyOUsaf @a%ﬂmeﬁhla%gf?\@ﬁ Anegidie bri ng

the patiepf %ﬁ’%y r ARCAGRAYALR L Yt?ddg ch\?l”ﬁﬁ:lu‘ag‘éh ntiBPAy-H nhélﬁtce?lﬂ kd then

be mai ntal ne exerci se or chronl er apy roni ¢ therapy cou d be used
to maint acytom)mcstlycﬁwgﬂ(byﬁkahcrmsfodommd:mm,gﬂfagm/}emm amiehal Phiephsdractiof t her apy

coul d be 0 vent the. decline n nuscl ] and tren th t hat

SO oal Ty T hSl arE wadfichfiEn R iRe ki et AT bR ich By HeSaa T by oy errent
of ”USC|ed&%ﬂ&%@Qﬂth@d&ﬁ%d%hﬁ@M?]ﬂﬁ%ﬁ%ﬁﬁquk@ﬁQ@ﬁh&%n%QﬁHﬁﬂﬂﬁ%@%htéreat”E”t
since early intervention in | esS severe nuscle wasting requires

25  render an otherwise lytic antibody, non-lytic is detailed in EP 0629 240 and EP 0307

434 or one may incorporate a salvage receptor binding epitope into the antibody to
increase serum half life see US 5,739,277. Human Fcy receptors include FcyR (1),
FcyRIla, FcyRIIb, FeyRIIla and neonatal FcRn. Shields et al. (2001) J. Biol. Chem
276: 6591-6604 demonstrated that a common set of IgG1 residues is involved in
30 binding all FcyRs, while FcyRII and FcyRIIIl utilize distinct sites outside of this
common set. One group of IgG1 residues reduced binding to all FcyRs when altered

to alanine: Pro-238, Asp-265, Asp-270, Asn-297 and Pro-239. All are in the IgG CH2
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only mai ntenance of muscle function. The antigen binding proteins
descri bed nmay al so have cosnetic uses for increasing nuscle strength, nass
and functwornoiofitteosant i gen bi ndi ng proteins descri bed mayCalrpeodavsitises
during space flight and training exercises for astronauts. 15The anti gen
bi ndi ng proteins described may have a direct biological effect on nuscle,

such as sRenanandpstared near therhings page Chend el g eWhis Reikdgitibicet eilys
descri bed h i-ndi-rect. bl ol-ogi eff e, such

et ot o HTeorRYE RO of ) SELgOKADREns L aEh AR EVREICmEHE AR 1 ve
an ef f ect d@fin@nesilics MR a8d®bn MW 3Ied €rinSh QL0 AYteralilds G §oMBSSsiduvdSedirelli br e
nunmber, nuscle fibre size, nuscle 20 regeneration and nmuscle fibrosis. For

exanpl e nmbwding alystonkgyRIe (PBcreagld) or FpBHL (e drlu-298hnSemae svaphnts subj ect
may be_increased. The nass of _any o i natd on.of. the follow ng
el s aan mape e s ERfL e R byl PE A T eyt onsor
digitoru )5 : I AG T i bl ndi i ns
eor | boa oot e p oRreTA (BB EE LARRAE 1o PO Thh B, R F BRI B8 % e o5
anti gen bumdfeegdprOther Rarigies exhibécd nmproeeot diodngnus dHeegR Hegeherdlli with and/ or
reduce nuscle fibrosis. The antigen bindingég{oteins,described'nay i ncrease

the prol i fedbeiiqom bitdingdfo iy Bthes trecepil/ Gre U TAP808 Appigaad dinding “to

di fferent atd@an.. & | t t tndi 1 Q] s ease the
or ol 1 1 or af PR Cang 8 0uct BTRb Gl TR 1t Y RUPE VBl BBl A4S

anti gemn bhadlcagbipedthiiniie A®sEiidedatnSeyr-298y 6110883 and A ye3BHi Td heshaefl t he
followng effects on satellite cells: activate, increase proliferation and
pronot e sEFRN (TepRiRY Is PRlCVEAL fgdR BIVAEAginp Pethe pRitbdxseleiBReE BRY HBdul at e
nyostatin . i Welel i e i } j se body
wei ght ofnlﬁ%9%3%fg%§§a$%39§h%?%g%h@?gg?ﬁ%ﬁ%gg?giﬁgg%@ggafgéﬁhgg%ﬁ?ncrease
nmuscl e couotala@od0) AynaReh ommuagpsl ol&e 78Bs/6be Hunmat ligoi. rediiecsaletargaredho ndi ng

proteins may ingrease . bone d ity. The i ge i_ndi r i ns.descri bed
herein majft ﬁdﬁﬁ? P ﬁ£§W§n§u§ﬁHM%£%cg@%@%ﬂ%@%&%fﬁﬁg@féﬂﬂél#nvoIved
in musel e Aghowt g HiwWmt KEBsRNENS ‘aﬂéﬂ}ﬁ&{thé béé(tiorﬁ%s&fb%m iddllis Magy Nt hesi s
of nuscle-related proteins such as nyosin, dystrophin, nyogenin nay be

upr egul at emhblbyingsesedfsciuneha fifqmnd/ diatidicd gigctot piopsrtde stihclaedbdikesei n.  For
exanpl e protein catabolismof nuscle-related proteins such as myosin,
dystrophi n, nyogeni madifycabiendoiniuegulshiced/dijonusariafitst b€ &t iaggbodiesndi ng

pr ot ei ns &@fescrlbed her ein. D agnos ic.nethodﬁ.of use . .The anti gen

bi ndi ng pPoYesvatigealciibadionat eamicnvay PRENIORSE (YT AASERL TSRIISHAEIAVRN a

bi ol ogi cal, RARR fofdin¥ it @ adibodd Yihclioh, FhAULABT &G BRI RRing Qn €Xanpl e,
the anti-nyostatin antigen binding proteins can be used to detect nyostatin
i n cu?Q ur edthbse desdribed iahoee, tses Sarexample, Beydipt alTHiE9%6) dale Imayunbb\vE: been

first re d. (for_ exanpl.e a biops from a,human ar ani nal bod

Convent | ondl - (HSEERP S Ba clfpinsy o FEdr e D IaRe JREVE bl of,
'”ﬂUﬂOhlSH@EQ@RM&%&Mmm@&nhﬁﬂﬁﬁ&ﬂb@ﬁhﬂhé%kﬁ& dsﬁﬁd&ﬁkhﬁhﬁ&kmgd&aﬁdQﬁesence
or | evel of ostatin with a disease, one of skill in 20 the art can

di agnose medifpdsae icanteriptitese degoduriion RE prrgsRragied-&eterion opfaspaiegieaded | evel s
of nmyostapin in ubj e . 1 ndj ive of. a i ent l.ati on that
oout 4 pe. Pl Aol s TROuRFial M T35, bl GmPlic uBEMREN oP BRHLBldLAC
descri2pednhedies Bad BAY eledréfore 8 usad e thaaipulinc 1hd giycasilatdmof #valtisodpyn be

i ndi cative of the biological effect of increased nuscle strength, nmass and

function Raluswis]- 6240 Bieckemistni 40: S3ofeS&H thgdernpmalisidyatign of 8t gfescr i bed
herein. ynmundddfiedft ha& ”in@fe@&'d”QhrBBgﬁ ! ”groﬁ@éé Be &%&X&tﬁ%ﬂaﬁdﬁ aalnﬂ}o gnostic
kit conprising one or nore antigen ndi ng protelns, a tectabl e T abel,
and i nst r wstalydasonf ewingibetadf 4tdadackosyltraheicraconudiot elpbe, 2,8 healKihnsfagscconpri se
h . . Cihi . ; _
ther eage?&c?eassi?lgp‘[heed?etrglrinrgl nsela y aggllij nfssbgillévedltr(])sﬁr{clflecagé Otﬂg ha%—li#es %f the
30  immunoglobulin. Antibodies, in common with most glycoproteins, are typically
produced as a mixture of glycoforms. This mixture is particularly apparent when
antibodies are produced in eukaryotic, particularly mammalian cells. A variety of

methods have been developed to manufacture defined glycoforms, see Zhang et al.
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30 WD 2010/ 070094PCT/ EP2009/ 067515 Cene t her apy Nucl eic acid

nol ecul es encodi ng the anti gen binding proteins described herein may be
adm ni st ewecoton7endgubj ect in need thereof. The nucl ei c acrakrowbacisie nay
express the CDRs in an appropriate scaffold or donain, the variable domai n,

'n a veot B00gKBERT 1 Cne  ForchingbeLddin Sefendt REkaR-5r Narkatal LR The

nucl ei ¢ agiidn I Re yhe: Qjaste@tta@r 208 @fnf WU @ %d9fﬁﬁng3‘&rﬂl rﬂzébf)az&é&n with a
pharmaceutical ly accept abl e EXCI pi ent and/or one or nore therapeutically

active ag@hcm 8ss dits s sBE attibedics IBDEXAMRDES f1the CENERATHON. OH gRECEVBI NANT
PROTEI NS f t f
a5 GEATED A e O GO HE R ERG 5F 8t £Ph e (EREB RIS KB NO. 101)

was expr esgddhsitio ar £5iR @@fg@b&ar@@?tem The (Bl tag (SEQ ID NO 15 102) is
descri bed in W2006/ 12%682 and was found to enabl e the expression of

myostatin at hirghefnih6¥ied Sma%n@e Etﬁ\?le%dté h€ Bk 9&_&}%111&&%9'15}%19{% TYQS LRt N

conpared with constructs e nouse pol yprotein
sequence p@E@hlenNgchDG’}EG/}apolup@dym»e gkynelr atrwljzdxefalﬂmteue eConjositian iof

yostat | nPATERYG0RY et TR e Ry a0 Bt T Bl PABGFasEr dn of

nyost at i Nas tAgciAP Uz R Fh'h@ﬁﬁihﬁm% ERCEr MBRIRNThOBRY SPIWEf1hich WHRA
mut ati on in theﬁgeﬁ?gon % QRADSSD" . SaHAn” Q?@e expr essed Hex}taHl s@1Tev/

( D76 A0 nodidtereny @yftlmliaﬁ wmglywm diles (iroauer brgachsd yhas be@@@m@ﬁ%@tewgh capt ur ed

fromthe CHOrre usi.ng aros ffer,
pH3. 0 w tHlt%ft hg a%heeln N1;1-uate S% 'ﬂ%enel&cgang?éﬁoﬂ urin

cl eavage Bhlzfrfrﬁbel(t,SD)&\/BS-lEB’ES pH 7.5, 0 1M NaCl 0.1% Triton X-100, 1nM
CaCl2), followed by cleavage by Furin (expressed in-house, sequence of
Furin shown in SEQ ID NO 105) at 1:25 VN of Furin/protein ratio, overnight
at roomt&%ﬁ&ﬂ&i“ﬂﬂii n cl eaves pol ypr ot ei n between the pro-peptide and
mat ure nyostatin (between "TPKRSRR' and "DFG.DCD') to generate pro-peptide
30 and mature ﬁgﬂ@g@nabmﬁmg proteinsTay Wiearredyged tin rteansgenih ergapismg efledvage

ryoct it i 0 O oMbl RO Y iR M AOR S AR Rl L T
G ace, Dedfdriost (200D) GehJSAEngt N6®§32Wl 14551 ri&00eb Bbflegk B g adipaits (e 40

m nutes (C8 RP-HPLC buffer A TFA in H20, buffer B: 0.1% TFA in 100%
Acet oni t r Peen (PR ErEcPpEin BWt?qli‘é"Lf ddnt 9%£04: H@a[ﬁé%%) Nawi MedcdrtMirn mat ur e

myostati n60(¥‘@§ﬁ%z@991| e087 1dﬁ1§ﬂnfl§r5§§ﬁ’5§cg N ai, gzoﬁogﬁ»@an@myﬁmﬂzgure 15
shows the LC/ anal ysi's mat ur e rryosta n an ure 2 shows a NuPAGE
gel with p%e59@duced and non reduced nyostatin sanples. 1.2 In vitro

bi ol ogi cal activity of reconbi nant nyostatin The nyostatin responsive

repor2@r gene Assigsh (bliklieg @btedls. may 28104 )beGpetubed-ast oh@nit8l( 4yntB&ls. 259) was
used to assess in vitro activity of rr%/ostatl n in 10 Rhabdonyosarcona cells
(A204) . Ablowerw) [atiganchingingnrotdns prrahaspllyagprad ‘&FSW‘?WWM%‘W@HG bl ucose

ui thott Phanelng! ENAJIBK L AORRIwn S GRE CRAcaSH 1RPSH. FES MEGRR) and |

d ut amax nvi rogen s were then tryp te a suspension
and transteotag the 1aht1genptm®mglpastmndls caridted and nsartédumitd ergdeablenectonder t he

control of 12x GA boxes. 0 e .PAI onmoter using. Gem ni transfection
15 r eagent'fy %?A\}é@lcf ﬁa @ %@eg.(%ahfl%ﬂsa} %Fxm@gmsﬁ%mzﬁfsww s
wer e §§ed te’i‘ﬁ #0a O%lﬁtaﬁf‘alté %y%éta&\@'skxst@ﬁl @su%ﬁ M@'sbldﬂbsiomﬂiﬁ”'%&’ﬂogfc@) (VWR)
and al | ovved to settTe and gfow overnight. The foll ow ng day, recombi nant
mat ur e rryp@tlamlalriy waictehide hR&D‘eSwstCéi@ ompsk &plynu¢lz@8leGacodiog @E) armgen n- house

gyEg)ST gt ﬁl%glgder\(sﬁ%@ gggaec@&%&?tﬁg aH% a%quggetdhusﬁ?gvéo% ertltpo%a % ures hown in

oligonucleotide probes). Vectors that may be used include plasmid, virus, phage,
transposons, minichromosomes of which plasmids are typically used. Generally such
30 wvectors further include a signal sequence, origin of replication, one or more marker
genes, an enhancer element, a promoter and transcription termination sequences

operably linked to the antigen binding protein polynucleotide so as to facilitate

47



20 of each well by serial dilution and cells were left to incubate for a
further 6 hours prior to the addition of SteadyLite (Perkin El nmer LAS)
whi ch wasworewav@d at room tenperature for 20 m nutes aOW/RPeEY/06T51R
SpectraMax Mb reader (Ml ecul ar Devices). Dose response curves

denonstratin in activati.on of cell nal | i.n sulting.in

| uci ferasaxrg%ﬁ oErBnudrdidarsinding o lgentéméie W chaips topp |1@Seﬁgg &8n t hat
both the )@a}%@@ é%&k@%damﬁrddﬁc&ptt%& RREMPIR Gl MBhhForh@idh alils SPESH, €S
activate 04 cells resulting in luciferase signal in a dose dependent

manner . Thlectmpomzaumeorpumnstluce@nmgttm smdhnﬁrrsvtlrcamwealﬂgrca’f@qemmaﬂy | ower

background i.n. the r ov an ¢ rnan er the R&D S stem;
myostat i nor frcsite PRl B R RS MeABAT St e o HEHE T 89) wer e
grown 80 pRoMeGaMSnii®iclof.| Nnvi trogen) and 10% heat inactivated FBS
(I'nvitrogen). Cells were then detached with a 1:1 mxture of versene
(I'nvitrogen) a@@dJﬂ M;Es’chﬁlsﬁtlldhvhﬂa }g€8d %’&H tl'i@ﬁl‘tb%‘?%"ﬂ% foful %thbﬂ)@e@' ucose
wi t hout phenol Yo char coal -stri pped serum (Hycl one) and 2nhM gl ut amax
(Invitr ogpqu))du@@lsb,}a;hel\l@di eoll isigteal@6whe transivetel witla plsf mﬂbe@pb;mmd@eng

18.21.1g of pLG3. plaspi d - nt.ai ni n l.uciferas e under ont r ol
of 2% atc BBy A e M atarER e Wik e Nt et e
transf ect hefhoﬁ%ge@bee(ﬂ PubIRHSE (NEQERM ot Qﬁ%?@d)%dléic Rai@NRMRRA0G- 053782)
in 5 suspension. Cells were transferred into T175 culture flask and

i ncub¥d ed2b4r8i-‘m WIROS/3F6r0: £ WIOP WAL P d Byre t@éb@munémcwao@@agqnnﬂc épdher R&D
Syst ens t|n (88- 010/ or. I oyse.nyost at (as..desgcri bed
above at AR ANGE ORISR e Uikl ERGUT AT A PRst R v

ei t her byoptﬁﬁisadl fehi Expirésoiondh aagiven GONSdHN imagodlse Blidodt lthamtrgehhﬁnmhgsence of
a serial dilution of test antlbo@y ina final volune of 10 20pl. Myostatin
anti body Bk desciibed hgreipwes exslopresage ghdhe a%gensbmﬁinmr@gem Phahis

transf ect ]ﬁﬂé em:eh

resuspendﬁﬁ ﬁéda@g%f%ﬁ@aﬁg@?gdgé %Pgtﬂ gelequt)El Pl s enésggéa!_%{co tt he assay
pl atel@at aafpcht wehicripPhad/espwene yield bgHedkdroa etaalbeI ﬁelﬂ Beolh&f7s7(Rx.i or to

the addit] 5 t eadyLite rea (Pe n El ne . LAS). i ch was
| noubat ec” 5o rf@ee#&é@afef?@oe Pl perknl RO 5 bl GoRtopi ltxaws%lewf@?rawax NG
reader (M&eMl fledPBVEGRSIonDOSE response curves denonstrating mature

dimeric nyostatin activation of cell signalling, resulting in luciferase

expr essi Oglggﬁleseﬁp&\e@s in Figure 3B. The in-house nyostatin species activates

A204 cel | in luciferase signal in a dose dependent manner and

reprodum bly o ifferept test.occasipons a present ed b ata bt ai ned on
G Pt erent 20dapeted Bl iR R R B S st s Pl Midoh
%RAME%é&Bﬂ@NuEEgM@lM%%LSp%b Blaa g3 at ZhelN N&ﬁﬁﬁlhspﬁaﬂhe

anti bodies SJL/J mce (Jackson Laboratories) were i mmnised

i nt raper i PBREAPTRGN; Aiesigndieaerane Wand areroaniigbarhiprosespe bﬁéﬁ%m%s

descri bed ) %HH:P t] was
conj ugat ed&t %\{%pk par %méﬁtdger%‘l%cehel%? WGCL Jn%9tbﬁg{3{:8% lg%égsaﬁ%&lggi g
nmyost at i npe@phatgat pehititlinke, ior hept GtapRrontwrptoaind] bsaﬂurstﬂftﬁryezstseq@stmfthsol ubl e
nyostatin. Spleen cells framthe mce were rempved and B | ynphocytes fused
Wi t h nous8ghjlSeapacesempy beden xample %bﬁasemse@@zie@@r c?echéoré@ﬁdeg@h@cﬂét ed

in-h h
| nox iy aB el Rl Rov ARk YRRAAME 10f Q1 hR0ShRlage) 10 the
hybri domaleaddrk duches weripes @ir@pleﬂ 4y digmal tandga dlaltlméllﬁﬁnlﬁﬂd%idwhhhﬁgmt hod

described in E Harl ow and D Lane). We|ls containi ngl e _col oni es were

i dent i fi eSFPAHFRICIERORT Bty g&? Anpicallinibe ﬁggeahﬁegu%@gﬂegg%t%ﬁr nggpdipg {igme to
Initially C ity

agai nst rg%ﬁ%%ﬁt@*h‘%%gﬁét, nlﬂ?lﬁll% \gﬁéﬁ/lm%% dwg%%ggesgladgddsggﬁgs? B{Vﬁ 1éecondary
screen of SBQtIhesO: Bmmythe\wsdwas conpl eted using a Bl AcoreTM net hod to
detect binding to reconbi nant nyostatin (R& Systens, 788-&3-010/CF) and

i n-hode exigiresepliqationfi ed nmyostatin (see 1.1 above). Positives
identified fromthe nyostatin binding assay were subcloned by [imting
dilution to geQeizat & Bpiadikien BB e 0aRWnCAIthe Art ReH pBRBTIAGAKIE Wrifgstf r om

gram-negative bacteria, 2 plasmid for most yeast and various viral origins such as
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10 these hybridomas, grown in cell factories under serumfree conditions,
were purified using inmmobilised Protein A colums. These purified

nonocl onavoanto/diomises were then re-screened for mnyost at iPaTHEPR@OOG7Shy ELI SA
and Bl AcoreTM Monocl onal anti body 10B3 was identified as a potent

ant i body und to reconbj t statin 2 Seque C|n

monocl ona&ezht ?5%‘93’1%518%“&% odrien §¥§f of RO DBl Cénenihyg Hdfal RNA
was extragtigd Jh@Mdalien @&ﬁﬁoﬂ‘%ﬂs‘&ﬁ%e&&l fo? nARthilRe GBNAiBh vblsrsheavy and
l'ight variabl e domains was produced by reverse transcription using priners
speci fi ¢ flerS\4embeberycdsewaeinmataarsdhe balyaproiotmty const ant regi ons
according to the pre-determ ned isotype (lg&a/K). The cDNA of the variable
heavy andStleghin daiei ns 20 was then cloned into a plasm d for sequencing.
The 10B3 VH region am no acid sequence is shown in SEQ 1D NGO 7. The 10B3
VL regd on am n@ypgichihcREGHERERS Eﬁcoﬁb? einB tHREQ) lcbh ¥resBtanthiey datbasticEDR
sequences for 10B3 are shown in Table 3 and Table 4. 25 Table 3: Fbavy
chai n CDROLeUEnE®ENs At | HoplglllepRogomYTpR pethobxyg anpdrasydg ESED) I D NO

1) NEYPYNG NG Ri dudpac! dRribioheigd of My AR ER M VAl fnlh&MBmbx

media or (c) combinations of both. The selection scheme may involve arresting

growth of the host cell. Cells, which have been successfully transformed with the
10 genes encoding the antigen binding protein, survive due to e.g. drug resistance
conferred by the co-delivered selection marker. One example is the DHFR selection
marker wherein transformants are cultured in the presence of methotrexate. Cells can
be cultured in the presence of increasing amounts of methotrexate to amplify the copy
number of the exogenous gene of interest. CHO cells are a particularly useful cell line
15  for the DHFR selection. A further example is the glutamate synthetase expression
system (Lonza Biologics). An example of a selection gene for use in yeast is the trpl

gene, see Stinchcomb et al. (1979) Nature 282: 38.
Promoters

Suitable promoters for expressing antigen binding proteins are operably linked

20 to DNA/polynucleotide encoding the antigen binding protein. Promoters for
prokaryotic hosts include phoA promoter, beta-lactamase and lactose promoter
systems, alkaline phosphatase, tryptophan and hybrid promoters such as Tac.
Promoters suitable for expression in yeast cells include 3-phosphoglycerate kinase or

other glycolytic enzymes e.g. enolase, glyceralderhyde 3 phosphate dehydrogenase,

25  hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose 6 phosphate
isomerase, 3-phosphoglycerate mutase and glucokinase. Inducible yeast promoters
include alcohol dehydrogenase 2, isocytochrome C, acid phosphatase, metallothionein

and enzymes responsible for nitrogen metabolism or maltose/galactose utilization.

Promoters for expression in mammalian cell systems include viral promoters
30  such as polyoma, fowlpox and adenoviruses (e.g. adenovirus 2), bovine papilloma
virus, avian sarcoma virus, cytomegalovirus (in particular the immediate early gene

promoter), retrovirus, hepatitis B virus, actin, rous sarcoma virus (RSV) promoter and
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WO 2010/ 070094PCT/ EP2009/ 067515 Tabl e 4: Light chain CDR sequences

Anti body CDR Li CDR L2 CDR L3 10B3 KASQDI NSYLS (SEQ ID NO 4) RANRLVD ( SEQ

| D NO 5)WOQEDEFRIF (SEQ ID NO 6) A chineric anti bodypreagreansttsuet ed by

taking variable regions fromthe 10B3 5 nurine nonocl onal anti body (VH SEQ

ID NG 7; VL: SEQ 1D NO. 8).and graftin hese on_ to human ]gd/k wild type
const ant thg‘?a_élﬁ(s‘g wesé“é’ﬁam Vgaaggnéﬁ Ceagsgsth%l OIF, OSEE PR L%féwagnusgd in
the const gHehIOBRfatly ﬁgem@m&t hoGtRI ddRa bt %jcgre%lﬁﬁl_. cd anedyAyhidngayar i abl e

h
regions were anplified by PCRto introduce restriction sites requited for

cl oni ng i seropmznwed S\arandopresHl amd/ve €MY spromoter, DNA encoding light chain
variable region (Vi), kC region together with neomycin and ampicillin resistance

5  selection markers and a second plasmid comprising a RSV or SV40 promoter, DNA
encoding the heavy chain variable region (Vi), DNA encoding the y1 constant region,

DHFR and ampicillin resistance markers.

Enhancer element

Where appropriate, e.g. for expression in higher eukaryotes, an enhancer element
10 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, baculoviral enhancer or murine IgG2a locus
15  (see WOO04/009823). The enhancer may be located on the vector at a site upstream to
the promoter. Alternatively, the enhancer may be located elsewhere, for example
within the untranslated region or downstream of the polyadenylation signal. The
choice and positioning of enhancer may be based upon suitable compatibility with the

host cell used for expression.

20  Polyadenvlation/termination

In eukaryotic systems, polyadenylation signals are operably linked to
DNA/polynucleotide encoding the antigen binding protein. Such signals are typically
placed 3’ of the open reading frame. In mammalian systems, non-limiting examples
include signals derived from growth hormones, elongation factor-1 alpha and viral (eg

25  SV40) genes or retroviral long terminal repeats. In yeast systems non-limiting
examples of polydenylation/termination signals include those derived from the
phosphoglycerate kinase (PGK) and the alcohol dehydrogenase 1 (ADH) genes. In
prokaryotic system polyadenylation signals are typically not required and it is instead
usual to employ shorter and more defined terminator sequences. The choice of

30  polyadenylation/ termination sequences may be based upon suitable compatibility

with the host cell used for expression.
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10 (RId Efl and RRkn Ef1). Hnd Ill and Spe | sites were designed to frame
the VH domain and allow cloning into a vector (Rid Efl) containing the
human 71 wol2ditorp@4const ant region. Hind 11 and Bsi W peirtersommszsisiesi gned
to frame the VL domain and allow cloning into a vector (R n Efl) containing
the human . 'th the correct VH (SEQ ID NO 25) and
VL (SEQ | BN S-S et W Ati fied and plasmds prepared (using
standard nol ecul ar _bi oI o y technl ques) for expression in CHOK1 cell

super natants. tedhqhayvepriheripatiares thivrrathee @aployadigenpaicantcldsi ng
| mobi | Sﬁl%lﬁe%fnﬁdn&tf% EAHINA, BRMAAUANLLAL At X LSRRG BE DS bance at

280nm The resulting c Inmericantl y was terne chirnera (10B3C or
HCLC) . 20mbld#ick&8 chi meric anti body has a heavy chain am no acid sequence
as set out in SEQID NO 26. The 10B3 chineric anti body has a |ight am no
aci d sgquelcecs set out in SEQID NO 27. 2.3 Binding to reconbi nant
myostatin 10B3 and 10B3 chinera (10B3C) bound nyostatin (R&D Syst ens,

788- 8- 25 010KHmbld Rost cél@snféwcrdﬁnfguhse& ré%lﬁg%cw@r&chﬁ V%ntﬁlndﬁ}igs'f atin
at 1 Ong/well and bl ocked with Bl ock soI ution (PBS, O. 1 EN and 1% BSA) .

Fol | owi ngpweasihd aig [(1PBSOYER, Js%lsr\mmxgher@nkamou@/ coldss Sluﬁ@blba?w@r)aitlcafﬁ@ﬁ or 2
hours over g di | Lhalt%n seri es, ao% %actegs shed ‘%Ellﬁé rior to i,n batl on at
37C for 1'HOUF WERCHALTEnSlSEORRE ISFIARET Hink Eﬁ?D‘éﬁo Ff(?{le ‘& Si gm,
A- 8400, reshgatiartY)31,48ba8es3MEIE3INE) BAELAASH IARGTLERRBOINHPFSths, agai n
washed and OPD substrat e (Sl gma, P9187) added until col ouronetric reaction

occur Hed S@dronpia e ctalenneico pyddmisyumh SeaaHs t§-on Seralp suzcespiat @8d wer e
5 "Ecs0 or BaTEhY S S e IR S BB A BB R RS TR8380 vk Ecso”
(ng/ M) 9B%ciombhaesesh hevel grigigbsd ind BB2pedn4es. -OLiZ 1683 Hai relie 49
Saccharomyces cerevisiae, Schizosaccharomyces pombe, Kluyveromyces (e.g. ATCC
16,045; 12,424; 24178; 56,500), yarrowia (EP402, 226), Pichia pastoris (EP 183 070,
15  see also Peng et al. (2004) J. Biotechnol. 108: 185-192), Candida, Trichoderma reesia

(EP 244 234), Penicillin, Tolypocladium and Aspergillus hosts such as A. nidulans

and 4. niger are also contemplated.

Higher eukaryotic host cells include mammalian cells such as COS-1 (ATCC
No.CRL 1650) COS-7 (ATCC CRL 1651), human embryonic kidney line 293, baby
20 hamster kidney cells (BHK) (ATCC CRL.1632), BHK570 (ATCC NO: CRL 10314),
293 (ATCC NO.CRL 1573), Chinese hamster ovary cells CHO (e.g. CHO-K1, ATCC
NO: CCL 61, DHFR-CHO cell line such as DG44 (see Urlaub et al. (1986) Somatic
Cell Mol. Genet.12: 555-556), particularly those CHO cell lines adapted for
suspension culture, mouse sertoli cells, monkey kidney cells, African green monkey
25  kidney cells (ATCC CRL-1587), HELA cells, canine kidney cells (ATCC CCL 34),
human lung cells (ATCC CCL 75), Hep G2 and myeloma or lymphoma cells e.g. NSO

(see US 5,807,715), Sp2/0, YO.

Such host cells may also be further engineered or adapted to modify quality,
function and/or yield of the antigen binding protein. Non-limiting examples include
30  expression of specific modifying (e.g. glycosylation) enzymes and protein folding

chaperones.
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33 - 73 The affinity of 10B3 nopuse parental and 10B3C for

reconbi nant nyostatin was assessed by Bl AcoreTM (surface plasnon resonance)
anal ysi s.wanalywi®4was carried out by the use of a capt RBCE/EPROPACTE1S
anti-nouse 1gG was coupled to a C chip 10 by primary am ne coupling for

10B3 nous ntal : and a protein A surface was created on a O chip by

primary aﬁ?—ﬁ&@éﬂ%&&@ér 10B3 chi ner a. After capture, reconbinant
nyostatin was passed over_ the surface at 64nM 16nM. 4nM 1nM 0. 25nM and
0.0625nM wi t hHastyistls &iansiajnasd: wish vestos cnepdipe aitagnoadigpiotans BpepPenci ng.

There was ' t tye . nj ' ter

b ch ¢ e R U R PR oo DR 00 B, P00 o
nyost at i nin spiencd dliasksweslcabattles ed holddvn dibbogystanisebul fdr langelcalanpdoddreéoBi val ent

nodel inherent to the T100 nmchi nes anal ysi.s software (see Table 6). Both
captur® s éE’é”%C? &B pagiersy dghad fruif f’yn@rfelél?ﬁwﬁ MBS E,fﬁaérlaf,e t he work

was carri gy Q¥ HetapiBPrdReAsioh Q_@I_ifg%@ag}%‘%gé%y,fgaﬁﬁes% thwShdAd idpdics the

anal ysis tenperature. 20 Table 6. for parental 10B3 and chinmeric
10B3 bi ndFegbulblengobiatsi amdKiirldt raactdpd dired&cperdtionr wisimaGoors oxeygen (Wubbles f or  10B3

oo oM R B R Sl ST e S
anal yse t hedhi @Cﬁuﬁﬁleﬁﬁ%ﬁi\kitﬁ)ﬁ &dil ﬁ&&%ﬁ_v&laflg&ﬁ hrred HoANSFWRI® Kiger t aken

to determ ne whet her binding was specific ror pure nmature nyostatin or if
bi ndi Hy cpueventsacll| dangge s anieswit of Hesr agrglist processaRepeeling Pméhauboshgell at ent
compl ex, - and, JBIGEE MEs ALl fiekeasad (LMl ALent (GRRLEtof Qldguong BVP-1
cl eavage between Arg and %sp 76 0t e nyd%?a I N pro-peptide Iia‘%lfnan et
al (2003) dEPyAGent Okl pagesr rB4dAislhB46) adgited itd isagicnoion cfulttoTewhigk ast at i n

pro-pepti ‘([jy%um\l\%s Tﬁg rc{llitl?r(ijngogft ho%% icgl?s, %articularly invertebrate host cells may utilise a
variety of operational modes such as fed-batch, repeated batch processing (see

15 Drapeau et al. (1994) Cytotechnology 15: 103-109), extended batch process or
perfusion culture. Although recombinantly transformed mammalian host cells may be
cultured in serum-containing media such as fetal calf serum (FCS), for example such

host cells are cultured in synthetic serum —free media such as disclosed in Keen et al.
(1995) Cytotechnology 17: 153-163, or commercially available media such as

20  ProCHO-CDM or UltraCHO™ (Cambrex NJ, USA), supplemented where necessary
with an energy source such as glucose and synthetic growth factors such as
recombinant insulin. The serum-free culturing of host cells may require that those

cells are adapted to grow in serum free conditions. One adaptation approach is to
culture such host cells in serum containing media and repeatedly exchange 80% of the

25  culture medium for the serum-free media so that the host cells learn to adapt in serum
free conditions (see e.g. Scharfenberg et al. (1995) in Animal Cell Technology:
Developments towards the 21st century (Beuvery et al. eds, 619-623, Kluwer

Academic publishers).

Antigen binding proteins secreted into the media may be recovered and

30  purified using a variety of techniques to provide a degree of purification suitable for
the intended use. For example the use of antigen binding proteins for the treatment of
human patients typically mandates at least 95% purity, more typically 98% or 99% or

greater purity (compared to the crude culture medium). Cell debris from the culture
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HexaH s@Bl Tev/ Human Myostatin pro-peptide sequence (SEQ ID NO 106). This
sequence was expressed in the CHO secretion system and expressed protein
was capt weadotiw7div4NTA (GE Heal t hcare, NJ) from t he CHOpPuoediPaeno/0d15es
HexaH s@Bltag was cl eaved by Tev protease (expressed in-house, seguence

shown in 10 SEQ ID NO 107). Tev protease c|eav be en.the tag and the
pro- pept | a@d(aaéfwﬁ% SIg-genir Rg%ea"f?hwe %Q?P RGRioTgueR %9er| d the

sequence QI_PG%@nlt QsiH%/e. & Wicrofiltration ] IRraGlEAVRINHAY sl MARIG] eaV&Skty

hexaH sGBlTev/ Hurman ostatin polyprotein were captured on Ni-NTA in the
presence of o8 GdmiqicneudiCas dnlyhs 18d tdek cteagophmenrednd whermatygsplati n

pol yprotejn, i.n the unbound .fl ow hr ou The. 1 ow hr ough s .applied on
Super dex sOBNEIRH B TRdiRierES Ry pngppeh BT g CREaES: egat ed.
di mer andigve fanf Qﬂﬁlﬁﬁyvﬁg 'nge@@fea{ edctonst pRyKioldnT. adder MyaRphoniest atin

pro-peptide (SEQ I D NO 10 imer formwas used in |atent corqgéex
f or mat i onintgraneaseaemptoppbn(HEonisk XS wad2drHpaare dvaiabha. Xharaatipgdighe

ified tin. - id SEQ 1 D tati
AN T R e TN e S 0 LS e
t enper at uclgronfaigkapivgd Faptheh elirgtiatogrdph® stRB&novYs&iow ghth at i8iC examaigt oaded

onto Superdex 200 (GE Healthcare, NJ) in 1xPBS buffer. The fractions in the
peak whi cAIEINH A HEIMBBLHPIY GBIORLIT §aRHexchangseHEs el uyen HEPUAOLIAPBEL at i n

were peol -at e, : conf:i ShS- PACGE
(dat ap(got E%hg\/\%gdl‘%{arﬂ%l%%%e-%?dﬁ?g%s??%ﬁ?sﬁ?% ){%&ﬁﬂh%%nhﬁﬁgg%%"a? |§n | at ent
conpl ex ( &mplytdrl)g. wasofiliretbateas wigt hDR2H) {ilkdr).dfol BMglthe . Rtionystafly, 75pl
of 25nmM HEPES 7.5) apd 150p1 of: 20mM CaCl2, 4),1M ZnCl2 and, 0.04%Brij
35. The r@g&flif%ﬁ ki melioa e Oakonéb@rwtmng?ﬁmprs)m gt é_estéf%leémh Yas
expr essedgichreRo4S B0l e &ICEABOWT thd ark&d Binldg Adbldin USIpRYiddCHAcgECT etion
system The nmyostatin antigens were coated onto wells of an EIA R A
pl at e ( Coptegaiptions arouiglanthlly bte aCggvegattiddhims of #pBSen pinidimg pretelwbocki ng
(PBS, 3% BSA) for 30 minutes at roomtenperature. Plates were washed (PBS,
1% BSKS and 0. 1Badieedn2temprmay Ueo ukdie faddht | exprekioa df lantigan lEedings of
10B3 in sh buffer apd 5 incubation for.2 hqurs at roomte rature.
Plates we Taens MRS HEET I 60 P e BB B T HR A1 BRI G _
Affini pur E‘ec'r:e(t@cp'e);t%aéelléﬁﬂgnﬁns@%ﬁ‘ee}ﬂrcﬁélhé IR URec Bl IARKRIN AL@ROTBERT | S cat
715- 036-151) diluted 1:10,000 in wash buffer and incubated for 1 hour at

r oom t enpestacyretcind af¢arding wa stetisrde fnpwe ¢e thede sidted inothe oft, W agdibgtatat e and

Fead ar - 4BoRhRIoBILN Ao PR REDRN g o BULLEn Aot R
nyostad i np74.ayent conplex (tetramer), and nyostatin released fromthe
| atent conplex follow ng BMP-1 cl eavage. It was also found that 10B3 does

not bind to the.phRRRERIY AGeHidR feabGat B WRkh 2R AW fuictfbn&d SidGp f@PPI ng of
t he 10B3 bi nding epitope on nvostatin 15Biotinylated 14 nmer peptides

over | appi ngndyd 1o taedhamisigi the r¢afibs et infpordntanithodeeriddgpn nepwigynt hesi sed
based on the nyostatin _am ng aci d. sequence.to the I ocation.of the

bi ndi ng. ePT L PUEE SoUMBY Rt Tty VREOSSES ROl | 2) . ver k
was carri ggH futanfic. BraPitdtBh NActiBAOHE bERRIIRD BS ¥R SN fachhrthasbarept avi di n

bi osensor plate was washed, a baseline reading taken, and biotinylated

pept i des Haptthe verfddifetimpel s prospinabexing aboamedf Bicosesisommonast- The pl ate
nas WasheQa&%loﬂ?loxf@%_ﬁ%a&%‘é"oQ&%ﬁhé ﬁlﬁ%ﬁ%@?gﬁ%&a @?{Rfﬁ%pgﬁgcypr%'né hen added

and bi ndi ng noni SO Mer ‘cust oin desi gned
artifici aFopeahiplts asedli¢aos 66los260meit-@apPing dbiolbgicamdigitathdbecnof f set by 4

am no acids) are provided in Table 7. Table 7: nyostatin artificial
pepti des p@ﬁ{tp(ﬁ@)rmﬁpombmant human DNAse¢ and recombinant Soluble CD4, whereas other
recombinant proteins appear to be unaffected. The ability of the antigen binding
30  proteins described herein to bind to myostatin seems to be unaffected under stress
conditions that induce deamidation. Thus, the biological activity of the antigen
binding proteins described herein and their useful lifetime is unlikely to be affected by

deamidation.
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NTer m Sequence CTerm Hydro MNH 1 H DFG.DCDEHSTESRGSG ( SEQ D NGO 56)

-0.045 2164.84 3 Biotin- SGSGDCDEHSTESRCCRY (SEQ D NO 57) -NH2 0.118

2217. 09 5vBi20t0/a10096GSGHSTESRCCRYPLTV ( SEQ D NO 58) PCT/EP2009/067515

10

15

20

25

30

Pharmaceutical Compositions

The terms diseases, disorders and conditions are used interchangeably.
Purified preparations of an antigen binding protein as described herein may be
incorporated into pharmaceutical compositions for use in the treatment of the human
diseases described herein. The pharmaceutical composition can be used in the
treatment of diseases where myostatin contributes to the disease or where neutralising
the activity of myostatin will be beneficial. The pharmaceutical composition
comprising a therapeutically effective amount of the antigen binding protein described
herein can be used in the treatment of diseases responsive to neutralisation of

myostatin.

The pharmaceutical preparation may comprise an antigen binding protein in
combination with a pharmaceutically acceptable carrier. The antigen binding protein

may be administered alone, or as part of a pharmaceutical composition.

Typically such compositions comprise a pharmaceutically acceptable carrier
as known and called for by acceptable pharmaceutical practice, see e.g. Remingtons
Pharmaceutical Sciences, 16th edition (1980) Mack Publishing Co. Examples of such
carriers include sterilised carriers such as saline, Ringers solution or dextrose solution,

optionally buffered with suitable buffers to a pH within a range of 5 to 8.

Pharmaceutical compositions may be administered by injection or continuous
infusion (e.g. intravenous, intraperitoneal, intradermal, subcutaneous, intramuscular or
intraportal). Such compositions are suitably free of visible particulate matter.
Pharmaceutical compositions may comprise between 1mg to 10g of antigen binding
protein, for example between 5mg and 1g of antigen binding protein. Alternatively,
the composition may comprise between Smg and 500mg, for example between Smg

and 50mg.

Methods for the preparation of such pharmaceutical compositions are well
known to those skilled in the art. Pharmaceutical compositions may comprise between
Img to 10g of antigen binding protein in unit dosage form, optionally together with
instructions for use. Pharmaceutical compositions may be lyophilised (freeze dried)
for reconstitution prior to administration according to methods well known or
apparent to those skilled in the art. Where antibodies have an IgGl1 isotype, a chelator

of copper, such as citrate (e.g. sodium citrate) or EDTA or histidine, may be added to
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-NH2 0.346 2165.17 7 Biotin- SGSGSRCCRYPLTVDFEA -NH2 0.394 2173.18 WO
2010/ 070094PCT/ EP2009/ 067515  ( SEQ D NO 59) 9 Biotin-
SGSGRYPL WOREAMHGB4 ( SEQ D NG 60) PCT/EP2009/067515

the pharmaceutical composition to reduce the degree of copper-mediated degradation
of antibodies of this isotype, see EP0612251. Pharmaceutical compositions may also
comprise a solubiliser such as arginine base, a detergent/anti-aggregation agent such

as polysorbate 80, and an inert gas such as nitrogen to replace vial headspace oxygen.

5 Effective doses and treatment regimes for administering the antigen binding
protein are generally determined empirically and may be dependent on factors such as
the age, weight and health status of the patient and disease or disorder to be treated.
Such factors are within the purview of the attending physician. Guidance in selecting
appropriate doses may be found in e.g. Smith et al (1977) Antibodies in human

10 diagnosis and therapy, Raven Press, New York. Thus the antigen binding protein of

the invention may be administered at a therapeutically effective amount.

The dosage of antigen binding protein administered to a subject is generally

between 1 pg/kg to 150 mg/kg, between 0.1 mg/kg and 100 mg/kg, between 0.5
mg/kg and 50 mg/kg, between 1 and 25 mg/kg or between 1 and 10 mg/kg of the

15  subject's body weight. For example, the dose may be 10 mg/kg, 30 mg/kg, or 60
mg/kg. The antigen binding protein may be administered parenterally, for example

subcutaneously, intravenously or intramuscularly.

If desired, the effective daily dose of a therapeutic composition may be
administered as two, three, four, five, six or more sub-doses administered separately
20  at appropriate intervals, optionally, in unit dosage forms. For example, the dose may
be administered subcutaneously, once every 14 or 28 days in the form of multiple sub-

doses on each day of administration.

The administration of a dose may be by intravenous infusion, typically over a
period of from 15 minutes to 24 hours, such as of from 2 to 12 hours, or from 2 to 6

25  hours. This may result in reduced toxic side effects.

The administration of a dose may be repeated one or more times as necessary,

for example, three times daily, once every day, once every 2 days, once a week, once

a fortnight, once a month, once every 3 months, once every 6 months, or once every

12 months. The antigen binding proteins may be administered by maintenance

30  therapy, for example once a week for a period of 6 months or more. The antigen
binding proteins may be administered by intermittent therapy, for example for a

period of 3 to 6 months and then no dose for 3 to 6 months, followed by
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administration of antigen binding proteins again for 3 to 6 months, and so on in a

cycle.

The dosage may be determined or adjusted by measuring the amount of

circulating anti-myostatin antigen binding proteins after administration in a biological

5 sample by using anti-idiotypic antibodies which target the anti-myostatin antigen
binding proteins. Other means of determining or adjusting dosage may be utilized,
including but not limited to biologic markers (‘biomarkers’) of pharmacology,
measures of muscle mass and/or function, safety, tolerability, and therapeutic
response. The antigen binding protein can be administered in an amount and for a

10 duration effective to down-regulate myostatin activity in the subject.

The antigen binding protein may be administered to the subject in such a way
as to target therapy to a particular site. For example, the antigen binding protein may

be injected locally into muscle, for example skeletal muscle.

The antigen binding protein may be used in combination with one or more

15  other therapeutically active agents, for example Mortazapine (Remeron, Zispin:
Organon), Megestrol acetate (Megace: BMS), Dronabinol (Marinol: Solvay
Pharmaceutical Inc.), Oxandrolone (Oxandrin: Savient), testosterone, recombinant
growth hormone (for example Somatropin (Serostim: Serono), Nutropin (Genentech),
Humatrope (Lilly), Genotropin (Pfizer), Norditropin (Novo), Saizen (Merck Serono),

20 and Omnitrope (Sandoz)), Cyproheptadine (Periactin: Merck), ornithine oxoglutarate
(Cetornan), Methylphenidate (Ritalin: Novartis), and Modafinil (Provigil: Cephalon),
orlistat (alli: GSK), sibutramine (Meridia, Reductil), rimonabant (Acomplia,
Monaslim, Slimona), used in the treatment of the diseases described herein. Such
combinations may be used in the treatment of diseases where myostatin contributes to

25  the disease or where neutralising the activity of myostatin will be beneficial.

When the antigen binding protein is used in combination with other
therapeutically active agents, the individual components may be administered either
together or separately, sequentially or simultaneously, in separate or combined
pharmaceutical formulations, by any appropriate route. If administered separately or

30  sequentially, the antigen binding protein and the therapeutically active agent(s) may

be administered in any order.
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The combinations referred to above may be presented for use in the form of a
single pharmaceutical formulation comprising a combination as defined above

optionally together with a pharmaceutically acceptable carrier or excipient.

When combined in the same formulation it will be appreciated that the

5  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.

When in combination with a second therapeutic agent active against the same
10 disease, the dose of each component may differ from that when the antigen binding
protein is used alone. Appropriate doses will be readily appreciated by those skilled in

the art.

The antigen binding protein and the therapeutically active agent(s) may act
synergistically. In other words, administering the antigen binding protein and the

15  therapeutically active agent(s) in combination may have a greater effect on the
disease, disorder, or condition described herein than the sum of the effect of each

alone.

The pharmaceutical composition may comprise a kit of parts of the antigen
binding protein together with other medicaments, optionally with instructions for use.
20  For convenience, the kit may comprise the reagents in predetermined amounts with

instructions for use.

The terms “individual”, “subject” and “patient” are wused herein
interchangeably. The subject is typically a human. The subject may also be a
mammal, such as a mouse, rat or primate (e.g. a marmoset or monkey). The subject

25  can be a non-human animal. The antigen binding proteins may also have veterinary
use. The subject to be treated may be a farm animal for example, a cow or bull, sheep,
pig, ox, goat or horse or may be a domestic animal such as a dog or cat. The animal
may be any age, or a mature adult animal. Where the subject is a laboratory animal
such as a mouse, rat or primate, the animal can be treated to induce a disease or

30  condition associated with muscle wasting, myopathy, or muscle loss.

Treatment may be therapeutic, prophylactic or preventative. The subject may

be one who is in need thereof. Those in need of treatment may include individuals
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already suffering from a particular medical disease in addition to those who may

develop the disease in the future.

Thus, the antigen binding protein described herein can be used for
prophylactic or preventative treatment. In this case, the antigen binding protein

5  described herein is administered to an individual in order to prevent or delay the onset
of one or more aspects or symptoms of the disease. The subject can be asymptomatic.

The subject may have a genetic predisposition to the disease. A prophylactically
effective amount of the antigen binding protein is administered to such an individual.

A prophylactically effective amount is an amount which prevents or delays the onset

10 of one or more aspects or symptoms of a disease described herein.

The antigen binding protein described herein may also be used in methods of

i

therapy. The term "therapy™ cocorapasses alleviation, reduction, or provention of at
least one aspect or symptom of a disease. For example, the antigen binding protein
described herein may be used to ameliorate or reduce one or more aspects or

15  symptoms of a disease described herein.

The antigen binding protein described herein is used in an effective amount for
therapeutic, prophylactic or preventative treatment. A therapeutically effective
amount of the antigen binding protein described herein is an amount effective to
ameliorate or reduce one or more aspects or symptoms of the disease. The antigen

20  binding protein described herein may also be used to ireat, prevent, or cure the disease

described herein.

The antigen binding protein described herein may have a generaily beneficial
effect on the subject's health, for example it can increase the sulject’s expected

longevity,

25 The antigen binding protein described herein need not affect a complete cure,
or eradicate every symptom or manifestation of the disease to constitute a viable
therapeutic treatment. As is recognised in the pertinent field, drugs employed as
therapeutic agents may reduce the severity of a given disease state, but need not
abolish every manifestation of the disease to be regarded as useful therapeutic agents.

30  Similarly, a prophylactically administered treatment need not be completely effective
in preventing the onset of a disease in order to constitute a viable prophylactic agent.

Simply reducing the impact of a disease (for example, by reducing the number or
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severity of its symptoms, or by increasing the effectiveness of another treatment, or by
producing another beneficial effect), or reducing the likelihood that the disease will
occur (for example by delaying the onset of the disease) or worsen in a subject, is

sufficient.

5 The disorder, disease, or condition include sarcopenia, cachexia, muscle-
wasting, disuse muscle atrophy, HIV, AIDS, cancer, surgery, burns, trauma or injury
to muscle bone or nerve, obesity, diabetes (including type 11 diabetes mellitus),
arthritis, chronic renal failure (CRF), end stage renal disease (ESRD), congestive
heart failure (CHF), chronic obstructive pulmonary disease (COPD), elective joint

10 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 and scoliosis.

Age-related muscle wasting (also called myopathy), or sarcopenia, is the

15  progressive loss of muscle mass and muscle strength that occurs with age. This
condition is thought to be a consequence of decreased muscle synthesis and repair in
addition to increased muscle breakdown. In age-related muscle wasting the bundles of
muscle fibers can shrink because individual fibers are lost. Furthermore, due to disuse
muscle atrophy in such subjects, muscle fibers also get smaller. Treatments may

20  reverse this muscle atrophy. Thus, the antigen binding proteins described herein may

be used to treat sarcopenia.

Age-related muscle wasting begins at middle age and accelerates throughout
the remainder of life. The most commonly used definition for the condition is
appendicular skeletal mass/height’ (kg/m?) less than two standard deviations below

25  the mean value for young adults. This disorder can lead to decreased mobility,

functional disability and loss of independence.

Disuse muscle atrophy can be associated with a number of different
conditions, diseases or disorders, for example immobilization, post-operative surgery,
dialysis, critical care (e.g. burns, ICU), trauma or injury to muscle or bone. Disuse

30  atrophy can result from numerous causes or incidents which lead to prolonged periods
of muscle disuse. Muscle atrophy involves the decrease in size and/or number and/or

function of muscle fibers.
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Cachexia is a condition which is associated with any one or a combination of
loss of weight, loss of muscle mass, muscle atrophy, fatigue, weakness and loss of
appetite in an individual not actively trying to lose weight. Cachexia can be associated
with various other disorders, including any one of the diseases mentioned herein. For

5 example, cachexia may be associated with cancer, infection (for example by HIV or
AIDS), renal failure, 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 experienced myocardial infarction or patients with
congestive heart failure. Thus, a patient with cancer cachexia may be treated by the

10 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 considered to be irreversible. Therefore, the antigen

15  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 bronchitis, optionally in

20  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

25  hospitalization, 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

30 quality of life. Thus the antigen binding proteins 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
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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 metastatic cancer. Thus a patient undergoing ADT following

prostate cancer may be treated by the antigen binding proteins of the invention.

5 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 dialysis for 1 year or more, 2 years or more, or 3 years or
more may be treated with the antigen binding proteins described herein. Use of the

10 antigen binding proteins described herein may prevent or treat muscle wasting in the

short term, or long-term via chronic use of the antigen binding proteins.

Examples of trauma or injury to muscle, bone or nerve include hip fractures
and acute knee injuries. Patients with hip fractures often have muscle atrophy prior to
fracture and muscle wasting is a key contributor to hip fracture in many patients.

15  Following hip fracture, muscle and strength is lost due to disuse, and often hip
fracture patients do not return to pre-fracture levels of ambulation or function.
Furthermore, many hip fracture patients are also afflicted with conditions such as
COPD, ESRD and cancer, which can contribute to significant muscle wasting and
predispose them to hip fracture. Therefore, patients may be treated with the antigen

20  binding proteins described herein if they are at risk of hip fracture. There is
considerable therapeutic urgency associated with hip fracture patients since these
patients must be operated on immediately. Therefore, post operative treatment with
the antigen binding proteins described herein can help aid the recovery of hip fracture
patients by diminishing the loss of muscle mass and strength, and/or improving the

25  recovery of muscle mass and strength. A subject at risk of hip fracture or a subject

with a hip fracture may be treated by the antigen binding protein of the invention.

Antigen binding proteins described herein can help to treat elective surgery

patients to build muscle in the patient prior to surgery.

Muscular dystrophy refers to a group of genetic, hereditary muscle diseases
30  that cause progressive muscle weakness. Muscular dystrophies 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),
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kg/m®. Obesity can be associated with various diseases, including cardiovascular
diseases, diabetes mellitus type 2, obstructive sleep apnea, cancer, and osteoarthritis.
15  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 serum chemistries and

insulin sensitivity may result from such treatment.

20 Typical aspects or symptoms of decreases in muscle mass, muscle strength,
and muscle function include any one or any combination of general weakness, fatigue,
reduction in physical activities, vulnerability to falls, functional disability, loss of
autonomy, depression due to decreasing mobility, loss of appetite, malnutrition, and

abnormal weight loss.

25 The disease may be associated with high levels of myostatin. The antigen
binding proteins described herein can be used to modulate the level of myostatin

and/or the activity of myostatin.

Multiple endpoints can be used to demonstrate changes in muscle mass,

muscle strength, and muscle function. Such endpoints include the Short Physical

30  Performance Battery, Leg Press, a directed quality of life survey, activities of daily
living (ADLs), functional independence measure (FIM), functional tests and scales

(e.g. walk test, stair climb, cycle ergometer), strength tests and scales (e.g. hand grip
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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.

15 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,

20  and is similar to the walk test in 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

25  as a model for obesity.

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,

30 hypercortisolism plays a major role in muscle atrophy in Cushing’s disease.
Dexamethasone (dex)-induced muscle atrophy is associated with a dose-dependent

marked induction of muscle myostatin mRNA and protein expression (Ma K, et al.

63



10B3 10.0 6.5 - 15.5 10B3 Chinera 6.2 3.9 - 9.9 2.7 In vivo efficacy of

10B3 To denonstrate efficacy of parental 10B3, a 35 day study in 8 week

ol d femal w02B10@BAW4SCI D m ce was undertaken for 5 weeksPCTmPat0@HTS1§r oUPS
(10 ani mal s per group) were dosed on days 1, 4, 8, 15, 22, and 29 by

i nt i | inj i it ither, 3 30ng/ kg 10B3, whil st
cont e ot orOeRm LAARGLE Bodtinal Mot B R s B Rrmd He iy (1 gcoa)
Upon Conp!:,g‘}; .béé_ﬂ)n(ﬁas HB& a§§dé§%50rtéd)ﬁ1%lgvég9ﬂ¥o&@% Sfthudy at?d])‘ﬂyts{?%@%sol ean nuscle

mass ( B) pfranyna.s were determ ned by weighing animal's an QWR
anal ysi s mawpeitizitiel and(bEimguneic?) in Wipongluoddarimgpidst plani maj e réldd].alas)

G gi 1 or unfy SV e OpEs TR d R ateh: Treoar any hhMARE ARl
det er | naMoai 2056291638 ; Sid Ly @H,t&ramzml@NS%‘BJSIQNIMPML?,}H&Ni on ex vivo
contractility testing was gerforned on EDL nuscles (Figure 9), in which

tetani c f dhetelofag eusemmadeed! glogocaiireldeindpiagumneschayasing nxstiveuseétani ¢ f or ce
er mlligr f € 1 Fi .9B) .. A cl ear dose dependant
P ?tgggg'%?n\[}ggncﬂn dlg?i)z%}glingngﬁ%% u?ve)nn 0 P

response S 0DbS reatnent groups with the 30ng/ kg dose

Bt eS| 10 LS L A R PRIt B PR, 2

Anal ysi s gfthépéatel @sdi@&s sel@MRRfifdnal @tbdahBrif a6 foif e cidt ifimbbRiz8@&E fopcnem us,
guadriceps and EDL all showi ng dose dependant 1 ncreases in nmass, again with

t he 3t/ Keptawssi ofdragiuse ps weh enimytughienstad prolengpd tied aenh éer, other medigafl g5,

studi es (Qﬁ)rt 'cglerseggoirlg(a]g' us%an\lll?scpeer{r%n LI &L 9 1 tr@c%ceain%lnsi lfeis(t;rgnt p LY ovement in
grip strenggh can not- Be ‘seen at Can’ ear y ti'ne poinf suc%gas 5 days.
However, tiRgbifitye Rhysiosd réh@bilitaihirbinhins tRSdnlngedderpnsioal &l it Raffteai gni fi cant
i nprovenent can _be denonstrated in tetanic force neasures of the EDL.

Fur t her noFeduiredfar desreoresiodh indwdees deheinayy iere the niwsclerip apewd 8HE %5f nuscl e

mass. Thu irbi. t it i : t of existing
mise o s TR <SR R bl i R B S et e Sy
conpatji soatrewhy maydee ixetl weandy the aaagerenadiag piottine olMB3nwatioabl e regi ons and
ot her nurine and human i mmunogl obul i n sequences. This was done using the

FASTA and BLASA {#0G¢aiBo@iod ofy¥antespaieni iSRECb@NveightIoistdabke hunman
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20% of cancer deaths are caused by muscle loss. Muscle wasting is generally a good
predictor of mortality in many diseases conditions. Data from research on AIDS,

20  starvation and cancer indicate that loss of more than 30-40% of individual pre-illness
lean body mass is fatal (DeWye WD.. In Clinics in Oncology. Edited by Calman KC
and fearon KCH. London: Saunders, 1986, Vol. 5, no 2, p.251-261; Kotter DP, et al.
1990 J Parent Enteral Nutr 14:454-358; and Wigmore SJ, et al. 1997 Br J Cancer
75:106-109). Thus, the possible mitigation of muscle atrophy through the inhibition of

25  signalling pathways involved in muscle wasting is very appealing. Therefore, a C-26

tumour bearing mouse model may be used to study the antigen binding proteins of the

invention.

In the clinic, tenotomy refers to surgical transection of a tendon due to
congenital and/or acquired deformations in the myotendinous unit, although loss of
30  tendon continuity may also occur during trauma or degenerative musculoskeletal
diseases. Tenotomy results in an immediate loss of resting tension, sarcomere
shortening, and subsequent decreases in muscle mass and force generation capacity

(Jamali et al. 2000 Muscle Nerve 23: 851-862). Therefore, a mouse tenotomy model
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15 (1 GHV1 18 and the JH3 human J segnent sequence): SEQ ID NO 10. A

sui tabl e human acceptor framework for the 10B3 VL was identified (1 GKV1 16
and t he JKO 2buwveEmod segnent sequence): SEQ ID NO 11. | RCSER200005i315 10,
CDRH1 and CDRH2 of the acceptor framework are present, and CDRH3 is

represented. by, . In SEQID NQ 11 1 and.CDRL2 of the

accept or Shichadsoricin ainscliatiophy PRI S;uayetb? BRI AAHE XOOOOXKXKX.
(The 10 Xpfeshdy@sec afven@orP! acehol der for the location of the CDR and is
not a nmeasure of the nunber of am no acid sequences in each CDR). In

CDR grafting, Ehe Eﬁti%e%pdiﬁ&h%ﬁ)goééeiﬁﬂﬂégcﬁpé’d“é‘anoftée li&of hafich [dhid GRldyes from

t he donor antibody t© be In I'n place o eir o ogués I n the

?c Iclept or ﬁﬁ)phylamtﬁ}/\theﬂapy.i AnT(Lme terapy@an htlﬁl](_lg taaldi s&é@g caniy b?@lglgier]gtigﬁﬁhe
ollowing nurine fra resjdues in wer e i dent.i as being

pot ent al My afsAYaIet ls¥el qlrfupsona %’»lﬁw bt SOUEHRIGY B PRI GIAYhBRCEFESC VEr si on of

the anti b%ﬁni@Hﬁ@ﬂaﬁ%P@hﬂoﬁic%@ﬁ gicﬁﬁldt% 1dg ahahtabl odloW Id RAfiscle
convention): 30Position (Kabat)muse 10B3 17Human VH 28ST 105TQ Position

( Kabat ) nostsangt0 BgeriitdanrophilatGRGieradpyFcSddmaQised to privene ehdrdedimes ed VH

t t ith diff t k- mut at i desi d t. bt ai, n.
oot Seqmuitte fas A ChaR 6 SRR Qs (e BRnC REiditteo (o 1o

HO (SEQ | BRddbedl 2ImsroRsh&it SoOfmaceDRitiah tis Ohott Bitvald BRcMdaOiRs dofihe the 10
specified acceptor sequence, using the Kabat definition of CDRs. HL (SEQ ID
NO 1B} i sudcershtliteeaimend spoe datly ipicrMention st lesfnsewrs onsolaerastingecquiicho aci d
at positi on 105 tiesa tcrewO orlllisag in% 1E§ad of glutamne. H2 (SEQID NGO 14) is

i denti cal °T'd RO BUT W T & pdck-Trut ati on where the amino acid at position
28 is serine instead of .threonine. te.that for all humani sed VH.regions
(and corr espondlig™ geft, g mEgicing S%sbegelaﬁw&@ hﬁ FRHRTHST RSG&% |

( WGQGTWTeRhsing smReritreReh f hed anWigicaby. THeantbNbRainderaiinlAedgibdd r esi due

(Kabat position 108) has been substituted for a | eucine am no acid residue.
Thi s resumasg afspdwye hes idnghgispagn {leght andpaining axaicifgs §irtastrpnuishe DNA sequences
encodi ng the humani sed VH regi ons. Four humani sed VL constructs with

di ffet®ent backThutaigeorisndieg pradass desedbeédm2 hatrt aidrea thologichlseftecanti body

with satisfactory, activity. These are nunhbered LQ1tq. L3. LO (SEQ,ID NO 15
Sonei ot Bredor 35 Hhaldibinp bl idteG CBTRE et birding et SR tot o
sequence, pja§hAge iMdkehdioldgtainitebiodth BlisctddR8eh dsi skEIRBERMURINO.  16) s

identical to LO but with a back-nutation where the amno acid at position
égt 'S g[]g;mbggﬁa_)pe;ahﬁﬁa tRd aftl G IRRting Brotctnh PR arl Predt Sn! HEREIngRL to LO
of muscle histology, muscle mass, muscle fibre number, muscle fibre size, muscle
20  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 antigen binding
proteins described may increase muscle fibre number and/or muscle fibre size. The
25  antigen binding proteins described may enhance muscle regeneration and/or reduce
muscle fibrosis. The antigen binding proteins described may increase the proliferation
rate of myoblasts and/or activate myogenic differentiation. For example, the antigen

binding proteins may increase the proliferation and/or differentiation of muscle

precursor cells.

30 The 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 antigen binding proteins described may modulate myostatin levels. The
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25 mutation where the am no acid at position 71 is tyrosine in place of
phenyl al anine L3 (SEQ ID NO 18) is identical to LO, but with a

back- nut avoaniowdterde t he am no acid at position 100 is alpamiereomneshmce of
gl utam ne. 3.2 Humani sation of 10B3 Humani sed VH and VL constructs were
prepared by.de noyo build up of 30 overl apping, oligonucl eotides including
restricti BHIEPRALING PrRCHYS; ‘EFécriﬁ?ﬁdomRY ANEEPC PR RIRIER Ofathai g6t Qﬁﬁr essi on
vectors a§mﬁ§hHﬁﬁﬁn?pﬁh&ﬁ@hm&ﬁg&ﬁﬁﬁ§jn&%££1ﬁﬁ&mﬁ&ﬁm§@ﬁﬁ§ah&%%%hﬁ%h@n sites
were introduced to frame the VH domain containing the signal sequence (SEQ
| D NO 9) mfusele gdrshibmgllierano g binding peadpinainriyngertdse bhoerdensitgGL wi | d type
constant region. Hnd Il and BsiWI restriction sites were introduced to
frame the VL d@haiantiganbmidinighprotdies degribéd deqienes nSHEQalcDhNQynfhksik or

o1 PafL B eSS A L) TR oBRe, D R ® 1
O%RACTERF%a%I%rOWt%% Mh&@%@e&pﬁot&ﬁ@ﬁ&ha&g'n%sﬁi d9akdpRpdi es

Humani sed VH constructs {HO Hl and H2) and hunani se constructs (LG
Li, L2 anthyb8ninverag beruppaubed by Wedf Bid antugen Rindingffiroteansasdrdad bxgmessi on

vectors. Plasm d heavy chain-1j.ght chai n,conhi pati ons O HOL1, HAL2,

fers. 1o EfaremplEs Pries calipplish of Rt e ol by hcte TYBHS ont |y
cot ransf egy@@phidt ¢h & 168) bS dGRErcBXRIB IS ke thEBhligHCHh@nk Préibivg t wel ve
di fferent humani sed anti bodi es. The "pl asm ds for each anti body were

t ransf@ct depciihedbharpiakl cells in duplicate and in two separate experinents.
In addition, 10B3 chinera was expressed 15 as a positive control.

Ant i bodi eg,. [ Dyt CHOK1 cell supernatant were anal ysed for
activity DiRAOSHE fidldis oPS Fnding ELI SA (see 4.2). The ELISA data for just
one experinent. are illustrated i.n the.graph.in Figure, 10A. Al twelve
nurman Sed mAbs TEhaw ST Pt Bl AR B S5 I (e meri ey oss
bot h experd AMlsgicAlnampAds: GaBt& M thiedikhodtic bdrpokai Per bamdad the have

better binding 20activity for nyostatin which was simlar to that observed
for 10B3 @Mi-Fpestatin antigentpigding pro®insscagdici weed te rdstacnyeptetin on calieredi spl ays
ant i bodi e ont ai.ni . L j chj HOLO
T T Atk b e G
further abbygi $ron2Phiuhfahedr Hoifhl Hbdy aodvdiZibdalbdumanoeeobintagnbe
nyostatin by direct EL| SA. The nethod was carried out as described in 4.2
and the EPMRRYEht ateleling | uEHSdb-ed WoslaRe Blokph ImpuppRigioghemistryp| Tand HOLO
wer e geneﬁﬁ&ﬁgg%&j @InCHOEl a and CHOK1 cel | expression systems. The | ow

t

concentration e anti bodi es obtained fromthe CHOKl1 preparati on nade
accurate quant if i i i ffl t. (Hi rat. o f ri.f.] ed

ant i bodi es mergyg é?ﬁ@ #%%%ﬁ%@”&ﬁ&gpéﬁngggﬁ§?&8h&5%§§é%8ﬁ?#%?#%

ant i baaly wesri ¢l digiedsd thetabeclliddSAsase. Fupbsinidre.edct@inibh of ir(ckdaksd lmeler i al was
made in CHOEla). H2L2 binding activjty for nyostatin was equivalent to 10B3
chi mera afdMHEPIEER 1R RattbigehtayhRe iRfdetive of Hopabienk Popwgist et WahdPng ELI SA

responsive to treatment with the antigen binding proteins described herein. Detection
of a reduction in myostatin levels may be indicative of the biological effect of
increased muscle strength, mass and function in subjects treated with the antigen

25  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 for use.

30
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The nyostatin binding ELI SA was carried out approximately according to this
5 protocol. A 96-well ELISA plate was coated at 4C overnight with | Ong/ wel |
reconbi nawo 2mpasb@ii n. This plate was then washed 3-ti mesTiEP2009675b3f f er
(PBS, 0.1% Tween-20). The wells were bl ocked for 1 hour at roomtenperature
wi th bl ock, solution (PBS, 0.1% Tween-20 + 1% bovi ne serum al bum n [ BSA]),
before vvaé&llﬁ-é&@‘-lﬂnes in wash buffer. Antibodies were then titrated out to
a suitable concentration 10range (approximtely 100 to 0.001 jig/m), added
to the plate aNuclciscasshmelscrlss GHCOHmrth@@ntr&%rhntdé%ﬁﬁ%ﬁuaﬁr(éescn*rf‘él hsrebe was

t hen wash g d

ant i body ?‘%5 é(gﬁﬁBaeE tﬁswiefggg{gneﬁ V\glg}égge ag%%ggla!r?gﬁp £ g) H: I%ﬁ

manuf act uegirtss the SIDRK:tI’I mnspprw@mtcu sedfold ot db@ain, men@hrmgleodontmm&& the

anti bodi e 10B3, An anti - pa. light chai n HRP-conj ugat ed
ant i boﬂ ?%k%?&%&nsyogr Srﬁa%c s %rg% "?%L@ &é&&sﬁgm@&? %V%ﬁé@o‘w@ﬁﬁg to the
manuf act URBSwS (o '&§f>rrek’s%ﬂ Hlné iluﬁ‘i@& ot §r?1ﬁ'1al Be1f iR GlycRi i M thoRfcu UsRRL#Bd OF
chinmeric antibodies, such B3 chinmera or HOLO. The plate was then
washed 3- maygws formulagd i'immfaﬂenmatmllodewéh epatrmatdutierilyORDegtablst axatpeent f r om

Si gma, used accordlngg EP t he cture S jnstr %I ons) and read at 490nm
on a pl at 8 Y Or e?pﬁfrﬂ pe ‘66 jesl rf’Sldhszimse?uW L%t in by Bl AcoreTM
Purified HOLO, H1L2 and H2L2 bound reconbi nant nyostatin by Bl AcoreTM
Reconbi nant nyostatin was i mobilised at three different densities (l|ow,
medi ul and high, to give R max valEXAMBLESproxi mately 35, 120 and 350 RU s
respectively) onto a Bl AcoreTM chi p. Anti bodi es were passed over at 256,

64, 16, 41apENERMTIONVDEFTORBINANEPREOGEINSr doubl e referenci ng and data
was fitted to the 1: 1 rmdel . There are a nunber of caveats that are
appl i cabl &ltfr OTHQ #gllassay; immobilising nyostatin onto

the chip surface may cause a conformation change in the protein, or it may
obscure the anffh%&walﬂlsﬁiﬁIHQV/eGWQéﬁem@Weth%Wm Bolpproaiel seaucncd Edt o a

et 05T IR TR S BRSRUALACRCPLIRPR UL ShS il peeipr Ry - Low
I( prk eFIDSn na(ga)l M%c%esﬁfﬂﬁlgum W@lz(mfglmd&mang was;rfmbd Ito Saalhblerthefexmeﬁﬁblatoifn are

| eyto e affecte 1 val ent | |ty events The correct
anti body BYREaH faltlg%fﬁtf laﬁaﬁ?eomtoﬁefog@ﬂ ﬁ%@twwpaa%wé

values in (fﬂ%'trﬁct@msusgd an Fe tag: hﬂ{e%Qﬁs% @gﬁp??t%’%%{l@e%ﬁg%%ﬁ‘ﬁ Nder CP‘% hAcoreTM

is generaf o De used to rank constru at he provi
definiti vwakusmituocganefﬁtaethBlanleeﬁMsmmzesequ@lcé|($]EQinDrNOedOﬂhbe‘Eahﬂeethe 10 to

12. Table 10: BI reTM anal ysi s 10B3 chi ne nd H2L2
b g, LSRR CHOHETE P RS Paire JPesEan s hQlh S esl: T4 retice 275 - 1)
Of-rage, p(lft@n‘ual degradation of myostatm, the mouse polyprotein sequence was engineered

with a D76A mutation in the region “DVQRADSSD”.

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

25  exchanged into Furin cleavage buffer (50mM HEPES, pH 7.5, 0.1M NaCl, 0.1%
Triton X-100, ImM CaCl,), followed by cleavage by Furin (expressed in-house,
sequence of Furin shown in SEQ ID NO: 105) at 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

30  and mature myostatin.

The whole mixture of the Furin cleavage reaction was put into 6M Gdn-HCl to

dissociate the aggregate. Mature myostatin was isolated from the mixture using C8
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(s-1) Binding affinity, KB (nM 10B3 chinera 5.987 x 105 9.668 x 10-4 1.615
HOLO 8. 012 x 105 6.615 x 10-3 8.255 HiL2 2.205 x 105 3.324 x 10-3 15.08
H2L2 3. 2080x0dB0®4682 x 10-3 8.366 Note: dissociation phageebostsened to
approxi mately 250 seconds for the analysis, to inprove curve fitting

RP-HPLC (Vydac 208TP, Grace, Deerfield, IL, USA) at 60°C with 15-60% buffer B
gradient in 40 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
5  shows the LC/MS analysis for mature myostatin and Figure 2 shows a NuPAGE gel

with the reduced and non-reduced myostatin samples.

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

10 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). 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

15  reagent (in-house reagent, described in patent WO2006/053782). 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
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

20  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 myostatin activation of cell signalling, resulting

in luciferase expression are shown in Figure 3A. It can clearly be seen that both the

25 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.

In an alternative method, A204 cells (LGC Promochem HTB-82) were grown
30  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
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10 Table 11: Bl AcoreTM anal ysis of 10B3 chinera, HOLO, H1L2 and H2L2

bi nding to a nediumdensity nyostatin surface. Construct On-rate, ka
(Ms-1) Owenatoa7oded (s-1) Binding affinity, KD (nM 10B®CTHiPeemwac7s1129x 105
5.593 x 10-4 1.355 HOLO 2.575 x 105 9.301 x 10-4 3.612 H1L2 1.369x 105

(Hyclone) and 2mM glutamax (Invitrogen) (Assay Media). 14x10° cells were
transfected by mixing 18.2ug of pLG3 plasmid - containing a luciferase gene under

the control of 12x CAGA boxes of the PAI-1 promoter - with 182ul of ImM Gemini
transfection reagent (in-house reagent, described in patent W02006/053782) in

5  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 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

10 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 hours prior to the addition of 50ul of SteadyLite
reagent (Perkin Elmer LAS) which was incubated at room temperature for 20 minutes

15 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 dependent manner and

reproducibly on different test occasions as represented by data obtained on different

20  days.

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

2.1 Monoclonal antibodies

SJL/J mice (Jackson Laboratories) were immunised by intraperitoneal

25  injection each with mature myostatin (prepared as described above in Example 1.1).
Before immunisation, the myostatin was conjugated to C. parvum and mice
immunised with the conjugate (2.5 pg myostatin conjugated to 10 pg C.parvum) and a
further 7.5 pg of soluble myostatin. Spleen cells from the mice were removed and B
lymphocytes fused with mouse myeloma cells derived from P3X63BCL2-13 cells

30  (generated in-house, see Kilpatrick et al., 1997 Hybridoma 16(4) pages 381-389) in
the presence of PEG1500 (Bochringer) to generate hybridomas. Individual hybridoma

cell lines were cloned by limiting dilution (using the method described in E Harlow
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6.932 x 10-4 5.064 H2L2 2.456 x 105 7.368 x 10-4 3.000 Note: curve fits
were generally poor 15 Table 12: Bl AcoreTM anal ysis of 10B3 chinera, HOLQ,
H1L2 and wiBlRioni7omisng to a hi gh density nvostatin surfa®eT/EPSoOOETSUE t
On-rate, ka (Ms-1) Of-rate, kd (s-1) Binding affinity, KD (nM 10B3
chimera zéléld?% ﬁalil'e()).S \K?e'II%BC%ng(ainjh(l)g_ gin%IGBCBO%onies were identified microscopically and

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

5 these positives was completed using a BIAcore™ method to detect binding to
recombinant myostatin (R&D Systems, 788-G8-010/CF) and in-house expressed

purified myostatin (see 1.1 above).

Positives identified from the myostatin binding assay were subcloned by
limiting dilution to generate stable monoclonal cell lines. Immunoglobulins from
10 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 by ELISA and BIAcore™.
Monoclonal antibody 10B3 was identified as a potent antibody that bound to

recombinant myostatin.

15 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 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

20 was then cloned into a plasmid for sequencing. The 10B3 Vy 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 sequences for 10B3 are shown in Table 3
and Table 4.

25  Table 3: Heavy chain CDR sequences

Antibody | CDR H1 CDR H2 CDR H3
10B3 GYFMH | NIYPYNGVSNYNQRFKA |RYYYGTGPADWYFDV
(SEQID (SEQ ID NO: 2) (SEQ ID NO: 3)
NO: 1)
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HOLO 1.463 x 105 3.375 x 10-4 2.307 H1L2 9.224x 104 2.232 x 10-4 2.420 H2L2
1.473 x 105 2.160 x 10-4 1.467 Note: curve fits were generally poor

These datwoizntvooeise t hat binding affinity i nproves w t hPCmEPROVONEEIE | N
nyostatin surface density on the Bl AcoreTM chip, which is likely to be due
to avidity binding. However, rank order stays approximtely the sanme and is
I ndependent of the surface used to neasure affinity (rank order of binding
affinity = 10B3 chinmera > 5 H2L2 > HOLO > Hl1L2). These data are in broad
agr eenent Tablt H: tThehtmhast@IR sedch&A data. 4.4 Neutralisation of reconbi nant
nyostatin in a reporter cell bioassay Humani sed anti bodi es were
tested in th@nnmq§ atln ngbpqnslve r por(mn;gene issay(jneigrlbed above

(1- 2) y to d o e ) 1 1 . \¥2 Ull 10 Of
2. 8nM I { T BANRTND, ohs 90 FF%UH (b. 1-20
2t 37C pri 1o bupat F?ﬁé“ X no|caBtat i ops deiaittholy (p. 1-2omm

luci ferase readout. The resultlng data are shown in Figure 12 and the
determ ned | CS% chgn'%‘eNr%/ a'Aﬁt SaIS(S: nsHuCted %OWLnIlgn Vé;.lr-‘laal%ie reglons from the 10B3

5  murine monoclonal antibody (Vi SEQ ID NO: 7; Vi: 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 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

10 (RId_Efl and RIn_Ef1). Hind III and Spe I sites were designed to frame the Vy
domain and allow cloning into a vector (RId_Ef1) containing the human y1 wild type
constant region. Hind III and BsiW I sites were designed to frame the Vi domain and
allow cloning into a vector (RIn_Ef1) containing the human « constant region. Clones
with the correct Vi (SEQ ID NO: 25) and V. (SEQ ID NO: 8) sequences were

15  identified and plasmids prepared (using standard molecular biology techniques) for
expression in CHOKI1 cell supernatants. Antibodies were purified from the cell
supernatant using immobilised Protein A columns and quantified by reading the

absorbance at 280nm.

The resulting chimeric antibody was termed 10B3 chimera (10B3C or HCLC).
20  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
10B3 and 10B3 chimera (10B3C) bound myostatin (R&D Systems, 788-G8-
25  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 & Sigma, A-8400, respectively). Plates were
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15Tabl e 13. 1C50 of humani sed anti bodies in A204 in vitro activity assay
Anti body Mean 1050 (nM 95% confi dence levels (nM 10B3 8.5 7.2 - 10.1 10B3
Chi mera 5v0 24102070096. 1 HOLO 10.2 7.9 - 13.1 H2L2 8.6 6. 8PCTHERP2009/0d15@5

humani sed anti bodi es i nhibit nyostatin-induced activation of A204 cells,

however, conpared to t chinmeric 10B3_so l.oss in activity has been

obser ved, R BpSy %ﬂﬁeng Phurt {YERE B?lﬁédﬁ%ifraﬁﬂfw HERBY K TE45118R.  Losses

ggsgﬁ Vi bYcuded 248 (Il RiaBBbn BRPBMUEDy MdadiGorC6F 1D W1kd Rl Rafi@l dnin the
Y absorbance of 490 nm and EC50 determined (see Table 5).

5  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 BlIAcore™ (surface plasmon resonance) analysis. Analysis was
carried out by the use of a capture surface: anti-mouse IgG was coupled to a C1 chip

10 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. 0OnM) used for
double referencing. There was a regeneration step between each analyte injection,

15  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.

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

Kinetic Model Equilibrium Constant Equilibrium Constant
(KD) for 10B3 Chimera (KD) for 10B3 Mouse
Parental
All Curves 1:1 Model 88pM InM
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
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10B3 chi nera
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
15  the tag cleaved human myostatin polyprotein in the unbound flowthrough. The
flowthrough was applied on Superdex 200 column (GE Healthcare, NJ) in 1xPBS
buffer and the aggregated, dimer and monomer forms were separated on the column.
The human myostatin pro-peptide (SEQ ID NO: 108) dimer form was used in latent

complex formation.

20 Myostatin latent complex was prepared by mixture of the purified human
myostatin pro-peptide (SEQ ID NO: 108) and mature myostatin (SEQ ID NO: 104) in
6M Guanidine HCI at 3:1(w/w) ratio for 2 hours at room temperature, followed by
dialysis into 1xPBS overnight at 4°C, and loaded onto Superdex 200 (GE Healthcare,
NJ) in 1xPBS buffer. The fractions in the peak which contained both myostatin pro-

25  peptide and mature myostatin were pooled. The latent complex was confirmed by
both LC/MS and SDS-PAGE (data not shown). For the BMP-1 digestion, 150ul of
human myostatin latent complex (1.5mg/ml) was incubated with 225ul of BMP-1
(0.217mg/ml), 75ul of 25mM HEPES (pH 7.5) and 150pul of: 20mM CaCl2, 4uM
ZnCl, and 0.04% Brij 35. The reaction was incubated at 30°C overnight. BMP-1

30  protein was expressed in-house (sequence shown in SEQ ID NO: 111) using a CHO

secretion system.
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(H2L2-N54Q) 23 17

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

5 incubation for 2 hours at room temperature. 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

10 plates read at 450nm. Figure 4 shows that 10B3 is able to bind mature dimeric
myostatin, 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

15 Biotinylated 14 mer peptides overlapping by 10 amino acids (offset by 4
amino acids) 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

20  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 baseline reading taken, antibody was then added and binding

monitored.

The details of the 14 mer custom designed artificial peptide sequences,

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

Table 7: myostatin artificial peptides

Peptide

No NTerm Sequence CTerm Hydro MWt
DFGLDCDEHSTESRGSG

1 H- (SEQ ID NO: 56) -NH2 -0.045 2164.84
SGSGDCDEHSTESRCCRY

3 Biotin- (SEQ ID NO: 57) -NH2 0.118 2217.09
SGSGHSTESRCCRYPLTV

5 Biotin- (SEQ ID NO: 58) -NH2 0.346 2165.17

7 Biotin- SGSGSRCCRYPLTVDFEA -NH2 0.394 2173.18
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H2L2 N54D & C915 (H2L2- N54D- C915) 22 24 H2L2 N54Q & C915 (H2L2- N54Q C915)
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to express these anti bodies were prepared by site directed nutagenesis of
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humani sed ant{4 bodgggs. ||Ns2 djﬁ |N@n,611083 chijmgyip (HCLG) gatl H242190er €
expressedas poslitive C%@@@A@WDmeph@sm S for each ant(body Were
transfectled int o| BlWKL |celebsid mobdizpl i cat e [amHa n {1 woosepar abes gexperi ment s.
Ant i bodi es produted I n [tdeecidHOKiricelkhnsuper|nat ant yere angal ysed fpr
activity |in the nosi-at|i ($EDI TdivAg ELI SA. The-NE2 SA| neO Aol | w833 i ed out
as descrijpbed in 4. 2 and ¥helBERGRNGEtEE f or || ust one exper|{nent arg
i |l ustratled 17 t hBiolragh(SER Fi §ir 6413 H2| 2 cant 8i'8 ng 2f ! 54Q and /
or the C9 1S subs jbnutio?ﬁss%ﬁﬁgécstﬁEﬁHF‘hg to r'\ﬁfaorrbl nan}Z éwoi &; inthis
10 ELI SA, anu th UIOUI-II IQJEQGHQC nvﬁﬁ IkllAI. \rl \r T vV AT \rlll.8l. -I-él—!u \.I I rrera
(HCLC) or| H2L2 r’%Bﬁrﬁ“"%‘E}ﬁ ?gfﬁg 6%h| ra anqw—leLZ MR £oNtasnjng the N54D
substi t utjron SGSGGECEFVELQKYPHT
23 Biotin- | (SEQ ID NO: 67) -NH2 0447 | 2211.21
SGSGEFVFLOQKYPHTHLVH
25 Biotin- | (SEQ ID NO: 68) -NH2 0.593 | 2279.36
SGSGOQKYPHTHLVHQANP
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
SGSGTKMSPINMLYEFNGK
39 Biotin- | (SEQ ID NO: 75) -NH2 0.39 | 2157.27
SGSGPINMLYEFNGKEQIT
41 Biotin- | (SEQ ID NO: 76) -NH2 0.504 | 2193.28
SGSGLYFNGKEQIIYGKI
43 Biotin- | (SEQ ID NO: 77) -NH2 0434 | 2199.26
SGSGGKEQITYGKIPAMV
45 Biotin- | (SEQ ID NO: 78) -NH2 0.416 | 2060.17
SGSGIIYGKIPAMVVDRC
47 Biotin- | (SEQ ID NO: 79) -NH2 0.558 | 2091.25
SGSGGKIPAMVVDRCGCS
49 Biotin- | (SEQ ID NO: 80) -OH 0.396 | 1950.02

Analysis of the 14 mer peptide binding data demonstrated that 10B3 was

unable to bind any linear epitope within myostatin. Control anti-myostatin antibodies

however, were shown to bind epitopes within the peptide set (data not shown).

Subsequent analysis of the myostatin binding site of 10B3C using Pepscan,

Chemically Linked Immunogenic Peptides on Scaffolds (CLIPS) technology, suggest
that the “PRGSAGPCCTPTKMS” amino acid sequence of myostatin may be the

binding site for the chimeric antibody (data not shown).
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for 1 hour at 37°C. Standard wash procedures were followed prior to addition of

10 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.

15
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

The receptor neutralisation assay is the most sensitive method available for
differentiating molecules with IC50s lower than 1nM on the basis of potency. It is,
20  however, itself sensitive to the precise concentration of binding-competent
biotinylated myostatin. Hence on different occasions other IC50 values have been
determined for 10B3 using the 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

25 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 was modified so that myostatin at a concentration of 2.8nM
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(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 1C50 values
5  determined for the antibodies following 3 repeats of the assay and ANOVA 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.

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

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

15  CB17 SCID mice was undertaken for 5 weeks. Treatment groups (10 animals per
group) were 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

20  QMRI analysis respectively (Figure 7). Upon culling of animals (day 35) individual
muscles (gastrocnemius (A), quadriceps (B), and extensor 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

25  the tetanic force per milligram of muscle mass (Figure 9B).

A clear dose dependant response to 10B3 was observed in the treatment
groups with 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,
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3. HUMANISATION OF 10B3

10 3.1 Sequence analysis

A comparison was made between the sequences of the 10B3 variable regions
and other murine and human immunoglobulin sequences. This was done using the

FASTA and BLAST programs and by visual inspection.

A suitable human acceptor framework for the 10B3 Vi was identified
15 (IGHVI 18 and the JH3 human J segment sequence): SEQ ID NO: 10. A suitable
human acceptor framework for the 10B3 Vi was identified (IGKV1 16 and the JK2
human J segment sequence): SEQ ID NO: 11. In SEQ ID NO: 10, CDRHI and
CDRH?2 of the acceptor framework are present, and CDRH3 is represented by
XXXXXXXXXX. In SEQ ID NO: 11, CDRLI1 and CDRL2 of the acceptor
20  framework are present, and CDRL3 is represented by XXXXXXXXXX. (The 10 X
residues are a placeholder for the location of the CDR, and is not a measure of the
number of amino acid sequences in each CDR).
In CDR grafting, it is typical to require one or more framework residues from
the donor antibody to be included in place of their orthologues in the acceptor
25  frameworks in order to obtain satisfactory binding. The following murine framework
residues in 10B3 were identified as being potentially important in the design of a
CDR-grafted (humanised) version of the antibody (position is according to the Kabat

et al numbering convention):

30 Position (Kabat) mouse 10B3 Vi Human Vy
28 S T
105 T Q
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Three humanised Vg constructs with different back-mutations were designed
to obtain a humanised antibody with satisfactory activity. These are numbered HO to
H2. HO (SEQ ID NO: 12) consists of a CDR graft of the 10B3 Vi CDRs into the
10 specified acceptor sequence, using the Kabat definition of CDRs. H1 (SEQ ID NO:
13) is identical to HO, but with a back-mutation where the amino acid at position 105
is threonine instead of glutamine. H2 (SEQ ID NO: 14) is identical to HO, but with a
back-mutation where the amino acid at position 28 is serine instead of threonine.
Note that for all humanised Vy regions (and corresponding heavy chains), the
15  sequence of framework 4 (WGQGTMVTVSS) has been modified, whereby the
methionine amino acid residue (Kabat position 108) has been substituted for a leucine
amino acid residue. This results from the inclusion of a Spel cloning site in the DNA
sequences encoding the humanised Vy regions.
Four humanised Vi, constructs with different back-mutations were designed to
20  obtain a humanised antibody with satisfactory activity. These are numbered LO to L3.
LO (SEQ ID NO: 15) consists of a CDR graft of the 10B3 Vi CDRs into the specified
acceptor sequence, using the Kabat definition of CDRs. L1 (SEQ ID NO: 16) is
identical to LO, but with a back-mutation where the amino acid at position 16 is
arginine in place of glycine. L2 (SEQ ID NO: 17) is identical to L0, but with a back-
25  mutation where the amino acid at position 71 is tyrosine in place of phenylalanine. L3
(SEQ ID NO: 18) is identical to L0, but with a back-mutation where the amino acid at

position 100 is alanine in place of glutamine.

3.2 Humanisation of 10B3

Humanised Vi and Vi constructs were prepared by de novo build up of

30  overlapping oligonucleotides including restriction sites for cloning into Rld Efland
RIn Eflmammalian expression vectors as well as a signal sequence. Hind III and Spe

I restriction sites were introduced to frame the Vi domain containing the signal

sequence (SEQ ID NO: 9) for cloning into Rld Eflcontaining the human IgG1 wild
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to 20. Th arly indicate that the treatnent procedure did not
af f ect thgﬁégﬁﬁ#/ﬁbﬁﬁ any of the antibodies to bind to nyostatin.

5 4. EXPRESSION AND CHARACTERISATION OF HUMANISED ANTIBODIES

4.1 Preparation of antibodies

Humanised Vy constructs (HO, HI and H2) and humanised Vi constructs (LO,

L1, L2 and L3) were prepared in Rld Efl and RIn Efl mammalian expression
vectors. Plasmid heavy chain-light chain combinations (HOLO, HOL1, HOL2, HOL3,

10 HI1LO, HI1LI1, H1L2, H1L3, H2LO, H2L1, H2L2, H2L3) were transiently co-
transfected into CHOKI1 cells and expressed at small scale to give twelve different

humanised antibodies.

The plasmids for each antibody were transfected into CHOKI cells in

duplicate and in two separate experiments. In addition, 10B3 chimera was expressed

15 as a positive control. Antibodies produced in the CHOKI1 cell supernatant were
analysed for activity in the myostatin binding ELISA (see 4.2). The ELISA data for

just one experiment are illustrated in the graph in Figure 10A. All twelve humanised
mAbs show binding to recombinant myostatin in this ELISA. Across both
experiments, the mAbs containing the H2 or L2 chains tended to have better binding

20  activity for myostatin which was similar to that observed for 10B3 chimera.

Figure 10B is derived from Figure 10A and displays antibodies containing the
H2 and/or L2 chains and 10B3 chimera.

HOLO, H1L2 and H2L2 were selected for larger scale expression, purification
and further analysis.

25 Purified HOLO, HIL2 and H2L2 bound recombinant myostatin by direct
ELISA. The method was carried out as described in 4.2 and the ELISA data are
illustrated in the graph in Figure 11. H2L2 and HOLO were generated in both CHOE1a
and CHOKI cell expression systems. The low concentration of the antibodies
obtained from the CHOKI preparation made accurate quantification difficult. High

30  concentrations of purified antibodies were obtained from the CHOE1a preparation.

10B3 chimeric antibody was included in the ELISA as a positive control (this material
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6. CDRH3 VARI ANT HUMANI SED ANTI BODIES 20 6.1 Construction of CDRH3 vari ant
humani sed anti bodi es Site-directed nutagenesis of CDRH3 (SEQ I D NO
3) of eachonemvdo®4t o an alternative am no acid resi duePaaErPea9sBds out
usi ng the anti body H2L2- C915 (vari abl e sequences: SEQ ID NGO 14 and 24
respectivel full- th en SEQ ID NO. 30 and 40 res | vely) as
2 base moMekiRge %hﬁﬁq ngﬂM@& prLEdY| IR BHATY e ST ﬁ@éi‘kumn
constant p@fiePind Rbtct §n RASELRBAMEDFAGLOS H2 and L2- C91S (SEQ ID NG 45
and 55 respectively) were produced using pTT vectors (National Research
Counci| Canada, with a rmdlfled Miltiple Coning Site (MC)).

Appr oxi maftINlyeuaintimiRg A8 Ant s wer e generated and approxi mately 200
Svariants were tested in the subsequent analysis (see 6.2 and 6.3). 6.2
CDRH3 vari ant @h@msstammbmmﬂgmms%wmammd aut ppfropinag ey dsceedingdo this t he

heavy and |ight chain ectively of the approxj rratel 00 CDRH3 variants
were t1 anE’iOé‘?FtOiy’*%“t L %gcﬁl%tﬂ Waseaatpitrt D§30vsenight with S/ welbr essed at

smal | sca ase sequence
of H2 wi the%\(;%lfglmgﬁft)ﬁ%%%at Seqﬁ%g;v}@ﬁhe@%@aﬁ){efﬁ' E IEg]:é%}sB‘ﬁgeve tﬁ’e base
sequence 6fl% 2wERL30). dbe deﬁsweimddodded\fer 1 Hantrlabaﬂhne&mmraaaurasm'&slslew directly
fromthe tissue er In| Pro eOn XPR36- on

Ti ssue CuPqIBQn @@ﬁbﬁf TheBalE PRboyias St wﬁ%&%éée 6% VeHENEDRHE
screen Wes&intArif wath Me@ﬂnﬁﬂ@désﬁﬁ’ér@&l?e@ht?&?%t (Bh QB 1d *ReERtPbh es) For

resi dues R95 to P100 B, analysis was carried out using a Protein A/IG
capt ut@® smngaC'@p(cRumatebj D18 6) 00l 2/mbead drd do ﬂmrplzrteancﬂuesba@dm&r@ hoor V102, an

anti - hunan | G surface sed acor Heal t hc R- 1008- 39 Bot h
capture s@irP @égmﬁgﬁ@%%ﬁé’rﬁéﬂ@é %eflm@ﬁflﬂﬁsw fgﬁ’l‘%%a]&tbupl)l ng to
i mrobi | SﬁloiéDRﬁgﬁ]RRP[d% {@h@ﬁ%ﬁ‘b&l} (@0 d;:;f)th) (s %a%@nt%%@@d atories

176-5012) vari an were captured rectly oneither the Protein A/G
or anti- hmmrdmg@ the nfaau@c(lm@memstnwgooﬁ wisaisedb) ditast hmﬂmged)mdusom ti ssue

culture sup at ant tran nt t ans i ons ressin articul ar
St ant oPRiien s uER angd OB AR Fher A5 1ER CRnoHE b Mo Bat ot
(see 151 e@m)bwﬁgmusﬁdn ﬁﬂs @agény Was @Eed&i@@&Mn 3@1&6 mé4iihctQre®3M and
0.0625nM with a buffer nj ection alone (i. M used to double

refer encell{sﬁéﬁmﬂﬁww@u&% ﬁ@xé@ectﬂamdlwfr@mwezmﬁhmqrw apliperliefy Seshetst , t he
capture Syppacas e 6@%%@%&?%% I i d° i ?h‘l%lsﬂl K GARLY {1&‘ surf ace,

100mM phosp oric aci vvas us reg ener at e cap ure surface; and for
the anti - hwwdpeﬂgﬁhsamrmabeubﬁm&@ﬁhzmaua&d dccortdpgan eicah enifheuespt ur e
surface; the regeneration removed the previously captured antibody ready
for anot hipiragidpe) @dgeatdtoipe b Ipieierdsy anal ysis. The data was then
fitted to the 1:1 nodel (wth

20 4.3 Binding to recombinant myostatin by BIAcore™

Purified HOLO, HIL2 and H2L2 bound recombinant myostatin by BIAcore™,
Recombinant myostatin was immobilised at three different densities (low, medium
and high, to give R-max values of approximately 35, 120 and 350 RU’s respectively)
onto a BIAcore™ chip. Antibodies were passed over at 256, 64, 16, 4 and 1nM. OnM

25  antibody was used for double referencing and data was fitted to the 1:1 model.

There are a number of caveats that are applicable to data generated from this
assay; immobilising myostatin onto the chip surface may cause a conformation
change in the protein, or it may obscure the antibody binding epitope on the protein,
and will lead to a heterogencous surface (possibly generating multiple binding

30 events). Low density immobilisation of myostatin should give 1:1 binding

(predominantly), medium and high density immobilisation of myostatin are likely to
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mass transport) inherent to the ProteOn anal ysis software. The run was
carried out using HBS-EP (Bi acore/ GE- Heal thcare BR-1006-69) and the

anal ysi s worgpaveabasne was 25C. The results were difficul PCcr@®peowesiet due
to the nature of the interaction, since it is unlikely that the 1:1 nodel
adequat el cr nteraction, howeyve 5 judging the sensorgrans
it was poégﬁﬁ? 4@/%&@% e g Ping e oRlgm Lk egt itk %%%lqnﬁﬁroved
affinity Qéé@r'inél?@rtﬁ@&&errﬁ%ﬁ?dﬂ &acé/&aﬂe%%ghﬂm Ag4yeen to have identified
el even CDRH3 variants that appeared to have a better kinetic profile than
t he base nol ec eve %&? Srafik ©
descri bed bel oyvh‘lgﬁfigg?tgeg%%?%gﬁfﬁgliéﬁ%)ggﬂﬁ?fr%beﬁ %n) ?‘6@ {é) vgirél ants
had t he | t@htructhairath&O thad- €9 Ifsoidar dedinite s kmeaec eThSHEDAICBrNO: di24 ; are
full-1ength sequence: SEQ ID NO 40, full length DNA sequence SEQ I D NO
55). A full “ﬁ‘@’f‘w%ﬂiﬁﬂ%ﬁqﬁr}gthat was identified to have a better kinetic
profile than the base nolecule was FIOOG S (SEQ ID NO 110), but this was
not anal ysed further TabI e 18. CDRHS varl ant sequences Nanme Sequence of
CDRH3 H2L2akio18: By (VIS [N 0. H 1 2ddmnding to a

RLYYGTGPA@&F; DV. Q SE@ % NO§82) H2L2 C915 DP9D RYYYDTGPADW(FDV (SEQ I D
1 83) -

NO 83) H2 ADWYFDV (SEQ | D NO 84) H2L2- C915 GLOOA K
RYYYGTKPADWFDV (SEQ | D NO 85) H2L2- C915 P100B F
Construct On-rate, ka Off-rate, kd Binding affinity,
(Ms™) ) KD (nM)
10B3 chimera 5.987 x 10° 9.668 x 10 1.615
HOLO 8.012 x 10° 6.615x 10~ 8.255
HI1L2 2.205 x 10° 3.324x 107 15.08
H2L2 3.206 x 10° 2.682x 107 8.366
Note: dissociation phase shortened to approximately 250 seconds for the analysis, to
improve curve fitting

10
Table 11: BIAcore™ analysis of 10B3 chimera, HOLO, H1L.2 and H2L.2 binding to a
medium density myostatin surface.
Construct On-rate, ka Off-rate, kd Binding affinity,
(Ms™) s KD (nM)
10B3 chimera 4129 x 10° 5.593 x 10™ 1.355
HOLO 2.575x 10° 9.301 x 10™ 3.612
HI1L2 1.369 x 10° 6.932 x 10™ 5.064
H2L2 2.456x 10° 7.368 x 107 3.000
Note: curve fits were generally poor
15  Table 12: BIAcore™ analysis of 10B3 chimera, HOLO, H1L.2 and H2[.2 binding to a

high density myostatin surface.

Construct On-rate, ka Off-rate, kd Binding affinity,
(Ms™) ) KD (nM)
10B3 chimera 2478 x 10° 2.185x 10™ 0.882
HOLO 1.463 x 10° 3.375x 107 2.307
HIL2 9.224 x 10* 2232 x 10™ 2.420
H2L2 1.473 x 10° 2.160 x 10™ 1.467
Note: curve fits were generally poor
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RYYYGTGFADWFDV (SEQ | D NO. 86) H2L2-C915 P100B | RYYYGIG ADWYFDV (SEQ I D
NO 87) H2L2- C915 WLOOE F RYYYGIGPADFYFDV (SEQ | D NO 88) H2L2-C915 Fl OOG_N
RYYYGTGPARDGENDO70BEQ | D NO: 89) H2L2- C915 FI OOG Y RYYYGTGRARRIBWSEEQ | D
NG 90) H2L2- C915 V102N RYYYGIGPADWYFDN (SEQ I D NG 91) H2L2- C915 V1025

RYYYGTGPADWYFDS, ( SEQ 1.D.NO. 92) . 15 .. Reference to .the antibodi es by

code (i.e. Hzé%%%m@e&teﬁ%ﬁgl]aﬁrﬂgeafﬁﬁwHalaryvgse‘ﬁ%meéacrsﬁﬁeg%-transfection
and expr egshaniffurthch iERbtyARdns BEQAG P &ﬁ;%’f,‘\%i@ﬁ‘f‘sque otk i@Miapd heavy
chains, for exanple a plasmd containing the pTT5 HZ Y96L sequence and a

pl asmi d cbmtdaignHogevdrerapk pidel Stag9apBosangienthe shmeangd i indéyleadag ol thei ne. 6. 4

Expression of a sel ected pane f CDRH3 varj.ants Heav nd.light chains of

the. of eventriasea Ciaraantrs RLBT bffni grisay e Yl EEunedd 1 1 pek 293

6E celi s (as2degoro bed 12y, thedd datdbfd iRibkyadrighdchicadwiis ithomly6mbi EiLsed Protein

A colunnsd&GE Heal t hcare), and quantified by reading absorbance at 280nm
ata.

4.4 Neutralisation of recombinant myostatin in a reporter cell bioassay

Humanised antibodies were tested in the myostatin responsive reporter gene

assay, described above (1.2), to assess in vitro efficacy. Myostatin at a concentration

10 of 2.8nM was pre-incubated with varying concentrations of antibody (0.1-20nM) at
37°C prior to addition to transfected A204 cells and subsequent luciferase readout.

The resulting data are shown in Figure 12 and the determined IC50s (ANOVA

analysis) are shown in Table 13.

15  Table 13. IC50 of humanised antibodies in A204 in vitro activity assay

Antibody Mean IC50 (nM) 95% confidence levels (nM)
10B3 8.5 7.2-10.1
10B3 Chimera 5.1 42-6.1
HOLO 10.2 7.9-13.1
H2L.2 8.6 6.8 -10.7

The humanised antibodies inhibit myostatin-induced activation of A204 cells,
however, compared to the chimeric 10B3 some loss in activity has been observed,
possibly due to the effects of the human framework region. Losses in activity are

20  minimal however and are certainly within 2 fold in the assay.

5. 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 CDRH?2 as having a high potential for deamidation.
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6.5 Binding to reconbi nant nyostatin by Bl AcoreTM To judge whet her the

sel ection of constructs fromthe initial screen on the 10 ProteOn XPR36 had
been succwezbulo7o@ma of f-rate ranking experinment was per Pormedoooneusifi ed
reconbi nant anti bodi es. Myostatin (reconbi nant in-house, see 1.1 above) was

covalently i bilised .on. a chi Bi acor e/ al t hcare BR-1000-14) by
pri mary ROV Pafgrist thfsifggg“?j?“ff&éé‘f?tge&@}%ﬁiﬁﬁiogg,‘:h%%}c FUBOGRT and gh,
whi ch resild RghddiscaUifacaribbiRt waaNean s WX dubedituRiane} Pagatd ) o0f
approximately 60 resonance 15units (RU s), 250 RU s and 1000 RU s

respect i veluamine (Q} deinoenclensidatsi on of anti body used. A single
concentration of antibody, 256nM was used with a buffer injection to
doubl e ref er entie tiplet chhindif1QBB rhenas tndthe hihanisad datéodicathevod cgitdsoci ati on

(off-rate) was cal cul ated. using the software inherent to the Bjacore 3000
machi fé‘;) TEHEUG HtieAPaEResHP 11&@%1?3 @Iﬁﬁaﬂrﬁeaw@nm&g@s@mhnensi ty of

nyost at i Ny ui§AeRlin2R REGERALRS dAAnYaS: '*5[5%6395 é&@f&%&ﬁ@%&ﬂﬁfdg% aci d, and
the assay was run using HBS-EP buffer at 5 C. t was found that all
t he const possitde hastogchesty@fpcbdactraidtpotentitf varatieny idiagSwigi. dn adhtiorathés const ant)

th the b | | H2L2 C915. i.n that th ff t | th
Do co° 1R e e B G ki b Bergedof e b R AR W Ui e he

25 10B3 ChineREANRSSn HRLZArER 5eRd00Bhith afddenGalLir WHRRTE e H2L2- CI15 FI 00G
Y, H2L2-C915 (095, and H2L2-C915 P100B F. 6.6 Full kinetic analysis of

bi ndi HYy t bnmgeegtphrHunioldnlberdgt forrhpiacRriag Brisrendue furtheppesgaeiated FdBombi nant

i n-house, see .1.1.above S Ll hsed on Serie CMVb chi i.acore/ GE
eal ¢ hoar STERET SRR e WRBh TRE B A e e e e S e B S P
surfaces kdrak (§pmaind adRdesdhe. bi ndi ng signal of approximately 15 RUs, 37 RUs
and 500 RUs respectively. The CDRH3 variants were passed over all three

surfaces at 256Mdi@h)Me al@m A hd B brAsuBM il 6nsi i RGRInGRN( i - 6. M)
used for double referencing, regeneration was using 100nmM phosphoric acid.

The data okan CDRBYwith thehabBituadeatpostidsld1iin hghtedhpint G@DRRE. OO0 Bi acor e

machi and..was run using HBS:EP at 25C 5] eneral. the,fits for the base
DL, 05 SRR kiSRS, (s tinaBRes R uHERRAR Tl 00 et tonst 1y
surfaces, such that an accurate baseline value was hard to obtain. O the

three surfaces, the highest density surface gave the best separation

bet ween b&acddi Humanisc-antivogy varianiygcneraiodfgidevelopabilityanalysis f or t he base
H2L2- C91S nmolecule is poor. However, this surface m ght be expected to

gi ve nost AnObepamaleirdn nheeween t he construct s| adeawyichaias | béighgchhie surface
nost |ikely to provide the best surface for truevhiiatdt entf bivadabdg, $ince it
is likely that avidity binding and rebindi ng evepiosa: SE© nofegioht 8§Qent and
hence may "magni fy" small differences in affinitypNo: genergb,Nnel! the CDR
vari ant s| apReakiRR-PREIBHCNRINGNS) base HZLZ-CPIS, fgi nl'y [because of |a
superi or ﬁbB?chiﬁne&’d"ﬁng(ﬁhh@NﬂQFbpe“ alty o the, frghr genstty—I5syr f ace.

10B3 chimera N54D & C91S (HCLC-N54D-C91S) 19 21
10B3 chimera N54Q & C91S (HCLC-N54Q-C91S) 20 21
10B3 chimera C91S (HCLC-C91S) 25 21
H21.2 N54D (H2L2-N54D) 22 17
H21L.2 N54Q (H2L.2-N54Q) 23 17
H21.2 N54D & C91S (H2L.2-N54D-C91S) 22 24
H21.2 N54Q & C91S (H2L.2-N54Q-C91S) 23 24
H21.2 C91S (H21.2-C91S) 14 24

20 5.1 Expression and characterisation of the developability variants

The heavy and light chain constructs necessary to express these antibodies
were prepared by site directed mutagenesis of the relevant H2 heavy chain and L2
light chain expression vectors. Plasmid heavy chain-light chain combinations (H2L.2-

N54D; H2L2-N54Q; H2L2-N54D-C91S; H2L2-N54Q-C91S; H2L.2-C91S) were
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Due to the nethodol ogy involved in this assay, in covalently coupling the
target antigen to the biosensor chip surface, the actual affinities derived
may not rwOl2emio7odye affinity that may be seen in vivo. PomEreeo9/ 061515 dat a
is useful for ranking purposes. Using the data fromthe high density
surface of this assay, .the .top 20constructs, based on overall affinity
(equi | i br FERHEN<PZ n%&f@? 1%tCI§QeF@mWXP¥PéS%t AR SGRBE SRb¥e Fl 00G Y,
P100B I, RFROB: Eum'iﬁ'%ﬂﬁb%&féls.%%@tign '@%ﬁ%eﬁ'(ﬁdﬂd}%d RPN YEL S

affinities were wwthin two fold of FIdOlG Y. 6.7 Myostatin capture ELISA

The el eveexmédsehig pospiveidonedlsCDRH3 vari ants were al so anal yzed for binding
2bactivity in the myostatin capture ELISA A 96-wel | ELI SA pl ate was
coated at 4C oVae plagitdsvibit dacR abtibdy vpot yrehdeatd idnd CHORKY ¢adlshMyost ati n ( R&D

tens AF788). Thi. | ate was then washed 3-ti i,n wash buffer (PBS,
0’ 19 flr%eeﬁ‘-l t&%ﬁe I"EF‘%%&@&”F%?XP?“H’SH‘&S: P“‘?%"rﬁfltrg%lsféﬁli&%%i@\&%ﬁ Bl otk
sol uti on (R%haufh WGTHRERAR Ror bV PRI SALMILALRUTINSABEAL br rdhen, S0

nyostatin was added at I jig In block buffer during 1 hour followed by
3-tines i metimshwashirexd.oufng ddsodbalsin et ndithe KLISA dattaddr josttoneco a sui t abl e

concentration range .{a ximately 10.to 01.jitag/nd), added.t pl ate
ond + noupsiggniear & GHRLHh TS ibe dp otz Bl o RS e s e
3-times i @nmhh@@bi@éubsﬁﬂm@ﬁtshoxkamadilﬁgW@aecbingmanp@?madﬂﬁwm@nj ugat ed
ant i body |§Aga A7164, used according to the manufacturer's instructions)

S
was ubkd 1(561 taad tthip brlinegwas apporramatebaedyivadant e B3 dnmerddids() guch as

10B3 chi Hel r . The t hen.washe ~ D li.mes i n wash
ut ter  ang raversgbd i PR shintbee Bl Ao MRS DERUMRE IS am ReMiEREr e irer- s
i nstructi glage (andl cé@biladdén WRAMB ON Ssupkadution afd @bt bind to recdhibingxper i ment is
illustrated in Figure 2lwhere H2L2- C915, HOLO HcLc (10B3 chinera) and a
negative BYRHAW iMBKdElsAal anti body were used as control antibodies. All
el even CDRH3 variant anti bodi es bound to reconbi nant myostatin in 10 this

ELI SA. H2L2- OB Lok, IH21132¢ 21 cand H21 GANG4QHE2S egtdsatsomioklargs) 2- C915

P100B, F and, H2L2- C915. El nd have better binding activity for
ootk i e BlrfesRt malt G HOK PARCEER 1 RS ool SRR AR | SR The

CDRH3 var figihes andeysts. fTuedehribbdivesticgahigted for héthes il itﬁefrﬁy@dﬁattinrm%ih%ti n
15conpetition ELI SAs. The purified antibodies were analyzed for the ability
t o conpet ELiwA nheHe IPdanethod miae canisd ot 4. desquicd dn pretige Aaid thp ERES A apt ur e

met hod I ne ition of 10B3
(final co%%:%rfl g%tﬁ)%g%gﬁ&%’?%ﬂfﬁ(%i tatt%ﬂalegf(:tﬁre%%quﬁ%aﬁdigéﬁ e\r/]\§r€L ﬁgt e anti bodi es
titrated Bigurd bt &2Q904 tSadpipeared nclkenviersahilarbidng ect{vaypo exiosatiebhy 1AB3 t o 0. 01
jig/n}a. n anti-pous I—iRP

chimera, HOLO and H2L.2. However, H2L.2 N54Q and H2L2 N54Q C91S appeared to

have reduced binding activity for myostatin.

Developability constructs were also tested to determine any changes in

myostatin binding affinity by BIAcore using similar methods described above at 4.3

(see Table 15). The data (for low density surface) demonstrate that substitution of the

25  predicted deamidation site (N54Q) results in at least a 2 fold loss in affinity in the

H2L2 humanised variant.
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conj ugat ed anti body (DAKO P0260, used according to the manufacturer's
instructions) was used to detect binding of the 10B3 anti body. The ranking
obt ai ned woamowdrao9ELl SA data is shown in Table 19. 6. 8. Pcogre@obstis nvl at ed
m/ostatin as capture method 25The protocol set out in 6.7 was used but the
pl ates were | .y coated at A4 |g/n1 of streptavidin.
Bi ot i nyl af&¥<mpe esof payosiptin b L S1UBE A

fol | oned by 3- t| mes in wash buffer 1083 (fl nal concentratlon of 0.2m ml)

was added gt Kﬂ-@mm to a
sui t abl e |concent r at i OR° lrgﬁge (appr oxq mat f'y 1§ tg(do oL 71 ). An 30

ant i -musboﬂ;ﬁe-hﬁgé}h@g@L@q ant1 body (BAKQERE26Q, 415 fCeording to the
manuf act ) pas usedl to detedt bindipg of tije 10B3

ant i body. |[HZh2 rankl ng obt al ned from 3h]el3EhLISSA Ha3d-B s |I@bwn i|n Tabl e 19.
6. 8.3 Usi jpg—mao Le)}—FRe-pr ot ocol set
out in 6 Ms used but “the plat es %2 |5t| ﬁ-ﬁ@ﬁ%a@ty at 4C 5overni ght
with 0.2 SCOTTOT Tt atoYe) . 10B3
(final canéEATr At on of 0.3iug/ mi) OETER Frl PEeAc el | dnd m xed wi th
anti bodi ggpipINafed out To a sultabl ¢ agpcent faiignsr prge (agproxi mately 10
to 0.01 jlg/m) p anti-npuse HRP-conj ugatedlanti body (DAKOQIP0260, used
accor di ngHRa2iNElQraRuB act urer' s i nst {UR9ESHS) Ma23Hi3eB3tlo detlect bindi ng of
t he 10B3 lanti hnrl\l The 10 r anki nn oblained frémthe FLI SA-datla is shown in
Tabl e 19. AII t he CDRH3 var| ants were able to conpete against 1083
The five most pptg (CRIERhEO ] @ s gERMpabit @&1’

FLTsas aroti sty SfinifPoeEREihd. O BAEREN A f Ranki ng BHpabt e

bot t ond ( 5)°omécombmammtosqaanm a@m&@smmwmmﬁhm%mbdsyer mf;mmueattyl) n

compet i ti analys1I %Iﬂ']% I ﬂylar?‘a }(?s%s rQ?'lecr)eS tcgmeg out by antigen capture. Myostatin (in-

house, see above at 1.1) was coupled onto amine reactive biosensors by primary

t

amine coupling in accordance with the manufacturer’s instructions. Antibodies were
then captured onto this surface at 20nM concentrations. The data was analysed using
10 the evaluation software inherent in the machine and the data analysed using 1:1 fit
(see Table 16). Due to the limited number of myostatin molecules bound to the sensor
surface and the low antibody concentration, avidity effects are reduced, enabling a
more accurate measure of affinity compared to the Biacore analyses. The data show
that the parental antibody (10B3) has an affinity of 310pM whilst the developability
15 wvariant H2L2-C91S has an affinity of 73pM. However, due to the nature of the
binding of the antibodies to myostatin, these values are mainly used for ranking

purposes, and the affinity may not be representative of the affinity in vivo.

Table 16. Affinity of 10B3 parental and H21.2-C91S developability variant for

myostatin
20
. Molar Conc ky k, Kp 2
Antibody [M] [1/s] [1/Ms] [M] Assoc R
10B3 parental 2E-8 1.31E-4 4.24E5 |3.10E-10| 0.9981
H2L2-C91S 2E-8 2.99E-5 4.10E5 |7.30E-11| 0.99652
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Pol ycl onal Abs Direct capture H2L2- C91S V102S H2L2- C91S P100B F H2L2- C91S
P100B F H2L2- C91S FlI OOG Y H2L2- C91S V102N H2L2- C91S Fl OOG Y H2L2- C91S P100B
| H2L2- COW6 2wi2@9oui2L 2- C91S V102N H2L2- C91S V102N H2L2- CeTEPEIQOFSYS

H2L2- C91S V102S H2L2 (3918 Y96L H2L2- C91S (P9D H2L2- C91S P100B | On

t he basis of tEﬁ 3 thi.s sectjon (6.8) adta revi ous Bl Acore
data in 6.6 and®°® Ctt e QYS[}JPQM@ Ppi{asiops P ’@1‘6@5% neutr ESE{Z)OIC@‘%L%Y?DIV@@B l,
H2L2- C91§1sgh%§taléen kg 1O ASOYV Q2R AR s LR GFHES MIO2R VBT & selecd ed for

20furt her anal yses.
representation of inhibition curves is shown in Figure 15 and corresponding 1C50

values are presented in Table 17. The humanised variants have lost no apparent

5 neutralisation potency relative to developability variants according to this assay.

Table 17. IC50 of developability antibody variants in A204 in vitro activity assay

Antibody Mean IC50 (nM) 95% confidence levels (nM)
10B3 Chimera 8.45 5.36 - 13.31
HOLO 10.07 5.74 - 17.65
H2L.2 10.14 5.87-17.49
H21L.2-C91S 9.26 5.17-16.62
H212-N54Q 11.98 6.35-22.59
H212-N54Q-C918S 10.42 5.99-18.11

10 5.2 Deamidation potential of the developability variants

HOLO, H2L2, H2L2-C91S, H2L2-N54Q and H2L2-N54Q-C91S antibodies

were subjected to stress conditions that induce deamidation, by incubation with 1%
ammonium bicarbonate at pH9.0 at 37°C for 48 hours. Following treatment, HOLO,
H2L.2, H21L.2-C918S, H2L2-N54Q and H2L.2-N54Q-C91S were analysed for functional

15  activity in a myostatin binding ELISA (as described in 4.2). The ELISA data for just
one experiment (from a total of two) are illustrated in Figures 16 to 20. These data
clearly indicate that the treatment procedure did not affect the ability of any of the

antibodies to bind to myostatin.

6. CDRH3 VARIANT HUMANISED ANTIBODIES

20 6.1 Construction of CDRH3 variant humanised antibodies

Site-directed mutagenesis of CDRH3 (SEQ ID NO: 3) of each residue to an
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
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6 9 Inhibition of biological activity of nyostatin in vitro The five
sel ected CDRH3 variants of 6.8 were tested in the nyostatin responsive
reporter wonel@ssmy (see 1.2 above), to assess in vitroPrefrfaPe@oys7siyost atin
at a concentration of 5nM was pre-incubated with varying concentrations of
anti body 5at 37C.grli7%r %1?1 addition to. transfected A204 cel lﬁ The cells
were i ncubSHHCIaineydng Gumancopsiarl regiof oTsthsdiass ecqueneesiQfdly gef fer ase
expressi 0@9‘1‘@%8@@(}%@@@%?%& Uil f&%ﬁ&%@&?) wdie ﬂr@&i@e&'&%ﬁ ﬁ@v&'{&ssmm I n
Tabl e 20. Table 20: 1C50 of humani sed antibodies in A204 1 n vitro activity
assay Ant (NotpaNkesmarclCEDuiaM- ahasbaewit 8 y6ddifi¢dMultigbp€tondisi® (MGR). 10B3
Chimera 3.534 1.941 6.435 H2L2-C91S 5.137 2.350 11.230

Approximately 300 CDRH3 variants were generated and approximately 200

5  variants were tested in the subsequent analysis (see 6.2 and 6.3).

6.2 CDRH3 variant expression in HEK 293 6E cells

pTT plasmids encoding the heavy and light chains respectively of the
approximately 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
10 base sequence of H2 with variant CDRH3 sequences and the light chains have the
base sequence of L2-C918S, as described above. Antibodies were assessed directly

from the tissue culture supernatant.

6.3 Initial Scan-ProteOn XPR36- on Tissue Culture Supernatants

The initial kinetic analyses for the CDRH3 screen were carried out on the

15  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 GLM chip (Biorad

20  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

25  injection alone (i.e. 0nM) 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 IgG surface, 3M MgCl, was used to regenerate the capture
surface; the regeneration removed the previously captured antibody ready for another

30 cycle of capture and binding analysis. The data was then fitted to the 1:1 model (with

mass transport) inherent to the ProteOn analysis software. The run was carried out
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H2L2- C91S P100B F 4.235 2.295 7.818 H2L2-C91S P100B | 4.525 1.837 11.140
H2L2- C91S FIOOG Y 3.639 1.908 6.940 H2L2-C91S V102N 5. 514 3.023 10. 060
H2L2- CO1SvuR0P7d09221 2. 234 7. 975 PCT/EP2009/067515

10

15

using HBS-EP (Biacore/GE-Healthcare BR-1006-69) and the analysis temperature
was 25°C.

The results were difficult to interpret due to the nature of the interaction, since
it is unlikely that the 1:1 model adequately describes the interaction, however by
judging the sensorgrams it was possible to make a selection of constructs that may
have improved affinity over the base molecule. We judged the screen to have
identified eleven CDRH3 variants that appeared to have a better kinetic profile than
the base molecule. The heavy chains of the eleven CDRH3 variants are described
below in Table 18 (using Kabat numbering). All of the variants had the light chain
L2-C91S (variable sequence: SEQ ID NO: 24; full-length sequence: SEQ ID NO: 40,
full length DNA sequence SEQ ID NO: 55). A further CDRH3 variant that was
identified to have a better kinetic profile than the base molecule was F100G_S (SEQ
ID NO: 110), but this was not analysed further.

Table 18. CDRH3 variant sequences

Name Sequence of CDRH3
H2L2-C91S RYYYGTGPADWYFDV (SEQ ID NO:3)
H2L2-C91S _Y96L RLYYGTGPADWYFDV (SEQ ID NO:82)
H2L2-C91S _G99D RYYYDTGPADWYFDV (SEQ ID NO:83)
H2L2-C91S _G99S RYYYSTGPADWYFDV (SEQ ID NO:84)
H2L2-C91S _G100A K RYYYGTKPADWYFDV (SEQ ID NO:85)
H2L2-C91S P100B_F RYYYGTGFADWYFDV (SEQ ID NO:86)
H2L2-C91S P100B_I RYYYGTGIADWYFDV (SEQ ID NO:87)
H2L2-C91S WI100E F RYYYGTGPADFYFDV (SEQ ID NO:88)
H2L2-C91S F100G_N RYYYGTGPADWYNDV (SEQ ID NO:89)
H2L2-C91S F100G_Y RYYYGTGPADWYYDV (SEQ ID NO:90)
H2L2-C91S V102N RYYYGTGPADWYEFDN (SEQ ID NO:91)
H2L2-C91S V1028 RYYYGTGPADWYFDS (SEQ ID NO:92)

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
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10The data denonstrate that all the antibodies tested neutralised myostatin
with a simlar potency to the 10B3 chinmera with H2L2-C91S FI OOG Y havi ng

t he hi ghewO 2pmvogomy al t hough not significantly so in thPESTEPI@W06715
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variant H2 Fl r erre / 94PCT/ EP2009/ 067515 from t he
exi stlig ?8?{%%&1{%%5%2% @ﬁléé%gl ﬁ‘yr\g(?é 823&%{)%%1?% 1900 gG1 Fe di sabl ed
const ant [ggbBilised®toteih ANGdin EHQ&I&}%%e?rhn@Qlﬂ%t{ﬂé@ltb% BfRdi ng the heavy
chain (SEQID NO 98 H2 FI 00G Y Fc Disabled) and the’light chain (SEQ ID

NO 40 L2agoftgncawtr80pmoduced using pTT vectors Details of the heavy chain
are in Table 521. Table 21. Sequence of CDRH3 variant Fc di sabl ed Nane

Full eng%g ]figlgitnglt(? re%gglbln%ntHél{fgstgt:?nj'bS EJIAcoreTM Fc Disabled 98

To judge whether the selection of constructs from the initial screen on the

10 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 signal of approximately 60 resonance

15 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.

20  Regeneration was 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 (H2L.2 C918S), in that the off rate was slower
than H2L2 C918S. On the high density surface the top 5 constructs, excluding the

25  10B3 chimera were H2L.2-C91S P100B_I, H2L.2-C91S _WI100E_F, H2L.2-C91S
_F100G_Y, H2L.2-C91S _G99S, and H2L.2-C91S P100B_F.

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

Myostatin (recombinant in-house, see 1.1 above) was immobilised on Series S
CMS5 chip (Biacore/GE Healthcare BR-1006-68) at low, medium and high density
30  which resulted in surfaces that gave a maximal binding signal of approximately 15

RUs, 37 RUs and 500 RUs respectively. The CDRH3 variants were passed over all
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The effect of the Fc disabled constant region was anal yzed in the nyostatin
responsi ve reporter gene assay, (described above at 1.2). The resulting

| C50 dat awanrelol@o®hown in Table 22. Table 22. 1C50 of CPREZPR@wi0aTsis Fc

di sabl ed antibody in A204 in vitro activity assay Anti body Mean 1 C50 (nM

Lower 95%1 (n Upper.  95% n H2] 2- C91S 4.083 1.319 12.64 L2- C91S
FI 00G Y FES Lot %5?@@ it gt TR i s }%%Ft“&%b?r%ﬁ%r ate that
di sabl i nguié&@of@dlfb%?ér%irﬂ% ré'%é%&%ﬁ&%% it 0m My Hks iRficefid. a8 descri bed
above has no significant eftfect on the 15antibody''s potency to neutralise
myost at i ndat8 waCDRet2 to/ARIBANITeHwhdaNl BEDcANDI tBODI @BBiacore machine and was

run using HBS-EP at 25°C.

5 In general the fits for the base H2L2-C91S were poor compared to the CDR
variants 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 H2L.2-
C91S molecule is poor. However, this surface might be expected to give most

10 separation between the constructs as well as being the surface most likely to provide
the best surface for true bivalent binding, since it is 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 H2L.2-C91S,
mainly because of a superior (i.e. slower) off-rate, especially on the high density

15  surface.

Due to the methodology involved in this assay, in covalently coupling the
target antigen to the biosensor chip surface, the actual affinities derived may not
reflect the affinity that may be seen in vivo. However, this data is useful for ranking
purposes. Using the data from the high density surface of this assay, the top 5

20  constructs, based on overall affinity (equilibrium constant KD) but excluding the
chimera 10B3, were F100G_Y, P100B I, P100B_F, F100G_N and W100E F.

However all other constructs affinities were within two fold of F100G_Y.

6.7 Myostatin capture ELISA

The eleven affinity purified CDRH3 variants were also analyzed for binding
25  activity in the myostatin capture ELISA.

A 96-well ELISA plate was coated at 4°C overnight with 2.5 ng/ml polyclonal
Antibody to Myostatin (R&D Systems AF788). This plate was then washed 3-times in
wash buffer (PBS, 0.1% Tween-20) and blocked for 1 hour at room temperature with
block solution (PBS, 0.1% Tween-20 + 1% bovine serum albumin [BSA]). Then,
30  myostatin was added at 1 pg/ml in block buffer during 1 hour followed by 3-times in
wash buffer. Antibodies were then titrated out to a suitable concentration range

(approximately 10 to 0.01 pg/ml), added to the plate and incubated for 1 hour at room
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chai n CDRWD 2007p@tenti al for deam dation. In order to RCTIEP2a40/0615i15
potential 20 risk this amno acid was nutated to generate a nunber of CDRH2
variants of H2 Fl Y. These all differed in 2 (SEQ 1D NO 2) and were
gener at ed BPEIYE GG Racepsiitayaited PEipe lﬁdvaﬁhgu%qﬁ e ng for the
H2 Fl OOG ¥, haaiok: ahal HRPT&ﬁ#ga%tanﬁﬁé’dﬂSQ b RN R cbifdbIhe Was
expressed with each of the heavy chains. These constructs were not disabled
i n t he Fcnpaeglaomrera5nstBicAoGDRIR uyat foaletecelkipdiag 9if bnmamzedEe2dBmeEe cel | s

The pTT plasm.ds encodi the he n i chai ns respectively were
{Fanet ent 1EGS, SRE Poo b e el 557 bl B oo ST N LERREEL  Sove "ot 6. 2.
I n addi ti amekigl-wadBhcrhfdRvEloNRE WehRIeOBP duiktratt (RESIrdihY € Gent r ol .

Anti bodi es produced in 5 the HEK293 cell supernatant were anal yzed for

bi ndi ng t Blapel@etirsantirusiiony) and rrag it SY0new pe 2 plateresdeteen of t he CDRH2
variants indicated that all bind to reconbi nant nyostatin. Usi ng
the affinity dibaexisriaiened iBndratddeniFnguse R i elerahRL2sC%l S, 6i0LHoHeht i al

deam dat i i sk, a papel of fiv 2 variants (listed in Table 23) were
setoctod L0ER e GLRRCEusdlivs il Pooe RS RS #hPRBL Canal yors.
Tabl e 23. 2 ¥3ds VAL eRVEn ESRIENCATnNATR 0SRE BB MR 0QbcahBthidt HRlodtatl 1D
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HeL2 CngH%SEECd:llS%OE{B_F and H2L.2-C91S F100G_Y tended to have better binding
activity for myostatin than base H2L2-C91S and HOLO.

6.8 Myostatin competition ELISA

The CDRH3 variants were further investigated in three different myostatin
15  competition ELISAs. The purified antibodies were analyzed for the ability to compete
with the 10B3 murine mAb.

6.8.1 Using polyclonal Ab as capture method

The protocol set out in 6.7 was used with the addition of 10B3 (final
concentration of 0.3pug/ml) to each well and mixed with the antibodies titrated out to a
20  suitable concentration range (approximately 10 to 0.01 pg/ml). An anti-mouse HRP-
conjugated antibody (DAKO P0260, used according to the manufacturer’s

instructions) was used to detect binding of the 10B3 antibody. The ranking obtained
from the ELISA data is shown in Table 19.

6.8.2 Using biotinvylated myostatin as capture method

25 The protocol set out in 6.7 was used but the plates were initially coated at 4°C
overnight with 5 ng/ml of streptavidin. Biotinylated myostatin was added at 0.3 pug/ml
block buffer during 1 hour followed by 3-times in wash buffer. 10B3 (final
concentration of 0.2ug/ml) was added into each well and mixed with antibodies
titrated out to a suitable concentration range (approximately 10 to 0.01 pg/ml). An

30  anti-mouse HRP-conjugated antibody (DAKO P0260, used according to the
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W th the worst AGQRS EIHGE3 variants were able to compete against 10B3. The five most

potent molecules from each of the different competition ELISAs are listed in Table

19.

Table 19: Ranking order top (1) to bottom (5) of five most potent CDRH3 variant

15  molecules

Myostatin competition ELISA
Biotinylated myostatin Polyclonal Abs Direct capture
H2L2-C91S _V102S H2L2-C91S P100B_F H2L2-C91S P100B F
H2L2-C91S _F100G_ Y H2L2-C91S V102N H2L2-C91S _F100G_ Y
H2L2-C91S P100B 1 H2L2-C91S _V102S H2L2-C91S _V102N
H2L2-C91S V102N H2L2-C91S _F100G_ Y H2L2-C91S _V102S
H2L2-C91S _Y96L H2L2-C91S _G99D H2L2-C91S _P100B 1

On the basis of the analysis in this section (6.8) and the previous BlAcore data
in 6.6 and 6.7, the variants H2L.2-C91S P100B_F, H2L.2-C91S P100B_I, H2L.2-
C91S F100G_ Y, H2L2-C91S V102N and H2L.2-C91S V102S were selected for
20  further analyses.

93



10 by the Bival ent nodel (H2L2 C915 G55L FI OOG Y) showing a 6.8 fold
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responsive reporter gene assay (see 1.2 above), to assess in vitro efficacy. Myostatin

at a concentration of 5SnM was pre-incubated with varying concentrations of antibody
5 at 37°C prior to addition to transfected A204 cells. The cells were incubated at 37°C
for a further 6 hours before relative luciferase expression was determined by

luminescence. The resulting IC50s are shown in Table 20.

Table 20: IC50 of humanised antibodies in A204 in vitro activity assay

Antibody Mean IC50 (nM) Lower 95% CI Upper 95% CI

(nM) (nM)
10B3 Chimera 3.534 1.941 6.435
H2L2-C91S 5.137 2.350 11.230
H2L2-C91S P100B F 4.235 2.295 7.818
H2L2-C91S P100B 1 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-C91S V1028 4.221 2.234 7.975

10 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.

7. CONSTRUCTION AND EXPRESSION OF FC DISABLED CONSTANT
REGION VARIANT

15 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

20  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

94



H2L2 C91S G55D FI OOG_ Y 5.530 1.649 18.540 H2L2 C91S_Gh5L FI OOG Y 5.581
1. 601 19.460 H2L2 C91S Gb5S FIOCOG Y 4.425 1.730 11.310 H2L2 C91S_Gb5T
FI OOG_Y 6w82a10217d®2 19. 370 H2L2 C91S_Gb5V FI OOG Y 3. 840 PLTOA400246753D

10

15

20

25

from the existing construct to an expression vector containing the hIgG1 Fc disabled
constant region. Full length DNA expression constructs encoding the heavy chain
(SEQID 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
21.

Table 21. Sequence of CDRH3 variant Fc disabled

Name Full Iength Protein Seq 1D

H2L2-C91S F100G_Y Fc Disabled 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 22.

Table 22. IC50 of CDRH3 variant Fc disabled antibody in A204 in vifro activity assay

Mean IC50 | Lower 95%CI | Upper 95%Cl1
Antibody
(nM) (nM) (nM)
H21L.2-C918S 4.083 1.319 12.640
H2L.2-C91S F100G_Y Fc Disabled 1.239 0.524 2.932

These data demonstrate that disabling the Fc-function of “H2L2-C91S
_F100G_Y Fc Disabled” as described above has no significant effect on the

antibody’s potency to neutralise myostatin.

8. CDRH2 VARIANT HUMANISED ANTIBODIES

8.1 Construction of CDRH?2 variant humanised antibodies

As described above at Example 5, the asparagine at Kabat position 54 (N54) in
heavy chain CDRH2 has potential for deamidation. In order to mitigate this potential
risk this amino acid was mutated to generate a number of CDRH?2 variants of H2
_F100G_Y. 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.
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BlAcore. The screen of 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 CDRH2 variants (listed in Table 23) were selected

10 for larger scale expression, purification and further analysis.

Table 23. CDRH?2 variant sequences

Name Sequence of CDRH2

H2L2 C918 NIYPYNGVSNYNQRFKA (SEQ ID NO: 2)
H2L2 C91S_GS55D 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)

8.3 Characterization of CDRH?2 variants

All five antibodies were analyzed for binding activity in the myostatin binding
15  ELISA (as described in example 4.2). Figure 22 shows the results for H2L2-C91S
_F100G_Y, H2L2 C918S, HcLc (10B3C) and a negative control mAb; and all five
CDRH?2 variant antibodies. The CDRH2 variants had better or similar binding activity
for myostatin as H2L.2-C91S _F100G Y.

8.4 CDRH?2 variant BIAcore Analysis

20 The CDRH2 variants were also tested to determine any changes in myostatin
binding affinity by BIAcore. 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 less than 30 resonance units. Myostatin was passed over the

captured antibody surface at a concentration of 256nM only; a buffer injection (i.e.
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di sust) at bygie\Bivlent medel GEBZBLIN o5 el UG aatsaawing hod-fifejdreorsasing ol  or
10B3 antib (():I\ye.r lil'a mrti ght sciatic nerve in the md thigh was exposed and
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a haenostatic forceps (nerve crush group).

8.5 Inhibition of biological activity of myostatin in vitro

The effect of the CDRH?2 variants on in vitro neutralisation assays was also
undertaken using the A204 luciferase assay (described in section 1.2). The IC50

15  wvalues of the inhibition curves are presented in Table 24.

Table 24. IC50 of antibody variants in A204 in vitro activity assay

Antibody Mean IC50 Lower 95%CI Upper 95%CI1

(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_GS55L F100G_Y 5.581 1.601 19.460
H2L2 C91S_G55S F100G_Y 4.425 1.730 11.310
H2L2 C91S_GSS5T F100G_ Y 6.892 2.452 19.370
H2L2 C91S_G55V F100G_Y 3.840 1.044 14.130

The data indicate that all the CDRH?2 variant antibodies inhibit myostatin-
induced activation of A204 cells with a similar potency to H2L.2-C91S_F100G_Y in
20  this assay.

8.6 Fc-disabled CDRH?2 variant

H2L2 C91S_G55S F100G_Y, the developability enhanced molecule with the
highest apparent potency in the A204 assay was Fc-disabled (by making the following
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These results in Example 9 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.

25
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Sciatic nerve crush injury resulted in decreases in the mass of extensor digitorum
longus (EDL), tibialis anterior (TA), gastrocnemius and soleus as compared to the

10 sham control. In sham surgery groups, 10B3 treatment increased the mass of TA,
EDL, gastrocnemius and quadriceps when compared to IgGG2a control group. Animals
treated with 10B3 retained more muscle than IgGG2a control treated animals. 10B3
treatment also increased total body weight in both sham-operated and nerve crushed

animals.
15 These results demonstrate that 10B3 or the humanised antibody thereof may

have the potential for prevention and/or treatment of human disuse muscle atrophy.

11. 10B3 TREATMENT ATTENUATED MUSCLE WASTING IN C-26 TUMOUR-
BEARING MICE

In the current study, the effect of 10B3 treatment on body weight change,
20  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: mIgG2a (n=9) 10B3 (n=9), mlgG2a+C-26 (n=10), and 10B3+C-26 (n=10).
Colon-26 (C-26) tumour cells were subcutaneously implanted into 20 mice at 1x10°

25  cells/mouse. Several hours later, animals began to receive antibody injections. Mice
were injected 1.p. with either mouse 1gG2a 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 electrical stimulation of sciatic

30 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.
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C- 26+ 10B3020th#78096# 140+/-5.8* 47+/-1.84 9.9+4/-0.64 PCT/EP2009/067515

Figure 23 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 weight loss in tumour bearing mice. The average body weight of

5  the tumour bearing mice treated with 10B3 was 8% higher than that of tumour bearing
mice treated with mIgGa2a control antibody. There was no significant difference in
tumour size (2.2 g for IgG2a vs 1.9 g for 10B3) between 10B3 treated and mlIgG2a

control treated groups.

Figure 24 shows the effect of antibody treatment on total body fat (A),

10 epididymal fat pad (B) and lean mass (C) in C-26 tumour bearing mice. Tumour
bearing mice had significantly less total body fat (Figure 24A). Epididymal fat pad
almost completely disappeared in both 10B3 and mlgG2a control treated tumour
bearing mice (Figure 24B), suggesting that 10B3 does not protect tumour bearing

animals against body fat loss.

15 As shown in Figure 24C, 10B3 treatment causes significant (p<0.01) increase
in lean mass in both normal animals as well as tumour bearing mice. Tumour bearing
mice treated with control IgG2a had significantly lower lean mass after tumour
removal. In contrast, tumour bearing mice treated with 10B3 had significantly
(p<0.01) greater lean mass than IgG2a treated tumour bearing mice. In fact, there was

20  no significant difference in lean mass between 10B3 treated tumour bearing mice and

normal animals.

Table 26 shows the effect of antibody treatment on muscle mass. As expected,
tumour bearing mice had significant loss of TA, EDL, quadriceps, soleus and
gastrocnemius muscle (Table 26). 10B3 treatment increased muscle mass in normal

25  animals. Most importantly, 10B3 treatment attenuated muscle loss in tumor bearing
mice. In tumour bearing mice treated with 10B3, the weights of TA, EDL, quadriceps,
soleus and gastrocnemius muscles were 17.8%, 11.3%, 16.9%, 13.4% and 14.6%

greater than those of tumour bearing mice treated with IgG2a control, respectively.

30
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SEQUENCES]0.2% 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

15

maximum force measurement between 10B3 treated tumour bearing mice and healthy

controls. Thus, 10B3 treatment improved muscle function in both healthy and tumour

bearing mice.

These data indicate that 10B3 or the humanised antibody thereof treatment

could attenuate muscle loss and functional decline associated with cancer cachexia.

20

12. EFFECTS OF 10B3 TREATMENT ON SKELETAL MUSCLE ATROPHY IN

MOUSE TENOTOMY MODEL

Here, we determined the effects of the myostatin antibody 10B3 on muscle

mass in a mouse tenotomy model.

Young adult male C57BL mice were randomly divided into mIgG2a or 10B3

25

treatment groups (n = 6/group) and dosed i.p. at 30 mg/kg on day 1, 4, 8, and 15. On

the morning prior to dosing (day 0), all mice received the following surgical protocol:

tibialis anterior (TA) tendons were separated at their distal insertion in left legs

(tenotomy) while all right TA tendons were exposed but left intact (sham). After 3

weeks (day 21), mice were euthanized to assess changes in TA muscle mass.
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10 SEQ ID NO 1 (CDRH1) GYFMH SEQ ID NO 2 (CDRH2) 15 NI YPYNGVSNYNQRFKA SEQ
I D NO 3 (CDRH3) RYYYGITGPADWYFDV 20 SEQ ID NO 4 (CDRL1) KASQDI NSYLS SEQ ID
NO 5 (CDRDZMOFM{NE&VD 25 SEQ ID NO 6 (CDRL3) LQCDEFPLTPEE@PRINCS1Y (nouse
nonocl onal 10B3 VII)

E\Y/SLGSSS&DNEE\F/EK SVKI S é@%‘?&?’%ﬁ@@é\g@g@ W&%@AWMGTTVTVSS

SEQ | D NOro1Bwh H@tﬁ SHRAQRY Ao &1@9 in PR3 (¢ I{_rt%u?@fﬁ Yhibre3Bngly, the
DI KMTQSPSSMYASLRERVTI TCKASQDI NS LS QKPCGKSP YRANR

L VDGVPSRFSESE8 G Sivas @@tfpi@@h@cv&mtb@mzﬁmm@m&y (K1%) congE@®@d D NO. 9
(artificialsignal, sequence 0l\{G\/\SCI | LFLVATATGVHS SEQ I D NGO 10 (human
accept or ?Ortgﬁélaf)&ﬁh ?“ Qfﬁ: 3(+419;

SAYNG @%ﬁfg@‘ﬂwﬁ%‘%ﬁe AeEE A RABOTAPAPRIRRR! 251 ISRGaTTIWTVSS

SEQ I D NG ét&eﬁmmat%ﬁﬁ@iﬂscf Nedteng %c&@ﬁaﬂé@cl@le%@m@gd §1th
SLSASVGDRVTI TCRA QRKPGKAPKSLI YAAS S P SKF S G5 GS

GIDFTLTI StTSLI@Eﬁlﬁ&TYYCXXXXXXXXXXFG@T KLEI K

SEQUENCES

10
SEQ ID NO: 1 (CDRH1)
GYFMH

SEQ ID NO: 2 (CDRH2)
15 NIYPYNGVSNYNQRFKA

SEQ ID NO: 3 (CDRH3)
RYYYGTGPADWYFDV

20 SEQID NO: 4 (CDRL1)
KASQDINSYLS

SEQ ID NO: 5 (CDRL2)
RANRLVD

25
SEQ ID NO: 6 (CDRL3)
LQCDEFPLT

SEQ ID NO: 7 (mouse monoclonal 10B3 Vy)

30 EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIY
PYNGVSNYNQRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYG
TGPADWYFDVWGTGTTVTVSS

SEQ ID NO: 8 (mouse monoclonal 10B3 and 10B3 chimera V)

35 DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANR
LVDGVPSRFSGSGSGQDYSLTISSLEYEDMGIYYCLQCDEFPLTFGAGTKLEL
K

SEQ ID NO: 9 (artificial signal sequence)
40 MGWSCIILFLVATATGVHS

SEQ ID NO: 10 (human acceptor framework for Vy)

QVQLVQSGAEVKKPGASVKVSCKASGYTFTSYGISWVRQAPGQGLEWMGWI

SAYNGNTNYAQKLQGRVTMTTDTSTSTAYMELRSLRSDDTAVYYCARXXX
45  XXXXXXXWGQGTMVTVSS
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5 SEQID NGO 12 (hurmani sed VH : HO

QVQL VQSGAEVKKPGASVKVSCKASGYTFTGYFVHWRQAPGOGL EWVG

NI YPYNGVSNUNQRAKSRY TMI TDTSTSTAYMEL RSLRSDDTAVYYCARRY  YYGPGRADYWBDVABOGTLVTVS
S 10 SEQ ID NO 13 (humanised VH : Hl)

QVQLVQSGAEVK VKVSCKASGYTETGYEMHVWROAP EVWG

NI YPYNGVS RV COPAYVIER R RRY YYGTGPADWEDWGTGTLVTVS
S 15 SEQ PENBQIPRAHERRY W GISNYLAWFQQKPGKAPKSLIYAASSL
Q\/Q_V@m@&@ﬁ@@ﬂé&j&ﬁ@g@?@t‘f@ﬁim?ﬁ@E@@_WXXXXXXFGQGTKLEI

NI YPYNGVSKYNQRFKARVTMITDTSTSTAYMEL RSLRSDDTAVYYCARRY  YYGTGPADWYFDVWGQGTLVTVS
S 20 SEQ ID NO 15 (humanised VL : LO DIQWQ SP S

SLSASVGDRWQTID%SQDJZ NEYh:SWEQWPGHAPKSLI YRANR LVDGVP SKFS GS GS GTDFTLTI S
SLQPEDFATYY@IGEOk m&wmgéﬁmvﬁmmﬁmmmp@qmmmn

\E;Bg/vgg%g@ yaA 5 XY %)DEFPLTFC@%’%@SIBEBSTE%I TBHERY
(hunmp ?@Fﬂ@ s %@% &

SLSAS T ( YLS\/\F@@ PKSLI YRANR LVDGVP SKFS GS GS GTDYTLTI S
SLQPEDFAT e ' © 13)

DI QUTQSPS R e rl?é‘@% Ké%&&f\@%é&%\ﬁiwﬁ
LVDGVPSKF§@§W¥N@£ AMAED FAYMISASHREPR TR YOARRY 19 (10B3
chi nera VMYGT\@%PV@O@ BEIVREASVKI SCKASGYSFTGYFMHWKGSHGNI LDW GNI'Y
PYDGVENYNQRFKAKATLTVDKS S S TAYMELRS LT S ED SAVYYCARRYYYG 40
TGPADWYFDVRGTOTNOT VS (I8in8EQcH IV NGI2)20 (10B3 chimera VH . N54Q)

EVQL QQSGPEMWNKPEASUHIESGKRABGKSVICY SVRMBGBHAG L EMEOMVRQAPGQGLEWMG
PYQGVSNYNWMN@W@Q@I&@M(TMEPESTSTS”BAEM@ENSM@S\BBM@{?@ARRY

TGPADW FDWYGFEFTENT 4g(10B3 chimera VL : C915) DIKMIQ SP S
SMYASLRERVTI TCKASQDI NSYLSV\F PGKSPKTLI YRANR LVDGVP SRF S GS GS GQDYSLTI S

SLEYEDVG ¥yGHRR0BF P FEGARTILSHK Lo)

DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANR
LVDGVPSKFSGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIK

25  SEQID NO: 16 (humanised Vy : L1)
DIQMTQSPSSLSASVRDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANRL
VDGVPSKFSGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIK

SEQ ID NO: 17 (humanised Vy, : L2)
30 DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANR
LVDGVPSKFSGSGSGTDYTLTISSLQPEDFATYYCLQCDEFPLTFGQGTKLEIK

SEQ ID NO: 18 (humanised Vy, : L3)
DIQOMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANR
35 LVDGVPSKFSGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGAGTKLEIK

SEQ ID NO: 19 (10B3 chimera Vi : N54D)

EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHWVKQSHGNILDWIGNIY

PYDGVSNYNQRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYG
40 TGPADWYFDVWGTGTLVTVSS

SEQ ID NO: 20 (10B3 chimera Vy : N54Q)

EVQLQQSGPELVKPGASVKISCKASGYSFTGYFMHW VKQSHGNILDWIGNIY

PYQGVSNYNQRFKAKATLTVDKSSSTAYMELRSLTSEDSAVYYCARRYYYG
45 TGPADWYFDVWGTGTLVTVSS

SEQ ID NO: 21 (10B3 chimera Vi, : C91S)

DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANR

LVDGVPSRFSGSGSGQDYSLTISSLEYEDMGIYYCLQSDEFPLTFGAGTKLELK
50
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50 SEQID NO 22 (humanised VH : H2 : N54D)
QVQLVQSGAEVKKPGASVKVSCKASGYSFTGYFMHWRQAPGQGLEWMG NI YPYD GV
SNYNQRFKARUEMBIDT09% T S TAYMELRS LRS D DTAVYYCARRY YYGTGPARRYRNVGRGTLVTVS
S SEQ ID NGO 23 (hurmani sed VH : : N540Q

QVOLVQSGA VKVSCKASGY PGOGLEWVG NI YPYQ GV
SNYNQ?FKA%QI@% év a‘ Eg{eégw TAVYYCARRY YYGI GPADWYFDVWGEQGTLVTVS
S SEQ | D NMQBYQ ﬁ&f?ﬁ%@@f*@’ KVPORASHNE Ty WFROAPGQGLEWMG
SLSASVGDRYTY | KSQRSHERMESKIEPRED TY RANRM EMOBVRS BIRAD GEYES RRDYTLTI S
SLQPEDFAT YYCL SDEPM YEOYWRLE TKLMBVSEQ | D NO 25 (10B3 chinmera VH)
EVQLQBGPELVKPGASVKI SCKASGYSFTGYFMHWKQSHGNI LDW GNI Y
PYNGVSNYNSBEKAKADE TV DG 5is5d MYNEL RS540) S ED SAVYYCARRYYYG

TGPADWF Iﬁf S’@@\S{K@G&E@K%@@A@ﬁ{ SPlﬂB@FMHWmMp@@GmWMG

PYNC:\/SNYN%WW@%& LT S ED SAV@%%%BIR)E?AYVGYYCARRY
TGPA VS é@%ﬁﬁ % S SKS T S GGTAALGC LVKD
YFPEP VS : SVVTVPS S SLGTQTYI CN\V 25

NHKPSNT i‘
TPEVTCVWE

D R e
SNKAL PAP LEWW@?&@FSG@W? W%ﬁ@é’ﬁ’ BLFQSREENP T QGTKLEIK

SDI AVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTV DKSRWQQGNVFSCSVMHEAL HNHYTQKSL SLSPGK
30 SEU | DSRQ ID2NOf 20 B9 R3niimera Vidght chai n) DI KMTQ SP S

SMYASL REREVIQICG@SGRE NSKPSAFY K FREKSRETGLYISFRANA MUNGVR QSRIGISTIGSMBSNGDYSL TI S
SLEYEDMG FYSICYRTRIQIGAGKIIEIT WRTYHRPA SVHE ERPL S5 DES AVKS (AREWICY G

L L NNFYPREASHRUVRINEVIVE 1@ BB TSSQE SVTEQD SKD STYS LS
STLTLSKADYEKHKVYACEVTHQG.S SPVTKSFNR GEC SEQ I D NO 28 (humani sed heavy

SRS A
SVLTVL H@ﬁfﬁ@%ﬁ%’é&ﬁ@ﬁé&tﬁ@f%ﬁ% (/
R%LTM§H@WKY%W%§N@EWB@B@L OESFEHLY PPKPKDTLMISR
SKL TVWSW@W@&W@{WSUMBHN@PBEEQYWYKNW Ised heavy

chai n: HlTVQF@N@S(BKEHKme&M A3 \PEQEYEMRESRDELT
NI YPYNGVS &

WGT@ADAEWWV%SSW&EW@@K@ES@@F@RLGCL

30
SEQ ID NO: 27 (10B3 chimera light chain)
DIKMTQSPSSMYASLRERVTITCKASQDINSYLSWFQQKPGKSPKTLIYRANR
LVDGVPSRFSGSGSGQDYSLTISSLEYEDMGIYYCLQCDEFPLTFGAGTKLEL
KRTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGN

35 SQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNR
GEC

SEQ ID NO: 28 (humanised heavy chain: HO)
QVQLVQSGAEVKKPGASVKVSCKASGYTFTGYFMHWVRQAPGQGLEWMG
40 NIYPYNGVSNYNQRFKARVTMTTDTSTSTAYMELRSLRSDDTAVYYCARRY
YYGTGPADWYFDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGCL
VKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTY
ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV
45  VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS
RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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5 VKDYFPEPVTVSVWWSGALTSGVHTFPAVLQ SSGLYSLSSVWVTVPSSSLGIQTY

I CNVNHKPSNTKVDKKVEPKSCDKTHT CPPCPAPEL L GGPSVFLFPPKPKDTL

M SRTPEV M\ IUBHEBDPEVKFNWVDGVEVHNAKTKPREEQYNST YRV PCT/EP2009/067515
VSVLTVLHQ@WL NGKEYKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPS

RDEL TKNQV DI AVEVESNGOPENNYKTTPPVLDSDGSFFLY 10

SKLTVDKS gcgg ' "‘0 Si_ E]S 30 humar}:jv%ledGheavy
chain: H2 AP KASS el

Nl YPYNGV! PPTAVYYCARRY

YYGT @AWWWBBSWR@WWBG@FMA@S@KSTSGGTAALGCL
VKDY FPEPVVESYKEEZE T BGYWIFFAWL QS SSH M SOMYIBIBESSILEBYMWTVPSSSLGTQTY
| CNVNHKPSNT! CEPKBAPH TIGGEPBMERL APEKPKIGPS VFLFPPKPKDTL
M SRTPEVTIMYRPYENVEOREVABNINMIXMEVKINAK KRR NE N TK PREEQYNSTYRV
VSVLTVLHQ%UE% SN u wu’" it éﬁﬂs@ﬁé&%ﬁﬁﬁ%ﬁﬁﬁ’é PQVYTLPPS

RDELTKNQ\/ S -e-"* K PYLDSDGSF
SKLTVR;(S M Mje %‘h y éb AL T% % ﬁ "‘ Y ur?anqjsseéﬁ{l ght
chai n'’ LO' DI OO NSV n n PGKAPKSLI YRANR 25

m&s&&&&g&mm EAOKVDNAL SRS,
VTR RIS AN RO MRIRVA KRR MR ARSS LENM®D NO. 32
Chunani seN1Y PYNG CHEY NQRESARVTMTTDTSTSTAYMELRSLRSDDTAVY YCARRY

DI QUIGEPSEYSABYRORW Y TRNABGRICNS YW BVES R PISKRRRSIPLYRAYRS TSGGTAALGCL
VDGVPSKF SERESETTETY TV SBIFREDEAS GV TIEDEVPQSE GQERKISSVIRT VPSSSLGTQTY
TVAAPSVF| RERSSEQUKSCTRSIIGLUNRR YPRECKY CNGONAROSCNBRS VELFPPKPKDTL
ESVTEQDSKRBE X SR ESTICROSKARNGEKH! HRGDBSPVY KSENREEPASEQO BESQXYRVNO. 33
E Pa@‘&gﬁ;g%%?ﬁm @'ﬁ@LNG?@EYKCKggAZI\%KALPAPIEKT%}SKAKGPREPQVYTLPPS
LVDGVPSKF r L GCRER L TE GG K 40
RTVAAPSVF

P RE/ y D
?Eﬁvngﬁgsggga 85 ZlﬁlmaLDY @M CEY:BF!QGLSSPVTKSFNRG EC SEQ ID NO 34
DI QUTQsPSBll F PKSLIYRANR
LVDGVA KFSW@S@S ﬁ@'@ PANTFCAREREEPL TFGQGTKLEIK

RTVAAPSVFREPPEDER Y KSGP ABVITIH SNFAPREAVOIKVDRREASCREWKVDNALQSGNS

QESVTEQDSRBS WIH (BN K IDEFKADSEKHKV/ S KGN FIRQBKSEPHTKSANREGESSBU TKSEQRM®m NO 35
(10B3 chi gera N54D heavy chai n)

EVQL QQSGPEL VKPGASVKI SCKASGYSFTGYFMHVWKQSHGNI LDW GNI Y
PYDGVEINY Wﬂ%ﬁ%&%m’%ﬂ@%@aﬁﬁ 4] S ED SAVYYCARRYYYG
TGPADWF RSV 1PYERL: B RRTAAK SBKYKPRANRL
YFPEPVTV! ATYRSAS

NHKPSNTKV] SCDKT
TPEVTCVW
SNKALPAP ékﬁbé )
SDI AVVESNGQPENNYKTTPPVL DSDGSFFLYSKLTV 10

DKSRWQQGNVFSCSVMHEAL HNHYTQKSLSLSPGK SEQ | D NO 36 (10B3 chi nera N54Q heavy
chai n) EVREQIBGEREL YKHeaswikceOKhSBYBFTSYFMHVWKQSHGNI LDW GNI Y
PYQGVSNYNQREMAIQSR SIS \SG BRVAYNEKRS QITINS HIS SAQOIARRAPKSIIFTRANR

TGPADWY FDUMBIETRSRVSG SASGTREPT ISMEBLAP ED FRKSY ¥ CE QEEARIAT GYKDK LEIK
YFPEPY(T VSIS G TSEVMHPPRAVICEK St Eh Y8 VICS IVWIVPRER KSLGRAVDEMY QSGNS

NHKPSNTKV TR SRAPH SV E K HRRIPKO AWM PG LSSPVTK SENRG
TPEVTCVWVBYSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRWSVL - TVLHQDW.NGKEYKCKV

SNKALPAP | EKTI SKAKGQPREP QVYTLPP S RDELT

SEQ ID NO: 34 (humanised light chain: L3)

45  DIQMTQSPSSLSASVGDRVTITCKASQDINSYLSWFQQKPGKAPKSLIYRANR
LVDGVPSKFSGSGSGTDFTLTISSLQPEDFATYYCLQCDEFPLTFGAGTKLEIK
RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNS
QESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTKSFNRG
EC

f-.WA A -;
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20 KNQVSLTCLVKGFYP SDI AVEWESNGOQPENNYKTTPPVLDSDGSFFLYSKLTV
DKSRWRQGNVFSCSVMHEALHNHYTQKSLSLSPGK SEQ | D NO: 37 (10B3 chinera C915 i ght
chai n) DIWOMEQBREEMYASLRERVTI TCKASQDI NSYLSWFQKPGKSPKTLI PRANR2®5/067515
LVDGVPSRFSGSGSGDYSLTI SSLEYEDMAE YYCLQSDEFPLTFGAGTKLELK

grE\S/CTAEa\Z;ng %&ﬁg@%ﬁﬁmm PV'II_'%ICZJIEIISRG EC 30 SEQ I D NO 38

Churani se& Vi SGRELNKPGAREESCKASGY TGYFMHWVKQSHGNILDWI NIY

QVQLVQSGARY W@iﬂéﬁm ROXMEIR S/ EBERP AP GYRRYYYG
SNYNQRFKARUGPMIDW T FD IWS TRAMMEL RS S ARE KO IS AVANGARAYS M@ GRADMKHEIVRBOGTLVTVS
SASTKGPSVFPPEPS TSKSVSSGRAAISEY HVKEXVPERSSTISYBISESY V S@VETE PATIOY WSSO YSLS
SWTVPS SNEKPRNNK 8D K KRNRKK e SIKTKY DRKKMEPKBEDK G PSRPCRAPEIPKBFRSMIES - PPKPKDTL
M SRTPEVTEYFVRYSHEDBRSHINYMADGY R HRNMS CRREERYNSTR RN E ¥ QWS M RKEMBNGKE YKCKV
SNKAL PAPI KT I {3174 f"i" R YMVBRI@LPAPIEKTISKAKGPREPQVYTLPPSRDELT

RDEL TKNQVRh S (O DN R PPV LS DGSFFL YSKLTV
SKLTV! "'Mﬂe' ‘- ' : D NG gg F%unaK%i sed heavy

chai n pp D RER ' VHWRQAPGOGLEWG NI YPYQ GV
SNYNQRF TAYNELR D DTAVYYCARRY YYGTGPADWYFDVWAGQGTLVTVS
SASTKGDSVEg@\%éE@K%Tg AAIBS @%ﬁﬁé PIVSVWNSGAL TSGVHTFPAVLO S SGLYSLS
SWTVPS SWP@NVWW?{@ TEDKTAREPRERAEY N BapWaGRI EpPKPKDTL
M SRTPEVT DR AR HANVENARAT ABIREERNSTYRVS & VS GRYRBADIY NGKEYKCKYV
SNKAL FAP| ERPASKNKEDPRIVG TOMTY PFSSASTK GPSVFPLAPSSKSTSGGTAALGCLVKD

RDEL TKNQVSIEPEP VRGSWPSBGAEWESKBDPEANY KISKERWY SISEOEFFVPSSSLGTQTYICNV

SKL TVDKSRWERGMIFECSKHEAE PRIBY DRKSIBL BREKA PSEQGIOP SNOL PO KPIKUDEDISSR | i ght
chai n:  L27ERYF)IC VB WNQHD I Wk BRSVEDR\GV A AR KPK NRY E SWRNKIPRIAIREL. | YRANR
'—VDGVF’ S NG@@I@@ER’K&EW@{%@%ERKW&E%@M SVFI FPP
s TEoS %%?MN%%@@H %@%ﬁ?ﬁ\é‘%@ﬂ VIR S RO REEPS aa
(10B3 chinera h sequenc

ATGGGAT%%%@ @gg %ﬁ C‘é GCTACAGGTGTC

CCTTCAGT @A&M&@&%‘&A&é&%@@ﬁ%&%&&mﬁGKWULWRﬂR
CTTCAIGCAEY OSSR ASABCOM SRR B AF S ETORATY SEARNDEFPLTFGAGTKLELK
GAAATAT T TRTUGHIRSAATEES BF QI KIMATT AT NATIAERPREAKNQ B5CVDNALQSGNS
CCAAGGCCAQES VEATIGTRDS TAAGSSTLCTAGPATAERHERACARGEAG HQGLSSPVTKSFNRG

CTCCGCAGCETTACATCTGAGGACTCTGCAGT CTATTACTGIGCAAGACGC
TATTACTACGGTACCGGACCGECT GATTGGT ACTTCGATGT CTGGEGGECACT

GGGACACTAGE G , GTT
%CCCT & HOHAPGQGLEWMG
AGCGGAGCC' A} SDDTAVYYCARRY
CAGOGGACT 5 TV SSKSTSGGTAALGCL
T oA SVVTVPSSSLGTQTY

M@@CW%@MW&W@GQSVFLFPP@@TL
GococeCeCTEICR T EENECOARE VB IAGSESSCABES G YENPF TKPREEQYNSTYR YV
TCCCCCCCAXSECTAAGHEADAOCSbEATGT KASNIGNAREPEICAISEPEK GQPREPQVYTLPPS

ACCTGIGT MMWM&WWWT TPPVLDSDGSFFLY
CTGGTACGT SACEHT © (T ;

AAGGCCCT e~ﬂ.eeo~v A\ FGf .5. AAAA :A ARAGEEG AR VRQAPGQGLEWMG
GCCCAGA !}” 5& & Qn .’a’f ‘i"f-zﬂ NPEOESA m- SDDTAVYYCARRY
A LAl 53 s SSTSGOTAALGCL

VTVSW A L.SSVVTVPSSSLGTQTY

ICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL

MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRV

VSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPS

RDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY
50  SKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
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35 AGACCACCCCCCCTGT GCTGGACAGCGATGGCAGCTTCTTCCTGTACAGC

AAGCT GACCGT GGACAAGAGCAGAT GGCAGCAGGGCAACGTGT TCAGCT

GCTCOGT GAVGADMAGBTCCT GCACAATCACTACACCCAGAAGAGCCTG AGCCPCTRRIOIBEGANGTGA 40
SEQ ID NO 42 (10B3 chinera |light chain, DNA sequence)
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGIC

CACTCCGACAT CAAGAT GACCCAGT CTCCATCTTCCATGTATGCATCTCTA

CGAGAGAGASF RABTRP A thrarmredhehshentEAE M PAATAGCTA

TTTAAGCT GBTONIAIINSAACONERNAATCRESINABROGCTWAROK RGK APKSLIYRANR
ATCGTGCAALT RGN IR ICTHGAGSGHBNOUCH S EARBE DEAST BEEASPEFPLTFGQGTKLEIK
GGAT CTRGCGRANGM ATV HIEPES DEQUATSIAGEABUCT GARETAFREAGA QWK VDNALQSGNS
TATGGGAATHFAVIATISICDACAST SSEATGAR AT VERHKCACET FSAGIQGLSSPVTKSENR G
TGCT GGGACEAAGCT GGAGCT GAAACGT ACGGT GGCCGCCCCCAGCGTGT
TCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTG 50

GTGTGTCT CIT
SS(TI;A I'f CAGCTACAGGTGTC
CAAGECCOR CTGGTGAAGCCTGG
AGGGCCTGT CECAFACAS N CA 2
(hunani Se@TﬂW@ﬁgﬂﬁ}G(ﬁ@ AG A GGCAATATCCTCGATTGGATTG
ATGOCCT GCPARTASDA CAGAGATTCAAGG
CACAGCCACGH BEAGOT CEXGEATASCICUITAGS CAGEAGACAGCCTACATGGAG
GOGCCAGOGT BAAAETQBGCTT CESTACAGTIAGACTAXRT AOTGTGCAAGACGC

TACTTCAT@A@’E@@HT@GGTA@@EGWM@N&M@ATGTCTGGGGCACT
A AL T A ACAAN T AMSGGCCCCAGCGTGTT
‘ G666 AEEHSCACAGCCGCCCTGG
GAACTAAG OETE 'Af}’ "'3'%,:\;‘1 .’A’°°:%‘§C%'5;‘vf.:§%’:e TGTCCTGGAAC
GACAGGGGA N _A?“'"" S AR RS AR AR s GTGCTGCAGAG
Graroocs ﬂ ;p- AR B ARE A GG T AL EIGCCCAGCAGCAGCC
Roie %5&' ATAL, ‘.iz,ﬁ?‘ R A T AL LA R A GCCCAGCAACACC

OOCT GGGCTEEEFAGIEARAS AOEAABAAET EACAG YO
mm&eé&&ﬁiﬁ@&&%&e%ﬁ@@%%@&%@@%““ww%cm
64 GCGTGTTCCTGT

GAACCCCCGAGGTG

>

CAGA@AGC@@@@@‘A@I&@@@W@@@W@K

'@W %@&F@@@%@@@G@@@GTGCTGACCGTGCT

AGGT aGGAGEG 5 ERAGGTGTCCAAC
TTCAACT ~§ P s*a °%£;¢ A v.v Y "‘ WUECAAGGCCAAGGGCCA
CAGEGAG ’“3 *\ m‘J "‘*‘” e G ﬁus MSCAGAGATGAGCTGA
TGCTGCAC 3 ie' A .9 & Aey x
AACAAGGCCE ei ei-- i":".{ AAL ; ( A"eqr AHe ""GCTTCTACCCCAGC
CCAGCCCAGRGAG A S AR TAREAST NG GHCAACAACTACA
T@CC%%@A&%@F@@@@E@T @@@&Q@ETCTTCCTGTACAGC
ACOGACAT OB HEAC S CACHHOOGO TG ACAEITCAACG TG TTCAGCT
SRS ACAATTACTARACCCAGAAGAGCCTG

GCTGCTCCGT GATGCACGAGGCCCT GCACAATCACT ACACCCAGAAGACC 35

CTGAGICT GEEQUETIGOCAATTES $HQulMighCehaAvt ikNNBRicied heavy chain: HL, DNA
sequence) AAUSERTESIAGT FEARGAT, @T@ CAALAGCFAAGGTGTC
CACAG@R@W@@R%@WW@M@@%@GTATGCATCTCTA

ASFERGGACATTAATAGCTA
PR TAAGACCCTAATCT
CAAGGTTCAGTGGCAGT

AGGCCAG A AOCALE A
GAACT CAGCAEATT GRS B A T A ARG FGGAGTATGAAGA
@GGTAUATM@Q%W@T@@W@W@@@@CCGCTCACGTTCGG

\ -?'v G CCGCCCCCAGCGTGT

a CEOGKATAAGGTGCAGTGGAA
GGAACAGCGGAGCCCT GACCAGCGECGT GCACACCT TCCCOGCCGTGCTG
CAGAGCAGCGGECCT GTACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCAG
CAGCCT GGGCACCCAGACCTACAT CTGTAACGT GAAGCACAAGCCCAGCA
ACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT CAAGACCCA
CACCTGCCCCCCCT GCCCT GCCCCCGAGCT GCTGEGAGGECCCCAGCGIGIT 5
CCTGI TCCCCCCCAAGCCT AAGGACACCCT GATGATCAGCAGAACCCCCG

R P NN"T" 7N N I NIN"T" I N"T™ S NI NN T NP NV"T" P\ KA ™I 7" N"T" 7\ R I\ R 7N R 7PN A I VT 7\ KA 7\ NVT" 7R N 7~



10 AACAAGGCCCTGCCTGCCCCTAT CGAGAAAACCAT CAGCAAGGECCAAGSG
CCAGCCCAGAGAGCCCCAGGT GTACACCCT GCCCCCTAGCAGAGATGAGC
TGACCAAGARACABET@PECCT GACCT GCCTGGTGAAGGECT TCTACCCC PCT/EP2009/067515
AGCGACAT CGCCGT GGAGT GGGAGAGCAACGGECCAGCCCGAGAACAACT

AT B AHUIRGAbMUEEtaa CacaTarccang

GCTGCTCCGF FEAAMEREECANDBEAGE 45

SEQ I D MW@QG%E@@M%&AG@T GWG%@T@éﬁCﬂGACCCACC
AT GGCCT CGRCSIEOAT CATCAGT TECLIETACCA IRCTGCGGCGAGTGCTGA
CACAGG:AGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCG
GCGCCAGCGE EAARGT CAGETKIoAMRETGAGEFRaTAEINCONICAUEES)

TACTTCAT GRAGIECT GAFEAGCACCAFEUCAGBEECTENGIGEAR CCGCCACCGGCGTG
GGCCAACAT E M A G EF ARG S IASERAEE S AGCESAGEA TG BT GAAGAAGCCCG

ACCOA ACACCTTCACCGGC
g;gGTCT G GGCCTGGAGTGGAT
GACAGGOGA CAACCAGAGGTTCA
CGTGTT GEACCGCCTACATG
COCT GGGCTEAM ST ANAESACE AETY e S A AECEAfANECat Efe g TACTACTGCGCCAG
GGAACAGCCEAGHSETE W@@W@T GCTTCGACGTGTGGG

\CCAAGGGCCCCAG

CCACAAGCCCAGCA

b GACAAGACCCA
?AGCTGGGGCA‘GG \ TR ggCCCCAGCGTGTT
AACAA AGCAGAACCCCCG

CCAGCCCACAGA o CAETIST HEREEST e AEETAGACAAATEARE ACCCTGAGGTGAAG

T@C@%@X@@A@ﬁfﬁ@@éﬁ@m W@W@@&TGCCMGACCMGCC
ABCBSHEASCCTAACNBCAACIG IGTCCGTGCTGACCG

ACAAGACCAEGMGEMBM AMA@ZI’K@HMMGAGTGTAAGGTGT CC
PGCAGSTETACAACCAAAEANEITARCAGCAAGGCCAAGGG

GIGA

GCTGCT CCGE@%@@@@'&@&@@@%@@@@@@TWWGT GA

50 Sk '@GM@C&%%&D&@@J&(K?PGTCthTcpst@@ﬁGcb@Gcﬁ%A%@G@mwTAcccc

ATCEXCT et ST ARG -';{?'mf“‘-” GCCCGAGAACAACT
CAGAGCEC GO

GGGCGAT AGGET LA CACCT CORACILR A ,.3'(,,(}-; <74 ﬂ\t@- TTCTTCCTGTAC
CCTGAGCTORETEEAEA R TR AAG ARG Y GREAC GCAACGTGTTCA
i Sy SR AL 5 ) eTab.vi “.m !

TACAGGGC 3 NS aSEAR ABTEAAFACACCCAGAAGAGC

M@Mﬁ?@%‘&@ﬁ@%@w&m@
GACTTCGCCACCTACTACTGCCTGCAGTGCGACGAGTTCCCCCTGACCTTC

GT TCATCT TATCCEBCAGCHKENGCA
TGGT GT GTCrACKAACANTTCT ACTOHGTEC 373
AAGGTHGACA AT T OGN A AR CECTCAGAGH

A@AGGA%@@MW@AWW@W@GGCCTGGAGTGGAT
W@%ﬁ%@&@é@ @@E%&@@

‘ GCGCCGCCACCGGCGTG
GEGCAGTRGGTGAAGAAGCCCG
UAGAOVE TACACCTTCACCGGC

CCAGAGGTICA
LEx IR ceBRdTAMRI6H
TACTGCGCCAG
GACGTGTGGG
GEACCAAGGGCCCCAG

TA@M@@@@@@WW@@MGGTGACCGTGTCCT
& AR CAGCICOGTEIAGCECAAET PECCCGCCGTGCTG

ACT TCGCCACCT ACT ACT GCCT GCAGT GCGACGAGI TCCCCCTGACCTTCG

GCCAGGGCACCAAACT GGAGAT CAAGCGT ACGGT GECCGECCCCCAGCGT G

TTCATCTTCCCCCCCAGCGAT GAGCAGCT GAAGAGCGGECACCGCCAGCGT

GGI'GTGTCTGCTGAACAACT TCTACCCCCGGEGA GGIGCAGTGGA

AGGT GGACAAT GCCCT GCAGAGCGGECAACAGCCA GCGTGACCGA 30

GCAGGACAGCAAGGACT CCACCTACAGCCT GAGCAGCACCCTGACCCTG

AGCAAGGECCGACT ACGAGAAGCACAAGGT GTACGCCTGTGAGGTGACCC

R NN R PN NN\ N"T" S NT" 7"\ N NP N\ NN VT" 7N A 7P A A 7N R I NV"T""T= 7" R R NI\ N NI\ "I 7R I~ T 1 I R I/~




40 TACAGGGCCAACAGCECT CGT GGACGEECGT GCCTAGCAAGT TTAGCGECAG
CGGAAGCGGECACAGACTACACCCT GACCAT CAGCT CCCTGCAGCCCGAGG

ACT TCGCCAEQ RAITAWPECCT GCAGT GCGACGAGI TCCCCCTGACCTTCG PCT/EP2009/067515
GCCAGGGCACCAAACT GGAGAT CAAGCGT ACGGT GGCCGCCCCCAGCGT G

TTCATCTTC&éE%éé;@i;?{E:@ 4
GGTGTGICT éCGTGCCCAGCAG

AGGT GGA%@%WWCCACAAGCCCAGCA
GCAGGACAGAAAGAEROSASTTACAR £ A CASCAGCTGTGACAAGACCCA
A@AAWWWW@@AGGCCCCAGCGTGTT
ACCAGEECCT '

( humani seAGGmACCj‘Ta}TGTGGTG@WGACMH@@()}CCACGAGGACCCTGAGGTGAAG
ATGECECT GETECCRAATCATACTHA G A TE I CETTR NCXERETGCCAAGACCAAGCC
CACAGCGAC@H@@AE%&%%&W@Z@E@%WT@TCCGTGCTGACCG

G felay TR GTGTAAGGTGTCC

e eus e%“*;:"‘.: ACCRTEAGCAAGGCCAAGGG
e '335539 L CCTAGCAGAGATGAGC
Exvopliaiani res GETCTACCCC

(EMIQKZAEGMEG@ ACACCCAGAAGAGC

GCAGGACACCANA@CIT CCACCTACAGGC RAGLAGCACCCTGACCCTG 15
AGCAAGGCCGACTACGAGAAGCACAAGGT GTACGCCT GTGAGGTGACCC

[CAGCAGAABEQJTOGGNO 49

ACCAGGCCHENABOOIPAAREAAGHCTIGAOOBRGOGARIR) TG4 SEQ 1D NO' 50 (1083

A?ﬂ?@??? ¢GTG ACCGCCACCGGCGTG

chi mes P‘.. Tecls
ATGGGAGQA ALK GFAGCAACA

CLrCTTG: AA( oIG
CACT CCGAGIT [ C AT ACA o i“.‘éﬂ'.‘a ST ?,‘M ﬂﬁ TGAAGAAGCCCG
g CG GARAGLCASE RN SR s CTCCTTCACCGGC
GGCTTCAGT A '55-"'"‘;,.5 JOGTACTEATTCAL evi'jr
CTTCATGCAERE {AEACA G AT B AG AT AT PR FBOGCCTGGAGTGGAT

GAAATATTTQF@&#AWW@%@@%@&@@W@@%CGAGAGGTT CA
CCAAGECCAGANITCACPEIAACAAGTIEE FET ACKACACBCFACATIIRE GCACCGCCTACATG
CTCCGCAGCORPACKG STENEGACTOPCHAETCIM T ABKGTCCAAGKEEETACTACTGCGCCAG

TATTACT ACGATACTSGAGITACTGAT AEETBGATTRATCT GRAIEEGRAST TTCGACGTGTGGG
GGGACACT AGREGAIGGTHGIAICAGDATIAGRACCAIICRGCAEIAGTACCAAGGGCCCCAG
CCCCCT CCCCOAIACCAAGHNEGACCACREGEAGCAGAGRIGEA T AGCHGCGGCACAGCCG
coeer) %@MW%@WW@@@EW@CGGTGACCGTGTCCT
C... _'A Aeeﬂ-aev !' e:lﬂ ::09&:.‘1&1 :0’ :.:;; TCCCCGCCGTGCTG
ees gﬂ- .{* 3 e ccoTocccaccas
AAGGTGGACARGHAG mﬁ‘“&iy a""’ ;A '?fi LT TGACAAGACCCA
tuﬂ %btuiib tt& té.du&‘ 0

TMM%@%@@@WW@@GGCCCCAGCGTGTT
A&TGTGT(%WWW f@ﬂZCAGCAGAACCCCCG
G GAC T BT COAGSTGEA A OEAA AGGACCCTGAGGTGAAG
SETGACAAGACCAAGCC

GCACCAGGAT RGEIT GEAGECAIGNCA ACAGT STAAREIRF GCARS TGTCCGTGCTGACCG
AAGCCICT GEGTGCHCAT RGN RSACTAT LACCGRCACTBACA AGTGTAAGGTGTCC
GCCCAGAGARACOCAGE HEIALACET T A MO AA RAAEA PAAGCAAGGCCAAGGG
WW%%@W%%WEWTAGCAGAGATGAGC
%XACI:A { AR AABGGCTTCTACCCC
AAGCT CCCGAGAACAACT

‘i
SEQ I D NoA @@gﬁ%‘ﬁ?ﬁgﬁ&%%@ wchggﬁ%e TGTTCA
ATGGGAT GG CCCAGAAGAGC
CACT CCGAGGT T T BCOACCAGT FGGACST BBACT GGTGAAGCCTGG 5
GGCTTCAGTGAAGATATCCTGCAAGGCTTCTGGTTACTCATTCACTGGCTA
CTTCATIGCACT GGGTGAAGCAGAGCCATGGECAATATCCTCGATTGGATTG
GAAATATTTATCCTTACCAAGGTGI TTCTAACTACAACCAGAGATTCAAGG
CCAAGGCCACATTGACTGTAGACAAGT CCTCTAGTACAGCCTACATGCGAG
CTCCGCAGCCTTACATCTGAGGACTCTGCAGTICTATT, GTGCAAGACGC 10
TATTACTACGGTACCGGACCGGECTGATTGGTACTT GTCTGGGGCACT
GGGACACTAGT GACCGT GTCCAGCGCCAGCACCAAGGECCCCAGCGTGIT
CCCCCT GGCCCCCAGCAGCAAGAGCACCAGCEECEECACAGCCELCCT GG

NN PNSNSNT" FNSNT" AR R NN FNT" R SNTTT SNSNLNNN R R SN NLNNT 7N N SNSNLNT SNT SNSNT NN AR A N

>

P

SCAAGTGA 50



15 CAGCGGCCTGTACAGCCT GAGCAGCGT GGT GACCGT GCCCAGCAGCAGCC
TGGGCACCCAGACCTACATCTGT AACGT GAACCACAAGCCCAGCAACACC

AAGGT GGAGRAGAABEIIIEAGCCCCAAGAGCT GT GACAAGACCCACACCT PCT/EP2009/067515
GCCCCCCCTGCCCT GCCCCCGAGCT GCTGEGAGECCCCAGCGTGT TCCTGT

CCCTCGATGAT CAGCA GGIG 20
ACCTGT GT G K T AR A0 CACET ARSI TN

CTGGTACGT SEACEICEPERASAIECACAATESCHAEAECANGESHAEEACCGCCACCGGCGTG
GAGGAGCAG@A@M&S&@@WW@%@W@@T CTGAGCGCCAGCGT
GCACCAGCAT TGS SAACEGAAASAGT ACASC TSIPASCIISICARAC AGGACATCAACAGCT

CTOUX AAGC (XAAGAGCCTGATC

; CAGAGATERACCAGE AAGTTTAGCGGCAG
WA@AC%@@F@G@@E@&@K@M@@@%@ME@MW@CCCTGCAGCCCGAG
GA@TC@C@A@@“@@@A@W@@W@%%@@&TTCCCCCTGACCTTC

...‘i’"" Avg (el

v AN
AAGCTGACCH 359;,&5 AAL ﬂf PR CCGCCCCCAGCGT

"JV"J\ sis ?f’f“{ﬁ‘i’ ; dg Receds E&@%AA
GCT ACH ,, \| w ea GTGA
e.tesfg!‘: y- “l"r"v ?’." .wi. % I\ '3 AGCGTGACCG

mmm@%W@WW@WCACGCTGACGCT G
CGAGAGAGAGf@(@Fﬁ MERECASTEACAA T RATAGSIRCTGTGAGGTGACCC
TTTAAGCTGA va iru SOCIPTGT OATAACACACTERTCAA CCGGGGCGAGTGC
ATCGTGCAAAGAGATTGGTAGATGGGGTCCCATCAAGGTTCAGTGGCAGT
GGATCTGGGCAAGATTATTCTCTCACCATCAGCAGCCTGGAGTATGAAGA 40

TATGGGAATIES TDAN O Clianbalfed GARGARMIE TCOONTCA ﬂ’c@@G
é%%@gf COTEEA

TGCTGGGAW@% ICREEP 66 @KCCGCCACCGGCGTG
TCATGIJ CG e CTGAGCGCCAGCGT
gT.GTGT GICT G GGACATCAACAGCT
o ”h - : AAGAGCCTGATC
CAAGGGGCCGA‘ AR E ARG AL TOGEER ve i_.. 5 2 AAGTTTAGCGGCAG

AGG&CTGTWM@W% ¢AONECE3GChumani sed
heavy2% haA,QTT@g(R@A@CT@W@@&T@Q@@CAGTGCGACGAGTTCC CCTGACCTTC
OGRS OGO

ATGGGCT GERCCPEGA GOFEKE CGCCCCCAGCGTG
CACAGCCAGET CBAGITIHEICQCA

GOGCCAGCCHGAAREN G ACC@GUGA@@@CCAAGGTGCAGTGGA
TACTTCAT GAGTGGAGHETAHCO CHRGTCAMIGAGAGCGTGACCGA

WTWW@@@W%CACCCTGACCCTG

NS 1 RBPACRS KK ‘s’ AC w'@’é"é" AR & TGTGAGGTGACCC
GAACTGA ” -xﬁ'-’u' AR ERPERIAA AE KR u"‘x CACCGGGGCGAGTGC
GAGGTACTAT Auee NCCGEGACTCCECCEA e u A\ @

GACAGGGGA AGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAG 10

CGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGCI:ACAGCCG

CCCT SERTEREYEAA eneerT

GGAACAGCCAAGEHS T EAEIAETSHCATEANCACEG T EECEEEAETACFA CCGCCACCGGCGTG

mmwe@@@@W@W@WM@ﬁ@CTGAGCGCCAGCGT
AEIOSBGCA GG ACATCAACAGCT

> , ACCCAAGAGCCTGATC
CCOPROBRKGCECTAOACH EAGTAAGTTTAGCGGCAG
CCTGT TCCC@@@M@@@@@@@A@%@@K@AE@@"%WCCTGCAGCGCGAGG
ﬁ@@f‘@ﬁ%@%@&@%ﬁ%@@@%

ACGTCACCT RE el A SeIAeT e s CCCCCTGACCTTCG
g%? LI GO Er’-‘fu 15‘{;« 8GCCCCCAGCGTG
Yoot 0 : S mfg, SAGIGGCACCGCCAGCGT
AACAR &) &e?er er AAGGTGCAGTGGA

AGAGCGTGACCGA

EACETEEOEE S AB0ASAEA ‘E@&&G
TGACCAAGANEASEERE NS SRS TCECT ASFMNGAEERTEABEAS G4 CCCTGACCCTG
A&@@TC@@L@E@Q@M@M@@@@@@@@@@@WCT GTGAGGTGACCC

‘ HITGECACCTASGACETGIABACCGGGGCGAGTGC
AGCAASICT G@[&G@GT GGACAAGAGCAGATGGCAGCAGGGCAACGT GITCA
GCTGCTCCGT GATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGC CTGAGCCTGTCCCCTGGCAAGTGA
30 SEQ I D NO 54 (humani sed heavy chain: H2 N54Q DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGT CCGGCGTG
CACAGCCAGGT GCAGCT GGT GCAGAGCGGCGCAGA GAAGCCCG
GCGCCAGCGT GAAAGT GAGCTGCAAGGCCAGCGGECTACTCCTTCACCGEC 35
TACTTCATGCACT GGGT GAGGCAGGCT CCCGGCCAGGGECCT GGAGT GGAT

PN R A P NA T/ N"T" R I NI N"T" R 7P\ N NI\ VT R 77 AR A 7 NT" R 7SR R PN 7N R I NF~NT==g= =~ N




45 CAGCCTGGGCACCCAGACCTACATCTGTAACGT GAACCACAAGCCCAGCA

ACACCAAGGT GGACAAGAAGGT GGAGCCCAAGAGCT GTGACAAGACCCA

CACCT GCCOLOCaINBZa0T GCCCCCGAGCT GCT GGGAGGCCCCAGCGTIGIT PCT/EP2009/067515

CCTGT TCCCCCCCAAGCCT AAGGACACCCT GATGATCAGCAGAACCCCCOG

AGGTGACCT GTGT GGTGGT GGAT GT GAGCCACGAGGACCCT GAGGTGAAG

TTCAACTGGT ACGT GGACGECGT GGAGGT GCACAATGCCAAGACCAAGCC
edighizhanT &P RN crenngrses

CAGGGAGGAGERAPARAAEA Cromesniss
Q@@QW@T@TW@@CCGCCACCGGCGTG
AT OGS CAACEABATCECT GAGCGCCAGCGT
MWWMWMMMGMGGACATCAACAGCT
TGACCMGAAWWMG@@@G&G@@@GM@G@@CCCAAGAGCCTGATC
AGCGACAT CEACAIGGACTAX ARG & . NIRNCARGGECAAGTTTAGCGGCAG
ACAAGA@A@W@@W%X@@@@@@H@X@@@CGTGCAGCCCGAGG

AGCAAGCT e AA

e S e T S RS g@@%ﬁ oTeA
e e TP e L ghr \qho ,_ : 3‘ AT REEGEL AGeGT
CACAGOGACH FAT A AN 35 GGTGCAGTGGA

GGGCGATAW@@@&@%%Q@Q@@GAGAGCGTGACCGA
i AGSTECANGATSTACGA RSO CACCCTGACCCTG
J"\eu@‘ GBETHRBAGHGAGTACCABE TGTGAGGTGACCC
GA ALONACECENGEAZTGGOGCGAGTGC
ACTTCGCCACGRPACTACT GCCTGCCAGAGCGACGAGT TCCCCCTGACCTTCG
GCCA(XXBCACCAAACFGGAGATCAAGCGFACGGTGGCCGCCCCCAGCGFG

TTCATCTTCSEEGH RGOS @m@g A GARGROEABRCG uence)
GGTGT4 CT G HAALA IO aene.. CHOFARGF LA As-
AC-:GTGGAEH- AT G nee- % em n N AGCTACAGGTGTC

Neisdnonste OLALE 0 ACAN M TGOTGAAGCCTGG
‘g«%w@j an( ek u‘geeu:;&mc?”' z‘n{”ﬁ; TCATTCACTGGCTA
A Ao NSV e GRRT G
CCAGGCECCTGIC A é 'E’( AARS? ooeeec CEASoSEH A NG 56
ATl S S AL N
(arti 29 ci QCARGGCANGATTHAIT PEREAGA ) TCCEEIASEHST ESSCRYCAS GSEEHI D N 58
(artifici ATCHESAGOCH TAGHEE THASIGAE TET SEECRSTRSHEGERGTGYAAGACSKD | D NO
59 (art i f TATAIAGTACGATATCGHAGCEOPTICHT THGTACITEEERIGRYAGRGEEAEQ | D NO
60 (arti f GHGACRLINGIGACIGTRGTCOARIIGEECa;(SASCRIPIVOEESRGTGIEIAQ | D NO
61 (artifcoicaC THOETERATAGUNERT A RSNGURCTHGSGECOGERCRGMEMECACFER; | D NO
62 (agd i f GO COVOBHUA AGGATERACPERUCE: ARL CHSHEALBNM T ACHKBYG LRC
AGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
CAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCC
TGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACC
AAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCT
35 GCCCCCCCTGCCCTGOCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGT
TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTG
ACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAA
CTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGG
GAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCT
40  GCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAAC
AAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCA
GCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGA
CCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACA
45 AGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGC
AAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCT
GCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTG
AGCCTGTCCCCTGGCAAGTGA

50
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SEQ ID NO 63 (artificial myostatin linear peptide 15) SGSGADW | APKRYKANY
SEQ ID NO 64 (artificial nyostatin linear peptide 17) 5 SGSE APKRYKANYCSGE
SEQ | D NQwo@biomandoufi ci al myostatin |inear peptide 19) BGCBERYIWMRYGESECEFY
10SEQ ID NO 66 (artificial myostatin |linear peptide 21) SGSGNYCSCGECEFVFLXK
SEQ ID NO 67 (artificial myostatin |linear peptide 23) SGSGGECEFVFLQKYPHT

15 SEQ ID NO 68 (artificial mﬁg%tati n Iin'ear%]peptide 25)
SGS@VFLQ%EQWQH“UOB@E%%%B Q Bapvy shping P iAafPequ%i atin |linear peptide

27) 20 SCABGOPATACAGARB TGS A T NOC TT6 [TAIG TAGEAAC AMAETAEAGGTGRG
pepti de 20\ CTEHARACIKPABRESA PGEAQTATGGACET GAACTGGTGAAGRSIGE n | i near
pepti de 3GG(TERGVENENPRGSAGHTT BEQAKDOT TCZGEFEAE TCAAITCAGBEGECITA | i near
pepti de 38T TEEIGHPRCIAREITRRGGAGAEY ¢ DTNOCASTATOITGGA AT GHAIBEGL i n
l'i near pepiAAeTRIN TAGREAGRCCARTKYESTTTC TA RERVCR ANZAGAd AT TCAKG @
nyost at i ncldAeaGcrert A feGA OTGPA SREEXATTE YR AMEXCRIER ¢ PANRTGRAG
(artifici phoRaSABHATTARRRETEARG é?ﬁ%ﬁ%?%%ﬁ%@%&%@%%% REQCE D NO 76
(artifd ci gy 7PAQSt AEGETAMEEE REREEES AR T GGGCACT
GGGACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAGCGTGTT
CCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCGCCCTGG
GCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCTGGAAC
AGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCGTGCTGCAGAG
15 CAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAGCAGCC
TGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCAACACC
AAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCACACCT
GCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTGTTCCTGT
TCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCGAGGTG
20  ACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAGTTCAA
CTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCCCAGG
GAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCGTGCT
GCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCCAAC
AAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGGCCA
25  GCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGCTGA
CCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCCAGC
GACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACTACA
AGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTACAGC
AAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCAGCT
30  GCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGCCTG
AGCCTGTCCCCTGGCAAGTGA

SEQ ID NO: 52 (10B3 chimera C91S light chain, DNA sequence)
ATGGGATGGAGCTGTATCATCCTCTTCTTGGTAGCAACAGCTACAGGTGTC
35 CACTCCGACATCAAGATGACCCAGTCTCCATCTTCCATGTATGCATCTCTA
CGAGAGAGAGTCACTATCACTTGCAAGGCGAGTCAGGACATTAATAGCTA
TTTAAGCTGGTTCCAGCAGAAACCAGGGAAATCTCCTAAGACCCTAATCT
ATCGTGCAAACAGATTGGTAGATGGGGTCCCATCAAGGTTCAGTGGCAGT
GGATCTGGGCAAGATTATTCTCTCACCATCAGCAGCCTGGAGTATGAAGA
40 TATGGGAATTTATTATTGTCTACAGTCTGATGAATTTCCGCTCACGTTCGG
TGCTGGGACCAAGCTGGAGCTGAAACGTACGGTGGCCGCCCCCAGCGTGT
TCATCTTCCCCCCCAGCGATGAGCAGCTGAAGAGCGGCACCGCCAGCGTG
GTGTGTCTGCTGAACAACTTCTACCCCCGGGAGGCCAAGGTGCAGTGGAA
GGTGGACAATGCCCTGCAGAGCGGCAACAGCCAGGAGAGCGTGACCGAG
45  CAGGACAGCAAGGACTCCACCTACAGCCTGAGCAGCACCCTGACCCTGAG
CAAGGCCGACTACGAGAAGCACAAGGTGTACGCCTGTGAGGTGACCCACC
AGGGCCTGTCCAGCCCCGTGACCAAGAGCTTCAACCGGGGCGAGTGCTGA

SEQ ID NO: 53 (humanised heavy chain: H2 N54D, DNA sequence)
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SEQ ID NO 77 (artificial myostatin linear peptide 43) SGSGYFNGKEQ | Y&KI
45 SEQ ID NO 78 (artificial nyostatin |linear peptide 45)

SGSGGKEQ WEHGKi 0RAMg4 SEQ ID NO 79 (artificial myost acirreEPRem@ersipepti de
47) 50 SGSA | YXKI PAI\NVDRC SEQ ID NO 80 (artificial myostatin |inear

etide4 rti | i near
BeBt i de) ‘S%R;%IE% nggﬁﬂgl @‘é&?&éé%&%&a‘é@é& ADWYFDV
10 SEQ | DCPQ§A(§§C Cd: ECNo 84
( CDRH3 vabiCartC TQISARW@@K @E@G@G@TQQTC@Q@%GG&t GL00A
K) RYYYGTKRADWHFENGE 6 (I GDONG GE 8 GEEDRFBCU41G Ghb GRKITBO 6 A (RYSTGFADWFDV
SEQ | D NOGEFC AESDRHI VAC Caail ARIGABGGCRYYXGIA ADTKENA CGASAGGDTNE 88
( CDRH3  vanIiGHT C MOGORET GA CRUYNGA CRAIFYERY A CCTCBEQCA NG CBE (TAURMBGvar i ant
FI OOG N) 80 RYMYEHEAGNNOM GERJ (% NOG AA0A ¢ CORN vaT AamA T GEGCOAG
RYYYGTGPARWGEYA 8T ATHRA ¢ GGHNR A GACRM B e At G YA AN AR EEFARYY FDN
GACAGGGGACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAG
10  CGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCG
CCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCT
GGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCAETGCTG
CAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAG
CAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCA
15 ACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCA
CACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTATT
CCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCG
AGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG
TTCAACTGGTACGTGGACGGCGTGGAGGTGCACAATGCCAAGACCAAGCC
20 CAGGGAGGAGCAGTACAACAGCACCTACCGGGTGGTGTCCGTGCTGACCG
TGCTGCACCAGGATTGGCTGAACGGCAAGGAGTACAAGTGTAAGGTGTCC
AACAAGGCCCTGCCTGCCCCTATCGAGAAAACCATCAGCAAGGCCAAGGG
CCAGCCCAGAGAGCCCCAGGTGTACACCCTGCCCCCTAGCAGAGATGAGC
TGACCAAGAACCAGGTGTCCCTGACCTGCCTGGTGAAGGGCTTCTACCCC
25  AGCGACATCGCCGTGGAGTGGGAGAGCAACGGCCAGCCCGAGAACAACT
ACAAGACCACCCCCCCTGTGCTGGACAGCGATGGCAGCTTCTTCCTGTAC
AGCAAGCTGACCGTGGACAAGAGCAGATGGCAGCAGGGCAACGTGTTCA
GCTGCTCCGTGATGCACGAGGCCCTGCACAATCACTACACCCAGAAGAGC
CTGAGCCTGTCCCCTGGCAAGTGA
30
SEQ ID NO: 54 (humanised heavy chain: H2 N54Q, DNA sequence)
ATGGGCTGGTCCTGCATCATCCTGTTTCTGGTGGCCACCGCCACCGGCAGTG
CACAGCCAGGTGCAGCTGGTGCAGAGCGGCGCAGAGGTGAAGAAGCCCG
GCGCCAGCGTGAAAGTGAGCTGCAAGGCCAGCGGCTACTCCTTCACCGGC
35 TACTTCATGCACTGGGTGAGGCAGGCTCCCGGCCAGGGCCTGGAGTGGAT
GGGCAACATCTACCCCTACCAGGGCGTCAGCAACTACAACCAGAGGTTCA
AGGCCAGGGTGACCATGACCACCGACACCTCTACCAGCACCGCCTACATG
GAACTGAGGAGCCTGAGGAGCGACGACACCGCCGTGTACTACTGCGCCAG
GAGGTACTATTACGGCACCGGACCCGCCGATTGGTACTTCGACGTGTGGG
40 GACAGGGGACACTAGTGACCGTGTCCAGCGCCAGCACCAAGGGCCCCAG
CGTGTTCCCCCTGGCCCCCAGCAGCAAGAGCACCAGCGGCGGCACAGCCG
CCCTGGGCTGCCTGGTGAAGGACTACTTCCCCGAACCGGTGACCGTGTCCT
GGAACAGCGGAGCCCTGACCAGCGGCGTGCACACCTTCCCCGCCAETGCTG
CAGAGCAGCGGCCTGTACAGCCTGAGCAGCGTGGTGACCGTGCCCAGCAG
45 CAGCCTGGGCACCCAGACCTACATCTGTAACGTGAACCACAAGCCCAGCA
ACACCAAGGTGGACAAGAAGGTGGAGCCCAAGAGCTGTGACAAGACCCA
CACCTGCCCCCCCTGCCCTGCCCCCGAGCTGCTGGGAGGCCCCAGCGTATT
CCTGTTCCCCCCCAAGCCTAAGGACACCCTGATGATCAGCAGAACCCCCG
AGGTGACCTGTGTGGTGGTGGATGTGAGCCACGAGGACCCTGAGGTGAAG
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SEQ I D NO 92 (CDRH3 variant V102S) RYYYGIGPADWFDS 40 SEQ I D NGO 93 ( CDRH2
variant G55D) NI YPYNDVSNYNQRFKA SEQ I D NO. 94 (CDRH2 variant G55L) 45

NI YPYNLVSNSNORFAKA094SEQ | D NO 95 (CDRH2 vari ant G555) NPEPNIRSMSMRYISCRFKA
SEQ ID NO 96 (CDRH2 variant G55T) 5 N YPYNTVSNYNQRFKA SEQ I D NGO 97 (CDRH2

£'1 S0 VIR e Rt Al ar L I LB

NI YPYNGV SRYRAKARG C@GMQ@E@@%@%‘AW@WT AC

YYGTGPADW QM@EXQWM@@MTGWMEWVWS GALT

S G\/I-FFFPAHIE(@/SASGG_GGF GECTUWMFGST STEIUBKGFARA G ETNNGKPA SNOCDA KKVEPKS C

DKTHT PPCC ARKPEC AGMG SGEIRRPXBKDT TACACCCTGCCCCCTAGCAGAGATGAGC

LM SRTPEVTGQWAMINEBADREVK BN DAVEYENAKT KEREEFQUNRTXRGGGCTTCTACCCC

VVSVLTVL HWMRW@@&KA@@B@B@MA@ECCGAGAACAACT

SRDELTKNQ(@A@X@%@C&@WE FSECAATTCTTCCTGTAC

YSKLTVDKSRWMIQAMCG A e eu} xS E’ﬁ‘%@@cﬁ@A@GﬁéA&%dWAsed heavy
R

chaln H2 e"-‘o'{- - e Sab)
caf ?“W‘ TG G aﬁ"" EOA ARG RSN AAAGAGE
SNYNQRFKA S %S DDTAVYYCARRY YYGTGPADWYYDVWGQGTLVTVS
SASTKGPSVFPLAPS SKSTSGGTAALGC 25 LVKDYFPEPVTVSWNS GALT S GVHTFPAVLO S S
GLYS LS SYWRJPINQ: &) NP ISR SKIDERFCIUENGSKTHT CPP C PAPELAGAP
SVFL FPPKPK@ﬁQ‘ﬁﬂEﬁﬁTQﬁ' SR PEVKE AR B4 NNSTYRTG
VVSVL VL HODWANGKSKEKVBNK AIAR KA EKTASKMKGOPREEHGV YT TP GAGCGCCAGCGT
SRDEL TKNQUSIGCE WA B ES DLAEAE BNEQPENNYAA TR DSDCIFEG AT TYSKA TYIHST RWOQGNVF
S C SVMHEACINHYAGOREIG TBLC SRGEA GEQGIT NGOG CHOGGhOiC As cas@r TGaaxgewor k f or
VO DI QQERSGBICRAAVEDIRTTAGRESXE SHYCAHCKRAROKSIITYASS SECRG GVP SKF
S G5 G5 %WM@M@M@Y@@@W&@WE@&%W&@&@K@G D NO

101 (sexakicq@Rije &Ac@% A@IP % ¢ ﬁh%@é@ﬂ@d&ﬁéb@bd\ﬁ%@é*{%@ﬂw

SLWGAVVGT HA

DAATAEKVFKO ‘p e e:\ VLYDD) é_‘ 0 =__“ CCCCCAGCGTG
VEKEGL CNAG, ﬁ o ﬁ' .;I‘Q ""'zk‘g ‘?' B ,.J o -..a EF%%&QQADS
SDGSL EDDDY SAPREE Q#‘E‘( &

LW YLRPVKRO I EGOCARN T REKD i G5 RaCAR A TOAGEGNA QN KQPE
SNL GE K@Q@@@S&%ﬂ(@c@cACCTACAGCCTGAGCAGCACC TGACCCTGA
D&NPFLWW@@QQW@BWW@T@FWTGMGTGACCCA

APKRYKANYCSBEEEGVETQRIYFEA EI (KVBPANMCGGGGCGAGTGCT
YENCGKEQ! | %@&KI PAMVWDRCGCS

30  SEQ ID NO: 56 (artificial myostatin linear peptide 1)
DFGLDCDEHSTESRGSG

SEQ ID NO: 57 (artificial myostatin linear peptide 3)
SGSGDCDEHSTESRCCRY

35
SEQ ID NO: 58 (artificial myostatin linear peptide 5)
SGSGHSTESRCCRYPLTV

SEQ ID NO: 59 (artificial myostatin linear peptide 7)
40  SGSGSRCCRYPLTVDFEA

SEQ ID NO: 60 (artificial myostatin linear peptide 9)
SGSGRYPLTVDFEAFGWD

45  SEQ ID NO: 61 (artificial myostatin linear peptide 11)
SGSGTVDFEAFGWDWIIA

SEQ ID NO: 62 (artificial myostatin linear peptide 13)

SGSGEAFGWDWIIAPKRY
50
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SEQ I D NO 102 (GBl tag) DTYKLI LNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWT YDDATK
5 TFTVTE SEQ ID NO 103 (nouse nyostatin polyprotein (D76A))

EGSEREENVEREE 0OMGAVVRONTRYSRI EAI KI Q LSKLRLETAPNI SKDAI R PCT/EP2009/067515
QLLPRAPPLRELI DQYDVQ?ADS SDGSLEDDDYHATTETI | TMPTESDFLMQA 10 DGKPKCCFFKFS S

X QYNKVV VFV Q| LRLI KPVKD GT
RYTG RSLK @(‘igﬂ F l@dﬁﬁéf\iz@“éFMDENmDL
AVTFPGPGEDES DFGLDCDEHSTESRCCRYPLTVDF EAFGADW | APKRYKANYC S

GEC EFVFLQ{(YPHTHLVHQANPRG SAGP C C TP TKMSPI NMLYFNGKEQ | YGKI PAMVWDRCGCS 15
SEQ | D NOSEQOID XN@addfatifigiebmaodtatin IDRacheptiGeDZH S TE S RC C RYPLTVDFEAF
GADW | APKRGRGINEK R YBEA SFE\GELE QKYPHTHLVH QANPRG SAGP C CTPTKM SP | NMLYFNGKEQ
1Y GKI PAMWD RC GC S 20 SEQ I D NO 105 (Furin expression construct)

MELRPW. vaygqmgvgg APACEIRRYESEN NG BYANSVAR

KHGFLNL G EGBY; ‘ [PHRPRHSRL QREPQVQALEQQVA KRRTKRDVYQEPTDPKFP Q
QAYLS GVTQRD LN\/KAAV\AQ GYTGHGI W S IL 25

ARvANGC E,\éﬁ%%%@&%%ﬁﬁ%ﬁﬁ@s

WGPEDDGKT GSI FVWASGNGGREHDSCN CDGYTNSI YTLSI S SAT
QFG\NVPWY SEAC S STLATTYS SGNQNEKQ VTTDLRQ KC TE S HTGT

SASAPL AAGP E@1 B ERRAL: yoARYPSKISAHPNAIdD 23D WATNGVGRKY S H S

YGYGL L DAGAVI ANV AR 11D | LTEPKD |

GKRLEMRKTVTACL GEPNHI TRLEHAQARL TLSYNRRGDLAI HLVSPMGTRST LLAARPHDY SAD
GFNDVWAFMTSEQIDVIDEDRS SEEMNh Bl fEd$Tat BEANNYEIILTK 25T L VL YGTAPEGLPVPPES SGCKTLT S S
QACENL YFQSGSB8FVIEQK PPNOHILMIS ( HexaH sGBlTev/ Human Myostatin pro-pepti de)
MAAGTAVGAW/LVL SLWGAVVGTHHHHHHDT YKL LNGKTLKGETTTEAV

DAAT AEKVFKEMANDNGY BSRWE N DDA T KT M IR GSENL YREBMSEQKE NVEKEGL CNACTWRQNTKS
SRI EAYKI %ﬁ‘ ﬁl’ﬁlfNLmA LPKAPP LRELI DQYDVQRDDS
SDGSLEDDD T TMPTES DGKPKCCF 40

FKFSSKI 8@%%&%@ ET TTVFV LR K%Dg& YTG RSLK LDMNP GT G WQ S
| DVKTVL DGLNPFLEVKVTDTPKRSRR SEQ | D
NO 107 i on construct) 45 NHGHHHHHHGESL FKGPRDYNPI S
STI CHLTNESDGHTTSL YG GFGPFI | TNK HLFRRNNGTLLV%

SLHGVFKVKNERTDANRL 7 DGRDNFIR myeiarRRErraptidFREPQREERI CLVTTNFQTKSMS
SWSDTSCTSGSS\SE@ANNR}@NWR‘DGQC GSPLVYSTRDG IVA@H S A SNF TNTNNYF T
S VP KNFMELLTNQ EAQ Q W S GWR LNADSVLWGGHKVFMVKPEEPFQPVKEATQLMNE 50 SEQ
| D NO  108EQHIMEO: Y (atifitibhmpogatielpidad pdptidd 38) EQKENVEKE GLCNAC TWRQNTKS S

Rl EAl KI Q KGS&NEEREETAPNCTETIKDVI R 5 QLLPKAPPLRELI DQYDVQRDDS
SDGSLEPDDYHATTETI | TMPTESDFLMQV DGKPKCCFFKFS S KI QYNKVWKAQLW YLRPVETPTTVFVQ

,IA\I\_/'lF\')IIE:DE-:Egé 61' W@@t}ml@aw‘%[ﬁgw KQPESNLG El KALDENGHDL

SEQ ID NO: 74 (artificial myostatin linear peptide 37)
35 SGSGCCTPTKMSPINMLY

SEQ ID NO: 75 (artificial myostatin linear peptide 39)
SGSGTKMSPINMLYFNGK

40  SEQ ID NO: 76 (artificial myostatin linear peptide 41)
SGSGPINMLYFNGKEQII

SEQ ID NO: 77 (artificial myostatin linear peptide 43)
SGSGLYFNGKEQITYGKI

45
SEQ ID NO: 78 (artificial myostatin linear peptide 45)
SGSGGKEQIIYGKIPAMV

SEQ ID NO: 79 (artificial myostatin linear peptide 47)
50 SGSGIYGKIPAMVVDRC
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10 SEQ ID NO 109 (CDRL3 variant C915) LQSDEFPLT SEQ I D NO. 110 ( CDRH3
variant Fl OOG S) RYYYGTGPADWSDV 15SEQ I D NO 111 (BMP-1 expression

const r uctwoNPL@E/ARLP LLLGLLLLPRP GRPLDLAD YTYDLAEEDD S ERINYXDBsBKAAAF

L GDI ALDEEDL RAFQVQQAVDLRRHTARKS S| KAAVPGNT STP SCQ STNGQPQ RGAC GRWRGRS RS
RRAAT SRPERVWPDGVI PFVI GGNFTGS QRAVFRQAMR HWEKHT CVTFLERTD ED S YI VFTYRP C
GC C S YVGRRGGEGP QAl S |.GKNC DKFG 20

| VWHEL GHVYERVEENP RIS \Resitoparey Rntide 2 POEVESL G

ETYDFDSI MYARGIHERM FIVIDR VPKYEVNGVKPPI GQRTRLSKGDI AQARK LYKCPAC GETLQDSTGNFS
SPEYPNGYSAHVHCW\RI SVTPGEKI | LNFTSLD LYRSRLCWDYVEVRDGFWRKAPL RGRFC

GSKLPEP| VSEQIR MUER RGirSfi Ga NWWGHERAMERpTd§EDVKKDYGH Q SPNYPDDYRP

SKVCI VRl QUEABRIKMSPIMBITRQ SFEI ERHDSCAYDYLEVRDGHSES STLI GRYC GYEKPDDI KSTS
SRLW LKFVSDGSI NKAGFAVNFFKEVDECSRPNRGGCEQRCLNTL GSYKCSCDPGY ELAPDKRRCEAAC

GGFLTKLNG PNKNC | VAP TQYRI S L QFDFFETEGNDVCKYDFVEVRS
GLTAD s&ﬁi%%ﬁﬁé%@s%%’? a@?’Nf\K%EFKSDI\ﬂ'VSKKGFKAHFF

SEKRPAL QPBRERFIFEL RARVKRNRTP QENLYF 30 Q GW S HP

QFEKGIDTYKLI LNGKT L KGETTTEAVDAATAEKVFKQYANDNGV DGEWIYDDATKTFTVTE 35 WO
2010/ 070084 8GN £B209 8 BRIBIAriAGdP) 1. An antigen binding protein which
speci fi caRlWwPhiep Arpyesf atin and conprises CORH3 of SEQ ID NGO 3; or a
variant CDRH3. 2. The antigen binding protein according to claima1,
wherein the variant CDRH3 5is (i) any one of SEQ ID NGs: 82-92, or 110; or
(ii) any 5HE IB¥NOn&4 f(6IDRKdW myyiaae8PSkubstituti ons V102Y, V102H, V102l,
Vv102Dlbr RYOZGTGBADWEFBM i gen bi nding protein according to claim1 or 2
which further conprises one or nmore or all CDRs selected from CDRHL (SEQ

ID NO 1) H1 CEQI}QH%( QID NGO 2) or a variant CDRHZ;
CDRL1 (S %gfﬁ% EB'? h\e}%rlantAﬁRLl CDRL2 (SEQ ID NO. 5) or a
variant C EQID NGO 6 or 109) or a variant CDRL3. 4. The
antigen binding protein accordi ng to claim2, wherein the variant CORH2 is
(i) amy oSEQAD SB(XR6 CDIREBI3 Ada /21008 £)i) any one of the foll owi ng Kabat
substi t ut RNSYGPGRADWHEDWSOWN N50Y, N50G N50Q N50V, N50OL, N50K, N50A,
15 151L, 151V, 51T, 1515, I51IN, Y52D, Y52L, Y52N, Y525, Y53A, Y53G Y535,
Y53K, Y53T, YS53N, N545, N54T, N54K, No54D, N54G V56Y, V56R, V56E, V56D,
V56G,  V565EQUBENR0: R EDRKGgriangdi0BNESD, N58R, N58G, NS8F or N58Y. 5.
The anti gBX\bYﬁ@GJ\@DBY‘éfBVn according to any one of the pr ecedi ng cl ai ns,

whereif’_n CDRH3 is SEQ ID NO 90; and/or CDRH2 is SEQ ID NO 95; and/or 20
CORL3 1's SEQ mNOCss {@BRH3 variant W100E F)
RYYYGTGPADFYFDV

SEQ ID NO: 89 (CDRH3 variant F100G_N)
30  RYYYGTGPADWYNDV

SEQ ID NO: 90 (CDRH3 variant F100G_Y)
RYYYGTGPADWYYDV

35 SEQID NO: 91 (CDRH3 variant VI02N)
RYYYGTGPADWYFDN

SEQ ID NO: 92 (CDRH3 variant V102S)
RYYYGTGPADWYFDS
40

SEQ ID NO: 93 (CDRH2 variant G55D)
NIYPYNDVSNYNQRFKA

SEQ ID NO: 94 (CDRH2 variant G55L)
45  NIYPYNLVSNYNQRFKA
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6. An antigen binding protein which specifically binds to nyostatin and
conpri ses the correspondi ng CORH3 of the variabl e domai n sequence of SEQ ID
NO 7, orwea swi7eoys CDRH3 t hereof. 7. The anti gen bi ndiPog/EPe@@65T515
according to claim6 which further conprises one 25 or nore or all of
correspondi ng CDRs sel ected from CDRH1 or a variant CDRHL thereof, or CDRH2
or a vari 8h® 9% HePBH vatiant{eS3Mr i abl e domai n sequence of SEQ ID NO 7;
or CDRL1 BYRYWSVSNYNORRIIA t hereof, CDRL2 or a variant CDRL2 thereof, and
CDRL3 or a variant CDRL3 thereof, of the variable domain sequence of SEQ ID

7 EP2009 515 8. An antigen binding protein
V\/m ch sp\é\gﬁéqb%g ngéﬁgﬁzvaﬁﬁ%tségﬁj)n and conprises a binding unit H3
conprisi nYTKBEATWEISYNORIKOS- 101 of SEQ ID NO 7, or a variant H3. 9. The
antigen binding protein according to claim8 which further conprises one 5
or nore o t d from Hl conprising Kabat residues
31-32 of IPSQRO%@DRW%%Q??%G;% | ; H2 conprising Kabat residues 52-56
of SEQ | DN Y?WYS%YNQR H2; Li conprising Kabat residues 30-34 of SEQ
ID NO 8 or a variant Li; L2 conprising Kabat residues 50-55 of SEQ ID NO

8 or g vagEeDh N®L9 nkeﬁuéé@%é\l}ﬁdﬂaﬁl Kabat 00@ Sy tuaRaBlRdP6 of SEQ ID NO 8
Che”pr ccoREvRS A RRCAR I B R SR LU AR BRI, o1
Kabat ami N6V WY&WMI@@R&%&T@I%T@X%L%@LRSQP%%YYW&% of the
vari abl e N¥AVIGRABRIWY YOO WGQETIY &V SEASTI@IS VIS AP SSKSTSAGT AN G Beavy
CQ?:{‘ ﬁ%‘é’){éﬁYFP]@PV"ﬁJ@W}@@@A@T@G\a{TF{’&VL MS8GINAISNONTPSEST.ETQ Mtor V at
Posi t15n SaoNMNIPRREKNEKepp BSF%&@’%@P\%?&?P% JORBSVERP AR pEDY!

pOSi t | on hMISRTPMVT@\bYVDVa&H EYKBN‘M@VDGVE |AKTEPREEQYWSEYRi on 69:
A L, V, V\tﬂ’vIHV&LHQ@WLNGKB‘BKCK\C&NM&PAMEKTISIGAK(BQPREBQ‘FYELPBos| tion

32“ gbﬁte E@@Eth@%SL /\Q{GBYP@L@VEWE%GQPEI@;WT’PP;P/X“ R0 lFIq’J;] h: he
chai n; %ﬁ\ﬁ&?éﬁ%@ Wﬁ#@{%mﬁéf Ir chain; (f) Aor Q at
posi t?rQ)n 100 of the variable Iight chain; and/or , L or V at position

2; V, Q BEQriDENex %ﬂsirma}n@wd&,ea\M@laiﬂ;P@t_Q‘jéSltFIO@IGAY FZEdlS@bmd) position 23; W
at positi QV@EEYQSGAEKKPGAS HOESCKASBESFIS; Y EMIRVOIRQABGQEIHW MR 46; Y,
H, F or KNaYPROSVINYINORFKA RY TRORID TITS BSY MHIGISIR $OPTANOSY CARR Y8 of the
vari abl e kyghtGERBWY YDVWGQGTLVTVSSASTKGPSVFPLAPSSKSTSGGTAALGC
25 LVKDYFPEPVTVSWNSGALTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQT
YICNVNHKPSNTKVDKKVEPKSCDKTHTCPPCPAPELAGAPSVFLFPPKPKDT
LMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYR
VVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPP
SRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFFL
30  YSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

SEQ ID NO: 100 (human acceptor framework for Vy)

DIQMTQSPSSLSASVGDRVTITCRASQGISNYLAWFQQKPGKAPKSLIYAASSL

QSGVPSKFSGSGSGTDFTLTISSLQPEDFATYYCQQYNSYPXXXXXXXXXXFG
35 QGTKLEIK

SEQ ID NO: 101 (HexaHisGB1Tev/ (D76A) mouse myostatin polyprotein)
MAAGTAVGAWVLVLSLWGAVVGTHHHHHHDTYKLILNGKTLKGETTTEAV
DAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGSENLYFQEGSEREEN

40 VEKEGLCNACAWRQNTRYSRIEAIKIQILSKLRLETAPNISKDAIRQLLPRAPPL
RELIDQYDVQRADSSDGSLEDDDYHATTETHTMPTESDFLMQADGKPKCCFF
KFSSKIQYNKVVKAQLWIYLRPVKTPTTVFVQILRLIKPMKDGTRYTGIRSLK
LDMSPGTGIWQSIDVKTVLOQNWLKQPESNLGIEIKALDENGHDLAVTFPGPGE
DGLNPFLEVKVTDTPKRSRRDFGLDCDEHSTESRCCRYPLTVDFEAFGWDWII

45  APKRYKANYCSGECEFVFLQKYPHTHLVHQANPRGSAGPCCTPTKMSPINML
YFNGKEQITYGKIPAMVVDRCGCS
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11. The antigen binding protein according to any one of the preceding clains
whi ch further conprises a heavy chain variable region acceptor anti body

f ramewor kwBQotven7ooyg 75% or greater sequence identity toPChEPRecESOF K
regions as shown in SEQ ID NO 10; or a light chain variable domain
acceptor antibody franmework having 75% or greater sequence identity to the
framework regions as shown in SEQ ID NG 11. 12.An antigen binding protein
whi ch specifically binds to myostatin and conprises: 5(i)a heavy chain

vari abl e PEQiIBINGel@t{R] fagdm SEQ ID NO 7 or SEQ ID NO 25; and/or a |ight
chai n var PANKLILAKRLESIFSdt oA YD orhy TSEX YV BKNY ABDING BBGEVOI XIODAHK or a
variani h&aVyTehai n variable region or light chain variable region with 75%
or greater sequence identity; or (ii)a heavy chain of SEQ ID NO 26; and/or

a |ight cReQDSROECHEMnbUseMHRIRERPLRPMRiIn2DH76A)SEQ I D NO 37; or a variant
heavy ChaEGs@REEWEKEG@UM@A igmrymﬁ@,tlﬁt %%Lqm:};emplﬁm@m 13. An

antigen bpy IHE D I%%S Fgﬁhb\bﬁ’m ’TESD?L

CO”p §eSD F WIVERPOR THEIRG I{L‘iﬁ‘P ‘Ie of SEQ
NO\ R %515\% & ,ﬂ i%’ 7 ted from

e o %;%Fe P B Lo

i dentity; HéP NH&SG%%E%%%@IQ TSR Y HEHENIRG No

29, 30, 9§KMS MTa‘ﬁHNé}r Y gHeIP AREY HDELleeBed from any one of SEQ | D NO
31, 325 33, 34 20or 40; or a variant heavy chain or light chain with 75% or
gr eat er sSHQdhcHO: di%(n’mtyre riviosTdti@) ant i gen bi ndi ng protein according to
claim 12 DFGLHCRAESTESRUIR Y RIL TV AY FKahBW $APKRIVIKANYCS GHEERVESent :
QKYPHTHLVHQANPRGSAGPCCTPTKMSPINMLYFNGKEQITY GKIPAMVVD
RCGCS
20
SEQ ID NO: 105 (Furin expression construct)
MELRPWLLWVVAATGTLVLLAADAQGQKVFTNTWAVRIPGGPAVANSVAR
KHGFLNLGQIFGDYYHFWHRGVTKRSLSPHRPRHSRLQREPQVQWLEQQVA
KRRTKRDVYQEPTDPKFPQQWYLSGVTQRDLNVKAAWAQGYTGHGIVVSIL
25 DDGIEKNHPDLAGNYDPGASFDVNDQDPDPQPRYTQMNDNRHGTRCAGEV
AAVANNGVCGVGVAYNARIGGVRMLDGEVTDAVEARSLGLNPNHIHIYSAS
WGPEDDGKTVDGPARLAEEAFFRGVSQGRGGLGSIFVWASGNGGREHDSCN
CDGYTNSIYTLSISSATQFGNVPWYSEACSSTLATTYSSGNQNEKQIVTTDLRQ
KCTESHTGTSASAPLAAGIHHALTLEANKNLTWRDMQHLVVQTSKPAHLNAND
30 WATNGVGRKVSHSYGYGLLDAGAMVALAQNWTTVAPQRKCIIDILTEPKDI
GKRLEVRKTVTACLGEPNHITRLEHAQARLTLSYNRRGDLAIHLVSPMGTRST
LLAARPHDYSADGFNDWAFMTTHSWDEDPSGEW VLEIENTSEANNYGTLTK
FTLVLYGTAPEGLPVPPESSGCKTLTSSQACENLYFQG

35 SEQID NO: 106 (HexaHisGB1Tev/Human Myostatin pro-peptide)
MAAGTAVGAWVLVLSLWGAVVGTHHHHHHDTYKLILNGKTLKGETTTEAV
DAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEGSENLYFQENSEQKE
NVEKEGLCNACTWROQNTKSSRIEAIKIQILSKLRLETAPNISKDVIRQLLPKAPP
LRELIDQYDVQRDDSSDGSLEDDDYHATTETITMPTESDFLMQVDGKPKCCF

40  FKFSSKIQYNKVVKAQLWIYLRPVETPTTVFVQILRLIKPMKDGTRYTGIRSLK
LDMNPGTGIWQSIDVKTVLQNWLKQPESNLGIEIKALDENGHDLAVTFPGPG
EDGLNPFLEVKVTDTPKRSRR

SEQ ID NO: 107 (Tev protease expression construct)

45 MHGHHHHHHGESLFKGPRDYNPISSTICHLTNESDGHTTSLY GIGFGPFIITNK
HLFRRNNGTLLVQSLHGVFKVKNTTTLQQHLIDGRDMIIIRMPKDFPPFPQKL
KFREPQREERICLVTTNFQTKSMSSMVSDTSCTFPSSDGIFWKHWIQTKDGQC
GSPLVSTRDGFIVGIHSASNFTNTNNYFTSVPKNFMELLTNQEAQQWVSGWR
LNADSVLWGGHKVFMVKPEEPFQPVKEATQLMNE

50
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(i) Y96L, @(P9D, (095, GLOOA K, P100B F, P100B I, WOOE F, 25FI OOG N, FlI OOG
S, FIOOG Y, V102N, or V1025 in the heavy chain variable region or heavy
chai n; amaOan10/a7009% G55D, GB5L, G555, GB5T or GBSV, in Prhe/Ere@9peTshaii n

vari abl e region or heavy chain; and/or (iii) C9is in the light chain

vari able region or light chain. W®R2010/070094PCT/ EP2009/ 067515 15. The
antigen binding protein according to any one of the preceding clainms, which
is Fc disabled. 16. A nucleic acid nol ecul e which encodes an antigen

bi ndi ng pPBREDANGs 1 Qfefhiunwa mypstatip poer@cpifded] aims 1 to 15. 517. The nucleic
aci d nol e ENSEQRIESY KGN S CAWR QB TR SAHE ADRHI ILSEI.-RLETAPNISKD VR heavy
chai n DNAQd & QiR Rif LIBELY DMQRD DYID G DD aHA TR TIEREPHEBDNALYEQVence

sel ect ed DGKRISEQFFRFNSKI@ZNGIV BRAQIIWEY VRPVEMP THFEMQICRAINPMKDGFht chai n
wi th 75% iy TS RSLKITDMSIPGTYIWQSID VK TVLQON WLKQPE $1¢BE VE KM DERNAIequence
sel ect ed WROMPAPGENELNPFEEQRrNPrk4SRRE4 10 or 45; and/or a light chain
DNA sequence sel ected fromany one of SEQ ID NO 46, 47, 48, 49 or 55; or a
vari a h I i [ ith 75% or greater identity. 18. The
nucleﬂi agﬁggﬁgﬁggg?%&%%%gg&F%%ﬁgglg}ain116, wherein the DNA sequence
encodes a l'ight chain with the foll owi ng Kabat substitutions: (i)
YO6L, G99 9 0 P1Q0B F, P100B |, WLOOE F, 15FI OOG N, Fl OOG S,

FI 00G YV, E@?%ﬁ%ﬁ%&@%g@ﬂafl%ﬁgﬁsygbhai n; and/or (ii) GB5D, GB5L, GB55,
GB5T or GBEVYGHERARWESRYy chain: and/or (iii) C9 15 in the |ight chain.

19. An_expression vector conprising a nucleic acid nolecule as defined in

any oh® oPEQHAN 1{EHMP] gpression construch
MPGVARLPLLLGLLLLPRPGRPLDLADYTYDLAEEDDSEPLNYKDPCKAAAF

LGDIALDEEDLRAFQVQQAVDLRRHTARKSSIKAAVPGNTSTPSCQSTNGQPQ
RGACGRWRGRSRSRRAATSRPERVWPDGVIPFVIGGNFTGSQRAVFRQAMR
HWEKHTCVTFLERTDEDSYIVFTYRPCGCCSYVGRRGGGPQAISIGKNCDKFG

20 IVVHELGHVVGFWHEHTRPDRDRHVSIVRENIQPGQEYNFLKMEPQEVESLG
ETYDFDSIMHYARNTFSRGIFLDTIVPKYEVNGVKPPIGQRTRLSKGDIAQARK
LYKCPACGETLQDSTGNFSSPEYPNGYSAHMHCVWRISVTPGEKIILNFTSLD
LYRSRLCWYDYVEVRDGFWRKAPLRGRFCGSKLPEPIVSTDSRLWVEFRSSS
NWVGKGFFAVYEAICGGDVKKDYGHIQSPNYPDDYRPSKVCIWRIQVSEGFH

25  VGLTFQSFEIERHDSCAYDYLEVRDGHSESSTLIGRYCGYEKPDDIKSTSSRLW
LKFVSDGSINKAGFAVNFFKEVDECSRPNRGGCEQRCLNTLGSYKCSCDPGY
ELAPDKRRCEAACGGFLTKLNGSITSPGWPKEYPPNKNCIWQLVAPTQYRISL
QFDFFETEGNDVCKYDFVEVRSGLTADSKLHGKFCGSEKPEVITSQYNNMRV
EFKSDNTVSKKGFKAHFFSEKRPALQPPRGRPHQLKFRVQKRNRTPQENLYF

30  QGWSHPQFEKGTDTYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGV
DGEWTYDDATKTFTVTE

35
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20 20. A reconbi nant host cell conprising an expression vector as defined in
claim19. 21. A nethod for the production of an antigen binding protein as
defi ned iwoanw/om®4of clainms 1 to 15 which net hod conpripse®EpPeéve/ostsep of
culturing a host cell as defined in claim20 and recovering the antigen

bi nding protein. 25 22. A pharnaceutiég! gonposition conprising an antigen
bi ndi ng protein as defined in any clains 1 to 15 and a
pharmaceutically acceptable carrier. W) 2010/ 070094PCT/ EP2009/ 067515 23. A
net hod of jt reahhragugelwhmﬁgﬁar&éﬁllwrﬁéﬁgpemﬂca11@bﬁu§%%Mmfsihdr educes any one
or a conbi nati on of nmuscle mass, muscle strength and nuscle function, which
met hod coﬁ@ﬁpﬂﬁgCHH%H%DéﬁEQﬂDdﬂGIhﬂgwemnmg(QﬁRHﬁt|gen bi ndi ng protein as
defined in any one of claims 1 to 15 or the conposition of claim22. 524.A
met hod of ” ea‘rh@@m eﬁ% 4&%%%1%{&%@0%%?%‘@ JaiP L SHREOh fhe &a?%ﬂﬁébﬁm”usc' e
wasting, |suse nus cancer, surger rns,” traunma

or i njauryist(o) amyoaktef BEQGIDONO@GSZ/% oo b6 dryii) ﬂiyadaretcﬁshe(ﬂ‘onebvu@ Kgbat ype ||
di abetes nellitus),  arthritis, chronic renal failure (CRF), end stage renal

di sease (Eéﬁt%uuoﬁ%yé%ﬁ\flbo%éﬂozi A V03P (EHEG: chroni ¢ obstructi ve

pul nonary disease (CCPD) el ective joint 10 repair, multiple sclerosis

(M), strgke, A%h b@%%ﬁ% Eﬂ%‘fb){m aEE?)trdlh REULEN 1 0 YNORAE RfheRBMRBAQRNI C

| at er al scler05|s ( inson's ease ost eoporosi s, osteoarthritis,
fatty aci dnd jovenordi QredtéJDles welected rfrdmsC@,RH\U(ﬂSEQnIB Nsépse,a Qusdntng' s

et no. o ESRR L Bba O e TR i e SR SRE e ©
adm ni@t evidiGt @R IISRLD{SKD) D NO 08 Lbrh PiahbABRIPEdnd CDRIY; GIFE) gj clai s
1 to 15 or the conp05|t|on of claim22. 25. A nethod of increasing nuscle

mass, i ncNeldiand 0Rlerot earignt €RGLR; and/ or i nproving nuscle function in a
subject whi ch nethod conprises the step of adm nistering an antigen binding

grzf)t Sion ag def irfedhdddn ¥MaifP frollin GbkdRg to £Rint 8, RhekMGnE QRAR (iR, 0F claim
is (1) any one of SEQ ID NOs: 93-97; or (i1) any one of the following Kabat
substitutions N50R, N50E, N5OW, N50Y, N50G, N50Q, N50V, N50L, N50K, N50A,
15 I51L, 151V, ISIT, IS1S, 151N, Y52D, Y52L, Y52N, Y528, Y53A, YS53G, Y53S,
Y53K, Y53T, Y53N, N548S, N54T, N54K, N54D, N54G, V56Y, V56R, V56E, V56D,
V56G, V568, V56A, N58K, N58T, N58S, N58D, N58R, N58G, N58F or N58Y.

5. The antigen binding protein according to any one of the preceding claims,
wherein CDRH3 is SEQ ID NO: 90; and/or CDRH2 is SEQ ID NO: 95; and/or
20 CDRL3is SEQ ID NO: 109.

6. An antigen binding protein which specifically binds to myostatin and
comprises the corresponding CDRH3 of the variable domain sequence of SEQ ID
NO: 7, or a variant CDRH3 thereof.

7. The antigen binding protein according to claim 6 which further comprises one

25  or more or all of corresponding CDRs selected from CDRHI1 or a variant CDRH1
thereof, or CDRH2 or a variant CDRH?2 thereof of the variable domain sequence of
SEQ ID NO: 7; or CDRLI or a variant CDRL1 thercof, CDRL2 or a variant CDRL2
thereof, and CDRL3 or a variant CDRL3 thereof, of the variable domain sequence of
SEQ ID NO: 8.
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8. An antigen binding protein which specifically binds to myostatin and
comprises a binding unit H3 comprising Kabat residues 95-101 of SEQ ID NO: 7, or a

variant H3.

9. The antigen binding protein according to claim 8 which further comprises one
or more or all binding units selected from: H1 comprising Kabat residues 31-32 of
SEQ ID NO: 7 or a variant H1; H2 comprising Kabat residues 52-56 of SEQ ID NO:
7 or a variant H2; L1 comprising Kabat residues 30-34 of SEQ ID NO: 8 or a variant
L1; L2 comprising Kabat residues 50-55 of SEQ ID NO: 8 or a variant L2; and L3
comprising Kabat residues 89-96 of SEQ ID NO: 8 or a variant L3.

10.  The antigen binding protein according to any one of the preceding claims
which further comprises any one or a combination of Kabat amino acid residues

selected from:

(a) S or T at position 28 of the variable heavy chain;

(b) T or Q at position 105 of the variable heavy chain;

(c) V, T or G at position 2; L or V at position 4; L, I, M or V at position 20;
C at position 22; T, A, V, G or S at position 24; G at position 26; I, F, L or S at
position 29; W at position 36; W or Y at position 47; I, M, V or L at position
48; 1, L, F, M or V at position 69; A, L, V, Y or F at position 78; L or M at
position 80; Y or F at position 90; C at position 92; and/or R, K, G, S, H or N
at position 94 of the variable heavy chain;

(d) R or G at position 16 of the variable light chain;

(e) Y or F at position 71 of the variable light chain;

() A or Q at position 100 of the variable light chain; and/or

(g) I, L or V at position 2; V, Q, L or E at position 3; M or L at position 4;
C at position 23; W at position 35; Y, L or F at position 36; S, L, R or V at
position 46; Y, H, F or K at position 49; C at position 88; and/or F at position
98 of the variable light chain.

11.  The antigen binding protein according to any one of the preceding claims
which further comprises a heavy chain variable region acceptor antibody framework

having 75% or greater sequence identity to the framework regions as shown in SEQ
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ID NO: 10; or a light chain variable domain acceptor antibody framework having 75%

or greater sequence identity to the framework regions as shown in SEQ ID NO: 11.

12.

An antigen binding protein which specifically binds to myostatin and

comprises:

13.

(1) a heavy chain variable region selected from SEQ ID NO: 7 or SEQ ID
NO: 25; and/or a light chain variable region selected from SEQ ID NO: 8 or
SEQ ID NO: 21; or a variant heavy chain variable region or light chain

variable region with 75% or greater sequence identity; or

(1)  a heavy chain of SEQ ID NO: 26; and/or a light chain selected from
SEQ ID NO: 27 or SEQ ID NO: 37; or a variant heavy chain or light chain

with 75% or greater sequence identity.

An antigen binding protein which specifically binds to myostatin and

comprises:

14.

(1) a heavy chain variable region selected from any one of SEQ ID NO:
12, 13 or 14; and/or a light chain variable region selected from any one of
SEQ ID NO: 15, 16, 17, 18 or 24; or a variant heavy chain variable region or

light chain variable region with 75% or greater sequence identity; or
g g g q y

(1) a heavy chain selected from any one of SEQ ID NO: 28, 29, 30, 98 or
99; and/or a light chain selected from any one of SEQ ID NO: 31, 32, 33, 34
or 40; or a variant heavy chain or light chain with 75% or greater sequence

identity.

The antigen binding protein according to claim 12 or 13, wherein the

following Kabat substitutions are present:

(1) YO96L, G99D, G99S, GI00A K, PI100B _F, P100B I, WIO00E F,
F100G N, F100G S, F100G_Y, VI02N, or V102S in the heavy chain

variable region or heavy chain; and/or

(i)  G55D, G55L, G55S, G55T or G55V, in the heavy chain variable

region or heavy chain; and/or

(ii1y  C91S in the light chain variable region or light chain.
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15.  The antigen binding protein according to any one of the preceding claims,
which is Fc disabled.
16. A nucleic acid molecule which encodes an antigen binding protein as defined

in any one of claims 1 to 15.

17.  The nucleic acid molecule according to claim 16 which comprises:

(1) a heavy chain DNA sequence of SEQ ID NO: 41; and/or a light chain DNA
sequence selected from SEQ ID NO: 42 or 52; or a variant heavy chain or light chain

with 75% or greater identity; or

(i1) a heavy chain DNA sequence selected from any one of SEQ ID NO: 43, 44
or 45; and/or a light chain DNA sequence selected from any one of SEQ ID NO: 46,
47, 48, 49 or 55; or a variant heavy chain or light chain with 75% or greater identity.

18.  The nucleic acid molecule according to claim 16, wherein the DNA sequence
encodes a heavy or light chain with the following Kabat substitutions:

@) Y96L, G99D, G99S, GIO00A K, P100B F, P100B I, WIO00E F,
F100G_N, F100G_S, F100G_Y, V102N, or V1028 in the heavy chain; and/or

(1) G55D, G55L, G558, G55T or G55V, in the heavy chain; and/or
(ii1y  C91S in the light chain.

19.  An expression vector comprising a nucleic acid molecule as defined in any

one of claims 16 to 18.

20. A recombinant host cell comprising an expression vector as defined in claim
19.
21. A method for the production of an antigen binding protein as defined in any

one of claims 1 to 15 which method comprises the step of culturing a host cell as

defined in claim 20 and recovering the antigen binding protein.

22. A pharmaceutical composition comprising an antigen binding protein as

defined in any one of claims 1 to 15 and a pharmaceutically acceptable carrier.
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23. A method of treating a subject afflicted with a disease which reduces any one
or a combination of muscle mass, muscle strength and muscle function, which method
comprises the step of administering an antigen binding protein as defined in any one

of claims 1 to 15 or the composition of claim 22.

24. 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 II 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 15 or the composition of claim 22.

25. 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 15 or the

composition of claim 22,
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