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ANTI-SCLEROSTIN ANTIBODIES The present invention is in the field of
medicine, particularly in the field of antibodies directed against sclerostin.
More specifically the invention relates to high 5affinity antibodies that

wepaeticattyzbind human sclerostin and therapeutic use of therarttibpiesosesz7

for various disorders or conditions in human subjects which benefit from
an increase in at least one of bone mass, bone mineral density; bone
mineral content or bone strength. Osteoporosis is a disease in which bone
mineral density (BMD) is reduced, bone 10microarchitecture is disrupted
and osteoporotic bones are at high risk of fracture. Osteoporosis remains
a major cause of long tesmsdisahiify:anemottalityypartcularly among the
elderly. While effective treatments for osteoporosis exist in the form of
lifestyle modification and pharmacotherapy, the currently available
therapidé$apestimitoscini aumbehafid éfficaciicare iofténiadsouidtetewitd
umtggtr@blﬁ;m effecisanehale WB&HB&WQ@'M@%%B%%'%I&&%%W
umberglgéntlresorptl g[ éts includin caIC|ton|n blsphosphon II'

SO SR A AR I ST & BaPo GO ER EBtO FREHUIS 87 ©
(SERMS) preventfudtheddonecossibut 1thleylﬁe nbirabuitdcbomecbintenitan
has-heen lastAnanahelic agentwhichinereases hone Mass 2R 0ONL boxe
mlne I density and restores bone architecture is available in the form of
RS PTH(1-34). However, this 20therapeutic agent requires daily
subcutanenusrinje ctiotisoftemfohalybarconimorbdeesylt BNDlessdhand, bone
GAMRIGLE; RAHEDLCAMPHANES osteopblBRHIMINE.IORT, a8PGRIQAYEL is

strongly expressed in osteocytes within bone. Due to'its role as a Eotent

n%ﬁ%%i\?éo SRS ST BURE RN AtISRS ST St T8 A b 1 AT HGF Y
theraygebtic datbrvaritiereficdvsoreensens conditiomswhichwaule 25bestefit
fie00.aR insreRse Ak Iﬁ%ﬂr@&ﬁlﬁfJﬁ?nﬁﬁﬂﬁ@mlﬁ%\eamﬂ?@{ﬁérql%@?g% BOng

mineral content and bone strength, €.g., osteoporosis. Therefore,

ARfREERSFSSt Btiboale S Ay Pro tisdturadeairaiianbiciapprodcromst
treating lSuskedisbdiderparconditionsbRClainternationakPublicatitngNo.
‘élﬁ% @&ﬂ?’&lﬁﬂ&?h@fﬁ?&@%%ﬁ rdlagal”Qpﬁa%'é?n%ﬁ%%rk%?c%&f&%%%l?{cccpmr

humanized ami-sclerostin a dies in which all of the CDRs are entirely
FoHBSS (- RAbY Al @4 O there BRIBE BRSSP yEhBratedss 4 fias
mendest. Anldmebelis aneed for anralterhative:antksclerestimantibadiry and
which.binds human.selerastinydth &,s¥ond pinding @ffinit, andiasa ) Qi’x\{s

IC50 value in a sclerostin 2 bioactivity assay. Such an antibody would b

PRETHRIBL DR TRt AR e oUs, (pARTCHRIBFSF more, mhmo
osteoporosisnakd reguitedegsifteguent dosing than does PTIR 1-34) or an
anti- SC@J@?&L‘E&1@@15@@%1“’4@1&'1%%%‘8{ B'E‘t%ﬂgl?@}i}}ﬁ%@aem afugheLKqr a

higher IC50 value. There'is also a need for an antibody specific to human
RJFOSHIT WHERSH therdienayeeivaseaask Bff‘éﬁ??rfﬂﬂlﬁﬁ@?e%ﬁs@tb the
aintibady ieveked fhyraphutroanc-subject admimisieted thedantibaddydraould
%%ﬁ&%?ﬁ%% 5 kn‘elfe'il%tﬁ\bdl' Ya4hie B'%%o%@tf?‘%‘éyb%&rgﬁi‘?é e ?\‘i NAYING. &y:eral

high binding affinity for human sclerostin and a low ICsu value’in a
SIOREhARY 388t/ are tnaiktalifaer ortids anficseivio sifi-sritiveiney dtagies may
presentdnventioansatisfytheseneeds-ang mvaﬁe;m&kata&a&iu&oﬁages*r
Anuhodics: 3% HRSEHRRE. *\%E?%é‘f%?&' %&Poeil%% C?% mo”?%'eqrb

antibodies, comprise a specific polyp ptl uence erein,

SPEISHAINBIFHL AR B ER Ritica lﬁ@’ﬁl r@ét}aﬁﬂﬁ%ﬂs eHiThe
usethtoiincreaskcaidaast &B@Dﬂ?@@iﬂ@ﬂﬁﬂﬁﬁ)@%&@dﬂlﬁ@ﬁﬁh@ﬂm&y, bone
mmera&"ggl@t%rits}%ng flgp éri}le a%tt 1enn &%t?ﬁ(:ncalrgtma a,’nP [)ecF ra *ﬁlX ablg mmdn

In a first aspect, there is provided an anti ythat Spéc |ca

KEMRIAn 8 RO IRIEH BB MPHSE S S E D RY With Wi éédeS‘éﬁlE}ences
selected from the group consisting of: i) HCDRI with SEQ ID NO: 20,
HCDR2 with SEQ ID NO: 21, HCDR3 with SEQ ID NO: 22, LCDR1 with
SEQ ID NO: 23, LCDR2 with SEQ ID NO: 24 and LCDR3 with SEQ ID
NO: 25 and HCDRI with SEQ ID NO: 26, | ICDR2 with SEQ ID NO: 27,
HCDRS3 with SEQ ID NO: 28, LCDR1 with SEQ ID NO: 29, LCDR2 with
SEQ ID NO: 30 and LCDR3 with SEQ ID NO: 31. In a second

aspect, there is provided a pharmaceutical composition, comprising the
antibodyy ac dAefined ahnve and a nharmaceriticallyy accentahle carriear Ar



In a sixth aspect, there is provided the antibody as defined above for use
in treating osteoporosis. In a seventh aspect, there is provided the use
of an antibody as defined above for the preparation of a medicament for
increasing at least one of bone mass, bone mineral density, bone mineral
content, or bone strength in a human subject. In an eighth aspect,
there is provided the use of an antibody as defined above for the
preparation of a medicament for treatiné a disease or disorder selected
Ifrenvtithey grotay.cofsisting ofi distépporodis bosteapienid, osteoarthitibcpairutically
lated.wi hritis e toid arthritis in a hum nqubj ct.
O e e T A D e BRI B g
FRddVe Yo+ 3R @ prepardeionttr antivedicaribnt optrdining DetBoporasis.a highsr Kp)
& fendhaspegt hare haowdad ananfibady, hatispedficaty RINAS MR N rostin
\%g:é?éos%n_ and comprlsesda'.hea\;cy chain polypgptlde with the amino acid
SO S BT RS 35halaighb AR ol Bl Rt thahnfingked by a
lacidrsegtiencedfiSEQrD MO abtibodincene @mbodithest, af leastions while the
in ibody. isclosed herein differs in :amino acid sequence
B P SRR B @ 1w
ISibeidy dercbitedinta rotentie g aintHisdse] feomtivsishogie varidntiies of the
PO dyichBlo NUMAN BRA:QlchiMRNISA0HRAdy:AY QM{QCQ%herein. was

derived. Preferably, such amino acid substitution(s) in a R sequence of
an anfitBiy 48 LB R TG A TR°H GPE SR B & ARl @ntibodies,
cloweTsK0) withifignmariypeleidstivcadowedichQd agelerostinibieastivitid human
s@i%?@fino_(n}?tﬂtg’imﬁg‘ ) %efnatfl{?nti?eglaa‘r%gt %%tltti)s%gyf A?Qc?’rg!@no 9 ?&I:gst ong of bone
substitution in a CDR sequence of an antibody ‘as described Rer&in from
Nifgk gredentinetik CDRO6f theeparestdntibuest may feswlt ineagbcieasedammal,
plARER9dERie,Kasponse to the antibody by a human administered the

antibody. Furthermore, an amino acid substitution in a CDR sequence of

an arﬁfbc?d 55 HESEHLBE hdre M GYiTRt R pRESarY ithtieseasii @i indinds human
sparentrantidcdyamayi decieasertbestisk efiiostabilty efithe antibed&dihe group

s Substituty arag idue wij ifferent.ami id R

e e s tan TC Dy HE habdsi, 2l HODRS
vaiibby! Bs eserbed RRreinispSERcAHNEINAS. HUrh P selighostif ARdNO: 24 and

1 Conprises SiKG @Bmegigsﬂmith)_aﬁ@m@%ﬁ%% eeRieLIegtef ram Bgn sko
i) HCDR | with SEQ ID NO: 20, HCDR2 with SEQ ID

ro nsisting of
RS 2 RERS i SEQ 1 N6: 55, LEBRI with YOI Wo: 25 LEDR2 with
SEQDRAWitA(SEQUIDING w24 and LGBR3 with SEQ ID NO: 25; (ii) HCDR |
with :.26, HCDR2 with 3 .SEQ ID NO; 27, HCDR3 with SEQ ID. .
O 28T SR R Y T R R Gl R RS 55 GAyrsio
theapiprdyity SEQeDNOe. 3ndanth GiHO DRI Hyitr SR DG 32; HIODR2
with $EQ kﬁMQsS&t,HﬁQB%nﬁmv‘é%@ iR Iﬂglb%ﬂyLsng%ﬂﬁ’ggha&ﬁ/@ kl(-))r use in
SNO: 35, LCDR2 with SEQ ID NO: 36, and LCDR3 with SEQ ID NO: 37.
" Hother embodiment, an antibody as disclosed herein specifically binds
humain sclerostinspad, chmprisesa deavyichainyariablecragiontHEYR Dse in a

eptide and a light chain variable region ('LEVR.") pglypeptide .
R U e S S e S B R pameaiere
CREICYRMESTNb NG awitseubierce of SEQ ID NO: 17; (i) the FICVR

has the @ﬂﬂﬂ%@@@,%@ﬁ%%&ﬁﬁ)@ﬁ@@@@l Qa1 angHe LEVRBATIE treating

nino acid sequence of SEQ ID NO: IS; or (iii) the FICVR has the amino

a i&?aaéadﬂ'eﬂ'éeﬁ‘%fs%%dw@%éf}fnarm@ SOV s PhePBlRRRBraiR Osteopenia,
osegudnee.op S @4 NEd 19th osievanpther embadimentianantlody ashuman
sfisclosed herein specifically binds human sclerostin and comprises a

heavy chain polypeptide and a light chain polypeptide wherein, (i) the

heavy chain polypeptide has the amino acid sequence of SEQ ID NO: 2

and the light chain polypeptide has the amino acid sequence of SEQ ID

NO: 5; (ii) the heavy chain polypeptide has the amino acid sequence of

SEQ ID NO: 3 and the light chain polypeptide has the amino acid

sequence of SEQ ID NO: 6; or (iii) the heavy chain polypeptide has the

amino acid sequence of SEQ ID NO: 4 and the light chain polypeptide has

the amino acid sequence of SEQ ID NO: 7. In one embodiment,
antibodiece ac AdAefined herain nrafarablvv defined with a SEO ID niimher



uckth un, The Pharmacology of Monoclonal Antibodies, vol. 113,
Rosenburg and Moore eds., Springer-Verlag, New York, pp 269-315,
1994). It is understood that regardless of whether antigen-binding
fragments or portions are specified, the term "antibody" as used herein
includes such fragments or portions as well as single chain forms, unless
indicated Sotherwise. As long as the pxgtein retains the ability to
specifically bind sclerostin, it is included within the term "antibod

The t&inf "SpdificRR bikHE" Hsriesd et terbR o the St )Eqrrwﬁrcrrse in
tremignmesroppofiias.specific binding pair does not significantly bind to

moleQHl@%eta%tggaraastﬁeecrglgmﬁmparreemsa;aeqm%éﬂaeqam@d above for
echnr ue. avaijable in the art, e 10 c;omgE ition ELIS@?1 IACOR

wf? JRIRIES t?)cg%gﬁfmrrﬁ%‘*‘ (T IS s Fpiicisie Wide 'BYSS: Eiz‘* mineral
dem@eh%mmn@r@bmam%r eirbantiboeedf the mvestiorbisspecific for a
partlcuraﬁqeﬁg@meaﬂ@e&ﬂStpardreqomvmaumeers@t)aaﬂganﬁeawhmﬁa@%we for

the rgngigf 9){) er\n ;ear enttxlge{] calc?ndmgdgc;%@am V(\ﬂlslotl)gcr S¢ e.rr%:d mm the group
icall d'{0 the various antigens carrying ‘the epitope.

wéaﬁ%e RSB IPAL FOTROPE BiFa ?ﬁf@%{h@fi%d&ﬁ&@ﬁé%f%@dn\gﬂh Oswomhrms
ardcbgnizedidyand bound by ansabitbody at one or more of the antibody's
antigep Q'Hﬂ'@ﬂg&gﬁg@nﬁr&e 1&9%\9@5@%%@ t?r'clangﬁé(’aﬂ{M&I reNgEn 'i?e@rabevc for

antibody of die invention, includes, but is not limited to, epr?ope or antigen

SiRERY ﬁfﬁﬂr%} %Bﬁﬁf?é”ﬁ@h'f?él Té‘t&i}ga‘r‘&‘ﬁﬁBﬂiﬂél%l bioactivity of sclerostin
in vivénor ifevitr@spES0 theaebone spdeificralkalinedphbsphptase d0assays human

s&@rﬂa‘r %ﬁ@%@ﬂhﬁ@é@ ﬁwpmrh s&%éar&tk@rr@rwa REtVY ssa¥edhg SEQ
&Qa”‘é Flight'c OSta lity of 1 WPHEPM%%%“ 'm”ié}r&ogreé‘#%g IR NO: 6.

proper ies’o ]ﬁe antibe when administered

The alrbremeﬁﬁeﬁeaeproﬁéﬂrers%eé?ﬁ%maﬁsﬁésb@ém peditoleaseleorin differs in
-aifigasidiedasingarndecognizer echniguss dchueing, inut netlinitedday, i.c., the
_.a;ﬁr‘-bé%g &%%‘Fé&“{? FLignsuriace pé%ﬁ”%;?”ﬁ SR OANGE %@a\'f ﬁlgmlgar%%wgy, ie.,

Vivo neltralization assa;?s without limit, receptor binding an

B A RS R SEHERSISAP e SSudeseitheth& Frei dieresit §dlurceBreferably, such
“anmoluding hummaniiprimatesa driaRysatharcsatiree agihel needanaibbé htfen results

PR, tep'gﬂﬁﬁ{gyaf%'f erreércr%)wcﬁq@rpﬁrrm mﬁr%ear%r%ngtm@?@cm in a
(ﬁ%@ ecrfrg blndlng}g 3 g Lﬁ" n to another rotern g . a receptor o .
B AN S 0mEHeR” SNe-dr HdtETelelt ?enﬁ’éﬁ" 8 rhrr%oﬁ?crrm act
Strhamah%rcler@éﬁﬁ%ﬁgﬁﬁ%ﬁ@r@ﬁ@t@@hbnﬂmmm@@@mlaeérb@remés}nhbhﬂxaﬁofrsent in
thifl Vit ﬁ!&lﬂﬁi%’ar@ﬂﬁ&fﬂﬂ'&)ﬂ}%'ﬁ‘;//el%@ft nl a é@&i‘éﬁye@flﬁd}%hﬁédﬁr@tﬁjgbmlse to the
) n vitro (sec er tin, expression levels
aiﬁs\.ésgug gétrrtﬁ;trgﬂ aﬁfﬁg ]él%r%rwe wﬁubr r\{e(l)ftr r1|ze 8%%%‘%8“%‘3?&““8 Sthbsmmon\
inradpR& R HIBAGhAS %F‘&ﬁ@n%é@%%??ﬁehﬁi@%ﬁ@ﬁ] waReasat dpifity r%DR of
thsupstantiallyi entageniz el qrokibitiereusgnt feistralbsi)istlow] disruptibody, e.g., by
S(EITIARIE 9B LEAUEE AT RRISS ApIPARIMDL LR RSBy rsasy g the
easured in example 2 herein). The term "Kabat numberrng as used
11%11 PEIFFYEREGRiZed in the art and refers to a system of numbering amino
acid fesidwesmvinicirane, moretiaridbles(ideschppérvadableethiendtheinds human
schningnasid @ﬂ@yeesi@ﬁhema\%@rag Hant shaio regionsRhan aplkeW rom the

Rabat 10eta! n ad S 9 9 abat, l.
e DA T S b Nt EeREaaR, 518 wo- 2
'Hﬁ@ﬁarﬂﬁ%h%%@dﬂﬁ)a%%r HEMRA SERiteS, INTHOPaBIitAIRR NS o $B24P NO:
241901)): DRe poesitiming ok CDRs (i) the variablerrepionofan antiaomhR 2 with
. follows Rabat numbering or simply, "Rabat.” A polynueleotide is "operably

linked" when it is placed into a functional 15relationship with another
polynucleotide. For example, a promoter or enhancer is operably linked to
a coding sequence if it affects the transcription of the sequence.



The terms "subject,” and "patient,” used interchangeably herein, refer to a
mammal, preferably a human. In a certain embodiment, the subject is

further characterized with a disease or disorder or condition that would

benefit from a decreased 20level of sclerostin or decreased bioactivity of
sclerostin. The term "vector" refers to a nucleic acid molecule capable

of transporting another nucleic acid to which it has been operably linked

<PeJYAINge byt naiited 1o, .'ﬂbqﬁé.“%{'E.%W%rﬁ%%&%‘fb"ﬁ%%%?&mz
capable of autonomous replication in a host cell into which they are

il SR AB Wlie3Bttter VeC RS cafh BERERIR 0 i htonAdi bbEHdevsia SEQ 1D
r19ss£qll PR RIRAYCHOR ioks e h@%z@@'@ﬁtﬁ@@aﬂw@t@wzﬁﬁg?%m SEQ

along with the host gnome. Moreover, certain vectors are capable o
IHirdeting: thelekgredsion Srigeies 16 vihich thef arétbperanly litket!- Such

vectons, aretrfesreshinhareimaniReRMbinatl.eXPIRssioRpPEeateLsv(8fhds human
simply "expression vectors"). Exemplary vectors are well known in the art.

SQEKS I BRhEYBIAT R R i5raesiERiTXaifabif Jeaidl b Bhdv R el Rixpretidgernd 2
lusedrimierchangealiyand joeinde anipdividualieedioricellculttve thad i@amino

recipient of any jsolated polynucleoti the inventign or any
IR VS (S BOmERaitb B Mo ole CeqUBREA Shecaiges of SEQ 1D
NCVR, (LCMR Har dntibodyiofithiadn@htion:shdaost BEIinclades icellsd the LCVR
aqRlomed. ianeduced ovinfacied Wil ope ormpre sscombinantuediars,
or a polynuc sotide expressing @ monoclonal an ibo y of the invéention or a
stigitnchaihBirthéavy@ehdiretiiateof.C VR Eadhheauywchairsofimful o6 gt 1D NO:
gntibody is comprised of an N-terminal heavy chain variable region (herein
"HCVR") and a heavy chain constant region. Each light chain of a

full-lefytieihtiboayped ivumip B e iy N-tnelivradlighe chaipevagidbldinds human
stegirndhgreinsh GRS and A lobh ghain, cersiant reaion- 1he RENR #theptide

LCVR regions can be further subdivided into regions of hypervariability,
“errRdel (Cbipleimentaiit) RoNEfRiAniRg FgRiRe 0 eREgustsrshersed > NO: 2
amdtheegiansHizatl IR pepracansarveshiirrmed famewor ragipns (R, (i) the

The functional ability of an antibody to_bind a particular antigen or epitope .
hf?Yé{rﬁE"l‘;‘/“iﬁﬁﬁé‘?f‘é’ékﬁy%%hé]@i%’éﬁﬁeé‘%‘?e%f’éhﬁeﬁ??h‘éfv%ﬁu%bﬁ@g féfon apthibe fight
chdltibetypdpaab IHCVR anthd VRS ig eanposse Qfithee GRS @2Rbavy chain

CDR2 and HCDR3 in the HCVR and LC LCDR2 and ILCDR3 in the | .
P ncou B PSS oB HONE alre Rl ¢ S the et chai
pohnzgxiyidérmihusumthedallewingarde BFERIDCBR 7, FR2, CDR2, FR3,

CDR3, FR4. The CDRs contain maost of-the residues which form. specifi -

TS S ISR G i S A Bg o S
lfbllowdalsat. Lightchdineded sldssifibavasckappadnipmibdaand ) for human

sabpagrerzegl Qv & pagigular rRQconstantregipn.As KRoWR AR NS f?ﬁvé]:_' Y, for

chains are classified as gamma, mu, alpha, delta, or epsilon, and define
CYREMBMIABOWY 8RB rg B! MgMbagia | IDD a1 dess rasgéctiveMarsdpreferred

aﬁN%ﬁ%qameﬁ%m@%é’%ﬁﬂﬂﬂﬁfcﬁilﬂ%&lzi @E@é&@ﬁl@ﬁ@%@tgfo '_Qﬁlidng@s at 25°C
I%%G& Ig04.. Each heavy chain type is characterized by a particular
4l

ASPHIKERE AT SKERIBRIREPBEIIGRABVIRISHOHE &t 2Dyt | or less at
2>egnstant region kappa and heavy chain 25constant regions IgGi, 1gGz,
1gG3, IgGi are preferred constant regions in_the antibodies of the _
invenhbﬁ?%ﬂbﬁfe%v RPN tARREENY BRAIRSHSESHt Pe gisiPEtpricieed with a
SPQlypeptideawitharhaminoiacldbseguancenalCSEQ HD N o3& asiendesiedspecific
a polynucleotide with SEQ |D NO: 39. Chimeric, antibodies ma ve,.
o o i R At By PSP SR gy ois
hiereilipthie Narigensdirdsgregidnitod Saitigeriesindidgf Portiond refers to that
portion of an antibody molecule, within the variable region, which contains
the amino acid residues that interact with an antigen and confer on the
antibody its specificity -9- and affinity for the antigen. This antibody
portion includes the framework amino acid residues necessary to maintain
the proper conformation of the antigen-binding residues. A preferred
antibody of the invention comprises six CDRs with amino acid sequences
of SEQ ID NOs: 20, 21, 22, 23, 24 and 25. Another preferred antibody of

the 5invention comprises six CDRs with amino acid sequences of SEQ ID
NOc 229 22 24 2B 2A and 27 A more nrefarred antihodys of the invention



sequence of SEQ ID NO 17, 18 or 19. Other preferred monoclonal

antibodies of the invention comprise a HCVR with the amino acid

sequence of SEQ ID NO: 14, 15 or 16. More preferably an antibody of the
invention comprises a LCVR of SEQ ID NO: 17 and a HCVR of SEQ ID

NO: 14. An alternative antibody of the invention comprises a LCVR 15 of

SEQ ID NO: 19 and a HCVR of SEQ IDiNO: 16. A more preferred

antibody of the invention comprises a LCVR of SEQ ID NO: 18 and a

AR IO Fh SE Qnifih ¢t 1518 ic i L G Reiare praferatly dinkisditol & ightor fess at

“ehaineongiang: r@m@mgm@e&@aww WA AR Ee[ARIX A KARRE: 25°C.
chain., Such %CVR s are referabﬁ){m'i erably linked to a heavy chain

constARC TAGEH, BPKRIAER of REri A GHG P ety IHETBEI0A] rsgposiion
coreferablyaa amtﬁeév}aeldamldmbmwre@dm qomprisingithe sequendesofarrier or

SHEQID N g@?@“%}@é%ﬁﬁ{ﬁ%ﬁﬂ%@@ﬂ%&%@ dgygTﬁ!ﬁl%b?ﬁ@gpgslﬁ&ﬁowlenéous or
ain po ide wi and a light chain oypep
A R B HAAS BN DGR A SIS OS ey and
A envodedeely adoyprghbtyrudtectidélsequence of SEQ ID NO: 8, the light
chain pplypepiide WithpELDNO,; 2 rﬂ@%ip%ﬁpﬁ&ﬂe% &8s YedBerein for the
polynucleotidc of é ther preferred antibody of the
PRVERHON CompBHSE %ag'ﬁéta%ﬁ‘é’h ﬁ‘i‘ﬁ% ﬁ‘a% WRRSEDNS K0 harnbody s
digtit lekaireprohy pe ptide tvith &E@ld@&ﬂ@g hiﬂh&heawwéhmmpmlg&pemde mineral
it D EfnIDIN R A MY Bg: encosied se.4 o by R0 Wﬂ%ﬁ%@%@%ﬂﬂ%%ﬁx%al ian
SE ID NO: 1 tée&llght chauné%;ﬁ ﬁeptlde with SEQ ID NO: 7 may be
ncodé‘a‘”g Fei53027BI0IIGERGR of SEQ ID NO: 13.  Another
prefertéd distibodye dhtheiprention comiprides’ anheavinghaingsolypeptioene mass,

1%@@%1@&4%,&% alighl chaiR RQly RS RIS . 6%*@. %%QARMQGS%EHSIM:] g
v§cha|n WO 20081115732PCT1 82008105 27 -10- potypeptide

BE RS 3 A R SHES S 1Y BB AUIBRIGE §‘éc§ﬂé‘ 883’0?%%?3‘"""3(1
hﬁDBNO 9, the light chain polypeptide with SEQ ID NO: 6 may be encoded

by a pojynysisetide af PERIL NQ:dd for ue;m\% Rrefered &H@%ﬁ%%@ dISOIdCl
antéodles of the |n Er]élgn are referred to herein as 86, 588 and

TR BT el e 78 48 (RAEEF T Yoido ety oy Al T bone
nProtelir SEQN OsnAamtibiody! HeatsynChaiw kightrSlaslin WCVRtdeavy. GBRoporosis,
OH&%&QDOE%M){ML;CM& GRB 3Lk & DR L LARLEGD Ré: HANGPRRase and
mu?tlp le myeloma.

The disclosure further embodies a method for detecting sclerostin protein in a
biological sample, comprising incubating an antibody of the invention with the biological
sample under conditions and for a time sufficient to permit said antibody to bind to
sclerostin protein, and detecting said binding. A preferred antibody for use in such
detection assay has a heavy chain polypeptide with SEQ iDD NO:40 and a light chain
polypeptide with SEQ 1D NO: 41; a heavy chain polypeptide with SEQ ID NO: 42, and a
light chain polypeptide with SEQ ID NO: 43; a heavy chain polypeptide with SEQ ID
NO: 2 and a light chain polypeptide with SEQ 1D NO: 5; a heavy chain polypeptide with
SEQ ID NO: 5 and a light chain polypeptide with SEQ ID NO: 6; or a heavy chain
polypeptide with SEQ 1D NO: 4 and a light chain polypeptide with SEQ ID NO: 7.

The disclosure further provides isolated nucleic acid molecules encoding an

antibody of the invention; a vector comprising that nucieic acid, optionally operably-



142021 2217932425883 6152627 28t82930318947163133

34i9 35 36 37 Preferably an antibody of the invention wherein all six

CDRs he HCVR, the 10LCVR, the FIEVR and the LCVR, the entire heavy
chain, the entire light chain, or the entire heavy chain and the entire light

chain are limited by a particular sequence as shown by a SEQ ID NO

herein (see, e.qg., Table 1) is further chagacterized by having a KD for

human sclerostin at 25C of less than about 10 pM, 8 pM, 6 pM or 4 pM,

Ibie PrefdiEiyIRes tRancapsrit 2P had ditlorally ot repreféirda tator: a host
@lichoanibesly isdurtbeohmiteebeess for producing an antibody as described herein
comprising culturing the host cell so that the nucleic acid is expressed and, optionaily,
recovering the antibody from the host cell culture medium.

The disclosure presents antibodies that specifically bind human sclerostin,
neutralize or antagonize at least one human sclerostin bioactivity in vitro or in vive and
further exhibit a strong binding affinity with human sclerostin.

When used herein. the term “sclerostin® refers to the full-length human protein
with the amino acid sequence shown in SEQ ID NO: | or to the mature form of the
protein with the signal sequence removed.

The term “antibody,” in reference to an anti-sclerostin antibody of the invention
{or simply, “antibody of the invention™), as used herein, refers to a monocional antibody.
A “monoclonal antibody™ as used herein refers to a chimeric antibody or a humanized
antibody, unless otherwise indicated. Monoclonal antibodies of the invention can be
produced using e.g, recombinant technologies, phage display technologies, synthetic
technologies, e.g., CDR-grafting, or combinations of such technoibgies or other
technologies readily known in the art. “Monoclonal antibody” refers to an antibody that
is derived from a single copy or clone, including e.g., any eukaryotic, prokaryotic, or
phage clone, and not the method by which it is produced.

A “monoclonal antibody” or “antibody of the invention™ or simply “antibody” can
be an intact antibody (comprising a complete or fuli length Fc region), or a portion or
fragment of an antibody comprising an antigen-binding portion, e.g., a Fab fragment,
Fab’ fragment, or F(ab’), fragment of a chimeric or humanized antibody. Particularly
preferred antigen-binding fragments of an antibody of the invention retain the ability to
inhibit or neutralize one or more bioactivities characteristic of a mammalian sclerostin
in vivo or in vitro. For example, in one embodiment, an antigen-binding portion of an
antibody of the invention can inhibit the interaction of mature human sclerostin with
one or more of its ligands and/or can inhibit one or more receptor-mediated functions of
human sclerostin.

Furthermore, a “monoclonal antibody” or “antibody of the invention” or simply
“antibody” as used herein can be a single chain Fv fragment that may be produced by
Joining the DNA encoding the LCVR and HCVR with a linker sequence. (See,

Pluckthun,
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15by having a KD for cynomologous monkey sclerostin at 25C of less
than about 100 pM, 90 pM or 80 pM, or more preferably less than about
75 pM. Preferably an a.ntibody of the invention wherein all six CDRs,

Wiheuo\R3the LCVR, the HCVR and the LCVR, the entire heawychais 56527

the entire light chain, or the entire heavy chain and the entire light chain
are limited by a particular sequence as shown 20by a SEQ ID NO herein
is further characterized by having an IC50 in a bone specific alkaline
phosphatase assay using human sclerpstln (see, e.g., Example 2 herein)
of about 50 nM or less, about 40, 35, or 30 nM or less, more preferably

abpupP2h- ;nMo@ge@frmr@cp&%zfﬁfﬁmeh@u&m MV 8 &hb @ Q- 218N 0|8 ES.

I bly,.an antibody, of gntion wherein a |xCD the
I SR O T AICUR a1 LCUR He ekt WA S e
eWﬂF‘éhﬁgﬁt‘téﬁarhmér%ﬁ@nﬂéﬂmwmame&mdctﬁgiemrm@ tarctraity are used

limited Ry apAioURLSRAUANGR @SZhAWRIPY: 3 tRQU NG NEIBIRS n dicated
fur&her characlterlzed by hav:MgCa Ko.for h man scle OS{SII’] at 25C or less

CRAS SB e L0 BB VAT SR P2 P - prerarB e e et
2@}34%@?\@18 %}%@!@ham‘f@bedrzed by having an IC50 in a bone specific

alkalinerphasphataseiassayusing Lkuammaﬁc!@ra@t@@ 0L @B RN one
less about 40, 3 qir 30 niVi.or less, more prefer about 25 nM or less,

even more | pllecfera {BBarad cI\/I“()é EG T%%?lcﬁ%ﬁ Gihigrdben fts
p?m@faﬁwth%aﬁttb@ﬂy of mﬁemvérbbr@rtwmqewa&ﬁlsb&ﬁmsmthe SHCVR,,
thedleNRntRETHIC R ansk the LGY R, e enire LeaVYgRainy,thy Egtclfy hc:dble

|I%|]'1t chain, or the entire heavy chal and the entire light chain are Jimite

by K" 4iticdiat SegtiaHs SR 59 B8R 1) e HERSiRis iRHEF fra
chratateriredibyihangack Byfo mmumanf solerostim atiR5C ok lbssuithiamly
ADOMLORMy BV iR c%ﬁlﬂ Mimere Rreferabh less, iap ahodt 2.8

pM; is also chargcterlzed having.an IC50 in a bone specific alkaline 10

‘f%%ﬁa?%%“ﬁ% RIS Wﬁ%c‘f&@gﬁnIa‘f%*&ﬁ@@wwe)fafégg%@ﬁt
4@p33; of Bingvbaeiess] merel preferaphnabout@=nMear less; ei@n more

pﬁgﬁgg@@iy@@g% 2R AM (€:8m20-2 NM) or less; and is also characterized
by havmkgS an IC 50.in a bone specific alkaline ﬁhosphatase assay usin

cynomolBYBUESHOHIE Shier S5HicETEp A TE R Brabde Hsafiapoagiudes,
Expressidmited Theppresentimgentioniszal$ogyiredidd to hastatiedsithatoconize
EXDIBSE AR f@f‘%ﬁ%@{ﬂ% nfmmqu &'@e 'ﬂvaﬁsﬁigrk G ?@%&ﬁ{&%&%}%&)&c

of host cell lines producing an antibod of the invention can be

8B pRsa SSRGS hEdR echrigl %* RHSTAT iR ECAR e et
cildastiexpre ssiohtgystémmkbailyruin fhemarhoands peackitteexprass:20ar,
antibegdy.ofthe:Riesent invantioninglu %&@5%%@{9&!&&%82%%0 gnd

cu aryotic expression systems (such as yeast, baculovirus, plant,

AT oA BRHSR AHiFhel RER faeheAic ashRed Sebmyistiinsiding.
dells);taswelltasEpiggecdisplay-exressom systemsmob neantinogynafithe in
:O\{%}Qﬂmﬂ(ﬂ%ﬁ@%{% QM‘?&\?!HBKH%%%%?&%I%n% gmlgnoglobulm

ht and heavy chain genes in"a host cell. To express an
SRaLEBI TREIIRTS WY HESE Betiis traRatd AT d framé duieses weidiaa fortie
likexwithcoreyartimoreurecanmilinasd expression vectors carrylng DNA

fragmeqts gncoding the immpnaglobulin light and/or he %ﬁﬁé‘]{b o1 INS 1o,

antibody such that the light and/or heavy chams are expresse In the 0S
‘Qﬂ?lfiﬁg%@&%}%ﬁé‘ﬂ%{ﬁb‘?ﬁé‘ﬂbﬂtlﬁH?fﬁ thay bEerreesEd intiEstidently
fromigifferent proamoterspito- wmmethemarﬁmpenabﬂwmi@@hm 3@ane vector
fi n and.th ht chain may
S FUETAN IR A0 31 ol AT PSS
in two vectors -12- -- one expressing the heavy chain and one expressing
the light chain. Optionally the heavy chain and light chain may be
expressed in different host cells. Additionally, the recombinant
expression vector can encode a signal peptide that facilitates secretion of
the anti-sclerostin antibody light and/or heavy chain from a host
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5 cell. The anti-sclerostin antibody light and/or heavy chain gene can be
cloned into the vector such that the signal peptide is operably linked
in-frame to the amino terminus of the antibody chain gene. The signal

Wperbtigié1éait be an immunoglobulin signal peptide or heterolGgauEsignates2?

peptide. Preferably, the recombinant antibodies are secreted into the
medium in which the host cells are cultured, from which the antibodies can
be 10recovered or purified. An isolated DNA encoding a HCVR region
can be converted to a full-length heavy, chain gene by operably linking the
HCVR-encoding DNA to another DNA molecule encoding heavy chain

canstantfegians pErdmelsﬁ«qumes ofburean.cagwelbasothes-nammatiaton

? Wy ch @Qg nstant {%glon genes are known in the art. DNA
ragments encompassing these regions can be obtained e.g., by

standathF’@F@aFﬁBlmtafﬂoﬁﬁqfﬁ’é‘%‘eéwl“@ﬁé’l@i Q’z@ﬁethm‘*regﬁcb@r%‘aﬁdb‘e\féﬁ’ of
anyaty ped{egihdNGuelgdn MBsnlgivt abiah)e Cil@ﬁﬁu(ﬁagy lg@lorhga@)pﬂ@ﬁﬁt and
V) or supclas cor&stan %lon and any llotypic variant.thereof aI':.
CB{ icci:x U ; i un? STOD, I uccﬁ};ewrxca cmlt
escr abat (su r erred heavy chain cons ant regi

corapYigesctkie Palypaptd e Gi@E@I\Q@OSSH)zOAn isolated DNA encodlng a
LCVR regiapmay.be convertad to adu |Mﬁﬂ9¥hz@gm}ﬁ£@i AN t(@&i\&\@ﬂla% 3

to a Fab i ﬁ]‘ht chain %fene) by pﬁrab \}f k{Q r‘tl%‘ecl?"cl\’é’ﬁegron Waﬂ

SVELert O ber, 11 O gIHINg 4cl é
another mo @C € encoding a aln constan

s@queﬁ@eswﬂhamérr%@srﬂwer ths! mhermdmhﬁahan Jightchian @eﬁstrésnﬁ@bdh
regionGenes arkeewvinthesart DNAdiagments &Jag@rem%@m&m%?
"pgions can he obtained by standard RCR 2eamplijcation, The light chain
cONStant Fagiorl €an be'a Kappa or 1Ambaa Cons eraé un}f‘P erred™
rharh ﬁ\@?ﬁiﬁwlheﬁﬁbéﬂﬁf&? lﬁé%‘hﬁ théhinpentionarel CRR®s @eﬂlse(eiga,me@@n of
GRLnB996) NS ealls: SRAQisels angiCOS 68lls (ATCC e.g., CRL-1650,
CRLngg HeL SA CC. CCII;%)1 d n;lo |hQS eII for use in the
inventiohiRCRITE BtheFmaRiaiAR Seis badsiddies Haopﬁ‘%ﬁ&%'ﬁ'é cells.
Vighigrardep mbh*ram Brpréguion@dve Ctors:enpbiding @antibodyegenesrare

igpadusesivtomanmalianbast gellsiihe artihadiesAreprRducedby
culturln,gthe host cells for % perlod of time sufficient to allow for

expression o the" ARfiBody in T RostE8I18 B sE Brdrdrabij etrbtion
ofithenahtibdeybll 8 himenthe eulturenmsbidmintwhichitet hodtrdells are
gﬁ%éﬂteﬁi%lp@m?a? sanderacavered fiomdhe hasteall andiarihe glallur&ed

srn .Standard urlflcatlon methods. Once expressed, the

AR GBI ARS8 ShBins. of othr
immunadglobotfinferms ofthe presekidrventioladnche: parified mpconging
t%%%ﬁ&d%ieﬁ?i&@%@' Wlﬁéhq fxlg@b%'&a Hﬁ%ﬁ%@ﬂ?ﬂ&@ﬂ%ﬂmﬁ HH@ﬁ%{ limited to,

precipitation, jon exchange, affinity, reversep ase, hydréphobic

iREVE R ERHIT AR MBS G891 SRAOPHOTERAP A BREdkien 1 @
Salgstahtiedly pighetimymunogldbulinglofcatiteast alrout 9096 9204:94%6 o
90%b:HOBIAARREID A8 Prefeied . ARd A810 200 0L MAlE: m"a%f%m%d

most preferred for pharmaceutical uses. Once purified, part|a y or to

RoRBGEHRS }%fdegﬂea e %‘fé?ilec‘ii‘?élhfb%ﬂ‘re%fﬁfé?aﬂﬂ‘éﬁ e ey the
threnapeutictllyn aswivectedidyeneinpddumydimizet Antibogyors areReéferdbly an
antibedy -t thainuention o heused fL tReraReWliG RUTROSES, N8S the - jary

sequence of the framework and constant region (to the extent it exists in
tHEBRtBH ) 18388 the mammal in which it would be used as a
therapeuticsbias:tn decreaseithe woksibiity: thét thel mamenal wo ki ilidit
PRSI ESRANGS AdAINSLIDR IDEraPSHHS ApHRRGY, Human f[)%sq of any

antibodies are of particular interest since they are valuable for herapeutic
APPHERRSH A ORHHSHHHRY AR EOY b L HOMSA AR HOLERHIBEdy
response frequently observed with antibodies of murine origin or
antibodies comprising 20portions which are of murine origin when
administered to a human subject. Preferably injected humanized
antibodies may have a half-life more like that of naturally occurring human
antibodies than do e.g., murine antibodies, thereby allowing smaller and
less frequent doses to be administered to a subject.
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The term "humanized antibody" as used herein refers to an antibody
wherein at 25least one portion is of human origin. For example, the
humanized antibody can comprise portions derived from an antibody of

WhaeftfihhER2origin, such as a mouse, and portions derived froRC & sbEass27

of human origin, joined together, e.g., chemically by conventional

techniques (e.g., synthetic) or prepared as a contiguous polypeptide using

genetic engineering techniques. 30Preferably, a "humanized antibody"

has CDRs that originate from or are derived from a parent antibody, i.e., a

non-human antibody (preferably a mouse monoclonal antibody), while

framemidck andreorstanintegiony fa tt(e\fez)@erahiﬂ;i@dpr(esemtw(alitam-lA -host cell

Sh%‘{zf&i%@E R SHREANIAL Roron Metept. b Akl 5‘5‘8 AROHE A0, 98 M0 v ectors
%, 95%, 96%, 97%, 98% or 99%) are encode nucleic acl

s(éq%f%é BT ATBFCAE 6@&@}%@6?ﬁ&ﬁ@fﬁﬁ%}h@ééﬁﬂﬁwﬁm AdGIGIstRH o

regiondseeiegofthe International ImMunoGeneTics Database) orin

recombined,or mu %%?%E%’f“g neie n"% t@?&ﬁ?r Q?Jc i anfibodies, are
roduce in a human ce re éra Y, at eastt ree fOUI’ Ive or Sl)gr
Rsvatiabliurdtiizba antibbd\Raledptitaired’ f?@?ﬁ%‘é@%@@f Hach light
nﬁmnhumamlpargﬂt anfibady erpmlichrtheshwmanizeghaokbedyWes region
driiverl. e grnerale. A desiied RICPSIe.0.0- HpUad spaci yfc%fém'uﬁ
or neutralization, which may bé"identified b y a screening assay, e.g.,
E’l:ﬁgt&casgb%ﬁ\fﬂﬁéféﬁabﬁ;@meﬁﬂmﬂ%@w EPRYin‘ AR ahtielgreshihety
IHM@HﬂmﬁhéQ&%ﬁiﬁmﬁﬁﬁlﬁf leastonesaming ?gﬂh@ﬁ@l&h@ﬁlw&lﬁﬁm%ed termed
ompared to that n 1] rt 0 acl
s e
iﬁvé%wm a@f@amp&fréa?xo%@ﬁéeéf%é}@m%@%m@scm ted F8Dieseeion of

examplesid @l@lﬁiﬂﬁlf%i aﬂcdmnaaaecﬂi%@tjk&iibp@eie@tm&a@ttﬁm?f,tﬁgﬁmé d?d
Sl 6{3? | (0]
%Bﬁg m(?h tf_ile %%&?ﬁk}% g %ﬁ%fgg 13 tF 81 anc! 1oUr %ﬁ

|mmunogen|c en a mlnlstere man Su eCt
(BTgn2ed fmebﬁ@twwmmmur\p@tﬂjmmmweb%ncﬁwgyf)w ordeynii&n Lz@aRl

antibadies preferably;corainipinimal.seauenecs derives fiom anonaman

nelbgglyde ng(arrg&aiq}alntlb%g; es cc})qrg |se reﬁ,ldry 3s V\ghjcb are found
ABItHET I the reC|p|ent anf‘lbdﬁy nor inthe ® Ot 1rIarﬁé"v*\”r/olr séq%gé?%’ces

ifaboeld4Peim the 20parent antibody. Humanlzed antibodies may be

subjectedito-in Mo eMagRIRS IS SING MSIRLISQIFRIINS USEIN theialtar
and, thus the fr?mework regio mlno acid seque ‘(f)cﬁ‘g of the FICVR a d

R A SR O R i e d PR TR A § SFEEG TN Re8™
that.whilestdarived frorre tho setimldréd tonhyrmaizgeighine AH @PRaan tEE,

L&;\/é&aegtm&%%m%ya%na&y@lmwwm ithe human.antibedy, 1.G,,
I}ﬁg re ert ire |n€)/|vo It is 25 contemplated that such amino aC|d

&s oafch FHETRARET YR TATHE &?Q&Bﬁﬂdéfﬂ%étﬂﬁﬁ%aﬁ&éﬂ“ 4
r‘@g@mb@namlbzritmm esthrarat legst 90k 9R%) 1948195067 969410896 min

more:Rreferahly.at least 98% Qrcﬁna%t&é?cf@&ateuﬁ&ﬁ%Aﬂﬁf@@&%é%bom of
uman ermllne seq%%?ence In referr dem (0] |ments a umanlze

ARBSE 8P i BreelitiRVeRAd 3 ChHRSHREE I IrREN CRAPRIISS JiBPe BFRAife
fratnenworicsegubrges:(sed SEQ [TPOT WEs2005/005604) lamd: Rutidarwith
geuiineifeayy enain framewrr SeaUERCE (88 <8i0hs B L MM Enan origin,
2005/005604) Preferred human gemnine light chain framework regions
RIE Y A2 S5 Hfian kappa light chain gene selected from the group
consistingiafd AtkeinAl?; AlBeALDIAZOsAQY, A3 tige-binkdi2, o2&, b Brs
k@tigélg@iggn %@gnodﬁfiag@}t%[ﬁ&lhy mamid %M‘faﬂ;}@%& o(ﬁhWﬂJﬂacmﬁWQJ lﬁm

glons are from a human heavy chain selected from the group consisting,
PN 495 YRS 0V UHS- 3 ARG SO 0B DAl T vRgs Lty
VH3 66, VH3-74, VH4-31, VHI. -18, VH1-69, VH3-7, VH3-11,
VH3-15,71-13- 21, VH3-23, VH3-30, VI-13-48, VH4-39, VH4-59, VHS-51
(see, International Publication No. W02006/046935). There are

multiple methods available in the art to generate humanized antibodies.

For example, humanized antibodies may be produced by obtaining nucleic
acid sequences
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10 encoding the HCVR and LCVR of a parent antibody (e.g., a murine
antibody or antibody made by a hybridoma) which specifically binds
sclerostin, preferably human sclerostin, identifying the CDRs in said

WHEWRIANEL.CVR (nonhuman), and grafting such CDR-encodiity ¥iisiesios6527

acid sequences onto selected human framework-encoding nucleic acid
sequences. Optionally, a CDR region may be optimized by mutagenizing
randomly or 15at particular locations in order to substitute one or more
amino acids in the CDR with a dlfferer[} amino acid prior to grafting the
CDR region into the framework region. Alternatively, a CDR region may
be: o ptimizedsubsequenttoidnsastion jotodheflumaméramework fegioncid
“1%'!?%@‘?@%8@%?‘!8‘ lel?at?llz%a f’gng 8f %kclcl)ll}lln E‘l‘lgt%g Q gl?rag’-(lt%c}} I?Iﬁdmv 199%@19:«
sequences are grafted onto the selecte uman ramewor encoding
sequen@é%ef‘ﬁéeiie%ﬂ?ﬁﬁif PN Begliétcesrenes g tHE huiitrarizegacid
vaf;ableeh eawrand vamabte, hightseguensgsaresthem:expressedidody of th

pmve 1011 do:#elv nql%gq - 1%{ %Q]% beltgi%s Sclgrgatlo SEE%BLL@& §ZZEQR 34, 35,

may eexpresse as part of a wholéanti-sclerostin’

arfnwdwm%l@@mn tlerredsaiipdion ﬁﬁdﬁémwmqqmaﬁmgﬁaﬁﬁ téfnariino

segienees:dlonerverthedd VR and LCVB seauencesaaim s preferred
ssed in the absence of const ;sequence to duce a .

RN e Sl e e e

inolpedbls Hematgingna Base antibody that may be used include e.g.,

Queen gtalefdPracaNBt: Agate S6EakbRABSH2869, 11992 and the.mgthagof

Wlnter an Natu 321:522 1986 Riech
e S B N e R S A

(T98B) P DAY St SR wah thc Ay aplsedycottioé SHEERION nay ber 16.

u&@@ &9@@@1\95@ Acheaydeririisease Asganiated with the BxRIeR8IONfhd o

similar manner, th ntibody of the invention ¢
e B SR Bl e B bR
fof SESLIErb¥bintAssdeibied b ohitiomD s&h@p@mmmanemwmmm

thﬁ:ﬁ:ﬁr&ﬁﬂié@nﬁﬁz%ﬂt&mmﬁmﬁ@wm@ﬂ angaa, |ﬁ@€ﬂﬁ%@%@@ﬁ§ﬁ@@$@” Hhch

%@@[glcal S § .9, n bod }/ fluid or in a cell or ti

BB T EXAMpIE H%teﬁnjﬂwm BUEREFRETRVBRtD Ww@%
L@é@l‘é\mh &mﬂhdmm@@ﬁkﬁ@éﬁimdmﬁywmmwm@mpm chain
NeRsGAVAleRh %SI%F%MBSM@R%Q%%G@%% FRQIGLY: S V@J!%bﬁ of; 8%\‘@8&%%

rotoc Is. for measuring sclerostin ‘gvels ina blﬁ %2] al 10sample,

inciuding'e CO”ﬁ’f’é%@ REAETSHE PATEUE%S Rhotn in the it and provide
a basst mﬁgm@m@lialtbmﬂﬂm abnokmablemelssof iselerobtin pxXppessionyith
Nerna) &bst,ﬁmqmagleﬁ%tysbiﬁ @g&@r@rﬁﬁ R ﬁasﬁmrye AL 1R3RRlished

usil kI’IOW cnni e e.g. y comb |n|ng asampe comprising a
é@é’%@%?{ w%@ﬁé@ with 2 &8 B PHE Sy of thé rfﬁi}’é%ﬁ@ﬁtﬁﬁaéqum of
carditid N sbitablects fbrm nvamtigenvahtiigdyizdifipfexail bectSaktibody by

is shireqtotirdiresity tlabeted with a detectable substance to facilitate
detectloné)J the bound or unbound antibody. Suitable detectable

substandeL NGRS AARR Sh e BroSthaRErGrEUp S SHioTakR SRty peptide
rwatefﬂé%lﬂhﬁﬁnéw@mlrghﬂtelnkaispahqbatadj@aoﬂvéﬂﬁatems?Tmeeatmymhmh
%&‘ﬁﬂﬁ d complexiformped is.Ayapiitated by, vay 75 Imethods. SUARAS o

otometric means. Amaounts of SCIerOStI r[§jﬁﬁeptlde present In
v

SRt e hARSH TR Sandarib v acdmph apee o . o
dselyn8clerastin fRFCIONSGS & negative regulator of bone formatlon (see,
e.g., Cypking ﬁe@%ﬁ%ﬁ?&fﬂ)ﬁﬁé’l%ﬁﬂ&@%ﬁﬁ%za%@g@cﬂﬁz@gb‘gﬁmﬂde

sclergstin mRNA is 25primarily detected in osteocytes although loweér
dofitentrdtions nat Bé@ﬁfﬁ}ﬁﬁapﬁwaaﬂeaﬁf& it EAHiINge - Thhesvy chain
pharmaceutical composition comprising an anti-sclerostin monoclonal
antibody of the invention may be used to increase at least one of bone
mass, bone mineral density, bone mineral content or bone strength in
either vertebral or non-vertebral bone, or both, 30 when an effective
amount is administered to a human subject in need thereof. A
pharmaceutical composition comprising an anti-sclerostin monoclonal

antibody of the invention may be used to reduce the incidence of fracture
nf vertehral and/or non- -17-
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vertebral bone, when n effective amount is administered to a human
subject in need thereof Reducing the incidence of fracture includes
reducing the likelihood or actual incidence of fracture for a human subject

‘EottiFared3to an untreated control population. Furthermore, aPCavititnods/wfs27

the invention may be useful for the treatment of 5conditions, diseases, or
disorders wherein the presence of sclerostin causes or contributes to
undesirable pathological effects or a decrease of sclerostin levels or
sclerostin bioactivity has a therapeutic, penefit in human subjects. Such
conditions, diseases or disorders include, but are not limited to,
OStEOPRI0SIS|tDSIEOPENMIE): o stepatthitiispainassocialediWitbquence of SEQ ID

ogteaarthritis, e .58&%%5{2%@@3%% Qﬁq%ﬂ@@: @x%%%%%@b%&ts may be

10male or fémale. uman subject is at risk o racture of
verteBraraits/or hoR- Verfeblal bone, more preferably a human subject is
at risk folh: rsuffarngfiomosteoparosiscline-ntivnan:suRjest IS herein as 86,
ferably a fe preferably a female .ri%[k,f r.or having
e P At e A of e
invention can benefit a subject at any stage of osteoporosis.
15Additionally, the use of arPntidoeyiofiddiiiéntion for use in the
magiufactire of| denedicamnrer tff@nthf:i{feat menatof atteastione ofighe | Ligne
aforementioied digsorders is contemplatad, CorThe termsciireatnient” and:

"treating! are intended to referto alliprocesses wherein there may bejas

SIOWN T, Interrupting, afrestingsscontroling, Ok STOPRINg of The pragressign

20 £ tile |'b i e Haasllls H Ingad -l Bat-a vihz il cliaata
Ug_g LH Ulu.,l;;b uc\ni@ucu Igglcul SJ}IL a( %3 ITOT Ifg:be gglly T |%\.cu 307
total-elimination-of-all-disordersymptoms.Treatment',-as-used-herein,

includes administration of a compound of the present invention for
treatmdrit GFRHER AL B CONARIBHGH A nARTRAR LR i NGA,
aodvi ﬁplﬁ@l e () amhibitingfarthe repﬁqg]ﬁgs@i@hzﬁ)ﬁ.,the diﬁi.iﬁﬁgﬁicﬁa,%n, or the
%Eﬁﬁéhﬁ‘c%ﬁc?EK%';‘RP{H@%ﬂﬂﬂ;ﬁ%{ﬁl&%ﬁﬂ%ﬂ& %%%g%ﬁic'&?a? SAUAN as shown

regression of the 25disease or disorder or alleviating symptoms or
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administered over time or t Ose may be proportionally re or
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to a. human subject. An antibody of the invention may be administeréd to
dhirheaistbjeBraaois b iedhasiratibrrwit alprbgsdceligeagipin, or te
accephable darrienand/ondiurnt ihsingleanmultiple dasasr SYGhce as shown

har tical. 5compasitions, are designed to.be appropriate for the
D B T AR Ehip g
it et Srigier EBiERR SAEHEE dispetsingagums, sutfarsf about
surfagtantss presenmives; solmilizieg agentscisaloniely agents, cven more
s}tl%l%%%ggag&% lﬁ\wé@ei% 1%r@ usﬁggas appropriate. Said compositions
can be desi 1 accordance wi

gned in accordanc th So‘hventional techniques disclosed in,
e.g., R&TAaIBITPhe Teiehkelandithorraetiee vheian asyC D8 Ealfion R,
Gennave,, d riviark RUDESNING Gae, 5asten RALLEDmwhich RIoYidas 8or the
comgﬁndiunil,of formulation mnr%i]gqg%rgﬁ are generall kpown to

chile neavy chan an e entire 11'11‘[% }r 4 particulgr se uz:nclc Eas shown
practltloners. uitable carrier or pharmaceutical composlItions inciude

aniy irfdeeiaNwHiets wh Erearabirrstvrth 2y ionoe fohalfamtisedys ot thigin at
IDVENHOBsJ BlainsIRE DNe LIRS AEllvEY AN I BRI FaRGive Wi bout 2.2
T S R o o CELA Et GRn Ba BophA
administered to a subject at risk for or exhibiting pathologies as described
herein, e.g., osteoporosis, osteoarthritis or other bone degenerative
disorders, using standard administration techniques. A pharmaceutical
composition of the invention preferably contain an "effective 20amount” of
an antibody of the invention. An effective amount refers to an amount

necessary (at dosages and for periods of time and for the means of
adminictratinn) to achieve the decired thearaneritiec reciilt An effactivie
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30invention is an amount which in mammals, preferably humans, (i)
increases at least one of bone mass, bone mineral density, bone mineral
content or bone strength, or (ii) treats a condition, disorder or disease

W IessinIne presence of scierostin causes or contributes to #kOF/aroe8/056527

undesirable pathological effect, or (iii) a decrease in selerostin levels or
sclerostin bioactivity results in a beneficial therapeutic effect in a mammal,
preferably a human, including, but not limited to osteoporosis, osteopenia,
osteoarthritis, rheumatoid arthritis, perjodontal disease or multiple
myeloma. As is well known in the medical arts, dosages for any one

sehjgaisdenentds vgenmany da605s nincivding Aiktﬁrmﬂent S5 Yess,
rface ticular compound t inis sgx [
cimop fe o%gd%nclﬁgﬁag%{n g(:e"rkreerV ‘healtH” “'%&‘% rd ru%@% 26 T“w

a%rnlﬁi?hstered concurrently. Dose may further vary dependlng on the type

and sevefityrafithedisgaseAtypical daseicambe, far-example, dmmef 1e
reﬂgegof Oto refe ez:hx Ito 100.n however oses bel

or above th Brg Jg%érth ary r{"glgrarlg{%rlegar(-:'L Ervisioned ! e 5e e S LonSiEHR Igc i
aﬂfbreméﬁ%ﬁ’éaefh@%]rscm!@lm@/tber‘eﬁteﬂaalxﬂehagelrelgrmedﬁnfanvb@aw@ut

Osdg Relkgata @baub20 saa/kg &U%@EQQQ%W%QM@IB&?J@;E@J@Mfﬁ%h@@%t for

o about /k Pro ress mi n riodic
g]ggessmen VAN %rg g]d%se& Aajusted ach %gilné‘?iés eseﬁyé)ug‘ JAYferfererably
dm@ﬂrﬂs@ﬁﬁrﬁr%@w aré%ne@@mla«grefdwdem of iherapdutic disciiatidhaline

Thedexiacioninsalecing,al RRRIGRIAIR HORe.ANG schediingds:they, 30 v
resliél‘:[qorkl)}t{)arne;g]r F%b\éo‘{bs for Qgrde]ratron in this conte t lude the’
particular g tréattd s iRiearEORAEHA ytlai O AF-2-
patiend e lesugedor the divorderiztid sievof oreliVenyiot theastbt s thigne
RadiguialR.:9h ARiRedyi s mEthame! adminisiralian. 2Rhgseheduling
of administration, and other factors known to medical practitioners.
The route of administration of an antibody of the present invention may be
katisbe htargsdmprinhalation, or topical, Preferably, the antibodies of the

mventhrr&arae 'ﬂ@%B&E%%@HER@@@%VHE)@P&%Q%@%Q&%H%Hr?%@BL%n

for Earent ral administration. The term parenteral as used herein includes

AR G AR e s AU 08, S5 el PR A ERE o antibody
infréperitorizal @dimnistratidinhParenteral Geliverly: by dntravenousorrt.

intrapentoReal ch%ugf:l%@t NEOHIIEHAMSIRIGT E‘Fﬂa%HQQH%ﬂRQ&‘?o express
|n jecti J r;g referred uitable vehicles for such injections are well
knlo%t i the Nﬁ‘ﬁ%"ﬁﬁé‘?ﬁ%ﬁ%@ﬁﬁ AT LERPOSHRAT T Bieaf FHEY BEC
Siante%mmm (amdwthemdmdmomuefphanmrﬁanﬁmaeaarnnk(st@hra]gaeummus
Q%@@}% Qfﬁi‘iﬂ*egﬂd @ﬁrli'ﬂ‘ijd Bgic?cgl'l’sf? M&%ddg%ﬂ@(l: Lﬁyll; QQQXB{ eQ&B%r&ystem%

delivery device, e.g., a pen. Therefore, pharmaceutical compositions may

be sterild il réra%mér%rmwmﬁﬂm%sﬂ by rSHBpIE fHaaesion of
rmicrobiglogitallichcoeptable c MIO:ROR 8/ LUSEB2MIC THISRRO8/0 5625y
The follewing exampies.ars gffered I%L‘!fﬂ%&f@tﬂ\{f%&wBPﬁ%%%Q%tﬁ‘%‘%ﬁe

not intended to limit the scope of the present invention. -21- E

BRI T E LB A RIS Vcctorrﬁéf egga%‘é%@é%mel&é%%riawmant.fy
stiengsigvinlhuhiganasdturhesaymylesstof shtomeb albteatiomdimit OER. dongiml.
%QB@Q@M 6.3 e, capiureantinedyy Whils,anibady, 288 ﬂr?etﬂ&gﬁr?ﬁtl%&b he

antibody (see table | for antibody sequences). The inner welis of a 9

STEESare RAsReRr Aty ToB! dF St nemprts At »derérbstin ﬁm?%%rbﬂarked in
amtr veclyr86, atiaricoivebntiatioavefBonug/nits incBt o vk:sadiube eankenate at

r seal overnight at

e e e B PR S S B

Trrs HCI, 103M NacCl, 0.1% Tween 20). Then 200 ut of casein blocklng
buffer in PBS (Pierce, #37528) is added per well and the plate is
incubated for one hour at room temperature. The plate is then washed
twice in wash buffer to remove the blocking solution. To generate a
standard curve, human sclerostin at a concentration of 0.35 mg/mL is
prepared in casein blocking buffer and serially diluted two fold (from 1.25
ng/mlito O
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15 ng/m1) in 5% pooled human serum in casein blocking buffer in PBS.
The human serum is run over a column of magnetic beads coated with
anti-sclerostin monoclonal antibody 86 to remove any sclerostin that may

Whhadrédhgérsendogenously present in the serum. One hundredrricihitess wh27

samples (5% serum in casein blocking buffer) or standards are added to
wells in duplicate and the plate is further incubated at room 20temperature
for two hours. The wells are then washed 5 times with wash buffer.

One hundred microliters of detection aﬁtlbody (full-length anti-sclerostin
monoclonal antibody 88) which has been biotinylated with Pierce EZ link
Nkbﬁcu@m@ﬁmrkﬁds@dgleﬁiapeﬂwellcIﬂ&ep«laie figcingutoatesd asyeemy the

t ture faor, our a en was e urt h wash buffer.
S%t% E;.;?/I in-h %r%g}gg lﬁmd r%’m dase is |utecf pLYN mﬁb(‘fﬁﬁn casein blocking
buffer il PBIS e far %‘@ﬁé?éwaﬁﬁﬂ BN eghiatvepctoe tikrd aefdild that

pﬂtmﬁ%siﬁ&ﬂ&ﬁiﬁdf&ﬁé@%s&éﬂj@@ﬁ&&%&f@ﬂﬁﬂ\@ AL ﬁ@ﬁ&%@]Wﬁ%@d@qt
tlm ﬂégvﬁaﬁ e1ns {1?[131 El ?%Jg&}ﬂ@ ma1P880062: 52 deld a%]' i
u(f_lwe reaction is allowed 1o continlie at roomtemperature tor 28 e
miiritesichibatdactionm | oehedrte @ﬁm&bfd%&ycéduﬁn@mg e Ameticoramppus of
HElanTibeuplatgisseadmat @490 e cnd2x Eﬁ%ﬂlﬁu?&%trﬁéjzaﬁi}@rﬁm&%%r

%chc alkallne hos h(?taﬁ 5}3 Bone. specific alkaline .
ATELS 9D £1em|ca tOF SFOSeBAIASF RtV A TREBSHEI
Sﬁééﬁﬁé‘ﬁmaﬁlN‘é“ph@Eﬁh&f&gé“’&%@ﬂyﬁd&bﬁ@@d‘ﬁ@élﬁﬂ@ﬁd&ﬁ@h@mﬁﬁ@
akility-efselgm@stia to decrease BMP-4 and Wnt3a-stimulated alkaline
phosph tas in th IT(]IU| tl%l muringe cell line, C2 while
an antll:’%ldlf/ l|(¥r;%§é§uf%l§f)zgl§saclefrosﬁu“ Ativity Re S Pasdip; |?‘1i1% fength
dissevddperatenbinereabey dmhmaﬁmﬁﬂw%phamam Beiivity incthis 836ay.

Witda: rnd BME- ﬂe@«{r@ QSLBQIRNIG AWM. f’@E&Q@\uencg%@h@lﬁ@l|§s(@@- iGe
C L 1772)} are plat t 3000- 5{000 cells per well in a 96- well tissue
Rt E BAEE TRMERS “dﬂﬁﬁ”“ 6p18$’h°é]rﬁ‘é‘%f\ﬁ’tﬁl%*%“fét‘élt&eaﬁ 'sdflify, then
1iiscubated anBRCnin s CORvvenighttahsal antidodyatelivd fited is
délﬁﬁ%@dﬁ‘t@@)ﬁ“wmgeﬁ Q@@ﬁh@@ﬁ%{?&%%;ﬁ%@QHMQ@I CONGERtrRUONS:
s then re ove%fro the ceIIs on the tissue culture Iate ‘and

bdéjlip'erQN‘éﬂ“l{{)gpr%’ X8 vow B %&a‘lﬁégﬁﬂ%ﬂ%ﬁf&f?ﬁméﬁy
oﬁb;mmn@w@@ tsmdnkdyydstad ded dhawkighadheAantitody Isatyaiabonstant
%ngﬁm@%gqsglpggwkggi%goq@@;@ 1§W3§- is at a final | 5concentration

nd the sclerostin protein is at a fina] concentration of 1.0

of 25 n

e S S AT R B R B oo ol platatieht
thisnnigeubatedelta8 7€ iRbYe @O fogdiR Hourser e nédigirhe$ faMeovedding
fronthe, celis aMiRG HiRsue: CUltiie plate ntbe.relS: 8 Vashe HeRGE WitRes of

PBS, then the plate of cells is frozen and thawed three times alternating

e A BB S AL P30 e AR B S AR EXE b eR AR Hr SParad e
gnmwnmﬁmmaﬁté\ gelsandicrteet togetiscAPEERLE Pe4Tamahed] PCR
%@%nrew@ﬁuy@m&%JM& @yﬁuﬁ@m Bl &%ﬁm g&%%fésma;ﬁ%ﬂ%on

MEM with 10% FBS and 2 T- glutamine e collected media is’

f| ltered tFTSHGH %@’WBPBH’%I%IH%HB‘%%% Haresrat Alose i term
O AC_shidrt $evr), RSAlkdlngPposhataiseCattiity) iIsTifeasgy €tk byl asidiNgT -
121! per wakretatkaline phasphaiase URsHAte (asitRRNRE: RISIEE otner

#37621). The plate of cells is then incubated for 60 minutes at room

AT ECHY W HH 81O B RO ISTE LS re EDES SRSRIPRIBE RSk e
phosphataséngctivity dAptioedyeneuitalization hODGalnassepdtad intibodies

Table 2 helaw amxﬁrmgmr&ms%o§%%%r%t§o%49?g'm§ﬁ S eI,

calculations are performed 30using SigmaPlot Regression leard with a

Sipro b rarmebedni R he ey 208 D7 PETRiSR 0080865
-23- Table 2 Antibody
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tC50 (HA Using Human scierostin C50 (nN Using Cyno selerosiiui 9 25.1
34.4 88 20.2 23.7 86 25.5 31.6 Example 3Affinity binding 5 Equilibrium
binding studies between an anti-sclerostin antibody and either human,

WEVHBMUOIBGdus ("cyno™) monkey or rat sclerostin are performéd Bige68/056527

KinExA 3000 instrument (Sapidyne Instruments Inc.) under KD-controlled
conditions. With this technique, a fixed concentration of antibody below its
KD is mixed with various 10concentration of sclerostin protein and allowed
to come to equilibrium. The fraction of fgee unbound, antibody remaining
in solution is probed by briefly exposing this equibrated mixture to
solerostivicoatediheadsvWollowedchbyt dategtionawith adlinamscently:labelecd
Sﬁg%ﬂﬂgﬁ%gfgg %q%fbl %%Ig?l 1)(16; 19%11%181‘12]1{ N I{:S%ISE S‘&z‘x 1{:3 %%01% thocp €

tested Is mixed with varying concentrations of human, cyno, or rat
sclerosfii a4t 21509r 158ind ioithd thred-feld st RoHS. ifr other
biiﬁdiﬂﬁb@ld)ﬁ&li1(%&1110@&!3&&6@&1‘@159@!}565B@lﬁ’&lHﬂﬁﬂecﬁ)k&%ﬂn%ﬁlzgffandmd
SOdIU azide and 1. # bovine serum albumla) ontalnlnX%
c 1\»» of tlie art; 1 ng ammonidm sulfaie precipitation, 101 hagoe.
tiboa e teste 6sé solutions are allo to réach equilibrium

o\%@iﬁfa&m@éﬁizéwbrph@caﬁﬁwh%ﬂnpﬁ@émﬁ@@mmdyg@ pk%@ahggiﬁg and
husan sslerastincraied aﬂﬂaﬁ@n%mﬂd@f@%m@mi RBINBAISINCa)-96%
orl%}gﬁcncatg?in%r]?e{ &rﬂ 1p g r&l d@é 0095%/a ctin 10 (%rirgg{ azcsla Cg?e %1 CI(‘?ér at

0 mc tman sclerostin'in a 50 m'so
PR EiGEt e kHight yotatdon: Bebds aréqmeaeaﬂ@mmdit:@@étﬂéeamle
thensuprinaiantds seplacast with. legking SRIMEPALLM Tris, pH 8.0, plus
10 mg/mL bovine serum albumin) and rotated for one hour. This bead
stock is dlluted 20 fold into binding buffer and used within three days. A
R etiment 25equilibrated at room temperature (ca 25C) is

Used fOPl@fE‘ﬁ[ﬂQ studiesaJ ypicalyexdami-efithe AWLBIMES: puposes, has
ll‘]thOd /scle{:oistl solutlokn are drawn over cked human
i it

I e Ve R AL B L m@w FAbE S HEEg Y
v@ﬂh\rftmfmgtb@fﬁém(m phosphdtevbulifdred shiine solytionic pila? 4 deithease the

0:02%6sedilumRzideIminedrrction: of fres antisplerastinantibody hound
tot ese beads is q ant(gled by measunk%BOfluorescen eresultln from

adﬁlﬁ‘n,e%e B GG SEE R Ry St TG (S A e S G O R A FUFARR for
FapTxeititiodyyiThvandeipticaitd Senipiéibdol ebchuconditivmanecanthyzied

a@qm\ﬁ\@ﬁ%%&{tlyl&?%gfﬁlm%@%@é@éﬁﬁa 2didhis dgtermined B¥rising
f|tt|n dat m ]fblndln mode u5| %BmExA Pro software. The

Vérage of 0 UéS o5& é‘?éa RIS Th TABIE S s Preferably

injected humamzcd antibodies may have a half-life more like that of naturally occurring

affhmty

human antibodies than do e.g., murine antibodies, thereby ailowéng smaller and less
frequent doses to be administered to a subject.

The term “humanized antibody™ as used herein refers to an antibody wherein at
least one portion is of human origin. For example, the humanized antibody can comprise
portions derived from an antibody of nonhuman origin, such as 2 mouse, and portions
derived from an antibody of human origin, joined together, e.g., chemically by
conventional techniques (e.g., synthetic) or prepared as a contiguous polypeptide using
genetic engineering techniques.

Preferably, a “humanized antibody” has CDRs that originate from or are derived
from a parent antibody, i.e., a non-human antibody (preferably 4 mouse monoclonal

antibody), while framework and constant region, to the extent it is present, (ora
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Table 3 - Affinity Antibody Human Sclerostin Kr) (pM) Rat Sclerostirt Ku (
pM) Cyno Sclerostin Kft (PM) 89 0.30.41.4882.72.275860.60.11.0
Example 4 in vivo calcein assay: The rat calcein assay allows direct

wevaliirtiéinief bone formation over a short (10 day) period of thoe asmhtdiescs27

effect of an antibody of the invention on bone formation. Calcein is a
fluorochrome label which is incorporated into the bone matrix during new
10bone formation. Quantitative measurement of calcein reflects the
degree of bone formation induced by Qharmacologlc agents. Six month
old female Sprague-Dawley rats are used (1=6/dose group). Rats are

desedievery &wﬁ.mmsﬂmuﬁ@nﬁw& injectiontdaym Bz%nda;@a Wi, Jeog,
gé}( 9995/ ”b%f a%p tlbo%gdl nu é{g Q:!m!le OIE \{\{Ith %L( (.%lt:;;g,tl_!) cmym the

Wlth 6 mg an g negatlve conﬁ ol Calce celn |s injecte q .

|§§%&@?&W@éﬂﬁwﬁwwgﬁ%f@ﬁs{ ke ShcHlidath oAy mMnm@@ﬂécs

collested) and ceidaisvaluatedrabeciar honefermation (distall antbodics are

n%le(gg't? e%silﬁc’ ) P&&dorgté%ﬁl k%m eral g{y %tlleaat %P,Oa{hl ee, four, five or six CDRs of a
humanized antibody are optimized from the CDRs of a non-human parent antibody from
which the humanized antibody was derived, to generate a desired property, e.g., improved
specificity, affinity or neutralization, which may be identified by a screening assay, e.g.,
an ELISA assay. Preferably an optimized CDR in an antibody of the invention
comprises at least one amino acid substitution when compared to that present in the
parent antibody. Certain amino acid substitutions in the CDRs of humanized antibodies
88 and 89 of the invention as compared to those of parent antibodies 788 and 789 (see
examples 5 and 6 herein) decrease the likelthood of instability of the antibody (e.g.,
removal of CDR Asn residues) or decrease the likelihood of immunogenicity of the
antibody when administered to a human subject (e.g., as predicted by
IMMUNOFILTER™ Technology).

Humanized antibodies preferably contain minimal sequence derived from a non-
human antibody. Humanized antibodies may comprise residues which are found neither
in the recipient antibody nor in the CDR or framework sequences imported from the
parent antibody. Humanized antibodies may be subjected to in vitro mutagenesis using
methods of routine use in the art and, thus, the framework region amino acid sequences of
the HCVR and LCVR regions of the humanized recombinant antibodies are sequences
that, while derived from those related to human germline HCVR and LCVR sequences,
may not naturally exist within the human antibody germline repertoire in vivo. It is
contemplated that such amino acid sequences of the HCVR and LCVR framework
regions of the humanized recombinant antibodies are at least 90%, 92%, 94%, 93%, 96%,
98% or more preferably at least 99% or most preferably 100% identical to a human
germline sequence.

In preferred embodiments, a humanized antibody of the present mmvention
comprises human germline light chain framework sequences (see, e.g., PCT WO
2005/005604) and human germline heavy chain framework sequences (see, e.g., PCT

WO 2005/005604). Preferred human germiine light chain framework regions are from a



diaphysis) and subjected to demineralization and fluorochrome
guantitation of total calcein. The values shown in Table 4 below are
averages with the human IgG control set to 1.0. The data demonstrate
Wthattgdaiiristration of antibodies of the invention leads to 200@iR/US2668/656527
trabecular and cortical bone formation. WO
2008/115732PCT/US208/056527 Table 4 Antibody Dose mg/k g Relative
Trabecular Calcein Relativeordeal Calcein Hu igG 6 1.00 1.00 PTH 01
1.451.898961.971.88 86 1.90 2.1{3556 6 1.77

human kappa light chain gene selected from the group consisting of: A11, A17, A1S,
ALG AZ0, A27, A30, L1, L11, 112, L2, L5, L6, L8, G172, G2, and Of. Preferred human
germline heavy chain framework regions are from a human heavy chain selected from the
group consisting of: VH2-5, VH2-26, VH2-70, VH3-20, VH3.72, VH1-24, VHI-46,
VH3-9, VI3-66, VH3-74, VH4-31, VHI1-18, VH1-69, VIH3-7, VH3-11, VH3-15, VH3-
21, VH3-23, VH3-30, VH3-48, VH4-39, VH4-59, VH5-5]1 (see, International Publication
No. WO20006/046935).

There are multiple methods available in the art to generate humanized antibodies.
For example, humanized antibodies may be produced by obtaining nucleic acid sequences
encoding the HCVR and LCVR of a parent antibody (¢.g., a murine antibody or antibody
made by a hybridoma) which specifically binds sclerostin, preferably human sclerostin,
identifying the CDRs in said HCVR and LCVR (nonhuman), and grafiing such CDR-
encoding nucleic acid sequences onto selected human framework-encoding nucleic acid
sequences. Optionally, a CDR region may be optimized by mutagenizing randomnly or
at particular locations in order to substitute one or more amino acids in the CDR with a
different amino acid prior to grafting the CDR region into the framework region,
Alternatively, a CDR region may be optimized subsequent to insertion into the huwman
framework region using methods available to one of skill in the art.

After the CDR-encoding sequences are grafied onto the selected human
framework encoding sequences, the resultant DNA sequences encoding the humanized
variable heavy and variable light sequences are then expressed to produce a humanized
antibody that binds sclerostin. The humanized HCVR and LCVR may be expressed as
part of a whole anti-sclerostin antibody molecule, Ze., as a fusion protein with human
constant domain sequences. However, the HCVR and LCVR sequences can also be
expressed in the absence of constant sequences to produce a humanized anti-sclerostin
Fv,

References finther describing methods involved in humanizing a mouse antibody
that may be used include e.g., Queen e ¢/, Proc. Natl. Acad. Sci. US4 88:2869, 1991 and
the method of Winter and co-workers [Jones et al., Nature, 321:522 (1986); Riechmann et
al., Nature, 332:323-327 (1988); Verhoeyen et al., Science, 239:1534 (1988)1.

Diacnostic Uses
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2.78 S5Example 50steoarthritis SOST expression is mainly confined to
bone tissue. However, applicants determine herein that another tissue
with significant SOST expression is cartilage as measured by real-time

WPCRS/CEage expression of SOST is also observed using af IO e OF6527

RNA isolated from cartilage of normal or osteoarthritic patients.
Furthermore, in the array, expression of SOST increases relative to
osteowthritis severity such that expression in cartilage from mild
osteoarthritis is greater than control, sTyere is greater than mild, and
severe surgical (removed for knee replacement surgery) is greater than all
others demoenstratingr eheairelatianaf osteeanthiitisandSRST-exprassion.
%Qs%‘é‘%%‘a%ﬁﬁé’%ﬁql I6.{0, sclarostin may be used to freat osteo; &”2&%@ of
AR anti-sclerostin chimeric antibo d With a muriné variable region o rat
THE FBHTEHORAIbBIY 78T Wit SEQ WN@ zreéewme@vy%w@w@wm
N£i43 for dightchainsstested dJadithe. a@JlBWaEQ)b&QﬁKnLOiﬁE @@éranmmktﬁ MIA
TiaRs! 8l OISO L 0s M TRR e RY N AL AR YRS AOR ARG,
sequence for g neration 6f the humanized ’é
SEQ 1T RO@ aho e\ RIWIte S BB NG T éPQWBUM, rﬂﬁmapirzééim cm)
aaﬁismszﬁiyeéssfammﬂmﬂ @1@9&@&% 88 bind the. sanerspitapend BiS be
eoatitis model utlizes mongiodoacetate (Mi) injections directy into
knee jointto Induce an Alike process that involves ¥ mflammatory
and cytél{‘iﬁée?ﬁéﬁ Falﬁé@lﬁmwbmdt@@@rhlégeﬂde%tmgtt@mgmeéwlwez bivlogical

cantpalatenali knee.ofra rakis injectad wibsalineRenly dansh B Svide a

meastured as tpue di gre noci%lgc\ével ptvbgallgn of the 2 hlnd Ie S }MIA
experimen Hi%eE Sty AT LB Ris Yatd Frs Wi o d&)?f??a o
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ARtibSAy SPRES T hRGtEAG Sefifistered. Additional pain

measurements are then taken 10 and 14 days after MIA (3 and 7 days
afigr-ihewsroond injection of the antibody). 10 Pain is measured by
difference In weight pearing of the injected legs through use of an
.ncapa%%&h%é‘? SRR ‘é?&cﬁ aeé"aa%%a%gaa& BBt thgir hind
Bawsion thepressinecsdrsarss.\Whehihey rats) arel nelinlly stithoarih setonds
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MIA administration (Table 5 below). Values are weight bearllaj) differences
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after MIA is injected. Rats receive MIA or control saline injections as
Bé%}féoaﬁwwgeaa%/gei%ﬂférﬂiwt_fﬁzgea?ﬁﬁger%gf.ﬁcgﬁ‘ﬁ%aw/@dwo|
IgG, or PBS (n = 6 per group) are injected i.p. On days 8 and 15 after MIA
(2 and 9 days after antibody) pain measurements are taken as before. On
day 16 after MIA, a second dose of the anti-sclerostin antibody and
controls is administered, and 250n day 21 (.5 days after second antibody
dose) pain measurements are again collected. At the early timepoint after
administration of the anti-sclerostin antibody (day 8 post-MIA) there is no

effect of the antibody on pain, but 7 days later, there is a trend towards
Aecreaaced Nnain ac meaciired by weinht bearina differancec hetween MIA
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disease process is interrupted by administering neutralizing anti-sclerostila
antibody. 5 Example 6 OVX Rat Studies The ovariectomized (OVX) rat is
a well recognized model for post-menopausal osteoporosis. In this study

wihetesfectsof anti-sclerostin antibodies of the invention comprSifigsa008/656527

murine variable region and a rat Fe are examined in the OVX rat. 10Six
month old female Sprague-Dawley rats are ovariectomized and allowed to
lose bone for I month prior to dosing. One group of rats (n=8) are not
ovariectomized but are sham-operated.for bone comparison to
ovariectomized rats. All OVX rats are randomized into treatment groups
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AR Ry OSSRATS®)C HE R FARIAT 88 ("BMC") and bone strength
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Mid Femur BMD (mg-/cm3) 898 Mid Femur BMC (mg) 61.2 Vertebra |
:BMD (mg/cm3) *587 Vertebra 1 BMC (mg) 165 Sham *602 74.1  1gG
528 68.6 852 60.5 526 149 PTH *744

WO 2008/115732 PCT/US2GO8/056527

-1 8-

An antibody of the invention can be incorporated into a pharmaceutical
composition suitable for administration to a human subject. An antibody of the invention
may be administered to a human subject alone or in combination with a pharmaccutically
acceptable carrier and/or diluent in single or multiple doses. Such pharmacentical
compositions are designed to be appropriate for the selected mode of administration, and
pharmaceutically acceptable difuents, carrier, and/or excipients such as dispersing agents,
buffers, surfactants, preservatives, solubilizing agents, isotonicity agents, stabilizing
agents and the like are used as appropriate. Said compositions can be designed in
accordance with conventional techniques disclosed in, e.g., Remington, The Science and
Practice of Pharmacy, 19" Edition, Gennaro, Ed., Mack Publishing Co., Faston, PA 1995
which provides a compendium of formulation techniques as are generally known to
practitioners. Suitable carriers for pharmaceutical compositions include any material
which, when combined with a monoclonal antibody of the invention, retains the
molecule’s activity and is non-reactive with the subject’s immune system.

A pharmaceutical composition comprising an anti-sclerostin monoclonal antibody
of the present invention can be administered to a subject at risk for or exhibiting
pathologies as described herein, ¢.g., osteoporosis, osteoarthritis or other bone
degenerative disorders, using standard administration techniques.

A pharmaceutical composition of the invention preferably contain an “effective
amount” of an antibody of the invention. An effective amount refers to an amount
necessary {at dosages and for periods of time and for the means of administration} to
achieve the desired therapeutic result. An effective amount of the antibody may vary
according to factors such as the disease state, age, sex, and weight of the individual, and
the ability of the antibody or antibody portion to elicit a desired response in the
individual. An effective amount or is also one in which any toxic or detrimental effect of
the antibody, are outweighed by the therapeutically beneficial effects.

An effective amount is at least the minimal dose, but less than a toxic dose, of an
active agent which Is necessary to impart therapeutic benefit to a subject. Stated another
way, an effective amount or therapeutically effective amount of an antibody of the
invention 1§ an amount which in mammals, preferably humans, (1) increases at least one
of bone mass, bone mineral density, bone mineral content or bone strength, or (ii) treats a

condition, disorder or disease wherein the presence of sclerostin causes or contributes to
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an undesirable pathological effect, or (iil) a decrease in sclerostin levels or sclerostin
bioactivity results in a beneficial therapeutic effect in a mammal, preferably a human,
inciuding, but not limited to osteoporosis, osteopenia, osteoarthritis, rheumatoid arthritis,
periodontal discase or multiple myeloma.

As 1s well known in the medical arts, dosages for any one subject depends upon
many factors, including the patient’s size, body surface arca, age, the particular
compound to be administered, sex, time and route of administration, general health, and
other drugs being administered concurrently. Dose may further vary depending on the
type and severity of the disease. A typical dose can be, for example, in the range 0f 0.001
to 1000 pg; preferably 1 to 100 pg; however, doses below or above this exemplary range
are envisioned, especially considering the aforementioned factors, A daily parenteral
dosage regimen can be about 0.1 ug/kg to about 20 mg/kg of total body weight,
preferably from about 0.3 pg/kg to about 10 mg/kg. Progress may be monitored by
periodic assessiment, and the dose adjusted accordingly.

These suggested amounts of antibody are subject to a great deal of therapeutic
discretion. The key factor in selecting an appropriate dose and scheduling is the result
obtained. Factors for consideration in this context include the particular disorder being
treated, the clinical condition of the individual patient, the cause of the disorder, the site
of delivery of the antibody, the particular type of antibody, the method of administration,
the scheduling of administration, and other factors known to medical practitioners.

The route of administration of an antibody of the present invention may be oral,
parenteral, by inhalation, or topical. Preferably, the antibodies of the invention can be
incorporated into a pharmaceutical composition suitable for parenteral administration.
The term parenteral as used herein includes intravenous, intramuscular, subcutaneous,
rectal, vaginal, or intraperitoncal administration. Parenteral delivery by intravenous or
intraperitoneal or subcutaneous injection is preferred. Subcutancous injection is most
preferred. Suitable vehicles for such injections are well known in the art.

The pharmaceutical composition typically must be sterile and stable under the
conditions of manufacture and storage in the container provided, including e.g., a sealed
vial, syringe or other delivery device, e.g., a pen. Therefore, pharmaceutical
compositions may be sterile filtered after making the formulation, or otherwise made

microbiologically acceptable.



Sham 96.5 134 236 IgG 100.4 126 188 PT!! 117.6 128 *328 2492788
*131.6 *147 *431 2492789 *147.5 *153 *432 * Statistically significant
increase from IgG control. p<0.05, Dunnett's Method. - 29 - WE CLAIM: L

WARWAIBDEY that specifically binds human sclerostin, which cBa¥stiSEBG#Re527
CDRs with amino acid sequences selected from the group consisting of:
i)HCDR1 with SEQ ID NO: 20, HCDR2 with SEQ ID NO: 21, HCDR3 with
SEQ ID NO: 22, LCDRI with SEQ ID NO: 23, LCDR2 with SEQ ID NO: 24
and LCDR3 with SEQ ID NO: 25 and_ly—lg_:DRl with SEQ ID NO: 26,
HCDR2 with SEQ ID NO: 27, HCDR3 with SEQ ID NO: 28, LCDRI with
SEQ IDTING R9ya BRANER S BR8N RON130anek GRS with, SREQAD ot
NQ: &oﬂ%%%f?é‘bc%%éf of gaim. 1, which comprises a heavy chain .
variable region and a |g?1t chain variable region wherein, i)the heavy chain
variable region has the amino acid sequence of SEQ ID NO: 14 and the
light chain variable region has the amino acid sequence of SEQ ID NO: 17
or
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the heavy chain variable region has the amino acid sequence of SEQ ID
NO: 15 and the light chain variable region has the amino acid sequence of
SEQ ID NO: 18. - 30 - 3. The antibody of claim 1 or 2, which comprises a

Whedy/ thiadd polypeptide and a light chain polypeptide where®, Tythe dusamwys27

chain polypeptide has the amino acid sequence of SEQ ID NO: 2 and the
light chain polypeptide has the amino acid sequence of SEQ ID NO: 5 or
the heavy chain polypeptide has the amino acid sequence of SEQ ID NO:
3 and the light chain polypeptide has%eﬂ amino acid sequence of SEQ ID
NO: 6. 4. An antibody that specifically binds human sclerostin and
comprises a heavy chain polypeptige. with tize amino acid sequence of

Sﬁ% DEFNDP 3}:?6@95% é%ht chain polypeptide with the amino acid sequence

p?‘?]armaceutlcal composition, comprising the
antibody 6§ angyonasef Kaisstray e Hipranvidednticalih acteptabides (o 2
C@Kﬂ@ﬁ@fo@ﬂb@ﬁ]&n@ ofhe @MOM@@@)R@ﬂalﬁfc@lﬁwdkﬂJw Y881ntibody

t@gragﬁ/ t]j |bo on af clalms 1- 4 for use in a
CC’HOR ‘ant HBC IC i1or anta 8] 611()6‘%
met Increasing a 'least one of bone m ss Honre mineral density,

bone mTﬁ@r@P@bﬁt»‘éht?JBT Yoriellstrength dnagehuniantubjetinld-lonige: anti-
antibod of any one Sfslaims k4 fonuse-n dreating @A&ﬁqa%es% diserder

seI cte t rou ng fo teo oro

oste Og‘r‘?ﬁrl?ﬁ% t}"?n%l acgég U?P Tcgst é%erf%ﬁlsc%‘ﬂﬁ?rlh%ﬁ?% %?HCEHHP‘ &
hEX hﬁﬁaﬁdﬁubjé@ti @d*'hlqé %Wﬁljmﬁb ofiinBéne ok didimisr] 4. folugesih Cl,

treating osteaporRs 52(1)0 Tseoban. antihedyafam: @G@&ﬁ&m@%ﬁéor

t ara of a ent far |ncreas at least one of bone mass,
b%%g mﬁ) H’ezrlaﬁpc? ensity” E%l}le Thinaral’ BHH dnf% b%’ﬁéa LS GHR T A RENHAT
slitfjedatcliy ﬂlﬂse\f@ﬁ}aﬁ antibiodyaef am@cofcvl@zmnseﬁm bhwcihiegpréparation of

a medigaypentfer 4@%@%&% Jizenseardiserdarselemtiad romh the) S-eMR /me
COHSASIIH% of oste rosis O%eop nia, osteoarthrltls Taln associated with

RIBRIRI S SR PR R AARFH T S LRARNSUBIECE TS, edorie O
am’pm@dy o%ambl@ﬁé‘»mfm aims is4 ferithdopkepdrefionof ASmdditamantdom is

treating A8ERATOSIR L 82 01dREA WR.LRT 2R RERUENGE SHING, s6
EI|L|IH¥ and Corg pany Korytko Andrew 1, Marquis,DavidMatthew

o1 VRN gw élﬁg gﬁl% éa%ta?gﬁlrﬁj]lg{)ﬂcnously present in the serum.

mi
> One hundred microliters of samples (5% serum in casein blocking buffer) or
standards are added to wells in duplicate and the plate is further incubated at room
temperature for two hours. The wells are then washed 5 times with wash buffer.

One hundred microliters of detection antibody (full-length anti-sclerostin
monocional antibody 88) which has been biotinylated with Pierce EZ link NHS-LC biotin
kit is added per well. The plate is incubated at room temperature for one hour and then
washed four times with wash buffer. Streptavidin-horseradish peroxidase is diluted
1:2000 in casein blocking buffer in PBS 1o a final concentration of 0.5 pg/ml, then 100
uL is added per well, incubated at room temperature for one hour and then washed 7
times with wash buffer. OPD substrate (Sigma P&R06) is added at 100 pL/well and
reaction is allowed to continue at room temperature for 20 minutes. The reaction is then

terminated by adding 100 ul/well of I N HCL. The plate is read at OD 490 nm.
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<120> Anti-Sclerostin Antibodies <130> X17563 <150> US 60/895813
<151> 2007-03-20 <160> 43 <170> Patentin version 3.4

WO 2008/115732 PCT/US2668/056527

220

Example 2  Neutralization ~ bone specific alkaline phosphatase assay

Bone specific alkaline phosphatase is a biochemical indicator of osteoblast
activity. The bone specific alkaline phosphatase assay described herein is based on the
ability of sclerostin to decrease BMP-4 and Wnt3a~stimulated alkaline phosphatase Ievels
in the multipotential murine cell line, C2C12, while an antibody which neutralizes
sclerostin activity would result in a dose-dependent increase of alkaline phosphatase
activity inn this assay, Wnt3a and BMP-4 are osteogenic growth factors,

C2C12 cells (ATCC, CRL 1772) are plated at 3000-5000 cells per well in a 96-
well tissue culture plate in MEM medium supplemented with 5% fetal calf serum, then
incubated at 37°C in 5% CO7 overnight. The antibody to be tested is diluted in 0.5X
Whnt3a-conditioned medium to varicus final concentrations. The medium is then removed
from the cells on the tissue culture plate and 150 ul per well of a pre-mixed antibody-
BMP4-sclerostin solution (human or cynomologous monkey) is added in which the
antibody is at a final concentration 30 pg/ml to 0.5 pg/ml, BMP-4 is at a final
concentration of 25 ng/ml and the sclerostin protein is at a final concentration of 1.0
wg/ml and the conditioned medium is at 0.5X concentration. The plate is then incubated
at 37°C in 5% CO; for 72 hours. The medium is removed from the celiz on the tissue
culture plate, the cells are washed once with PBS, then the plate of cells is frozen and
thawed three times alternating between -80°C and 37°C.

The Wnt3a conditioned media is prepared by growing L-Wnt-3A cells and contre]
L-celis (ATCC CRL-2647 and CRL-2648, respectively) for four days, from a 1:20 split of
confluent cells, in DMEM with 10% FBS and 2 mM L-glutamine. The collected media is
filtered through 0.2 micron nylon membranes and stored at -20°C long term or 4°C short
term.

Alkaline phosphatase activity is measurcd by adding 150 ul per well of alkaline
phosphatase substrate (1-step PNPP, Pierce #37621). The plate of cells is then incubated
for 60 minutes at room temperature at which time OD at 405nm is read to determine the
alkaline phosphatase activity. Antibody neutralization TCsq values reported in Table 2
below are averages from 2 separate experiments. The ICsq calculations are performed

using SigmaPlot Regression Wizard with a Sigmoid 4-parameter fit equation.
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Table 2
: s (nM) ICs0 (M)
Antibady Using Homan sclerostin Using Cyno sclerostin
&9 25.1 34.4
88 20.2 23.7
86 25.5 31.6

Example 3  Affinity binding

Equilibriam binding studies between an anti-sclerostin antibody and either human,
cynomologous (“cyno”) monkey or rat sclerostin are performed on a KinExA 3000
instrument (Sapidyne Instruments Inc,) under Kp-controlled conditions. With this
technique, a fixed concentration of antibody below its X is mixed with various
concentration of sclerostin protein and allowed to come to equilibrium. The fraction of
free, unbound, antibody remaining in solution is probed by briefly exposing this
equibrated mixture to sclerostin-coated beads followed by detection with a flucrescently
labeled secondary antibody. Typically 2 pM of an anti-sclerostin antibody to be tested is
mixed with varying concentrations of human, cyno, or rat sclerostin starting at 2-50 nM
and doing three-fold serial dilutions in binding buffer (1X phosphate buffered saline
solution, pH 7.4, 0.02% sodium azide and 1 mg/mL bovine scrum albumin) containing 2
pM of the antibody to be tested. These solutions are allowed o reach equilibrium over
two days at 25°C. The amount of unbound antibody is probed using human sclerostin-
coated azlactone beads (Sapidyne Instruments Inc.). These beads are prepared by
reacting 50 mg of dry aziactone beads with 50 meg/ml human sclerostin in a 50 mM
sodium carbonate buffer at pH 9.0-9.6 with overnight rotation. Beads are then allowed to
seitle and the supernatant is replaced with blocking solution (1 M Tris, pH 8.0, plus 10
mg/mL bovine serum albumin) and rotated for one hour. This bead stock is diluted 20-
fold into binding buffer and used within three days. A KinExA 3000 instrument
equilibrated at room temperature (ca 25°C) is used for binding studies. Typically 6.25
mk of the equilibrated antibody/sclerostin solution are drawn over a packed human
scierostin-azlactone bead column at ¢.25 mL/minute flow rate then rinsed with running
buffer {1 X phosphate buffered saline solution, pH 7.4 with 0.02% sodium azide). The
fraction of free anti-sclerostin antibody bound to these beads is quantified by measuring
fluorescence resulting from an injected labeled secondary antibody (Cy5-labeled goat

anti-human Fab’2 antibody). Two replicate samples for each condition are analyzed and



Ala Phe Arg Val Val Glu Gly GIn Gly Trp Gin Ala Phe Lys Asn Asp 202530
Ala Thr Glu lle lle Pro Glu Leu Gly Glu Tyr Pro Glu Pro Pro Pro 354045
Glu Leu Glu Asn Asn Lys Thr Met Asn Arg Ala Glu Asn Gly Gly Arg

W8@8660P#6 Pro His His Pro Phe Glu Thr Lys Asp Val Ser GIBCRF Sa¢8@§e527

65707580 Arg Glu Leu His Phe Thr Arg Tyr Val Thr Asp Gly Pro Cys Arg
Ser 859095 Ala Lys Pro Val Thr Glu Leu Val Cys Ser Gly Gin Cys Gly Pro
Ala 100105110 Arg Leu Leu Pro Asn Ala lle Gly Arg Gly Lys Trp Trp Arg
Pro Ser 115120125 Gly Pro Asp Phe Arg Cys lle Pro Asp Arg Tyr Arg Ala
GIn Arg val 130135140 Gin Leu Leu Cys Pro Gly Gly Glu Ala Pro Arg Ala
Atg kysivalvigbl45060855 160 L etivahMlacdern Cyg KystEy Pty AkgreelThe
TRLALG Bhe Kis AnGIn £65170175 Rage 1, XL7563_WO_ST25 Ser Glu
Leu Lys Asp Phe Gly Thr Glu Ala Ala Arg Pro Gin Lys Gly 180185190 Arg
Lys Pro Arg Pro Arg Ala Arg Ser Ala Lys Ala Asn Gin Ala Glu 195200205
Leu Glu Asn Ala Tyr 210 <210 2021 1 2if4#k<212> PRT <213> Atrtificial

<220> Antibody | Human Scierostin Rat Cyno
Kp {(pM) Sclerostin Sclerostin
Kp (pM) Kp (pM3}
89 0.3 0.4 1.4
&8 2.2 2.2 75
86 0.6 0.1 1.0

Example4  In vive caleein assay:

The rat calcein assay allows dircct cvaluation of bone formation over a short (10
day) period of time and the effect of an antibody of the invention on bone formation.
Calcein is a fluorochrome lzbel which is incorporated into the bone matrix during new
bone formation. Quantitative measurement of calcein refiects the degree of bone
formation induced by pharmacologic agents. Six month old female Sprague-Dawley rats
are used (n=6/dose group). Rats are dosed every 3 days by subcutaneous injection {days
0, 3, and 6) with 1 mg/kg or 6 mg/kg antibody in PBS vehicle, or with 10 ug/kg PTH
daily or with 6 mg/kg human IeG as a negative control. Calcein is injected
subcutancously on day 7 and rats are sacrificed on day 10. Tibiae are collected and cut to
evaluate trabecular bone formation (distal metaphysis) or cortical bone formation {tibial
diaphysis) and subjected to demineralization and fluorochrome quantitation of total
caleein. The values shown in Table 4 below are averages with the human IgG control set
to 1.0. The data demonstrate that administration of antibodies of the invention leads to

both trabecular and cortical bone formation.
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<223> miscellaneous construct <400> 2 Gin val Gin Leu Val Gin Ser Gly
Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys Lys Ala
Ser Gly Tyr Thr Phe Thr Asp Tyr 202530 Phe Leu Asn Trp Val Arg Gin Ala

WP GNIGH Gly Leu Glu Trp Met 354045 Gly Thr lle Tyr Pro Ay¥/ BigonE156527

Gly Thr Thr Tyr Ser Gin Lys Phe 505560 Lys Gly Arg Val Thr lle Thr Ala
Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg
Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Glu Glu Glu Asp Gly
Gin Phe Asp Tyr Trp Gly Gin Gly Thr 400105110 Thr val Thr val Ser Ser
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro 115120125 Leu Ala Pro Cys Ser
Arg Ser Thr Ser Glu Ser Thr AlaAdaideu Gly 130135140 Cys Leu Val Lys
Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn_145150155160 Ser Gly

AlaAripFily Séro@ly|Val Hiddhe PhebProakla Vallde Girl 265E1 GriGin
X17563 WO_@"@% Ser Ser G #86iTyr Ser Leu Ser Ser Val Val Thr Val
Pro-Ser Snr 18\_, 85190-Ser-leu-Giv-Thrl- VS The T\lr Thr (“\ s-Asn-\al Asp
His-E55 Be “nr’m 200205-Ash T s-val-Asp Lys Arg Yol i Ser Lys
T 'U% WTTYAY ].97 1.88

8y 6 1.90 2.18

36 6 177 2.78

Example 5  Osteoarthritis

SOST expression is mainty confined to bone tissue. However, applicants
determine herein that another tissue with significant SOST expression is cartilage as
measured by real-time PCR. Cartilage expression of SOST is also observed using an
array of RNA isolated from cartilage of normal or osteoarthritic patieats, Furthermore, in
the array, expression of SOST increases relfative to ostecarthritis severity such that
expression in cartilage from mild osteoarthritis is greater than control, severe is greater
than mild, and severe surgical (removed for knee replacement surgery) is greater than ali
others demonstrating a correlation of ostecarthritis and SOST expression. An antibody
specific to sclerostin may be used 1o treat osteoarthritis.

An anti-sclerostin chimeric antibody with a murine variable regicn on a rat Fe
region, antibody 789 with SEQ ID N(C:42 for heavy chain and SEQ ID NO:43 for light
chain, is tested for the ability to block joint pain in the MIA model of osteoarthritis. The
variable region of this antibody was the parent sequence for generation of the humanized
antibody 89 {HCVR with SEQ ID NO: 16 and LCVR with SEQ ID NO: 19). Both,
humanized antibody 89 and chimeric antibody 789 bind the same epitope. This
osteoarthritis model utilizes monoiodoacetate (MIA) injections directly into the knee jeint
to induce an OA-like process that involves an flammatory and cytokine mediated pain
and cartilage destruction process. The contralateral knee of a rat 18 injected with saline
only, and pain is measured as the difference in weight-bearing of the 2 hind legs,

MIA experiment #1 utilizes young male Lewis rats (7-8 weeks of age) in
“prevention mode” where the anti-sclerostin antibody is administered prior to MTA
injections. The day prior to MIA injections, rats are injected with either 10 mg/kg anti-

sclerostin antibody i.p. or 10 mg/kg control IgG, or PBS (n = 6 per group). The following
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210215220 Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe
Leu 225230235240 Phe Pro Pro Lys Pro Lys Asp Thr Leu Met lle ser Arg
Thr Pro Glu 245250255 val Thr Cys Val Val val Asp Val Ser Gin Glu Asp

WPRBGBILYERGIN 260265270 Phe Asn Trp Tyr val Asp Gly ValiGIlrNsah#8i856527

Asn Ala Lys Thr Lys 275280285 Pro Arg Glu Glu GIn Phe Asn Ser Thr Tyr
Arg Val Val Ser Val Leu 290295300 Thr Val Leu His Gin Asp Trp Leu Asn
Gly Lys Glu Tyr Lys Cys Lys 305310315320 Val Ser Asn Lys Gly Lev Pro
Ser Ser lle Glu Lys Thr lle Ser Lys 32 330335 Ala Lys Gly GIn Pro Arg

Glu Pro GIn Val Tyr Thr Leu Pro Pro Ser 340345350 GIn Glu Glu Met Thr
Lysr Asn indaihSersieudihe Gus bedvat kys-akb3a086 :ie yf RaactydiRro

STREANA BRSNS IR g

PREOP RE 1% U TSGR 387 ¢ (R ITHE DHPIRSH S Be mEg T Eps@iR syringe with a

405210415 GlerG hydsnpatiharher GyshSeaval Mef HisiShudadaulishe
SN 420425430 His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu Gly 435440
17564 Wo_sT25

Pain measurements are taken 2 and 7 days after MIA injection (3 and 8 days after
antibody injection). After the pain measurement on day 7, a second dose of the antibody
or control injection is administered. Additional pain measurements are then taken 16 and
14 days after MIA (3 and 7 days after the second injection of the antibody).

Pain is measured by difference in weight bearing of the injected legs through use
of an incapacitance tester. Rats are placed in a Perspex box with their hind paws on the
pressure sensors. When the rats are reliably still, a [ second reading is taken, foliowed by
2 additional readings and the average calculated. The weight placed on the MIA-injected
leg is subtracted from the saline-injected leg to give the difference in weight bearing,

A statistically significant decrease in pain 1s seen with the anti-sclerostin antibody
compared to IgG (and PBS} control at days 7, 10 and 14 after MIA administration (Table
5 below). Values are weight bearing differences between MIA injected leg and saline
injected leg in grams (standard ervor of the mean).

A second MIA experiment is carried out with older rats (27 weeks of age) and in
“treatment mode” where antibody is administered after MIA is injected. Rats receive
MIA or control saline injections as before and then 6 days later 10 mg/kg anti-sclerostin
antibody, control IgG, or PBS (n = 6 per group) are injected i.p. On days & and 15 after
MIA (2 and 9 days after antibody) pain measurements are taken as before. On day 16
after MIA, a second dose of the anti-sclerostin antibody and controls is administered, and
on day 21 (5 days after sccond antibody dose) pain measurements are again collected.

At the early timepoint after administration of the anti-sclerostin antibody (day 8
post-MIA} there is no effect of the antibody on pain, but 7 days later, there is a trend
towards decreased pain as measured by weight bearing differences between MIA injected
leg and saline injected feg in grams. The trend towards reduced pain with angi-sclerostin
antibody is also scen 5 days after the second antibody dosing. Chimeric antibody 789

differed from IgG control with a p-value of .06 and 0.08 at day 15 and 21 respectively.
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<210> 3 <211> 444 <212> PRT <213> Atrtificial <220> <223>
Miscellaneous construct <400> 3 Gin Val Gin Leu val Gin Ser Gly Ala Glu
Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys val Ser Gly

WPHREWPHAITeLys Asp Thr 202530 Phe GIn His Trp Val Arg GirP SEIBOI@HF6527

Lys Gly Leu Glu Trp met 354045 Gly Trp Ser Asp Pro Glu lle Gly Asp Thr
Glu Tyr Ala Ser Lys Phe 505560 Gin Gly Arg Val Thr met Thr Glu Asp Thr
Ser Thr Asp Thr Ala Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu
Asp Thr Ala Val Tyr Tyr Cys 859095 AJa Thr Gly Asp Thr Thr Tyr Lys Phe
Asp Phe Trp Gly Gin Gly Thr 100105110 Thr Val Thr val Ser Ser Ala ser
Thideyis GlyeRre:sérs \laiﬂh&d&rﬂzélﬂﬁﬂﬁ@éﬁfyd@.ﬂmﬂla&&@h@y&&m%&g@ﬁr

Tiﬂgegge pg; Hcsa%{ 1]— Qnu Qe@ %gr%u ik ¥c; &Q 4%24"0 5@%@3 1(%] éal %aza&?g Tyr

Phe Pro Glu Pro Val al'Ser Trp Ash'

Thr Ser GIy Val His Thr Phe Pro Ala Val Leu Gin 165170175 Ser Ser GIy

§ Ld‘g r Val Val Thr Val Pro Ser Ser 180185190 Ser Leu
F_ys T§ E%SAsn Val Asp His Lys Pro Ser 195200205

The ovariectomized (OVX) rat 15 a well recognized model for post-menopausal
osteoporosis, In this study the effects of anti-sclerostin antibodies of the invention
comprising a murine variable region and a rat Fe are examined in the OVX rat.

Six month old female Sprague-Dawley rats are ovariectomized and allowed to
lose bone for | month prior to dosing. One group of rats (n=%) are not ovaricctomized but
are sham-operated for bone comparison to ovariectomized rats. All OVX rats are
randomized into treatment groups (n=7 each} and treated with either PTH (1-38), IgG
control (10 mg/kg) or 10 mg/kg of chimeric anti-sclerostin antibody (Antibody 788 with
heavy chain of SEQ 1D NO: 40 and light chain of SEQ ID NQO:41 [the variable region of
this antibody was the parent sequence for generation of the humanized antibody 8&;
Antibody 789 with heavy chain of SEQ ID NO: 42 and light chain of SEQ ID NO: 43) for
a total of 58 days. The antibodies are all dosed subcutaneously once every 3 days, while
the PTH (1-38) is dosed daily subcutancousty at 10 mg/ke. Upon sacrifice, the femurs
and vertebrae are removed for quantitative computed tomography (CT) analysis using a
CT scanner to measure the distal femur (trabecular bone) and midshaft (cortical bone) as
well as the 5% tumbar vertebrae. Bones are positioned on molding clay for reproducible
measurements and scans of the femurs are taken 2 mm from the end of the epiphysis
{distal femur) or 10 mm from the epiphysis (midshaft femur),

Vertebral measurements are done with L.-3 scanned from a landmark “vV”
structure in the vertebra. Data are caleulated by manufacture software package SYS-
C320-V 1.5. The biomechanical properties of the fernoral diaphysis, the L-5 vertebrae
and femoral neck are measured post-necropsy according to: Turner CH, Burr DB. Basic
biomechanical measurements of bone: a tutorial. Bone 14(4):595-608, 1993. Mechanical
properties of the midshaft are measured for intact left femora using 3-point bending with
load applied midway between two supports 15 mm apart. Femora are positioned so the
loading point is about 7.5 mm proximal from the distal popliteal space and bending
occurs about the medial-lateral axis. Specimens are tested in a saline bath at 37°C. Load-

displacement curves are recorded at a crosshead speed of 10 mm/min using a materials
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Asn Thr Lys val Asp Lys Arg Val Glu Ser Lys Tyr Gly Pro Pro Cys

210215220 Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser Val Phe

Leu 225230235240 Page 4 X17563 w0 _ST25 Phe Pro Pro Lys Pro Lys
WRSBTEAEIEH met lle Ser Arg Thr Pro Glu 245250255 val Thr By Valewkalses27

val Asp Val Ser Gin Glu Asp Pro Glu val Gin 260265270 Phe Asn Trp Tyr

Val Asp Gly Val Glu Val His Asn Ala Lys Thr Lys 275280285 Pro Arg Glu

Glu Gin Phe Asn ser Thr Tyr Arg Val Val Ser Val Leu 290295300 Thr val

Leu His Gin Asp-Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys 305310315320

val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr lle Ser Lys

326330335 Ada hyscGly CInRIoAFoNG A 01BN Yably knbiykeusRiEo Pro
SRR S B S S o e
SEFASRCCIF CirrE 7087538l ProCitr REISSASH THieLys TR Tht ProrRfe VAL
LeuAspRes A Gl B3330Q395400n3erRina Rhe LiIetkliyF ISQHAgJa8kton,
R AR RN O G Sk Al
and analyzed using TestWorks 4 software (MTS Corp.). For femoral neck measurcments,
the femur 18 positioned vertically in 2 mounting chuck with the proximal side up and load
was applied downward on the midpoint of the fernoral head. Analysis was with
TestWorks 4 software (MTS Comp.). The average values and standard error of the mean
values are in Table 5 and 6 below. The data demonstrate that chimeric antibodies 788
and 789 increase bone mineral density (“BMD”), bone mineral content (“BMC™) and

bone strength (peak load) in OVX rais.

Table 5
Dst, Dist. Mid Mid | Vertebra | , )
Femur | Femtur | Femur | Femur ] Vertebra
Treatrent - 1 BMC
BMD BMC BMD BMC BMD
(mg/em™ | (mg) | ( me/em’) | (mg) | (mg/em™ (mg)
Sham *607 74.1 898 61.2 587 1635
15 528 68.6 852 60.5 526 149
PTH =744 *95.3 *025 63.2 *642 *180
788 *675 *91.4 *046 *58.6 *703 209
789 *710 *04.9 *GS1 *58.4 =721 *209

* Statistically significant increase from IgG control, p<0.05, Dunnett’s Method.

Table 6
Femoral Neck Mid Femur Vertebral
Treatmend Peak Load Peak Load Peak Load
(Newtions) (Newtons) (Newtons)
Sham 96.5 134 236
[g( 1004 126 188
PTH 117.6 128 *328
2492784 *131.6 *147 *43 ]
2492789 *147.5 *153 *437D

* Statistically significant increase from IgG control, p<0.05, Dunnett's Method.




His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Leu Gly 435440 <210> 4 <211>
450 <212> PRT <213> Artificial <220> <223> miscellaneous construct
<400> 4 Glu Val Gin Leu Val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Glu
151015 X17563 WO_ST25 Ser Leu Lys lle Ser Cys Lys Gly Ser Asp Phe
Glu lle Lys Asp Tyr 202530 Tyr lle His Trp Val Arg Gin met Pro Gly Lys
Gly Leu Glu Trp Met 354045 Gly Gin Hle Asp Ala Glu Asp Gly Glu Thr Glu
Tyr Ala Pro Arg Phe 505560 Gin Gly Gin Val Thr lle Ser Ala Asp Lys Ser
lle ser Thr Ala Tyr 65707580 Let] Gin Trp Ser ser Leu Lys Ala Ser Asp Thr
Ala met Tyr Tyr Cys 859095 Ala Arg Glu Gly Tyr Tyr Tyr Asp Gly Arg Asp
W i?@'/r Phe Asp 100105110 Val Trp Gly Gin Gly Thr Thr Val Thr Val
Ser Ser Ala Ser Thr Lys 115120125 Gly Pro Ser Val Phe Pro Leu Ala Pro
er Arg Ser Thr Ser % 1130135140 Ser Thr Ala Ala Leu Gly Cys Leu
RERIGF PRETBTE L o s 15O 8L BTP Vi ?ﬁP%F@@PWﬁ%@ﬁCDRS

Ser @Mﬂmhﬁh&ﬂrqg@feﬁiys\éalddiéﬂﬂkﬁﬁﬁé—é@&?&conqistmg of:

i) HCDRI with SEQ ID NO: 20, HCDR2 with SEQ ID NO: 21, HCDR3
with SEQ ID NO: 22, LCDR1 with SEQ ID NO: 23, LCDR2 with SEQ
1D NO: 24 and LCDR3 with SEQ ID NO: 25 and

ii) HCDR1T with SEQ ID NO: 26, HCDR2 with SEQ ID NG: 27, HCDR3
with SEQ [D NO: 28, LCDR1 with SEQ ID NO: 29, LCDR2 with SEQ
ID NOG: 30 and LCDR3 with SEQ D NO: 31

2. The antibody of claim 1, which comprises a heavy chain variable region and a
light chain variable region wherein,
1) the heavy chain variable region has the amino acid sequence of SEQ ID
NO: 14 and the light chain variable region has the amino acid sequence
of SEQIDNO: 17 or
11) the heavy chain variable region has the amino acid sequence of SEQ ID
NO: 15 and the light chain variable region has the amino acid sequence

of SEQ ID NG: 18.



Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val
180185190 Val Thr val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys
Asn 195200205 Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val
Glu Ser 210215220 Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu
Phe Let] Gly 225230235240 Gly Pro Ser Val Phe Leu Phe Pro Pro Lys
Pro Lys Asp Thr Leu Met 245250255 1le Ser Arg Thr Pro Glu Val Thr Cys
Val Val Val Asp Val Ser Gin 260265270 Glu Asp Pro Glu Val Gin Phe Asn

Txp Tie\ialibe@yGhcVakGluval WRREGA8S 1 36k bRshvyINald $E 8D dPisdASRd a
Ala yﬁ 'IégqreLys Pro Arg G|L1 Glu GIn Phe Asn Ser Thr Tyr 290295300 Arg
val VL& 04] PRTPRRIYRINISEFIts Gin Asp Trp Leu Asn Gly

3053103115320 HeyBeahy dhyirik Yo Gysplive Mal SenAsiblasdGhylaitdso Sap D

Ser lle 325330335 Glu hr lle,Ser Lys Ala Lys Gly, Gin Pro Arg Glu

Pro Gin Val 3461?45%%)5@?%%%@&1&&%?&@@%% R TR AR AR of

Asn GIn Val S&¥E335360365 beu Thr Cys Leu Val Lys Gly Phe Tyr Pro Ser

Asp lle Ala Val Glu 370375380 Trp Gly Ser Asn Gly Gin.Pro Glu Asn.As

ToF Ly e TV A B SRES0 A VA LB AR W e Set P P

Pile Leu Tyr Seéirg elitHdliMalchain polypeptide has the amino acid sequence of
SEQ 1D NG: 6.

4. An antibody that specifically binds human sclerostin and comprises a heavy chain
polypeptide with the amino acid sequence of SEQ ID NO: 3 and a light chain

polypeptide with the amino acid sequence of SEQ ID NO: 6.

5. A pharmaceutical composition, comprising the antibody of any one of claims 1-4,

and a pharmaceutically acceptable carrier or diluent.

6. The antibody of any one of claims 1-4 for use in therapy.



405410415 Asp Lys Ser Arg Trp GIn Glu Gly Asn Val Phe Ser Cys Ser Val
Met 420425430 His Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser
Leu Ser 435440445 Leu Gly 450 <210> 5 <211> 214 <212> PRT <213>
Artificial <220> <223> Miscellaneous construct <400> 5 Asp lle GIn met
Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly 151015 Asp Arg Val Thr
lle Thr Cys Ser Ala Ser Gin Gly lle C_;in3'{rp__Tyr 202530 Leu Asn Trp Tyr
Gin GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu lle 354045 Tyr Tyr Thr Ser

| ile Ser GI 5055
o e UL e e

Leu Giif PF6EBETO7EBH G misp@}@ﬁdaﬂhoﬂ'ejmﬁwrays@lan@ i bisi8€frength in

Legh lu lle Lys Arg
Lys BI9,AI8:809095 Thr Phe Gly Gly Gly Thr Lys val G
Thr Val Ala&lﬁa fo%t?OSllO Pro Ser val Phe lle Phe Pro Pro Ser Asp Glu

Gin Leu Lys Ser Gly 115120125
8. The antibody of any one of claims 1-4 for use in treating a disease or disorder

selected from the group consisting of osteoporosis, osteopenia, osteoarthritis, pain

associated with osteoarthritis, and rheumatoid arthritis in a human subject.
9. The antibody of any one of claims 1-4 for use in treafing osteoporosis.

10.  Use of an antibody of any one of claims 1-4 for the preparation of a medicament
for increasing at least one of bone mass, bone mineral density, bone mineral

content, or bone strength in a human subject.

11, Use of an antibody of any of claims 1-4 for the preparation of a medicament for
treating a disease or disorder selected from the group consisting of osteoporosis,
osteopenta, osteoarthritis, pain associated with ostecarthritis, and rheumatoid

arthritis in a human subject.

12. Use of the antibody of any one of claims 1-4 for the preparation of a medicament

for treating osteoporosis.



<3110>

<120>
<130>

<150
<151>

<160>
<170
<Z210>
<21i>
<212>
<213>
<400>
Met Gin
1

Ala Phe

Ala Thr

Glu Leu
50

Pro Pro
65

Arg Glu

Ala Lys

Arg Leu

Gly Pro
130

Gln Leu
145

Leu val

Thr Ala Ser Val Val cys Leu Leo Asn Asn Phe Tyr Pro Arg Glu Ala
130135140 Lys Val Gin Trp Lys val Asp Asn Ala Leo Gin Ser Gly Asn Ser
Gin 145150155160 Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr
Ser Leo Ser 165170175 Ser Thr Leu Thr Leo Ser Lys Ala Asp Tyr Glu Lys
His Lys Val Tyr 180185190 Ala Cys Glu Val Thr His Gin Gly Leo Ser Ser
Pro Val Thr Lys Ser 198%002[50?%6{_ ?é?%?&%ly Glu Cys 210 <210> 6
<211> 214 <212> PRT <2135 Attificial <220> <223> Miscellaneous
ednstructy<400>ersptie Gin Met Thr Gin Ser Pro Ser Ser Leo Ser Ala
%ﬁg@g%@%&%ﬁ%ﬁrg val Thr lle Thr Cys Lys Ala Ser Gin Asp Val
gu,s%r r 2530nahAla Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys
BeanEen lle 'B54048 TYW Tep Ala Ser Thr Arg Trp Thr Gly Val Pro Ser Arg
Phe SerqGly, 505060 Xdddh3_WO_S125 Ser Gly Ser Gly Thr Asp Phe
Thr Leu Thr lle Ser Ser Leu Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr
XYf 8% Gin Gin Tyr Ser Asp Tyr Pro Trp 859095 Thr Phe Gly Gly Gly Thr

LyseaisGiwdte Lys Arg Thr val Ala Ala
2007-03-20

43

PatentlIn version 3.4
1

213

PRT

Homo sapiens

1

Let Pro Leu Ala Leu €ys Leu val Cys Leu Leu val His Thr

Arg val val Glu Gly GIn Gly Trp Gln Ala Phe Lys Asn Asp
20 25 30

Glu 1le Ile Pro Glu Leu aly Glu Tyr Pro Glu Pro Pro Pro
35 40 45

Glu Asn Asn Lys Thr Met Asn Arg Ala géu Asn Gly Gly Arg
55

His His Pro Phe Glu Thr Lys Asp val Ser Glu Tyr Ser Cys
70 75 80

Leu His pPhe Thr Arg Tyr val Thr Asp Gly Pro Cys Arg Ser
85 90 95

pro val Thr Glu Leu val Cys Ser Gly GIn Cys Gly Pro Ala
100 105 110

Leu Pro Asn Ala Ile Gly Arg Gly Lys Trp Trp Arg Pro Sser
115 120 125

Asp Phe Arg Cys Ile Pro Asp Arg Tyr Arg Ala Gln Arg val
135 140

Leu Cys Pro Gly Gly GTu Ala Pro Arg Ala Arg Lys val Arg
150 155 160

Ala Ser Cys Lys Cys Lys Arg Leu Thr Arg Phe His Asn GlIn
165 170 175
Page 1



ser

Arg

Leu

100105110 Pro Ser val Phe lle Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser
Gly 115120125 Thr Ala ser val val Cys Leu Leu Asn Asn Phe Tyr Pro Arg
Glu Ala 130135140 Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin Ser Gly
Asn ser Gin 145150155160 Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser
Thr Tyr Ser Leu Ser 165170175 Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
Glu Lys His Lys Val Tyr 180188198Al&@ys Glu val Thr His Gin Gly Leu

Ser Ser Pro Val Thr Lys Ser 195200 205 Phe Asn Arg Gly Glu Cys 210

Glu<Rd0ks asgldm2E3y Thr G¢Tu Ala Ala Arg Pro Gln Lys Gly
180 185 180

Lys Pro Arg Pro Arg Ala Arg Ser Ala Lys Ala Asn Gin Ala Glu
155 200 205

Glu Asn Ala Tyr
210

<210> 2

<211> 444

<21Z2> PRT

<213> Artificial

<220> )
<223> Miscellianecus construct

<400> 2

GIn
1
Ser

Phe

Gly

Ala

Thr

Leu

Cys

145

Sep

val G1n Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser
5 10 15

val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Leu Asn Trp val Arg GTn Ala Pro Gly GIn Gly Leu Glu Trp Met
35 40 45

Thr ITe Tyr Pro Tyr His Asp Gly Thr Thr Tyr Seirr GIn Lys Phe
50 55 60

Gly Arg val Thr ITle Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr
70 75 80

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 80 g5

Arg Glu GTu Glu Asp Gly GIn rPhe Asp Tyr Trp Gly Gln Gly Thr
100 165 110

val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala ala teu Gly
130 135 140

teu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
150 155 160

Gly Ala Leu Thr ser Gly val His Thr phe Pro Ala val Leu GlIn
165 170 175

Page 2



<212>PRT <213>Artificial <220> <223>miscellaneous construct
<400>7

X17563_WO_ST25
ser ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 180

ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro ser
195 200 205

Asn The Lys val Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys
210 215 220

Pre Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val Phe Leu
225 230 235 240

Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu
245 250 255

val Thr ¢ys val val val Asp val ser ¢In Glu Asp Pro Glu val Gin
260 265 270

Phe Asn Trp Tyr val Asp Gly val Glu val His Asn Ala Lys Thr Lys
275 280 285

pro Arg Glu Glu Gln Phe Asn Ser Thr Tyr Arg val val Ser val Leu
290 295 300

Thr val Leu His GIn Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys Lys
305 310 315 320

val Ser Asn Lys Gly teu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys
325 330 335

Ala Lys Gly Gln pro Arg Glu pro Gln val Tyr Thr Leu Pro Pro Ser
340 345 350

Gin Glu Glu Met Thr Lys Asn Gin val Ser Leu Thr Cys Leu val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp Ile Ala val Glu Trp Glu Ser Asn Gly Gln
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp Ser Asp Gly
385 390 395 400

ser Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp Gln
405 410 415

Glu Gly Asn val Phe Ser Cys Ser val Met His Glu Ala Leu His Asn
420 425 430

His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly
435 440

Page 3



Glu lle ValLeu Thr Gin Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly 151015
Glu Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val Ser Tyr He 202530
His Trp Tyr GIn Gin Lys Pro Gly GIn Ala Pro Arg Leu Leu lle Tyr 354045
Ser Thr Ser Glu Leu Ala Ser Gly He Pro Ala Arg Phe Ser Gly ser 505560
Gly Ser Gly Thr Asp Phe Thr Leu Thr lle Ser Ser Leu Glu Pro Glu
210, §5707580 Page 9 X17563 WO SF3548s5 Phe Ala val Tyr Tyr Cys Gin
<211> B Leu Ser His Leu Pro Leu Thr 859095 Phe Gly Gly Gly Thr Lys Val Glu
<212> HetLys Arg Thr Val Ala Ala Pro 100105110 Ser Val Phe lle Phe Pro Pro
<213>  &BFIXdSEIL GIn Leu Lys Ser Gly Thr 115120125 Ala Ser Val Val Cys Leu
<220> La Mn Asn Phe Tyr Pro Arg Glu Ala Lys 130135140 val GIn Trp Lys val
<223> ASFALHAAYSE CIfcéEH Sly Asn Ser Gin Glu

<400> 3

GIn val GIn Leu val Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 10 15

ser val Lys val Ser Cys Lys val Ser Gly Phe Pro Ile Lys Asp Thr
20 25 30

phe GIn His Trp val Arg G1n Ala Pro Gly Lys Gly teu Glu Trp Met
35 40 45

Gly Trp Ser Asp Pro Glu Ile Gly Asp Thr Glu Tyr Ala Ser Lys Phe
50 55 60

Gln Gly Arg val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Thr Gly Asp Thr Thr Tyr Lys Phe Asp Phe Trp Gly GlIn Gly Thr
100 105 110

Thr val Thr val Ser Ser Ala Ser Thr Lys Gly Pro Ser val Phe Pro
115 120 125

Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly
130 135 140

Cys Leu val Lys Asp Tyr Phe Pro Glu Pro val Thr val Ser Trp Asn
145 150 155 160

ser Gly Ala Leu Thr ser Gly val His Thr Phe Pro Ala val Leu GiIn
i65 170 175

Ser Ser Gly Leu Tyr Ser Leu Ser Ser val val Thr val Pro Ser Ser
180 185 190

ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn val Asp His Lys Pro ser
195 200 205

asn Thr Lys val Asp Lys Arg val Glu Ser Lys Tyr Gly Pro Pro Cys
210 215 220

Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly Gly Pro Ser val phe Leu
225 230 235 240
Page 4



145150155160 Ser Val Thr Glu GIn Asp Ser Lys Asp Ser Thr Tyr Ser Leu
Ser Ser 165170175 Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys
Val Tyr Ala 180185190 Cys Glu Val Thr His GIn Gly Leu Ser Ser Pro Val
Thr Lys Ser Phe 195200205 Asn Arg Gly Glu Cys 210 <210> 8 <211>
1332 <212> DNA <213> Artificial <220> <223> Miscellaneous construct

<400> 8 caggtgcagc tggtgcagtéiGtRigéteaty §lyaagaage ctgggtecte
agtgaaggtt60 tcctgcaagy catctggata cacattcact gactactttc tgaactgggt

Phe Progegacaggdtb20icotygaciay gactierghl gatggganet Hitabeeit @ocatgatgg
tactacctact80 tctcagaagt tcaaggg%g] agtcaccatt accgcggita aatccacgag
cacagcctac240 atggagctga gcagectgag atctgaggac acggecgtgt attactgtge

val Thrgagagdadgiadotdatygatigic ﬂt@jﬁcﬁ‘ %t@@@g&éﬁa@%aﬁé&a%&@
tcaccgtctc ctcagectcc360 accaagggec catcggtctt cccgctageg cectgetcca

gagcacctc cgagagcaca420 gecgecctgg getgectggt caa%%actac ttccccgaac

Phe AS”%Q@g&ﬁg\’@lc@f@g%&?@& lgycdict 19ateagbhy bytyddlaty ttcceggetg

tcctacagtc ctcaggactc540 tactccctca gcagegtggt gaccgtgecc tccagcagcet
t cacgaa gacctacacc600 tgcaacgtag atcacaagcc cagcaacacc

Pro égga%ﬂ;%tag%c% ag%%eaéﬁa Sgﬁgcgé‘étgi%Gg rlga\g%%lagiﬁl 32\% _L§LIL25
ggtcccccat geccaccctg cccagcacct gagttcctgg ggggaccatc agtcttcctg720

ttcccecccaa.aac tctcatg-ajcicce t cgtg780
g e S e e

val Ser Asn Lys Gly Leu Pro Ser Ser Ile Glu Lys Thr Ile Ser Lys
325 330 335

Ala Lys Gly Gln Pro Arg Glu Pro Gln val Tyr Thr Leu Pro Pro Sser
340 345 350

GIn Glu Glu Met Thr Lys Asn GlIn val Ser Leu Thr Cys Leu val Lys
355 360 365

Gly Phe Tyr Pro Ser Asp IlTe Ala val Glu Trp Glu Ser Asn Gly GIn
370 375 380

Pro Glu Asn Asn Tyr Lys Thr Thr Pro pPro val Leu Asp Ser Asp Gly
385 390 395 4006

Ser Phe Phe Leu Tyr Ser Arg Leu Thr val Asp Lys Ser Arg Trp Gin
405 410 415

Glu Gly Asn val phe Ser Cys Ser val Met His Glu Ala Leu His Asn
420 425 430

His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Leu Gly
435 440

<210> 4

<211> 450

<212> PRT

<213> Artificial

<220> .
<223> Miscellaneous construct

<400> 4
Glu val GIn Leu val Gin Ser Gly Ala ¢lu val Lys Lys Pro Gly Glu
1 5 10 15
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Ser

Tyr

Gly

Gln

65

Leu

Ala

val

Gly

Ser

145

val

Phe

val

val

LysS

Gly

Ile

Glu

gaggtgcata atgccaagac aaagccgcgg gaggagcagt tcaacagcac
gtaccgtgtg900 gtcagcgtcc tcaccgtcct gcaccaggac tggctgaacg gcaaggagta
caagtgcaag960 gtctccaaca aaggcctccc gtcctccatc gagaaaacca tctccaaagc
caaagggcagl020 ccccgagagc cacaggtgta caccctgccc ccatcccagg
aggagatgac caagaaccag1080 gtc%gchﬂg@a cctgcectggt caaaggcttc
taccccagcg acatcgccgt ggagt tgggc agccggagaa
Leucbﬁ%t%a‘g%a%earcgé{gg% c%%ﬁté%’?ggﬁ %t@@&gggzgéi% O%:SCt")t\cSt cf 5tacagcag
gctaaccgtg gacaagagca ggtggcagga ggggaatgtc1260 ttctcatgct ccgtgatgca
tgaggctctg cacaacc C ctctcc]1 320 gtgtetctgg gt1332
e A e S T g £
miscellaneous construct <400> 9 caggttcagc tggtgcagtc tggggctgag
19193262596 StY9gOsEls agloaggais0destacragg dttsrgacit cereattaag
50 gacacctttc agcactgggt gcgacaggct120 cctggfaaaag ggcttgagtg gatgggatgg
agcgatcctg agatcggtga tactgaatat180 gcctcgaagt tccagggcag agtcaccatg
c1ya€rgaggacs caitiacaga crcagectac24 atggagetga-geagaetong
atctgaggac acgdccgtgt attactgtgc aacaggcgac300 accacatac8tagtttgactt
ctgggggcaa gggaccacgg tcaccgtctc ctcagcctcc360 accaagggcec catcggtctt
G1nctegctagcgaccaigetesa gdagGaecitsegagagebcadiz0 gocgooctggsgcetgectggt
caaggactatticcccgaac cggtgacgdPgtcgtggaac480 tcaggegece tgaccagegg
cgtgcacacc ttccecggctg tectacagtc ctcaggactc540 tactcectca gcagegtggt
Arggabedidieceteccageaget gy caogaagaicttataccbon fycadbgtagr
atcaca Bcc cagcaacacc aagé? gaca agagagttga gtccaaatat660
ggtcccccat geccaccctg cccagcacct gagttcctgg ggggaccatc agtcttcctg720
T r‘ptl‘ﬁ%c@%é&ﬁc&éaﬁy”a @&t(ﬂ&‘étg HickeEc§§a @@téa@ gtitacytycgtg780
gtggtggacg tgagccagga agaccccgag gtccagttca actggtacgt ggatggegtg840
gaggtgcata atgccaagac aaagccgccgygS gaggagcagt tcaacagcac

Pra Pro Leu Ala Pro ser Arg Ser Thr Ser Glu
h5o otatctiggdto PO 45 140
Thr Ala Ala Leu Gly Cys teu val rtys Asp Tyr Phe Pro Glu Pro

156 155 160

Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr
165 170 175

Pro Ala val Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser val
180 185 190

Thr val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn
195 200 205

Asp His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Ser
210 215 220

Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly
230 235 24

]

Pro Ser val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
245 250 255

Ser Arg Thr Pro Glu val Thr Cys val val val Asp val Ser Gln
260 265 270G

Asp Pro Glu val GIn Phe Asn Trp Tyr val Asp Gly val Giu val
275 280 285
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HMis

Arg

LysS

Glu

Tyr

l.eu

ASP

His

Leu

gtcagcgtcc tcaccgtcct gcaccaggac tggctgaacg gcaaggagta caagtgcaag960
gtctccaaca aaggcctccc gtcctccatc gagaaaacca tctccaaagce
caaagggcagl020 Page 11 x17563 wO_5125 ccccgagagc cacaggtgta
caccctgccc ccatcccagg aggagatgac caagaaccagl080 gtcagcctga
cctgcectggt caaaggcttc taccccageg acatcgecgt %gagtgggaalmo
agcaatgggc agccggagaa caacwa#ééd tc ccgtgctgga
’E‘Sgc&?cagég gg‘féob‘/ cditéd tefachgtay ch'}a?gg%g%gs rbagggaﬁa%cgyégtggcagga
ggggaatgtc1260 ttctcatgct ccgtgatgca tgaggcetctg cacaaccact acacacagaa
gagecictcc1320 ctgtetet 11332 <2 10 <211> 0< DNA
o 0 W R TR e s L R
gaggtgcagc tggtgcagtc tggagcagag gtgaaaaagc ccggggagtc tctgaagatc60
c1ulcggtagaa glicigact coagattaan gactagipta dacaigodl,gegecagatg120
cccgggaaag ycctggagtyg gatggggcag attgatgctg aggatggtiges aactgaatat180
gccccgaggt tccagggcca ggtcaccatc tcagccgaca agtccatcag caccgectac240
LysCigragiaga geagectgna ggeciagoacaecacaatgtatiapigiociaagagagggt300
tattacthidy atgggcgcega ctactgitac ttcgatgtct ggggecaadg gaccacggtc360
accgtctcct cagcctccac caagggccca tcggtcttce cgetagegec ctgetccagg420
Thrageacetecl aga3geacagcaidgcatiggaa: tgaetggicanaggattactt tecnogaaccg480
gfgacggtgt cgtggaacte agefégecctg accageggegigtacacctt cceggetgtc540
ctacagtcct caggactcta ctccctcagce agcgtggtga ccgtgccctc cagcagcttg600
Thrggeadgaaga totaeaGiy Baadytagatccacaagenca lgcadearedat v
3';’Oggtggacaag%o agafﬁt?gagt ccaaatatgg tcc%égatgc ccaccctgcc cagcacctga

gttcctgggg720 ggaccatcag tcttcctgtt ccccccaaaa cccaaggaca ctetcatgat

Glucksde Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro
¢ g‘@§0§780390 395 400

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Arg Leu Thr val
405 410 415

Lys Ser Arg Trp Gln Glu Gly Asn val Phe Ser Cys Ser val Met
420 425 430

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser
435 440 445

Gly
450

<210> 5

<211> 214

<212> PRT

<213> Artificial

<220>
<223> Miscellaneous construct

<400> 5

ASp
L

Asp

Ite GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser X%T Gly
5 10

Arg val Thr ITe Thr Cys Ser Ala Ser Gln Gly Ile GIn Trp Tyr
20 25 30

Leu Asn Trp Tyr GIn GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40

Tyr Tyr Thr Ser Ser Leu His Ser Gly val Pro Ser Arg Phe Ser Gly

50 55 60
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ser

63

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

cctgaggtca cgtgcgtggt ggtggacgtg agccaggaag accccgaggt ccagttcaac840
tggtacgtgg atggcgtgga ggtgcataat gccaagacaa agccgecggga
ggagcagttc900 aacagcacgt accgtgtggt cagcgtcctc accgtcctgc accaggactg
gctgaacggc960 aaggagtaca agtgcaaggt ctccaacaaa ggcctcecegt cctccatcga
gaaaaccatc1020 tccaaagcca aagggcagcc ccgagagcca caggtgtaca
ccctgececc atcccaggagl080 giddhface-daaccaggt cagectgace
tgcctggtca aaggcttcta ccccagcgacl140 atcgecgtgg agtgggaaag

Glycaatgg@eaghecggagaiacaactaeaagac ddegseiccsd20@ gtgttggaot
ccgacggcte cttetttete tacagcagge taacédtgga caagagcagglzgg
tggcaggagg ggaatgtctt ctcatgctcc gtgatgcatg aggctctgca caaccactac1320

Aspatacagladd gootetdoct Gictctgyutd BHGIPagE 12 8178963 TONY 9ST25
<210> 11 £211> 642 <212> DNA’2213> Artificial <220>2223>
Miscellaneous construct <400> 11 gacatccaga tgacccagtc tccatcctct

P hecﬁjﬁét?ﬁ%t etlgtatjada %d@ég@ﬁ}:c@h—' atactyea’ gdﬁ%gt%ﬁag@b%attcag
tggtatitaa actggtatca gcagaaaccal20 gggaaagccc ctaagctcct gatctattac
acatcaagtt tacactcagg ggtcccatcalSO aggttcagtg gcagtggatc tgggacagat

Sert%%;:t@{?:% &LstéRgeahdc GeaatetZad da &t}ﬁg'it%a&’féc ctgtcagceag
catagtaaac ttcctcggac gttcggegga300 gggaccaagg tggagatcaa acggactgtg

gctgcaccat cigtcttcat cttcccgcca360 tectgatgage agttgaaatce, tggaactgec
ﬁ%tét%ttg\@? g\é%iggfbsaé%alcﬁ"c%gt%& %%C%%% %%agggta%a%%gga aaggtg
gataacgccc tccaatcggg taactcccag480 gagagtgtca cagagcagga
va1 CEAFAAG03G aqcacslasa,daciergqag cagecldacghda clgagdeagag
cagactacga gaaagacaaa gtctacgcct gegaagtcac ccatcagggce06n
ctgagctcgc ccgtcacaaa gagcttcaac aggggagagt gc642 <210> 12 <211>
ser 8321 <RGRNER2ASs Adtificial 220372337 myscellaneeyssepnstruct
170

165 175

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 180

cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

Asn Arg Gly Glu Cys
210

<210> 6

<211> 214

<212> PRT

<213> Artificial

<220>
<223> Miscellaneous construct

<400> 6

ASp
1

ASD
val

Tyr

Ile GIn Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser }m/?? Gly
5 10

Arg val Thr Ile Thr Cys Lys Ala Ser GIn Asp val His Thr Ala
20 25 30

Ala Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Iie
35 40 45

Trp Ala Ser Thr Arg Trp Thr Gly val Pro Ser Arg Phe Ser Gly
50 53 60
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Ser

65

Glu

Thr

Pro

Thi

Lys

145

Glu

Ser

Ala

Phe

<400> 12 gacatccaga tgacccagtc tccatcctce ctgtctgcat ctgtaggaga
cagagtcacc60 atcacttgca aggccagtca ggatgtgcac actgctgtag cctggtatca
gcagaaaccal20 gggaaagccc ctaagctcct gatctattgg gecatccacce ggtggactgg
agtcccatcal80 aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag
tctgcaacct240 gaagattttg caacttacta ctgtcagcaa tatagcgatt atccgtggac
gttcggcggal300 gggaccaagg tggadeabcay géct tg gctgcaccat ctgtcttcat
G1ycﬁ8§c8£§a§%’@ ﬁg@a?aﬁgzgfgﬁﬁ‘éa & téggg E]cé%étéﬁﬁt f clfttgaa
taacttctat420 cccagagagg ccaaagtaca gtggaaggtg gataacgccc tccaatcggg
s PEACRPR0AR0 A030tca, 02206008 £a0gRaLgRG a0Gaceacs
gcctcagcag£accctgacg 40 ¢ gagg:@aad/ cagactaca gaaaggacada
gtctacgcct gcgaagtcac ccatcaggge600 ctgagcetcge ccgtcacaaa gagcttcaac
one2899930501 00RA2 21074373117, 630, X17S03. WO, 5125 512> DNA
<213= égtificial <220> <223>Miscellaneous constructo<400> 13
gaaattgtgt tgacacagtc tccagccacc ctgtctttgt ctccagggga aagagccacc60
serClElGCIgRA PIUCERECH fagigtaapt [agatncachggiacragea gaaaagiggcl20
cagfctccca ggctectcat ce@gceaca tccgagcetgg cltebggeat cccageccaggl80
ttcagtggca gtgggtctgg gacagacttc actctcacca tcagcagcect agagcctgaa240
Alagekiftgeag tattagtg teagcagcikagicatotae cgaicaegtieggelgaggg300
130accaaggtgg agatcaddég aactgtggct gecaccatéty tcttcatctt cccgecatct360
gatgagcagt tgaaatctgg aactgcctct gttgtgtgec tgctgaataa cttctatccc420
val aghgagwmaaﬁhu&ﬁgﬁgaagmggau aab%csmtcﬁha@@@aa Gln
ctcccaggag48otaftgtcacag agcaggacdd taaggacage acctacadtt
tcagcagcac cctgacgctg540 agcaaagcag actacgagaa acacaaagtc
Se rta@dcd’ﬂgc%é?gtﬁéacé@a t@gggg@t%gg)oser Thr Tyr Ser :l]:?lé! ser

Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
185 200 205

Asn Arg Gly Glu Cys
210

<210> 7

<211> 213

<212> PRT

<213> Artificial

<220>
<223> Miscellaneous COnstruct

<400> 7

Glu
1

Glu
His

Ser

Gly
65

Ile val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser igo Gly
5 10

Arg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser val Ser Tyr Ile
20 25 30

Trp Fyr Gln Gin Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile Tyr
35 40 45

Thr ser Glu Leu Ala ser Gly Ile pro Ala Arg Phe Ser Gly Ser
55 60

Ser Gly Thr Asp Phe Thr ieu Thr Ile Ser Ser Leu Glu Pro Glu
70 75 80
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agctcgcccg tcacaaagag cttcaacagg ggagagtgc639 <210> 14 <211> 118
<212> PRT <213> Atrtificial <220> <223> Miscellaneous construct <400>

14 GIn Val GIn Leu val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

151015 Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
202530 Phe Leu Asn Trp val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp met
354045 Gly Thr lle Tyr Pro TyrHiS Asgi@GI§Tr Thr Tyr Ser Gin Lys Phe

505560 Lys Gly Arg val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
rhe6A7HAEE0 Met Glu kkew S&n SEmLeeuAsg Seri Glusdisprbhr.&la™val Tyr Tyr
Cys 859095 Ala Arg Glu Glu Glu ﬁ\%p Gly GIn Phe Asp T%/Ef Trp Gly GiIn
Gly Thr 100105110 X17563_WO_ST25 Thr Val Thr Val Ser Ser 115
Gly<@I0% 15 21 15y 3182420 D> PRTIw2138s0ARCigh 220> A22850
Miscefi&Reous construct <406%15 Gin Val Gin Leu VA Gin Ser Gly Ala

Glu Val Lys Lys Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys Val Ser

Ser

val GIpPREPRINETYS Iep Sy

Ala ser val val Cys Leu teu Asn Asn Phe Tyr

130 135
val GIn Trp Lys val Asp Asn Ala Leu GIn Ser
145 150 155
ser val Thr G¢Tu GIn Asp Ser Lys Asp Ser Thr

165 170
Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys
180 i85
Cys Glu val Thr His GIn Gly Leu Ser Ser Pro
185 200

Asn Arg Gly Glu Cys

210
<210> 8
<211> 1332
<212> DNA
<213> artificial
<220>
<223> Miscellaneous construct
<400> 8
caggtgcagc tggtgcagtc tggggctgag gtgaagaagce
tcetgcaagyg catctggata cacattcact gactactttce
cctggacaag ggcttgagtg gatgggaact atttatcctt
tctcagaagt tcaagggcag agtcaccatt accgeggaca
atggagctga gcagoectgag atctgaggac acggecgtgt
gaggatggtc agttcgacta ctggggoecaa ggaaccacygg
accaagggece catcggtctt cccgetageg coctgoteca
gccgocetgg gotgoctggt caaggactac ttccccgaac
tcaggogeoe tgaccagogy cgigcacacc ticccggoty
tactccctca gcagegtggt gaccgtgecee tocageaget
tgcaacgtag atcacaagcc cagcaacacc aaggiggaca

125

Pro Glu

140

Arg

Gly Asn Ser

Tyr Ser Leu

val
190

His Lys

Thr
205

val Lys

ctgggtectc
tgaactgggt
accatgatgg
aatccacgag
attactgtgce
tcaccgtctce
ggagcacctc
cggtgacggt
tcctacagte
tgggcacgaa

agagagttga

Page 10

Asp Glu Gln Leu Lys Ser Gly Thr

Ala Lys

Glu
160

Gln

ser Ser

175

Tyr Ala

ser Phe

agtgaaggtt
gcgacaggcc
tactacctac
cacagcctac
gagagaggaa
ctcagectec
cgagagcaca
gtcgtggaac
ctcaggactc
gacctacacc

gtccaaatat

60
120
180
240
300
360
420
480
540
600
660



202530 Phe Gin His Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
354045 Gly Trp Ser Asp Pro Glu lle Gly Asp Thr Glu Tyr Ala Ser Lys Phe
505560 Gin Gly Arg Val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr
65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Thr Gly Asp Thr Thr Tyr Lys Phe Asp Phe Trp Gly Gin
Gly Thr 100105110 Thr Val Ti¥ValSeWSeyT#P5 <210> 16 <211> 124

ggtccccég@%gﬁ-{céglg&%ggg@é

ttcecceccaa aacccaagga cactctcatyg

gtggtggacy
gaggrgcata
gtcagegtoco
gtctccaaca
ceccgagaqge
gtcagcctga
agcaatgggc
tccttettec
ttctcatget
ctgtctctgg
<210>
<211>
<212>
<213>

<220>
<223>

<400> 9

9
1332
DNA
Arti

tgagccagga
atgccaagac
tcaccgtect
aaggcetecec
cacaggtgta
cctgectggt
agccggagaa
tctacageag
ccgtgatgea

gt

ficial

agaccccgag
aaagcogegy
geaccaggac
grcctccatc
caccectgeee
caaaggcttc
caactacaag
gctaaccgty

tgaggctcty

Miscellaneous construct

caggttcagc tggtgeagic tgggyctyag

tcotgeaagg
cctggaaaag
gcctcgaagt
atggagctga
accacataca
accaagggcc
geegeectyy
tcaggegece
tactccctca
tgcaacgtag
ggtccceccat
ttcccceecaa
gtggtggacg
gaggtgcata
gtcagcgtec

gtctccaaca

tttecggett
ggcttgagtg
tccagggeag
gcagcctgag
agtttgactt
catcggtett
gctgectggt

tgaccagcegg

gcagegtggt

atcacaagec

gceecacccty

aacccaagga
tgagccagga
atgccaagac
Tcaccgtect

aaggcctccc

ccccattaag
gatgggatgg
agtcaccaty
atctgaggac
ctgggggcaa
ccecgetageyg
caaggactac
cgtgecacacc
gaccgtgccce
cagcaacacc
cccageacct
cactctcatg
agacccegag
aaagcegcgy
gcaccaggac

gtectecate

G28¢P2crgg

atctcccgga
gtccagtica
gaggagcagt
tggctgaacy
gagaaaacca
ccatcecagg
taccccageg
accacgcctc
gacaagagca

cacaaccact

gtgaagaagc
gacaccritce
agegatcctg
accgaggaca
acggeegtgt
gggaccacgg
ccctgeteca
ttcceegaac
ttcccggety
tccagcaget
aaggtggaca
gagttcctyg
atctcccgga
gtccagttca
gaggagcagt
tggctgaacg

gagaaaacca

ggggaccatc
cccetgaggt
actggtacgt
tcaacagaac
gcaaggagta
tctecaaage
aggagatgac
acatcgecgt
ccgtgetgga
ggtggcagga

acacacagaa

ctggggectc
agcactgggt
agatcggtga
catctacaga
attactgtgc
tcaccgtcte
ggagcacctc
cggtgacggt
tcctacagtc
tgggcacgaa
agagagttga
ggggaccatc
ccectgaggt
actggtacgt
tcaacagcac
gcaaggagta

tctccaaage

Page 11

agtctteetg
cacgtgegty
ggatggcgty
gtaccgtgty
caagtgceaag
caaagggcag
caagaaccag
ggagtgggaa
cteegacgge

ggggaatgtc

gagcctctcc

agtgaaggtc
gcgacaggcer
tactgaatat
cacagectac
aacaggcgac
ctcagcctec
cgagagceaca
gtcgtggaac
ctcaggactc
gacctacacc
gtccaaatat
agtcttecty
cacgtgcgtg
ggatggcgtg
gtaccgtgtg
caagtgcaag

caaagggcag

720
780
840
900
560
1020
1080
1140
1200
1260
1320
1332

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020



<223> Miscellaneous construct <400> 16 Glu Val Gin Leu ValGin Ser
Gly Ala Glu ValLys Lys Pro Gly Glu 1 510 15 Ser Leu Lys lle Ser Cys Lys
Gly Ser Asp Phe Glu lle Lys Asp Tyr 202530 Tyr lle His Trp val Arg Gin
Met Pro Gly Lys Gly Leu Glu Trp Met 354045 x17563 WO_ST25 Gly Gin
lle Asp Ala Glu Asp Gly Glu Thr Glu Tyr Ala Pro Arg Phe 505560 Gin Gly
Gin Val Thr lle Ser Ala Asp Ly&&rtie'®efThr Ala Tyr 65707580

ccocgagaqgce
gtcageotyga
agcaatggge
tcotitcttec
ttcteatget
ctgtctctyy
<210>
<211>
<212>
<213>

<220>
<223>

i0

DNA

<400= 10
gaggtgcage

tcctgtaagg
cccgggaaag
gceccegaggt
ctgcagtgga
tattactacg
accgtetect
agcacctccg
gtgacggtgt
ctacagtect
ggcacgaaga
agagttgagt
ggaccatcag
cctgaggtca
tggtacgtgg
aacagcacgt
aaggagtaca
tccaaageca
gagatgacca
atcgccgtygy
gtgctggact
tggcaggagg

acacagaaga

1350

cacaggtgta
cctgectggt
agccggagaa
tCtacageag
ccgtgatgea

gt

Artificial

tggtgcagtc
gttctgactt
gcctggagtg
tcecagggecea
gcagcectgaa
atgggegega
cagcctecac
agagcacagc
cgtggaactc
caggactcta
cctacacctg
ccaaatatgg
tcttectgtt
cgtgcgtggt
atggcgtgga
accgtgtagt
agtgcaaggt
aagggcagec
agaaccaggt
agtgggaaag
ccgacggotc
ggaatgtctt

gcectotoect

caccctgeec
caaaggettc
caactacaag
gctaaccgtyg

tgaggetotg

Miscellaneous construct

tggagcagag
cgagattaaa
gatggggcag
ggtcaccatce
ggcctcggac
ctactggtac
caagggecca
cgcectggge
aggcgeecty
ctcectcage
caacgtagat
rcecececatge
ccceccaaaa
ggtggacgtg
ggtgcataat
cagegtectc
ctccaacaaa
ccgagageca
cagcctgace
caatgggceag
cttcttccic
ctcatgetec

grctotgggt

ccatcccagg
taccccageg
accacgcctc
gacaagagca

cacaaccact

gtgaaaaagc
gactactata
attgatgctyg
tcagccgaca
accgccatgt
ttcgatgtet
tcggtettee
tgcctggtea
accageggeg
agcgtggtoga
cacaagccca
ccaccctgec
cccaaggaca
agccaggaag
gccaagacaa
accgtectyge
ggccteeegt
caggtgtaca
tgcctggtca
ccggagaaca
tacagcaggce

gtgatgeatg

aggagatgac
acatcgcogt
ccgtgcigga
ggtggcagga

dcacacadgaa

ccggggagtc
tacattgggt
aggatggtga
agtccatcag
attactgtgc
ggggccaagyg
cgctagegec
aggactactt
tgcacacctt
ccgtgecctce
gcaacaccaa
cagcacctga
ctctcatgat
accccgaggt
agccgcggga
accaggactg
cetecatega
ccetgececce
aaggcttcta
actacaagac
taaccgtgga

aggctctgea
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caagaaccag
ggagtgggaa
cteecgacggc

ggggaatgtc

gagcctetoc

tctgaagatc
gcgccagatg
aactgaatat
caccgectac
gagagagggt
gaccacggtc
ctgctccagy
cccegaaccg
cccggetgre
cagcagcttyg
ggtggacaag
gttcetgggg

ctccecggacce
ccagttcaac
ggagcagttc
gctgaacggce
gaaaaccatc
atcccaggag
cceccagegac
cacgcetece
caagagcagg

Caaccactac

1080
1140
1200
1266
1320
1332

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1260
1260
1320
1350



Leu Gin Trp Ser ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 859095
Ala Arg Glu Gly Tyr Tyr Tyr Asp Gly Arg Asp Tyr Trp Tyr Phe Asp
100105110 Val Trp Gly GIn Gly Thr Thr val Thr val Ser Ser 115120 <210>

17 <211> 107 <212> PRT <213> Artificial <220> <223> Miscellaneous

construct <400> 17 Asp lle Gin met Thr Gin ser Pro Ser Ser Leu Ser Ala

Ser Val Gly 151015 Asp Arg VELThe3le/'THiTCYs Ser Ala Ser Gin Gly lle

GIn Trp Tyr 202530 Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys

<210> Leu Leu lle 354045 Tyr Tyr Thr Ser Ser Leu His Ser Gly Val Pro Ser Arg
i-ﬁ%ﬁ E Ser Gly 505560 Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
213> hLewi@inPro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gin His Ser
- Lys Leu Pro Arg 859095 Thr Phe Gly Gly Gly Thr Lys Val Glu lle Lys
25552 190105, 52105 18,5211% 107 <212> PRT <213> Artificial <220> <223>
Miscellaneous construct <400> 18 x17563_WO0_5T25 Asp lle Gin Met Thr
<400>
gacatcc%g St%gfcr((:) Ser Ser Leu Ser Ala %er Va!L |¥gtaggaga cagagtcacc 60
atcacttgca gtgcaagtca gggcaticag tggtatttaa actggtatca gcagaaacca 120
gggaaagccc ctaageicct gatctattac acatcaagtt tacactcagy ggtccoccatca 180
aggttcagtg gcagtggatc tgggacagat ttcactctca ccatcagcag totgcaacct 240
gaagattttg caacttacta ctgicagcag catagtaaac ttcctcggac gttcggcegga 300
gggaccaagg tggagaltcaa acggactgtg gotgeaccat ctgtetteat ctteccgeca 360
tctgatgage agttgaaatc tggaactgee totgtigtgt goctgotgaa taacttcrat 420
cccagagagg ccaaagtaca gtggaaggtg gataacgcece tccaatcggg taactcccag 480
gagagtgtca cagagcagga cagcaaggac agcacctaca gectcagcag caccctgacg 540
c¢tgagcaaag cagactacga gaaacacaaa gtctacgoct gegaagtcac ccatcaggge 600
ctgagctcge ccgtcacaaa gagcettcaac aggggagagt gc 6427
<210> 12
<211l> 642
<212> DNA
<213> Artificial
<220>
<223> Miscellianeous construct
<400> 12
gacatccaga tgacccagtc tccatcctco ctgtctgeat ctgtaggaga cagagtcacc 60
atcactigca aggccagtca ggatgtgcac actgctgtag cctggtatca gcagaaacca 120
gggaaagccc ctaagetcct gatctatigg geatccacce ggtggactgg agtcccateca 180
aggttcagtyg gcagtggatce tgggacagat ttcactctca ccatcageag tctgcaacct 240
gaagattttg caacttacta ctgtcagcaa tatagegatt atccgtggac grteggegga 300
gggaccaagg tggagatcaa acggactgtg getgeaccat ctgtcttcat cttccegeca 360
tctgatgage agttgaaatc tggaacltgce tctgttgtot goctgetgaa taacttctat 420
cccagagagg ccaaagtaca gtggaaggig gataacgeoc tccaatcggg taactcccag 480
gagagtgtca cagagcagga cagcaaggac agcacctaca gecctcagcag caccctgacg 540
ctgagcaaag cagactacga gaaacacaaa gtctacgect gegaagtrac ccatcaggge 600
ctgagctege ccgicacaaa gagettcaac aggggagagrt gc 642
<210> 13
<211> 639

Page 13



151015 Asp Arg Val Thr lle Thr Cys Lys Ala ser Gin Asp val His Thr Ala
202530 Val Ala Trp Tyr Gin Gin Lys pro Gly Lys Ala Pro Lys Leu Leu lle
354045 Tyr Trp Ala Ser Thr Arg Trp Thr Gly val Pro Ser Arg Phe Ser Gly
505560 Ser Gly Ser Gly Thr Asp phe Thr Leta Thr Ile Ser Ser Leu Gin Pro
65707580 Glu Asp Phe Ala Thr Tyr Tyr cys Gin Gin Tyr Ser Asp Tyr Pro
Trp 859095 Thr Phe Gly Gly GKATHe.y©v&T Glu lle Lys 100105 <210> 19

<212>
<213>

112.106,<212> PRT <213> Artificial <220> <223> miscellaneous

construct <400> 19 Glu lle Val Leu Thr Gin Ser Pro Ala Thr Leu Ser Leu

<220>
<223>

< 40>

Ser Pro. Gly 1510
g

Léu lle Tyr 354045 Ser Thr Ser Glu Leu Ala ser Gly

0753

15

lle

Pro Ala Arg

%LII Agg Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser Val
8Ris Lf‘?p Tyr Gin Gin Lys Pro Gly Gin Ala Pro Arg Leu
Phe

gaaattogdl ERFSEISO5586°CH SECGIy T ASH Phe THI%EG PREAESEF Ser Lef®
cretectgpdy Rpay &lugeh ¢07580Asn PhenAlaMak TysdhhacCysc@inHGirkegySer Hiso

240
300
360
420
480
540
600
639

Leu Pro Leu Thr 859095 Phe Gl)é Gl Glg Thr L¥s Val Glu lle Lé/s 10010158
caggctccca ggotcctcat ctatagecaca tetgadetygg cttctfggeat cccagodagyg C
ttcagtggea grgggtctygg gacagactic acictcacca tcagcagect agagectgaa
gattttgcag ttrattacty tcagcagctt agtcatolice cgotcacgtit cggoguagdg
accaaggtgg agatcaaacg aacigtggct geaccatctyg toticatett ccegecatct
gatgagcagt tgaaatctgg aactgeoctet gttgtgtgee tgctgaataa ctictaiccc
agagaggceca aagtacagty gaaggtggat aacgccctco aatcgggtaa ctcccaggag
agtgtcacag agcaggacag caaggacagc acctacagcee tcagoageac cctgacgety
agcaaagcag actacgagaa acacaaagtc tacgectgcg aagtcaccca teagggootg
agetegooeg tcacaaagag cttcaacagyg ggagagrge
<210> 14
<211> 118
<212> PRT
<213> Artificial
<220>
<223> Miscellaneous construct
<400> 14
Gln val Gln teu val 6In Ser Giy Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15
Ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20 25 30
Phe Leu Asn Trp val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Thr Ile Tyr Pro Tyr His Asp Gly Thr Thr Tyr Ser Gln Lys Phe
50 35 60
Lys Gly Arg val Thr ITe Thr aAla Asp Lys Ser Thr Ser Thr ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95
Ala Arg GTu GTu Glu Asp Gly GIn Phe Asp Tyr Trp Gly GIn Gly Thr
100 105 1190
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<210> 20 <211> 10 X17563_WO_ST25 <212> PRT <213> Attificial

<220> <223> Miscellaneous construct <400> 20 Gly Tyr Thr Phe Thr Asp

Tyr Phe Leu Asn 1510 <210> 21 <211> 17 <212> PRT <213> Atrtificial

<220> <223> Miscellaneous construct <400> 21 Thr lle Tyr Pro Tyr His

Asp Gly Thr Thr Tyr Ser GIn Lys Phe Lys 151015 Gly <210> 22 <211> 9

<212> PRT <213> Artificial <22025&228%> Kigéellaneous construct <400>

Thr Va]zﬁ@d@uﬁ@h KEp Gly GIn Phe Asp Tyr 15 <210> 23 <211> 11 <212>

PRT <213> Atrtificial <220> <223> Miscellaneous construct <400> 23 Ser
<210s %a Ser GIn Gly lle GIn Trp Tyr Leu Asn

<211> 118
<212> PRT
<213> Artificial

<220> )
<223> Miscellaneous construct

<400> 15
GIn val Gln Leu val ¢In ser Gly Ala Glu val Lys Lys Pro Gly Ala
1 5 i0 15

Ser vVal Lys val Ser Cys Lys val Ser Gly pPhe Pro Ile Lys Asp Thr
20 25 30

Phe Gln His Trp val Arg Gin Ala Pro Gly Lys Gly teu Glu Trp Met
35 40 45

Gly Trp Ser Asp Pro Glud Ile Gly Asp Thr Glu Tyr Ala Ser Lys Phe
50 55 60

GIn Gly Arg val Thr Met Thr Glu Asp Thr Ser Thr Asp Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala Thr Gly Asp Thr Thr Tyr Lys Phe Asp phe Trp Gly Gln Gly Thr
100 105 110

Thr val Thr val Ser Ser

135
<21i0> 16
<211> 124

<Z2172> PRT
<213> Artificial

<220> )
<223> Miscellanecus construct

<400> 16
GTu val GIn Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Giu
1 5 10 15

Ser Lteu Lys Ile Ser Cys Lys Gly Ser Asp rhe Glu Ile Lys Asp Tyr
20 25 30

Tyr Ile His Trp val Arg Gin Met Pro Gly Lys Gly Leu Glu Trp Met
35 40 45
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1510 <210> 24 <211> 7 <212> PRT <213> Artificial <220> <223>
Miscellaneous construct <400> 24 X17563 WO_ST25 Tyr Thr Ser Ser
Leu His Ser 15 <210> 25 <211> 9 <212> PRT <213> Artificial <220>
<223> Miscellaneous construct <400> 25 GIn GIn His Ser Lys Leu Pro
Arg Thr 15 <210> 26 <211> 10 <212> PRT <213> Atrtificial <220> <223>
cellanequs construct <4003 P r Phe GIn
Gly GTn i éﬁ

fo$ f7“§§’1f§y1‘?2&15@'§£”r %éle“j %rtuﬁcua‘ﬁ%25%> <223>

Mlscellaneous construct <400> 27 Trp Ser Asp Pro Glu lle Gly Asp Thr

Gln (ﬂyC-éﬁjn-wra'f‘l‘r?lh%erlJl'gsslgrheA(‘i;a!_nAsp Lys ;esar Ile ser Thr Ala “égr
65 70

teu GIn Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr ggr Cys
85 90

ala arg Glu Gly Tyr Tyr Tyr Asp Gly Arg Asp Tyr Trp Tyr Phe Asp
100 105 110

val Trp Gly GIn Gly Thr Thr vai Thr val Ser Sser
115 120

<210 17

<23il> 107

<212> PRT

<213> Artificial

<220> _
<223> Miscellaneous construct

<400> 17

Asp Ile GIn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

Asp Arg val Thr ITe Thr Cys Ser Ala Ser GlIn Gly Ile Gin Trp Tyr
20 25 30

Leu Asn Trp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu Ife
35 40 45

Tyr Tyr Thr Ser Ser Leu His Ser Gly val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp Phe Ala Thr Tyr Tyr Cys Gln Gln His Ser Lys Leu gro Arg
g5 90 5

Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105

<210> 18

<211 107

<212> PRYT

<213> Artificial

<220>
<223> Miscellanecus construct

<400> 18
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Asp Ile
1

AsSp Arg
val aAla

Tyr Trp
50

Ser Gly
65

Glu Asp
Thr Phe

<210>
<211>
<212>
<213>

<220>
<223>

<400>
Glu Ite
1

Glu Arg
His Trp

ser Thr
50

Gly ser
65

Asp Phe

Phe Gly

<210>
<211>

151015 Gly <210> 28 <211> 9 <212> PRT <213> Artificial <220> <223>
Miscellaneous construct <400> 28 Gly Asp Thr Thr Tyr Lys Phe Asp Phe
15 <210> 29 <211> 11 <212> PRT <213> Artificial X17563 W0 _5T25
<220> <223> Miscellaneous construct <400> 29 Lys Ala Ser Gin Asp val
His Thr Ala Val Ala 1510 <210> 30 <211> 7 <212> PRT <213> Atrtificial
<220> <223> Miscellaneous c#Asfrotw1602 80 Trp Ala Sefr Thr Arg Trp
Tﬁ}'lg’%'?jsr({’)’ﬁ é;ﬂ QZS_LQZL'B @"925"55 Eﬁ?ﬁmu Ser Ala Ser \1% Gly

val Thr Ile Thr Cys Lys Ala Ser Glin Asp val His Thr Ala
20 25 3G

Trp Tyr Gln GIn Lys Pro Gly Lys Ala Pro Lys Leu Leu Ile
35 40 45

Ala ser Thr arg Trp Thr ¢ly val Pro ggr Arg Phe Ser Gly
55

ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
70 75 80

Phe Ala Thr Tyr Tyr Cys Gln GIn Tyr Ser Asp Tyr Pro Trp

85 90 95
Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
19
106
PRT
Artificial

Miscellaneous construct
19

val Lteu Thr GIn Ser Pro Ala Thy Leu Ser Leu Ser Pro Gly
5 10 15

Ala Thr Leu Ser Cys Ser Ala Ser Ser Ser val Ser Tyr Ile
20 25 30

Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg teu Leu Ile Tyr
35 40 45

Ser Glu Leu Ala Ser Gly Ile Pro Ala Arg Phe Ser Gly Ser
55 60

Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro Glu
70 75 80

Ala val Tyr Tyr Cys GIn GIn Leu Ser His Leu Pro Leu Thr
85 90 95

Gty Gly Thr Lys val Glu Ile Lys
100 105

20
10
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<212>
<213>

<220>
<223>

<400

<213> Artificial <220> <223> Miscellaneous construct <400> 31 GIn GIn
Tyr Ser Asp Tyr Pro Trp Thr 15 <210> 32 <211> 10 <212> PRT <213>
Artificial <220> <223> Miscellaneous construct <400> 32 Asp Phe Glu lle
Lys Asp Tyr Tyr he His 1510 <210> 33 <211> 17 <212> PRT <213>
Artificial <220> <223> Miscellaneous construct <400> 33 GIn lle Asp Ala
Glu Asp Gly Glu Thr Glu Tyr AkLPF¥63Ang.Bhe Gin 151015 Gly
XFI5p3WO0_5T25 <210> 34 <211> 17 <212> PRT <213> Artificial <220>
<223> Miscellaneous construct <400> 34 Gin lle Asp Ala Glu Asp Gly Glu
Thr Glu Tyr Ala Pro Arg Phe Gin 151015 Gly <210> 35 <211> 17 <212>
BRT% fgg%ﬁifféjlafz% <223> Miscellaneous construct <400> 35

20

Gly Tyr Thr Phe Thr Asp Tyr Phe Leu Asn
1 5 1

<210>
<211>
<212>
<213>

<220>
<223>

<400

1

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212>
<213>

«<220>
<223>

<400>

1

<210>
<211>
«<212>
<213>

<220>
<223>

<400>

21

17

PRT
Artificial

Miscellaneous construct

21

Thr Ile Tyr Pro Tyr His Asp Gly Thr Thr Tyr Ser Gln Lys P?e LYyS
5 10 1

22

g

PRT
Artificial

Miscellaneous construct

22

Glu Glu GTu Asp Gly GIn Phe Asp Tyr
5

23

i1

PRT
Artificial

MiscelTaneous construct

23

ser Ala Ser Gln Gly ITe GIn Trp Tvyr Leu Asn
10

5

24

7

FRT

Artificial
Miscellaneous construct
24
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1

<210>
<211>
<212>
<Z13>

<220>
<223>

<400

Gin lle Asp Ala Glu Asp Gly Glu Thr Glu Tyr Ala Pro Arg Phe Gin 151015
Gly <210> 36 <211> 7 <212> PRT <213> Atrtificial <220> <223>
Miscellaneous construct <400> 36 Ser Thr Ser Glu Leu Ala Ser 15 <210>
37 <211> 9 <212> PRT <213> Artificial <220> <223> miscellaneous
construct <400> 37 Gin Gin Leu Ser His Leu Pro Leu Thr 15 <210> 38
<211> 322 X17563 WO _5T25%xZ2kA>WRRIT2213> Artificial <220> <223>

YT ThimisEeftahebtts EoRshRict <400> 38 Gly Pro Ser Val Phe Pro Leu Ala Pro

Cys Ser Arg Ser Thr Ser Glu 151015

25

g

PRY
Artificiai

Miscellaneous construct

25

GIn Gln His Ser Lys Leu Pro Arg Thr
1 5

<210>
<Z211>
<212>
<213>

<220>
<223>

<400

Gly Phe Pro Ile Lys Asp Thr Phe GIn His
1 5

<Z210>
<211>
<212>
<213>

<220>
<223>

<400>

1

Gly

<210>
<211>
<212>
<213>

<220>
<223>

<400>

26

10

PRT
Artificial

Miscellaneous construct

26

10

27

17

PRT
Artificial

Miscellaneous construct

27

Trp Ser Asp Pro Glu Ile Gly Asp Thr Giu Tyr Ala Ser Lys ige Gln

5 10

28

9

PRT
Artificial

Miscellaneous construct

28

Gty Asp Thr Thr Tyr Lys Phe Asp Phe
1 5

<Z210>
<211>
<212>
<213>

29
11
PRT
Artificial
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<220>
<Z223>
<400>

Ser Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro 202530
Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr 354045
Phe Pro Ala val Leu Gin Ser ser Gly Leu Tyr Ser Leu Ser Ser Val 505560
Val Thr Val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn
65707580 Val Asp His Lys Pro Ser Asn Thr Lys Val Asp Lys Arg Val Glu
Ser 859095 Lys Tyr Gly Pro Prot&ys3P¥6 Rii@d Cys Pro Ala Pro Glu Phe
Leu Gly 100105110 Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys
AspcEint LewMetdASAre125 lle Ser Arg Thr Pro Glu Val Thr Cys Val Val
ggl Asp Val Ser Gin 130135140 Glu Asp Pro Glu val GIn Phe Asn Trp Tyr
| Asp Gly Val Glu val 145150155160 His Asn Ala Lys Thr Lys Pro Arg

Ef_ys ATaGlarGiu GirsPheaAsi SeThirhr Ty k65276175 Arg Val val Ser val Leu Thr

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>
<212>
<213>

<220>
<223

<400

val Leu His Gin Asp Trp Leu Asn @Iy 180185190 Lys Glu Tyr Lys Cys Lys
Val Ser Asn Lys Gly Leu Pro Ser Ser lle 195200205 Glu Lys Thr lle Ser
Bys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val 210215220 Tyr Thr Leu Pro
éigq; Ser Gin Glu Glu Met Thr Lys Asn Gin Val Ser 225230235240
Xt?568:mO_sT25 Leu Thr Cys Leu val Lys Gly Phe Tyr Pro Ser Asp lle
Ala Val Glu

Miscellaneous construct

30

Trp Ala ser Thr Arg Trp Thr
5

31

9

PRT
artificiai

Miscellaneous construct

31

Gin GIn Tyr Ser Asp Tyr Pro Trp Thr
5

32

10

PRT
Artificial

Miscellaneous construct

32

Asp Phe Glu ITe Lys Asp Tyr Tyr Ile His
1 5 10

<210>
<211>
<212>
<213>

<220>
<223>

<400

33

17

PRT
Artificial

Miscellaneous construct

33

Gin Ile Asp Ala Glu Asp Gly Glu Thr %&u Tyr Ala Pro Arg pPhe Gln
1 5

Gly

15
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«<210>
<211>
<212>
<213>

<220
<223>

<400

245250255 Trp Glu Ser Asn Gly Gin Pro Glu Asn Asn Tyr Lys Thr Thr Pro
Pro 260265270 Val Leu Asp Ser Asp Gly Ser Pile Pile Leu Tyr Ser Arg
Leu Thr val 275280285 Asp Lys Ser Arg Trio Gin Glu Gly Asn Val Pile Ser
Cys Ser Val Met 290295300 is Glu Ala Leu His Asn His Tyr Thr Gin Lys
Ser Leu ser Leu Ser 305310315320 eu Gly <210> 39 <211> 970 <212>
DNA <213> Artificial <220> <2282 hiiseelisindous construct <400> 39
ggcccatcgg tcttceegcet agegecctge tccaggagca cctccgagag cacagecgec60
ghgggctgcc tggtcaagga ctacttccce gaaccggtga cggtgtcgtg gaactcaggcel120
Ccctgacca geggegtgea caccttceecg getgtectac agtcctcagg actctactcc180
gclcageage gtggtgaccg tgccctccag cagcettggge acgaagacct acacctgcaa240
cgtagatcac aagcccagca acaccaaggt ggacaagaga gttgagtcca
gatatggtec300 cecatgeeea cectgeccag cacctgagtt cctgggggga ceatcagtet
tcctgttcec B0 cccaaaacce aaggacactc tcatgatctc ccggacccct gaggtcacgt
#tgtggtggt420 ggacgtgagc caggaagacc ccgaggtcca gttcaactgg tacgtggatg

: 1n 110 98G19989H480 . 9CAIRAI0EE ARHRCERRTS FICB99AG02 AFagiicaas

Gly

<210>
<211
<212>
<213>

<220>
<223>

<400>

1

Gly

<210>
<211>
<21Z2>
<213>

<220>
<223>

<400>

agcacgtacs gtgtggtcag540 cgtcctéécc gtcctgcacc aggactgct gaacggcaag
gagtacaagt gcaaggtctc600 caacaaaggc ctccegtcct ccatcgagaa aaccatctce
aaagccaaag ggcagccccg660 agagccacag gtgtacaccc tgcccccatc
ccaggaggag atgaccaaga accaggtcag720 cctgacctgc ctggtcaaag gcttctaccc
cagcgacatc gccgtggagt gggaaagcaa780 tgggcagccg gagaacaact
ataagaccac gcctccegtg ctggactccg acggctectt840 cttcctctac agcaggctaa
éégtggacaa gagcaggtgg caggagggga atgtcttctc900 atgctccgtg atgcatgagg
gletgeacaa ccactacaca cagaagagcc tctcectgtc960 tetgggttga970

Miscellaneous construct

35

Gln Ile Asp Ala Glu Asp Gly Giu Thr Glu Tyr Ala Pro Arg Phe Gin
5

10 15

36

7

PRT_ o

Artificial
Miscellaneous construct

36

Ser Thy Ser Glu Leu Ala Sser
1 5

<210>
<211>
<212>
<213>

<220>
<223>

<400>

1

<210>
<211>

37

9

PRYT
Artificial

Miscellaneous construct

37

GIn ¢1n Leu Ser His lLeu Pro Leu Thr
5

38

322
Page 21



<212>
<213

<220>
<Z223>

<400>

GWy Pro %X-TXE

x17563 wo_sT25 <210> 40 <211> 444 <212> PRT <213> Artificial <220>
<223> miscellaneous construct <400> 40 Glu val GIn Leu GIn Gin Ser val
Ala Glu Leu Val Arg Pro Gly Ala 151015 Ser Val Lys Leu Ser Cys Thr Ala
Ser Gly Phe Asn lle Lys Ser Thr 202530 Phe Met His Trp Val Lys Gin Arg
Pro Asp Gin Gly Leu Glu Trp lle 354045 Gly Trp lle AS Pro Glu Asn Gly
Asp Thr Glu Tyr Ala Ser Lys PKé7503560.6ia Gly Lys Ala Thr met Thr Ala
']l;lpg 28" Ser Asn Thr Ala Tyr 65707580 Leu Gin Leu Ser Ser Leu Thr
Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Thr Thr Gly Glu Ser Asn Tyr
§ %Ehe TrE [cu Gly Thr 100105110 Thr Leu Thr val Ser Ser
r P1o°P16 Ser val Tyr Pro 115120125 Leu Ala Pro Gly Thr
Aka Leu Lys Ser Asn Ser met val Thr [cu Gly 130135140 Cys Leu Val Lys
Prq Gl | Thr Thr.T 5 Ser Gly
Ala Leu @hﬁqgeg gl;/t ggl ng'lélr—%%l% P%FA%Q%IELEE%?%%%%%%NS Ser
Gly Leu Tyr Thr Leu Thr Ser Ser Val Thr Val Pro Ser Ser Thr 180185190

ser Thr IRLIO 28LGiRTheyal Thr Gys Asa WahbAR HisHRre Alacser ser
1952001205 25 30

val Thr val ser Trp Asn Ser Gly aAla Leu Thr Ser g;y val His Thr

35 40

Phe Pro Ala val Leu Gln Ser Ser Gly Leu Tyr Ser Leu Ser Ser val

50

55 &0

val Thr val Pro Ser Ser Ser Leu Gly Thr Lys Thr Tyr Thr Cys Asn

65

val Asp

70 75 30

His Lys Pro Ser Asn Thr Lys val Asp Lys Arg val Glu Ser
85 90 95

Lys Tyr Gly Pro Pro Cys Pro Pro Cys Pro Ala Pro Glu Phe Leu Gly

Gly Pro

100 105 110

Ser val phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met
115 1206 125

Iie

Glu

145

His

Arg

Lys

Glu

Tyr
225

ser

130

Asp

Asn

va’l

Glu

Lvs

Thr

Arg

Pro

Ala

val

Tyr

195

Thr

Leu

Thr

Glu

LYS

Ser

180

LyS

Pro

Pro

val

Thr

165

val

Cys

ser

Pro

Glu

Gin

150

LYS

Leu

Lys

Lys

ser
230

val

135

Phe

Pro

Thr

val

Ala

215

Gn

Thr

Asn

Arg

val

Ser

200

LYS

Glu

Cys val val val Asp val Ser Gin

Trp

Glu

Leu

185

Asn

Gly

GTu

Tyr val

155

Git Gin

His Gln

Lys Gly

Gln Pro

Met Thr
235

140

Asp

Phe

ASp

Leu

page 22

Gly

ASHh

Trp

Pro

205

Glu

Asn

val

Seyr

Leu

190

Ser

Pro

Gln

Glu

Thr

175

Asn

Ser

Gln

val

val

160

Tyr

Gly

ITe

val

ser
240



Thr Lys Val Asp Lys Lys lle val Pro Arg Asn Cys Gly Gly Asp Cys

210215220 Lys Pro Cys lle Cys Thr Gly Ser Glu val Ser Ser val Phe lle

Phe 225230235240 Page 24 X17563 WO0_ST25 Pro Pro Lys Pro Lys Asp
Val Leu Thr lle Thr Leu Thr Pro Lys Val 245250255 Thr Cys Val Val val
Asp lle Ser Gin Asp Asp Pro Glu Val His Phe 260265270 Ser Trp Phe Val

Asp Asp Val Glu Val His Thr AMLGIR3THPAY
Lot The b UAYR IS T BB A et Yl Sbr b

G Pré 2

r5rQel275 80285 Pro Glu Glu
&é’:éoo lle Leu

His Gin Asp Trp Leu Asn Gly Arg Thr Phe Arg Cys Lys Val 305310315320

Thr Ser Ala

Trp GTUBE%%éﬁébg

la_Ph hr |l
BN T &b RGeS, Ty RIB S50

(rer Pro Thr

Lys 340345350 Glu Glu Met Thr Gin Asn Glu Val Ser lle Thr Cys Met Val

Lys. G 5536
val Leuég%%grg% Qﬁ

703

975&;'96@4 Fie P Ask '?JYRNQ?
5380 £&im Glu Asn Tyr Lys Asi

L GluFp Gin Met Asn
s'hr Pro Pro Thr Met Asp

Thr Asp Gly Ser 385390395400 Tyr Phe Leu Tyr Ser Lys Leu Asn Val Lys

ASp LysL¥§rGA¥é-yﬁ"ErﬁﬁjrtﬁjnG495ﬂ§Q4\;‘aa GlyeAga Tl Pha Th€yseser Val Leu
290His Glu Gly Leu His2ASn His 420425430 300

His Glu Ala Leu His Asn His Tvr Thr Gln Lys Ser Leu Ser Leu Ser
310

305

Leu Gly

<210>
<211>
<Z212>
<2313>

39
970
DNA

<220>
<223>

<400> 39
ggcccatogy

ctgggetgee
gccctgacca
geteageage
cgtagatcac
cccatgecca
cccaaaaccce
ggacgtgagc
gcataatgcc
cgtcctcace
caacaaaggc
agagccacag
cctgacctygce
tgggcagcceg
cticctctac
atgcteegty

tetgggttga

artificiatl

tctteceget
tggtcaagga
gcggegtgea
gtggtgaccyg
aagcccagea
ccctgeccag
aaggacactc
caggaagacc
aagacaaagc
gtcctgeacce
ctccegtect
gtgtacaccc
ctggtcaaag
gagaacaact
agcaggctaa

atgcatgagg

Miscellaneous construct

agecgeectge
ctacticecc
cacctteecy
tgccctecag
acaccaaggt
cacctgagtt
tcatgatctc
ccgaggteca
cgcgggagga
aggactgget
ccatcgagaa
tgccceccatce
gcttcotaccce
acaagaccac
ccgtggacaa

ctctgeacaa

315

rccaggagea
gaaccggtga
getgtcctac
cagcttggge
ggacaagaga
cctgggggga
ccggaccect
gttcaactyy
gcagttcaac
gaacggcaag
aaccatctcc
ccaggaggay
cagcgacatc
gccteocgtg
gagcaggtgg

ccactacaca

Page 23

cctccgagag
cggtygtegty
agtcctcagg
acgaagacct
gttgagtcca
ccatcagtct
gaggtcacgt
tacgtggatg
agcacgtacc
gagtacaagt
aaagccaaag
atgaccaaga
gcegtggage
ctggactccy

caggagggga

cagaagagcc

320

cacageegec
gaactcaggce
actctactec
acacctgcaa
aatatggecc
tcctgttece
gcgtggtggt
gcgtggaggt
gtgtggtcag
gcaaggtctc
ggcageeocy
accaggtcag
gggaaagcaa
acggctectt
atgtcttctc

Tctcectgte

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
970



His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys 435440 <210> 41 <211>
214 <212> PRT <213> Artificial <220> <223> Miscellaneous construct
<400> 41 Asp lle Val met Thr Gin Ser His Lys Phe Met Ser Thr Ser Val
Gly 151015 x17563 _WO_ST25 Asp Arg Val Ser lle Thr Cys Lys Ala Ser
Gin Asp Val Ser Thr Ala 202530 Val Ala Trp Tyr Gin Gin Lys Pro Gly Gin
210 Ser Pro Lys Leu Leu lle 354048TTg6TOART Ser Thr Arg His Thr Gly val
<711% éfg Asp Arg Phe Thr Gly 505560 Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr
<212> HBetser Asp Val Gin ser 65707580 Glu Asp Leu Ala Asp Tyr Phe cys Gin
<213> @i ycder Asn Tyr Pro Trp 859095 Thr Phe Gly Gly Gly Thr Lys Leu Glu
<220> lle Lys Arg Ala Asp Ala Ala 100105110 Pro Thr val Ser lle Phe Pro Pro
<223> SesEir @leoGin dwey Alacthr Gly 115120125 Gly Ala Ser Val Val Cys Leu
<4005 t Asn Asn Phe Tyr Pro Arg Asp lle 130135140 Ser Val Lys Trp Lys lle
Asp Gly Thr Glu Arg Arg Asp Gly Val Leu 145150155160 Asp Ser val Thr
%“‘ Va"‘A%lﬁG’iﬁ%gﬁrSéﬂ*EﬁAsﬁaéeﬁ\ﬁ%lﬁ'gyr's%f et S‘é’ﬂl@S‘l@%@er Thr Leu
Ser Leu Sér Lys Ala Asp Tyr Glu %er His Asn Leu Tyr

ser val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn Ile 5%5 Ser Thr
20 25

phe Met His Trp val Lys GIn Arg Pro Asp Gln Gly Leu Glu Trp Ile
35 40 45

Gly Trp ITe Asp Pro Glu Asn Gly Asp Thr Glu g%r Ala Ser Lys Phe
50 55

GIn Gly Lys Ala Thr Met Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80

Leu GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr ala val Tyr ggr Cys
&5 90

Thr Thr Gly GIu Ser Asn Tyr Asp Phe Asp Phe Trp Gly Leu Gly Thr
100 105 116

Thr Leu Thr val ser Ser Ala Lys Thr Thy Pro Pro Ser val Tyr Pro
115 120 125

teu Ala Pro Gly Thr ATa Leu Lys Ser Asn Ser Met val Thr teu Gly
130 135 140

Cys teu val tys Gly Tyr Phe Pro Glu Pro val Thr val Thr Trp Asn
145 150 155 160

ser Gly Ala Ley Ser Ser Gly val His Thr Phe Pro ala val Leu Gln
165 176 175

Ser Gly Leu Tyr Thr Leu Thr Ser Ser val Thr val Pro Ser Ser Thr
180 185 180

Trp Pro Ser Gln Thr val Thr Cys Asn val Ala His Pro Ala Ser Ser
195 200 205

Thr Lys val Asp Lys Lys Ile val Pro Arg Asn Cys Gly Gly Asp Cys
210 215 220

Lys Pro Cys Ile Cys Thr Gly Ser Glu val Ser Ser val Phe Ile Phe
225 230 235 240
Page 24



180185190 Thr Cys Glu Val Val His Lys Thr Ser Ser Ser Pro Val Val Lys
Ser 195200205 Phe Asn Arg Asn Glu Cys 210 <210> 42 <211> 450
<212> PRT <213> Atrtificial <220> <223> miscellaneous construct <400>
42 Glu Val Gin Leu Gin Gin ser Gly Ala Glu His val Lys Pro Gly Ala
151015 Ser Val Lys Leu Ser Cys Thr Ala ser Asp Phe Asn lle Lys Asp Tyr
202530 Page 26 X17563 WOXST¥3 e It His Trp Val Lys Gin Arg Thr
Ala Gin Gly Leu Glu Trp lle 354045 Gly Arg lle Asp Pro Glu Asp Gly Glu
pro prol by &Shr-dyrWasBsoviny Phe D0b56@ GinrGlyLys:Alarbhe fle NeAla Asp
Thr Ser Set4&sn Thr Ala Tyr 65707880 Leu Gin Leu Ser&er Leu Thr Ser
Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Giu Gly Tyr Tyr Tyr Asp
Thr CysseaAr?aAspa‘leﬂﬂ'wpI‘lTyr Pdre Ahgraa@mm@wan TrigeG Iy ThrrGly Thr Thr
val Tht&?al Ser Ser Ala Lys THThr 115120125 Pro 1 Ser Val Tyr Pro
Leu Ala Pro Gly Thr Ala Leu Lys Ser Asn 130135140 Ser met Val Thr Leu
ser Trpeggg:ygleﬁ;wﬁwy@lygggr Fehle 0k G Pra gggﬂmssmd’m

Pro Glu Glu GIn Phe Asn Ser Thr Phe Arg Ser Val Ser Glu Leu Pro
290 295 300

Ile teu His Gln Asp Trp Led Ash Gly Arg Thr Phe Arg Cys Lys val
305 310 315 320

Thr Ser ATa Ala Phe Pro Ser Pro Ite Glu Lys Thr Ile Ser Lys Pro
325 330 335

Giu Gly Arg Thr GIn val Pro His val Tyr Thr Met Ser Pro Thr Lys
340 345 350

Glu Glu Met Thr ¢In Asn Giu val Ser Ile Thr Cys Met val Lys Gly
355 360 365

Phe Tyr Pro Pro Asp Ile Tyr val Glu Trp Gin Met Asn Gly GlIn Pro
370 375 380

Gin Glu Asn Tyr Lys Asn Thr Pro Pro Thr Met Asp Thr Asp Gly Ser
385 390 395 400

Tyr Phe Leu Tyr Ser Lys Leu Asn val Lys Lys Glu Lys Trp GIn Gln
405 410 415

Gly Asn Thr Phe Thr Cys Ser val Leu His GIu Gly iLeu His Asn His
420 425 430

His Thr Glu Lys Ser Leu Ser His Ser Pro Gly Lys
435 440

<210> 41

<211> 214

<212> PRT

<213> Artificial

<220> )
<223> Miscellaneous constiruct

<400> 41
Asp ITe val Met Thr GIn Ser His Lys Phe Met Ser Thr Ser val Gly
i 5 10 15
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Asp

va’l

Tyr

Ser

65

Glu

Thr

Pro

Ser

145

ASD

Ser

Thr

Phe

Val Thr Val Thr Trp Asn Ser Gly Ala Leu Ser ser Gly Val His Thr
165170175 Phe Pro Ala Val Leu Gin Ser Gly Leu Tyr Thr Leu Thr Ser Ser
Val 180185190 Thr Val Pro Ser Ser Thr Trp Pro Ser Gin Thr val Thr Cys
Asn Val 195200205 Ala His Pro Ala Ser Ser Thr Lys val Asp Lys Lys lle
VaI Pro Arg 210215220 Asn Cys Gly Gly Asp Cys Lys Pro Cys lle Cys Thr
y_Ser GIu Val 2252302352 algénﬁseqw&rr@he%e Phe Pro P o Lys Pro
Arg L¥/§1A§§ Val Eellfhibife SU525G255 T LetePhf Pra s & cys val
VaI Val Asp lle Ser Gin Asp 260265270 Asp Pro Glu Val His Phe Ser Trp
e Val As V | Gl VaI 75280285 T r Ala Gin Thr Arg Pro Pro
Ata T;"':)Gm/ GlnRBh%ngr?/éeEg'Phr ghegk‘fg%%ozg% Peage IZE%I 7
X17563 WO _ST25 Ser Val Ser Glu Leu Pro lle Leu His Gin Asp Trp Leu
Trpm@éxﬁ%? éffﬁl%ﬁﬁp Hy Rhg g, cystys Y #hEhiSerAla Ala Phe
50 Pro Ser Pro lle 825330335 Lys Thr llegder Lys Pro Glu Gly Arg Thr
Gin Val Pro His Val Tyr 340345350 Thr Met Ser Pro Thr Lys Glu Glu met

Gty TEU G A Gl aterlle 3293603651 The Ly dpetyal dys §év Phe Tyr
Pro Pro Asp lleTyr Val Glu Trp 370375380

Asp Leu Ala Asp Tyr Phe Cys Gln GlIn Tyr Ser Asn Tyr Pro Trp
85 90 95

phe Gly Gly Gly Thr Lys teu Glu Ile Lys Arg Ala Asp Ala Ala
100 105 110

Thr val Ser 1le Phe Pro Pro Ser Thr Glu GIn Leu Ala Thr Gly
115 120 125

Ala ser val val Cys Leu Met Asn Asn Phe Tyr Pro Arg Asp Ile
130 135 140

val Lys Trp Lys Ile Asp Gly Thr Glu Arg Arg Asp Gly val Leu
150 155 160

Ser val Thr Asp 6Tn Asp Ser Lys Asp Ser Thr Tyr Ser Met Ser
165 170 175

Thr Leu Ser Ley Ser Lys Ala Asp Tyr Glu Ser His Asn Leu Tyr
180 185 196

Cys GTu val val ®is Lys Thr Ser Ser Ser Pro val val Lys Ser
195 200 205

Asn Arg Asn Glu Cys
210

<210> 42

<211> 450

<212> PRT

<213> Artificial

<220>
<223> Miscellaneous construct

<400> 42

1

Glu val ¢1n cteu GIn GIn Ser Gly Ala Glu His val Lys Pro %éy Ala
5

10

Ser val Lys Leu Ser Cys Thr Ala Ser Asp Phe Asn Ile g%s Asp Tyr

20 25
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TV

Gly

GIn

65

feu

Ala

val

Pro

Ser

145

val

Phe

Thr

Ala

Asn

225

Ser

Thr

ASD

Thr

GIn Met Asn Gly Gin Pro Gin Glu Asn Tyr Lys Asn Thr Pro Pro Thr
385390395400 Met Asp Thr Asp Gly Ser Tyr Phe Leu Tyr Ser Lys Leu
Asn Val Lys 405410415 Lys Glu Lys Trp Gin Gin Gly Asn Thr Phe Thr Cys
Ser Val Leu His 420425430 Glu Gly Leu His Asn His His Thr Glu Lys Ser
Leu Ser His Ser Pro 435440445 Gly Lys 450 <210> 43 <211> 213 <212>
PRT <213> Artificial <220> <22B25Kisgellangpus construct <400> 43 Glu
lle Val Leu Thr Gin Ser Pro Ala Leu Met Ser Ala Ser Pro Gly 151015 Glu
T1elysValFhidvet JhiCysserita Ser Sen SarVedSeriTyr det 22530 His
TBP Phe Gin Gin Lys Prd*&Gly Thr Ser Pro Lys L&u Trp lle Tyr 354045 Ser
Thr Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser Gly Ser 505560
ArgXAEb63 pWeoSTRE Gly Sty GhuThriSeil TyrS$erLewrThrate SereSer Met
50 Glu Ala Glu 65707580 Asp Ala Ala Thr Ty°Pyr cys Gin Gin Trp Ser ser

Asn Pro Leu Thr 859095

Gly Lys Ala Thr 1Te Ile Ala Asp Thr Ser Ser Asn Thr Ala Tyr
70 75 80

Gln Leu Ser Ser bLeu Thr Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 80 g5

arg Glu Gly Tyr Tyr Tyr Asp Ser Arg Asp Tyr Trp Tyr Phe Asp
100 105 110

Trp Gly Thr Gly Thr Thr val Thr val ser Ser Ala Lys Thr Thr
115 120 125

Pro Ser val Tyr Pro Leu Ala Pro Gly Thr Ala teu Lys Ser Asn
130 135 140

Met val Thr bLeu Gly Cys Leu val Lys Gly Tyr Phe Pro Glu Pro
150 155 160

Thr val Thr Trp Asn Ser Gly Ala Leu Ser Ser Gly val Mis Thr
165 170 175

pro Ala val Leu Gln Ser Gly Leu Tyr Thr Leu Thr Ser Ser val
180 185 180

val Pro Ser Ser Thr Trp Pro Ser GIn Thr val Thr Cys Asn val
195 200 205

His Pro Ala Ser Ser Thr Lys val Asp Lys Lys Ite val Pro Arg
210 215 220

Cys Gly Gly Asp Cys Lys Pro Cys Ile Cys Thr Gly ser Giu val
230 235 240

ser val phe Ile phe Pro Pro Lys Pro Lys Asp val Leu Thr Ile
245 250 255

Leu Thr Pro Lys val Thr cys val val val Asp Ite Ser Gln Asp
260 265 270

Pro Glu val His phe Ser Trp Phe val Asp Asp val Glu val His
275 280 285

Ala GIn Thr Arg Pro Pro Glu GTu GIn Phe Asn Ser Thr Phe Arg
280 295 300
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Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Ala Asp Ala Ala Pro
100105110 Thr Val Ser lle Phe Pro Pro Ser Thr Glu Gin Leu Ala Thr Gly
Gly 115120125 Ala Ser val Val Cys Leu met Asn Mn Phe Tyr Pro Arg Asp
lle Ser 130135140 Val Lys Trp Lys lle Asp Gly Thr Glu Arg Arg Asp Gly
Val Leu Asp 145150155160 Ser Val Thr Asp Gin Asp Ser Lys Asp Ser Thr
Tyr Ser Met Ser Ser 1651701 76.TH¢ 1 e S&¥2beu Ser Lys Ala Asp Tyr Glu
Ser His Asn Leu Tyr Thr 180185190 Cys Glu Val Val His Lys Thr Ser Ser

ser valS&Pe ValeabLys:$er iRhe 135200205,A8AA1g¢ ASRGHI Cys-210
305 310 315 320

phe Pro Ser Pro Ile Glu

Thr Phe Arg Cys Lys val Thr Ser Ala Ala
330 335

325

Lys Thr ITe Ser Lys Pro Glu Gly arg Thr Gin val Pro His val Tyr
340 345 350

Thr Met Ser Pro Thr Lys Glu Glu Met Thr GIn Asn Glu val ser Ile
355 360 365

Thr Cys Met val Lys Gly Phe Tyr Fro Pro Asp Ile Tyr val Glu Trp
370 375 380

GIn Met Asn Gly GIn Pro G1In Glu Asn Tyr Lys Asn Thr Pro Pro Thr
385 390 395 400

Met Asp Thr Asp Gly Ser Tyr Phe Leu Tyr Ser Lys Leu Asn val Lys
405 410 415

Lys Glu Lys Trp GIn Gln Gly Asn Thr Phe Thr Cys Ser val Leu His
420 425 430

Glu Gly Leu His Asn His His Thr Glu Lys Ser Leu Ser His Ser Pro

435 440 445

Gly Lys

450
<210> 43
<211> 213
<212> PRY
<213> Artificial
<220>
<223> M™iscellanecus construct
<400> 43

Glu Ite val Leu Thr Gln Ser Pro Ala Leu Met Ser Ala Ser Pro Gly
1 5 10 15

Glu Lys val Thr Met Thr Cys Ser Ala Ser Ser Ser val ggr Tyr Met
20 25

His Trp Phe GIn GIn Lys Pro Gly Thr Ser Pro Lys teu Trp Ile Tyr
35 40 45

Ser Thr Ser Asn Leu Ala Ser Gly val Pro Ala Arg Phe Ser Gly Ser
50 55 60
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Gly

65

Asp

Phe

Thr

Ala

val

145

Ser

Thr

Cys

ASH

Ser

Ala

Gly

val

ser

130

Lys

val

Leu

Glu

Arg
210

Gly

Ala

Ala

ser

115

val

Trp

Thr

Ser

val

195

AsSn

Thr

Thyr

Gly

Tle

val

Lys

Asp

Ley

180

val

Glu

ser

Tyr

85

Thr

Phe

Cys

Gln
165

Ser

Cys

Tyr

70

Tyr

LYys

Pro

L.eLt

ASp

LysS

Lys

Ser

Cys

Leu

Pro

Met

135

Gly

Ser

Ala

Thr

Leu

Gln

Glu

Ser

120

Asn

Thr

Lys

Asp

ser
200

X17563_W0O_ 5725
Thr Ile Ser ser
75

GIn Trp Ser ser
80

Leu Lys Arg Ala
105

Thr Glu Gln Leu

Astt Phe Tyr Pro
140

Glu Arg Arg Asp

Asp Ser Thr Tyr
170

Tyr Glu Ser His
185

Ser Ser Pro val
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Met

Asn

ASp

Ala

125

Arg

Gly

ser

Asn

val
205

Glu

Pro

Ala

110

Thr

ASp

va'l

Met

Leu

190

LYS

Ala

Leu

95

Ala

Gly

Ile

Ley

Ser

175

Tyr

ser

Glu

80

Thr

Pro

Gly

Ser

ASp

Ser

Thr

Phe



