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FI ELD OF THE | NVENTI ON [ 0001] The present invention relates generally
to interl eukin-23 p19 (IL.,-23p19) specific antibodies and uses
thereof . More specifically, the invention relates to humani zed

anti bodi es that recogni ze human | L-23p19 and nodulate its activity,
particularly in inflammtory, autoimmune and proliferative

di sorders, BACKGROUND OF TEE | NVENTI ON [ 0002] The i nmune systen1
functions to protect individuals frominfective agents, 9
bacteria, muMA2EETH ar organi sms, and viruses, as V\é’Fleé@ FRHA
cancers. This system includes sever al types of |ynphoid and nyel oi d
cells such as nonocytes, nmacrophages, dendritic cells (DCs),

eosi nophils, T cells, B cells, and neulrophils. These | ynphoid and
nyeloid cells often produce signaling proteins known as cytokines.
The i mune response i ncl he accunul ati on of
i nmune cells systenlcallyﬁgéﬁﬁﬁﬁékbar |cu?§p&n? ion of the body.
In response to an infective agent or foreign substance, inmune cells
secrete cytokines which, in turn, nodulate inmmune cell proliferation,
devel opnment, differentiation, or mgration. |Imune response can
produce pat hol ogi cal consequences, e.g., when it involves excessive
i nflammation, as in the autoinmune disorders (see, e.g., Abbas, et
al. (eds.) (2000) Cellular and Mol ecul ar I munol ogy, WB. Saunders
Co., Philadel phia, PA Oppenhaimadsidramy (eds.) (2001) Cytokine
Ref er ence, Acadenic Press, San Di ego, CA, von Andrian and Mackay
(2000) NEMIEn . J. Med. 343:1020-1034; Davidson and Di anmond (2001)
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| ynphocyt es #ﬁ@wm%%ﬁp%ﬁ@mmmm@dmwmnw@@¢am$@ been shown that IL-12 is
essential for T cell dependent inmune and |nflannatory responses in
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of 1ocat10n of the body. In response to an infective agent or foreign substance, immune cells
secrete cytokines which, in turn, modulate immune cell proliferation, development,
differentiation, or migration. Immune response can produce pathological consequences,
e.g., when it involves excessive inflammatjon, as in the autoimmune disorders (see, e.8.,
Abbas, ef al. (eds.) (2000) Cellular and Molecular Immunology, W.B. Saunders Ceo.,
Philadelphia, PA; Oppenheim and Feldmann (¢ds.) (2001) Cytokine Reference, Academic
Press, San Diego, CA; von Andrian and Mackay (2000) New Engl. J. Med. 343:1020-1034;
Davidson and Diamond (2001) New Engl, J. Med. 345:340-350).
[00031 Inferlenkin-12 (IL-12) is a heterodimeric molecﬁle composed of p35 and p40
subumits, Studies have indicated that YL-12 plays a critical role in the differentiation of
naive T cells into T-helper type 1 CD4" lymphocytes that secrete IFNy. Tt has also been

shown that II-12 is essential for T cell dependent immune and inflammatory responses in



early studi es denonstrated that the consequences of a genetic
deficiency in p40 (p40 knockout nouse; p40KO nouse) were nore severe
than those found in a p35KO nouse. Sone of these results were
eventual |y expl ai ned by the discovery of IL-23, and the finding that
t he p40KO prevents expression of IL-12, but also of IL-23 (see, e.g.,
Cpprann, et al. (2000) Immunity 13:715-725; W ekowski, et al. (2001)
J. Imunol . 166: 7563-7570; Parham et alL(2002) JI nmunol

168: 5699- 708§; (2002) Sci STKE 2002, El-E3; Elki | .
(2002) I nfec ‘i)gohwlﬁpn%}*lrﬁni ty 70:1936-1948). [0005] Recen‘%%@fsa‘%??’%‘%?“

t hrough the use of p40 KO m ce, have shown that blockade of both
IL-23 and IL-12 is an effective treatrment for various i nfl ammat ory
and autoi mune disorders. However, the bl ockade of [L-12 through
p40,. appears to have various system c consequences such as increased
suscepti bi ljifoy (§& OPROIL 471 BbdS NFhs 2Ri7ak 7491186 Tl PNRceploP RRBhpokbEfTOS T
significant_limtation in using anti bodies as a therapeutic agent in
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ont 0 human Elkiasyeovdr R802] Fnfaetion Invumeirnyi 70d03®@1IH8was attenpted to further

mnimzer seq . . g@@é . : ;

Ver hoeyen Ce)@%z}lt]. (E%%g?%%%lgsgﬁ]gozlg%@gﬁ%ggé | @%ﬁa&é%#gﬁ%&ka@
exchanges stfibpih g3 pest ILiAiit aeffbofive eimant fonvagiqus igfanitriely and avieinuhencs ane
bi ndi ng pr opgdd-€ HARvd: e @5&5&3@@1_@'@9{@@4&- apb NGBS e Wikt AOBMRY K
residues (FR), residues involved in CDR Toop _su,gport, in hurmani zed
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a parti cul afrom rodents, repeated use in humans results in the generation of an immune response

against the therapeutic antibody. Such an immune response results in a loss of therapeutic
efficacy at a minimum and a potential fatal anaphylactic response at a maximum. nitial
efforts to reduce the immunogenicity of rodent antibodies involved the production of
chimeric antibodies, in which mouse variable regions were fused with human constant
regions. Liu et al. (1987) Proc. Natl. Acad. Sci. USA 84:3439-43. However, mice injected
with hybrids of human variable regions and mouse constant regions develop a strong anti-
antibody response directed against the human variable region, suggesting that the retention
of the entire rodent Fv region in such chimeric antibodies may still result in unwanted
immunogenicity in patients.

[6007] It is generally believed that complementarity determining region (CDR)

loops of variable domains comprise the binding site of antibody molecules. Therefore, the



sequence will result in the antibody with the desired binding, and
sonetimes biological, properties. See, e.g., Queen et al. (1989)
Prow Natl. Acad. Sci. USA 86:10029, Gornman et al. (1991) Proc. Natl.
Acad. Sci. USA 88:4181, and Hodgson (1991) Biotechnol ogy (AT
9:421-5. Moreover, nost prior studies used different human sequences
for animal |ight and heavy vari abl e sequences, rendering the

predi ctive nature of such studies questionable. Sequences of known
anti bodi es have been used or, nore typically, those of antibodies
havi ng known“R3P2E4 uct ures, anti bodi es NEW and KOL. PC@@@Z"U@‘”@W
Jones et al., supra; Vbrhoeyen et al., supra; and Gorman et al.
supra. Exact sequence information has Been reported for a few
humani zed constructs. The present invention provides engi neered |L-
23pl 9 anti bodi es and uses thereof to treat inflammtory, autoimmune,

and prol i f egagih, %’@fro&ym.s@,lﬁ}gﬁjro s ot thirdan Hambdldsl bl i Y f%?h@

[ 0008] Fi gures A- 1C show conparisons o
ant i body  clUBhE MHRIENAR redsatiseaugnees. dbnas etidi93e) Nequsnt622; VeDRyenstel.

i ndi cat ed, @SSPEEABREOSASHSer. 58 12
R Se 11010 TG st g%ﬁfdﬁgﬁg&ﬁé{&s g&é”

13F11, 13B5, .7 GL,

11B10, 30E1™ %%2"’1&‘;‘3?/& ¢ binding propprifes athagmibodypBeniein. 1Changes in g work
1gGS 3D7, BEGRs (Ewﬁés?dueﬂam&d @éﬁﬁaoo@@ﬁbpg&)?m iR adﬁbgdfelts%&o%t]% - hZC
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chain varia ﬂﬁ@ﬂagtor%?sn seq %1” a%g g?@t%ﬁgﬁ@ﬂ)e’df"f”&"alclﬂrﬂ@@ -7GLO,
6H12, 13F1Whileth@ase of?EQRgnia&@gand iR orkddedifhe paBErdion BddmbaBE2, 6H4,

9C9, 111310y, 33 3 9,
1008, 3D7, %3962%3%3%399%5%%%5%&%%@%@% B'fg 3 Pre‘é?ﬁﬂl W"HF
vari abl e dof@iepcesllirstia thesmigiody witl thefdesired binding, 30FbmeiGomdisital, WO
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conpound ofdisbdderspr esent i nvention
BRIEF DESCRIPTION OF THE DRAWINGS

[6008] Figures 1A — 1C show comparisons of mouse anti-human IL-23p19 antibody
clone heavy chain variable domain sequences, CDRs are indicated, as are CDR consensus
sequences, for clones 7G10, 6H12, 13F11, 13B3, 7E2, 13G1, 11C10, 1E10, 30F11, 34E4,
5B12, 6H4, 9C9, 11B190, 30E1, 33D2, 20A9, 22E9, 29D5, 21A10, 33B12, 10H11, 19E9,
10G8, 3D7, 39G2, 35F12, 49A10, 34F9, and 7D7. |

[0009] Figures 2A — 2C show comparisons of mouse anti-human IL-23p19 antibody
clone_: light chain variable domain sequences. CDRs are indicated for clones 7G10, 6H12,
13F11, 13B5, 7E2, 13G1, 11C10, 1E10, 30F11, 34E4, 5B12, 6H4, 9C9, 11B10, 33D2,
20A9, 22E9, 29D5, 21A10, 33B12, 10H11, 19E9, 10GS, 3D7, 39G2, 35F12, 49A10, 34F9,

and 7D7. No light chain variable domain sequence is provided for clone 30E1. Consensus



conprises a light chain variable domain conprising at |east one CDRL1
selected fromthe group consisting of SEQ ID NGs: 81-83 and at | east
one CDRL2 selected fromthe group consisting of SEQ ID NOs: 84-86
and at | east one CDRL3 selected fromthe group consisting of SEQ ID
NGs: 87-89. [0012] In one enbodi nent, the binding conpound conprises
at | east one antibody heavy chain variable region, or binding
fragnment thereof, having at | east one, two or three CDRs selected
fromthe gr Qu conS|st|ng of SEQ ID NGs: 78-80. [001

enbodi nent s, (?Wgﬂﬁfﬁﬁlng conpound conprises a frame ﬁﬁwgéﬁﬁgﬁm4
wherein the am no acid sequence of framework region is all or
substantially all of a human i munogKobin am no acid sequence.

[ 0014] In anot her enbodi nent, the binding conpound of the present
invention conprises at |east one, two or three |light chain CDRs

havi ng the sequence of. 0 a varlan
Chor aof - ACUBTURDEAT AT TS et e Rir Camsiae e e oy
one, two onoh®Mmeﬂmhammn&hﬁmmh&ﬁﬁ&@haﬂ(@gThmemammuembﬁmﬂksSEQ | D
NGs: 78-80 I eof . I n various enbodi nents

t he var|antd%@a}a%tfmgln@l OY’O@Iﬁ/ﬁ @gtyﬁhﬁz 5 6, 7, 8, 9, 10 or nore
conservatively nodified am no aC|d resi dues relatlve to the sequence
of the respective SEQ | D NGmvENiSeHF alipMRveRfirftsy aci d substituti ons
are provided at Table 1. [0015] In other enbodi ments, the binding
‘conpound cd¥Bfl ses dhe PerstintREOdnaEmfhe qbpegrAtion fhafi ockadepRibos
region, or iNindidgmhhe@RMimbgieald sbiamilpeblfdatogast one, two or
three WO 2007/027714 PCT/U82006/033764 5 s sel ected fron1tg
group consil€iithg of T&ERseseR RyGELonggoRpasspyf ESTBUC iR as g gntibody
bi ndi ng conﬁ&u@Mmommﬁhﬁmam&ngﬂMmmMﬂMQmEmmwndmmmmmhmﬁamﬂm&mgﬁmﬂﬁhhln

vari abl e d (1S n e
group con3|§%|ng ogﬁp 6nﬁ@ﬂ“@ge é%g%f%m§d§gﬁ%£Pea§§%rg océﬁﬁyﬁﬁ

sel ect ed f rivgmet&egrbbyyingahlsiss erienigroof theBEQIIRD splided fipm the stawontisting east
one CDRL3 sgkpet® gIOst S:i ot Bford 'éﬂb'&hrﬁ&l@ el B &E@oﬁ e %\@nt ﬂv@nt?ozl I n

one enbodi nent, the bindin onpound conprlses at | east one antib

heavy chai rvovamﬁe%h@tc le d&maﬁlcwapwgfaf Lot et CLIRd selsgted Fpamythag at
ISEgsT Dorl\ll(ej[s gr6 c@{mshﬁgrﬂ%@wm&eme@ta@d atflg@mﬂet:bmgeau&d@gﬂl&hesgmpg of g
odi I hg conpoun
of the pr es°8?lsfsnf’$1\’/fe%&0%ﬁloscg‘hg¢?”§§§le§ oqe @#%8?}8&6}3{6%6“% ee |i ght
chai n CDRs dassititingoft i) Daiuefized.of SEQ ID NGs: 69-77 or a vari ant

ther eof . '2[8 gpt her 11?”1%% %Pﬁ&% é&%ﬂgﬁ%}n@%ﬁ%@ﬁ%%t%aﬂ%@eant19c{d$sent

i nvention |ses a éin vari onal rirsin | east
one CDRLI @@W@bm@wnfablg rngmhevr bindinp fragsrest erpaighaping gle‘_l@sﬂ ae.N@s o1 tBge 71 or

a variant t@sgLokerediin AL glofPShsisting of SEQ ID NOs: 78-80.

[0813] In some embodiments, the binding compound comprises a framework region,

wherein the amino acid sequence of framework region is all or substantiaily all of a huuman
immunoglobin amino acid sequence. .

[0014] In another embodiment, the binding compound of the present invention
comprises at least one, two or three light chain CDRs having the sequence of SEQ ID

NOs: 81-89 or optionally a variant thereof. In one embodiment, the binding compound
comprises at least one, two or three heavy chaiﬁ CDRs having the sequence of SEQ ID

NOs: 78-80 or optionally a variant thereof. In various embodiments the variant comprises
upto1,2,3,4,5,6,7, 8,9, 10 or more conservatively modified amino acid residues relative
to the sequence of the respective SEQ ID NOs, Conservative amino acid substitutions are »
provided at Table 1.

[0015] In other embodiments, the binding compound comprises at least one antibody

light chain variable region, or binding fragment thereof, having at least one, two or three



one CDRL2 selected fromthe group consisting of SEQ ID NGs: 72-74 or
a variant thereof, and at |east one CDRL3 selected fromthe group
consisting of SEQ ID NGOs: 75-77 or a variant thereof. In one
enbodi ment, the binding conpound of the present invention conprises
at |l east one, two or three heavy chain CDRs having the sequence of
SEQ I D NOGs: 66-68 or a variant thereof. In various enbodi nents the
variant conprises up to 1, 2, 3, 4, 5 6, 7, 8, 9, 10 or nDre
conservatively modified amino acid residues relative to the eguence
of the respeAWEEEY D NOs. [0017] In yet another en‘iﬁ?ﬂ]s?ﬂgﬂ?“ the
bi ndi ng conmpound of the present invention conprises at |east one,
two or three light chain CDRs sel ected3fromthe group consisting of
resi dues 43-53, 69-75 and 108-116 of SEQ ID NGCs: 2 and 4, and at
| east one, two or three heavy chain CDRs selected fromthe group
consi sting Pf and
3. [0018] | ﬁb%%see%é‘ﬁg%gmﬁerﬁm@ Cﬁl%“gé%ﬁg%ﬁ*’n%%ﬁﬁ’naﬂ% airtnltaleh
ant i body I|gmﬁmghamnmmvéﬂm@bﬁeﬁdmﬁﬂmmCmemwgJ@hem@equEMbémnﬂnthe
resi dues 20; r e
olz%%mgé at et JnPCRL1 ge&é&ed%‘o& th@gro%%gs?]sﬁl%&?@ Nod: Bo.- 9

enbodi nment conpound conpri ses chai n
vari abl e doﬁlaﬂeﬁwqﬂgﬁlﬁéﬂgé%@%@eﬁow epiginest BEQ ﬂ%ﬁoéﬂzéé@‘llﬁﬁ NO

1 or 3 or aleasyadd GHILIRREBPFom tHS giodp baeistiRIH 98h) MBNLS: 1she, wgdeant
conprises u r 50

or nore con%%tf'og’&ﬁ“% ﬁaeymﬁwarc?w&ﬂ%?ﬁ%*aa Tgest %%%P@QY #%%%Wé{a%a& % he
sequence of regibg of Biafieg ﬁhgﬂﬁenﬂﬁ&dﬂlaﬁ@ at 1348 026,0wb B2Hréd €DRs selected from
PCT/U82006/%§3764 " ﬂg 0%§%Qh§ qﬁbodlnent t he bi ndi ng conpound
conprises an 5@??%’& i aln coiprising, or consisting
essenti-al | y[0816] t he b@@wembdmientsnbe rradieg @ipowndhof the pieshabinva@@or233)  of
SEQ I D NG, se% at lle:%t %%%pﬂgéemtchmﬁ BORPhNIME CHIRAVR §E§ Wpr i ses

an antlbody aln conpri sing, con5|st|n essent |

t he sequenc@%@t @rﬁwtéhemfrﬁlam%ﬁab@@% ingfcogpynd pf ty 1 or

3. [0?20] Ib PreRMQnRARGHIBAes a iR ol Wiiie RSt 4 RastRhOSPRL
i nvention bi

human 1 L- 23pl EQ D NQ 2 at _an i.tope
conpri sing ?‘e ﬂﬁ%@g the greyg coﬁﬁu?g%fl%@&j?%qsé@%4ﬁ,a v)ﬁ‘?mf)@f’rﬁ"fe%d%]gfsﬁer
enbodi nent édeecDRI:228pd & fhinnthe BEyuEe corpieingdf BEQ O3 NOe: 7a+74 oepidrapehercof,

i Si I f i . . 93,
pos, 55, PgReShyReoRy A ET weltw Gyttt i 9L, -
optional |y vegitdhrewnt K8ne EgOdimentlthe bindig compovad ¢fthepreseiodentiont s t he
epi t ope forco%{bnééata{ lg%gélne%o oP%h?Je%é&vy'cﬁanP@lbﬂ ﬁEvBE%eQé’que&%%mﬂg an

X-ray crysta structure an anti body: anti1gen conplex and

det er mi ni ngN@RAICES of @Wé%er@ﬁ Ip vargoys gbogingenig; thejiapand capaisesipdey L, 2, 3,

di stance of 4158 i7dg) @sm& rﬁo?@coagmahwm&ﬁﬁddmﬁ{o%ﬁ,mmﬁm tb e
speci fied di st anc respectl SEQﬁ)RIr 5A. I n some enbodi nents, the

epi tope | s Seduenceo

;:;

[0C17] In yet another embodiment, the binding compound of the present invention
comprises at least one, two or three light chain CDRs selected from the group consisting of
residues 43-53, 69-75 and 108-116 of SEQ ID NOs: 2 and 4, and at least one, two or three
heavy chain CDRs selectéd from the group consisting of residues 45-54, 69-85 and 118-123
of SEQ ID NOs: 1 and 3. .

[0018] In one embodiment, the binding compound comprises an antibody light chain
variable domain having the sequence of the residues 20-129 of SEQ ID NO: 2 or4 ora
variant thereof. In one embodiment, the binding compound comprises an antibody heavy
chain variable domain having the sequence of residues 20-134 of SEQIDNO: Lor3 ora
variant thereof. In various embodiments the variant comprisesupto 1,2, 3,4,5,6,7,8,9,
10, 15, 20, 30, 40 or 50 or more conservatively rnodified amino acid residues relative to the
sequence of the respective SEQ ID NOs.



defined as a stretch of 8 or nore contiguous am no acid residues
along the IL-23p19 sequence in which at |east 50% 70% or 85% of the
residues are within the specified distance of the antibody. [0021].
I n ot her enbodi nents, the present invention provides a binding
compound that binds to human IL-23 and has a |ight chain variable
domain (VI,) wth at least 95% 90% 85% 80% 75% or 50% sequence
honol ogy with the residues 20-129 of SEQID NGO 2 or 4. In one
enbodi nment i nvention provides a binding at
binds to huﬁ%ﬂﬁﬁﬁ{ggpand has a heavy chain variable J%Q%RQH 7M]'th
at least 95% 90% 85% 80% 75% or 50% sequence honol ogy mnth

resi dues 20-134 of SEQ ID NO 1 or 3. 6[0022] In one enbodi nent, the
bi ndi ng conpound conprises, or consists essentially of, an antlbody
having a |ight chain having the sequence of the mature fornnU.

residues 2@o@dp3) ofp é‘éQ:ﬂdezl}Qlt the Bhdif} co@o%%oﬁé%&?%&%ﬁ%oﬂ%h%ﬁfh% dy

bi ndi ng conpound conpri ses, consi s ssent

havi ng a héﬁwn%‘rgaPrrFOﬁ%i?PﬁﬁsS?“H@lYW@@ﬂ@fofthhenahm@me(rt“»std@ﬂsrﬂoézme
resi dues 2QFf484)D %0: 351! IR N ImbbiMentSthe Lﬁ@agloxﬁﬁaum%mggmg the
invention relates to antibodies that are able to |n i ng

of a bi ndi M5V CSHBDERTPTSREOh esiptingssrentially efnthe ssquqnse efihasratyre forg i n a

cross- bl odkesidgesagdad).of SEQ @mndhesr ebodi ment, the invention rel ates

to bindingdﬁgﬁroundgngh%}b ZQT /02 714 PCT/ US2006/ 033764 7 are

able to bl dck 1 L- 23- nddi BPEY S POV Egine wmpRimg of tho Preseatinysaton kindsée but

not |im tedmumen Hriﬁipm}(Sﬁ@ IPANG: Qﬁ)atetcmﬁbpnrcompnmgmﬁnwm@-ﬂﬁ& residues

proliferati [ y n_so odi ment s,
188144, OLSISUﬂY I%{gljl()ﬂ%; enTﬂdi‘thenﬁLé 8 23%)%(%%%&%0}'{180% bglﬁ%

t he bi ndi ng conmpound present |nven fi*8es a
heavy chai rfPERSSPBRTISING s 2ll whvevidien E§D 630, 88V,\DEBHEI InGR% WS, 284, SP8gi on

" conpri ses mloyIP133/%,1344Q1353P1364mymﬁ3§1£ﬁ\£¥4&Qﬁd&u&&ﬂﬁ%&ﬁﬁesﬁég'ﬂﬂ or a
dlnEntS the al n const ant

vari ant ther varl o
regi on conpl ?@@9 hrﬁﬁﬁﬁﬁﬁlmegmwgﬁﬁquﬁﬁﬁ¥WW@WWOf@ﬁ5WﬂS@ﬁﬁﬁﬁﬂhy
regi on. [ 0GRGnidgan Xamy cmmemm dfﬁﬂh@bbd}&nbgdﬁdbﬁﬂeﬁﬁﬂﬂ@@ﬂﬂﬂﬁn%mab e

present in ol ghona ric, ni zed or
fully hu na\r%gsg&ﬁ]% éﬁ%oxg.z 19% ‘%{ n%lﬁergofsﬁaél? (r)%?esm’fﬁé’nﬁe @??fly PR on

al so cont erfpieginghe %thaﬁedtd!ﬁéanm lndlgq gAfor 84 nEysbme emidinants] theebjtopd is agnment
sel ected fremding, @f-R4Br §%dr§$dn_ﬂi%09§ ankiPacids %?dwas & a%nthe%ﬂ%ﬁéa sckv,

F(ab')2, and a dlabo %) present inventl enco sses a
met hod of SHPFIEETHE %ﬁaﬁﬁ%n % QS8 e rsidues armmithin hetpeefed

conpri si Ng dxthtdufHethfiidgy.t 0 a subject in need thereof an antibody
(or a bind| Irag nt theé % ecific for 1L-23 in an anount
effective tio Bl ock ﬂ@ﬁ W@ﬂ TgSa e BRORGOLAy Spties preYides 3 bindige gempound
enmbodi ment ghat binds tahtrdndiye3 apktes & light Bleln YatiablSddnsi (W) with at least 95%,

90%. 85%, 80%, 75% or 50% sequence homology with the residues 20-129 of SEQID

NO: 2 or 4. In one embodiment, the present invention provides a binding compound that
binds to human I.-23 and has a heavy chain variable domain (V) with at loast 95%, 90%.
85%, 80%, 75% or 50% sequence homology with residues 20-134 of SEQ ID NO: 1 or 3.
[00622] In one embodiment, the binding compound comprises, or consists essentially
of, an antibody having a light chain having the sequence of the mature form (i.e. residues
20-233) of SEQ ID NO: 2 or 4. In one embodiment, the binding compound comﬁ:ises, or
consists essentially of, an antibody having a heavy chain having the sequence of the mature
form (i.e. residues 20-464) of SEQ ID NO: 1 or 3.

[0023] In one embodiment, the invention relates to antibodies that are able to block
the binding of a binding compound of the present invention to human I1.-23 in a cross~

blocking assay. In another embodiment, the invention relates to binding éompounds that



humani zed or chinmeric antibody. In further enbodinments, the imune
response is an inflammatory response including arthritis, psoriasis,
and i nflammatory bowel disease. In other enbodi nents, the imune
response i s an autoi nmune response, including nmultiple sclerosis,
uveitis, system c |upus erythematosus and di abetes. |In another

enbodi nent, the inmune response is to cancer. . [0027] The present

i nvention also contenpl ates adm ni stering an additional
|nnunosuppre55|ve or anti-inflammatory agent. The bindin ounds
~of the preseM?%8Htion can be in a conposition conﬂ?%gﬁ g@ﬁ@4

bi ndi ng conmpound, or binding fragnment thereof, in conblnatlon with a
phar maceutically acceptable carrier or?diluent. In a further

enbodi ment, the conposition further conprises an i mmunosuppressive or
anti- inflanmmatory agent. [0028] The present invention enconpasses an

ant i body eniBATRE OB CRE AT e BRI SR i B Bdgged 8

i nventi on. Hih@ngnudﬂs edceptaer promatingike prolifamticmop pesisil ofTal@ctlbr operably -
l'inked to c S i Z

w th the vellel” B WAEEREALEREON ARty pRoldNuE Bleser HAATLARIAS
vect or, andccmmms ladrgavy chai @a;i&tmt region, yhstejpbphdapechaimrpprsiant WQOQWGFQS ng
WO 2007/ 027 s d oRdid i ons
wherein thezﬁﬁg:‘gr % %%Jgég‘%g%%ég °.§%St‘a§§’8$g’§$§é‘§%&%g‘r@e§f I&pr oduci ng

t he pol ypep@m@ém@hmqlah@h@npmtmﬁwmyﬂpw P bebflz @ml@m hpag lighe| | or
nmedi um [ 0928 cohdbnVRELRUS enbodi rrents the invention relates to

medi canments conprising the bindi ounds of the present

i nvention. [B833 LED brats prpei 13@] ‘iﬁ?@ﬂmﬁ%?%h?i’re*ﬁ‘fd?vﬁ’&floﬁdret he
appended cl gdifBonal, ﬂeno'&loﬂgudhaﬁenfcq:ruaﬁmea‘d ow/ﬁﬂlglamnmhbaﬁes befrdgmemtn, " and

"the," incl f S _unl ess

cont ext g‘ﬁ??{/q_gfﬁ?fﬂl ‘H’e %cg"&gﬂ#"’&ﬁlﬂéﬂg} E’é‘ﬁ% %?/"fﬁesmgl%?l Ysting
of sequenc efmgi@nt sefetted Som ghegraup consikiing ofifqdl, FabdthaASH, Alv] scFe Fabdn ewis
cited hereip 14§, incorporated by reference to the sanme extent as if
each indivi ‘cjilu pubI i cation, patent application, or patent, was

speci fical | {p026id | ndTthdwalttWem@dﬁmtﬂe@SqS@n@éiﬁﬂﬁﬁmﬁéﬁ%é@mw-m

reference. re}pon% b BhrhdrQDGjedt Q%l‘]ﬂiﬂé ﬁﬁﬁlhﬂi@ltlﬁgocﬂ a subiét inMeddakdr@Ran’ aNd
"treatnment,"” as it appli es to or r ecept or s]tnfﬁﬁr’r%%/mhav§1 t he

same meani ngitibedygor 2 bipding faement ﬂleéef’f) ﬁﬂﬂ‘;’éﬁf%ﬁL 26]’“ aEg ¥t io Jloglg |
or recept Ofhe ‘Mold"ghcﬁl aEﬂ:\S@@QIL—M’l I SsheichbbdintRy tHetafifoy §ecibiy fof Ie23dotht ext

or epr|C|t e S u.al apd.s nthetlc | i gands,
e.g., cytok %3& Eﬁeﬁga‘?}@f’@i‘féﬂﬁ% %‘%‘H%Ué“f’gw BHASPOFRE °Bi ndi ng
conpositio nmﬂduﬁmawﬂdesbommnamam@ ardirigs psdtiasig amtihflahrsgomr howsdaese dn

other embodiments, the immune response is an autoimmune response, including multiple

sclerosis, uveitis, systemic lupus erythematosus and diabetes. In another embodiment, the
immune response is to cancer. -

[0027] The present invention also contemplates administering an additional
immunosuppressive or anti-inflammatory agent, The binding compounds of the present
invention éan be in a composition comprising the binding compound, or binding fragment
thereof, in combination with a pharmaceutically acceptable carrier or diluent. In a further
embodiment, the composition further comprises an immunosuppressive or anti-
inflammatory agent.

[0028] The present invention encompasses an isolated mucleic acid encoding the
polypeptide sequence of an antibody embodiment of the binding compound of the present
invention.‘ The nucleic acid.can be in an expression vector operably linked to control
sequences recognized by a host cell transfected with the vector. Also encompassed is a host

cell comprising the vector, and a method of producing a polypeptide comprising culturing



smal | nol ecul es, e.g., peptide mnetics of cytokines and peptide

~mnmetics of antibodies. "Activation"” can refer to cell activation as
regul ated by internal nechanisns as well as by external or
environnmental factors. "Response,"” e.g., of a cell, tissue, organ, or

organi sm enconpasses a change in biochem cal or physiol ogi cal
behavior, e.g., concentration, density, adhesion, or magration
within a biological conpartnent, rate of gene expression, or state of
differenti auoo;am{ﬂ%? e the change is correlated wi thp%ﬁ‘}(ljs%ﬁt’{/](js%et
stinmulati-on, or treatment, or wth internal mechanisms Such as
genetic progranm ng. [0032] "Activity" of a nolecule nmay describe or
refer to the binding of the nmplecule 8to a ligand or to a receptor,
to catalytic activity; to the ability to stinulate gene expression or
cell signaling, differentiation, or maturation; to antigenic
activity, to.the | atj. . L Vit , and
fhe 11 ke, MREDT SrTGat PRy PhoriEbLKIAL B Qbucplctbp Rl IS 20104
PCT/ US2006 p8&i6Ahpolymentideiandrepayeninedh relviperiide fromrdfiedpdicel] ¢rgnedivm.

cel | -1o-celgdoint er agl .00 enBodinentEHRGR RN 1@tesdE Inkdibdnbnds Bomprising the

mai nt ai ni ng a structure of a cell, e.g., cell nenbranes or

cyt oskel et binding peenoynds\pf the grgsegt iBPntidfean specific activity, e.g.,
[catal ytic activity]/[ng protein], or [immunological activity]/]
protein], concentration in a biological conpartnent, or the |ike.
"Proliferative activity" enconpasses an activity that pronotes, that
is necessary for, or that is PpFANEIREICRIPEEDOCI ated with, e.g.,
normal cell division, as well as cancer, tunors, dysplasia, cell
transformati on, netastasis, and angi ogenesis. [0033] "Adm nistration"
and "treat f@030] " as Astusedpplingigcludingthe appinded claims fersingulaxiyany afaierdg|

subj ect, celly,g t‘d,’s‘%ﬂ 8 ané)rtlgaaﬂnchﬂ'é ﬂ?.rgbi?ﬁﬁdﬁ@%ng Hul%!l fhterdneds hRssii doRgktact

of an exogenous phatr maceutical, therapeutic, diagnostjc. a%rent . or
conposi t i orvleedy Egtetesmihomuise. Tahlghiplow oramjdeta Listipg el sequence ddgatifiegyusedin of
bi ol ogi cal ik MipHeatioNAAM REBdNER itdMeredi Mok inédiRRdtdiEYireferefioa fo thefaaie extentd. ,

to therapeutic, .phannacol dnetic, diagnostic, .research nd

exper i nent dlﬁlfeﬁ‘i?ﬂ?f@ﬂ@afﬁ“b’g%ﬁ‘%ﬂffte%ﬁpp C%IQP’IOIBﬁ?’grﬁ?ﬁpse%@cazlgﬁdact of a
reagent to ihdiddesy indicasd bk incaporatediyaeferenaf a reagent to a fluid,
where the fluid is in contact with the cell. "Adm nistrati on" and
"treatnent” also neans in vitro and ex vivo treatnents, e.g., of a
cell, by a IreagPsfinitiondi agnosti ¢, bi nding conposition, or by another

cel . "Treghgmpt, " a8 chiatiGDPsliSat ”%n(h‘q:f%ent,’”a‘gtit%{)}%}lﬁ@{o)éells(lﬁ‘ tg esear ch
subj ect, refers to therapeutic treatment, pr Qph%l_ac ic or
58

prevent at i ecepirBameirhexe the smegcaning fSaplivaicagiiaeitien gfeimentafa gl or

" Tr eat Ment "re@ftol HitlRPRIab& Il idideIBMerwist 8y BichiaExy or pliciths Chipaid” ,
subject, or cell, ti ss,rge, or_or g.an, encg}r;[glasses ont act, %Lalgn | L-23
agoni st or §upeEpgssgshaimal apdgntheficliepnding e R (RS  a-a s A

ti ssue, physnteiheghdiahdingaompasitioneditiyeddtonpinyibodidsofligab” fdl$arnchmpasses
"Treatnment of -a cell" also.enc. ' t] Saher er fhgalek- 23
agont st or i€ o8, SOuEIERIRARS odist M foBR il

(I L- 23R/ | L-“¥Rimsion] can refer to cell activation as regulated by internal mechanisms as well as by

external or environmental factors. “Response,” e.g., of a cell, tissue, org'an, Or organisii,
encompasses a change in biochemical or physiological behavior, e.g., concentration, density,
adhesion, or migration within a biological compartment, rate of gene expression, or state of
differentiation, where the change is correlated with activation, stimulation, or ireatment, or
with internal mechanisms such as genetic programming,.

[0032] ' “Activity” of a molecule may describe or refer to the binding of the molecule
to a ligand or to a receptor, to catalytic activity; to the ability to stimulate gene expression or
cell signaling, differentiation, or maturation; to antigenic activity, to the modulation of

activities of other molecules, and the like. “Activity” of a molecule may also refer to



heterodimer), e.g., in the fluid phase or colloidal phase, but also
situations where the agonist or antagonist does not contact the cell
or the receptor. [0034] As used herein, the term"anti body" refers to
any formof antibody or fragnment thereof that exhibits the desired
bi ol ogi cal activity. Thus, it is used in the broadest sense and
specifically covers nonoclonal antibodies (including full Iength
nmonocl onal anti bodies), polyclonal antibodies, nmultispecific

anti bodies (e.qg., bispecific antibodies), and antibody fragnents so
| ong as theywé’%ﬂ?@ﬂmt he desired biological activity. TOU8]A&tsed
herein, the term"IL-23pl 9 binding fragnment” or "binding fragnent

t hereof' enconpasses a fragnent or a dérivative of an antibody that
still substantially retain its biological activity of inhibiting

| L-23p19 activity. Therefore, the term "anti body WO 2007/ 027714

PCT/ US2006/ L agnent  -or -23p19 _bi nding fragnent.refers
Lo a porti oncry & it A Ehanefi sl 1R Gadioll! By B i

bi ndi ng or wainiagligs stregient 2 fellr e fcell Exmbrphes st gloskalttorh CdytiviiyAcpmalbd s

i ncl ude Fab - ; Vol @fﬁq}r'- ' ies- . Linear

anti bodi es; mg%:rﬁéafcéﬁ{a%gﬁtr}{z g'%’n[?? ?55%“%% . e%?mjg!)g[. , {su%ﬁjﬁcgl and

mul ti speci f PELVEAIMBBEptdY. FoBsRBHioR Igrhiclegicabesapartpemhrietike. “Pyobifesativey |
a binding f hageThcoipadied dn\edivity that SHbabtasS thad is hRBRAry &2 % afxt & btcilibatig30 19
i nhibitory act I‘Vldtzé' Preferalbleli/ . a binding fragnment gr deri'vative
retains at PEERCEY, cgorymalg /9“’1‘?16%333’8“/%%69%& %52951% £t 00% (or
more) of it sankfbARqon, retdsiakis,taod sngivgtnests.t y, al t hough any bi ndi ng
fragnment w ufficient. affinity.to exert .t he,desired biol ogical
effect wil FJB%% usef u‘?‘{]nuw a?hgnaa\nés(o‘tr?a X ﬁd’édt Btpﬁléetg?oamlaf’frfg?}'i@ i ndi ng
fragnment carxpermpénted eubiroh sdk tissud, vrzan, anbivlogieat Kldid sulbstte tantactonfisn t hat  do
not subst ant) 3 b i I’ & V]

"nmonocl onal E%%H0%%%%&%5%%E%’3@%%§%é§%§8%&8 T\%Jrn}él i ‘%)og%ﬁgéaor?}? gl(e) g@ﬁfﬁ

obt ai ned f r Bma SybiSeH wtli tprcotrsauprdidesiqabivid: “Hemineinbon sndiichimsel’ es,
i.e., the ipalirMbglelal to dRphERRAINES6ERE, AlaBthslid) RsBOB U bk RAmBES

i denti cal exce ort&%&sﬂ? bI1 natural |y %::?:t;urrl n mut ati ons that may
be present A™Hi*nof® &1l UEoTRRarshooRtachof P FEeRnE'e thecgl 35 JRY s contact
speci fic, befarepeeittectdd wigemitdnstuidis & doghe vantliegelni ‘A daiitapen” ahd
contrast, c bs ol.ycl anal ) antibody pr.ep tions fypically
include a rruqf%&%%gﬂg#e%% ’?%%%imesex %or %%a%]ée&%’ %%ja?fﬁéz‘t%{’ ?%?f%%?&%i fic for)
di fferent efipgoopisshindiigcompalitidnger by puthee babln &Tteatined|” @ait epplishie a human,

h i N '
char act er Otretérﬂ%y?d?&és@a?«%%’su@ﬁct,@%@% ﬂgﬁﬁgﬁﬁ%&éﬂe%g%ﬁg@ﬁggé @@%@Aﬁ%

honobgeneous population anti bodi es,’ ) . nstrued as

requiring pREdHE: torsearh idaliagaestipeplicaignsa nfreatmantt psitgpaliesier v, For

exanpl e, t he:tRngCr aRadchaibibdof taiStidste, BtorkaCicddhaeeQntaneen Widh the

present inventjon be made ]itl)%nt hean%grl doma t_hodﬁ%}iﬁr?t .descri bed

by Kohl er  efeVRptor I35 apiagorit 1o ¢ fnas gganinial ubigh. = el titsee, s logipa

r econbi nant cdidértmvet:, oo disysipRgieal fleidy “TrebdmEnt oPatell” al®encédmBab&s Sifudfions The
monocl onal o AL iBRM £ oni Y 125> Rrehid 33Rh o F PR RSB RA RGN

heterodimer), e.g., in the fluid phase or colloidal phase, but also situations where the agonist

or antagonist does not contact the cell or the receptor.
[0034] As used herein, the term "antibody" refers to any form of antibody or |
fragment thereof that exhibits the desired biological activity. Thus, it is used in the broadest
sense and specifically covers monoclonal antibodies (including full length monoclonal
antibodies), polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies), and
antibody fragments so long as they exhibit the desired biological activity.

' [00_35] As used herein, the term “IL-23p19 binding fragment” or “binding fragment
thereof” encompasses a fragment or a derivative of an antibody that still substantially retain
its biological activity of inhibiting IT.-23p19 activity. Therefore, the term “antibody



l'i braries using the techniques described in Cackson et al., (1991)
Nature 352: 624-628 and Marks et al., (1991) J. Mdl. Biol. 222:
581-597, for exanple. [0037] The nonocl onal anti bodi es herein
specifically include "chineric" antibodies (imunoglobulins) in
which a portion of the heavy and/or light chain is identical with or
honol ogous to correspondi ng sequences in antibodies derived froma
particul ar species or belonging to a particular antibody class or
subcl ass, Wdﬁn'}/[ﬂ%rf emai nder of the chain(s) is id }[%ﬁ'hﬁ/@%p or
honol ogous t'0o" Correspondi ng sequences in antibodies derive rom
anot her species or belonging to another antibody class or subcl ass,
as well as fragnents of WO 2007/ 02771¥ PCT/ US2006/ 033764 11 such
anti bodi es, so long as they exhibit the desired biological activity
(U.S. Pat. No. 4,816,567; and Morrison et al., (1984) Proc. Natl.
Acad Sci . ?gémﬁ@":or 885316 Bmihg ﬁaérggégf&gﬁ) a SRR 7 o AMLILRAYibdap, an

i mmunol ogi Lé functional 1 nununogl obul i'n fragnent Qontalnin%honly
t he vari ableerdyihsAutigen binfagqryadqlateaiortheend Feanples peantiyly dngem

I'i ght OIc hai hﬁhcluh@mpﬁ%f, F(hlsfgzgékm@s ;&amtspaiabfmfe@_lﬁz{é# @b ss; ﬁﬁge-&samalbe gt ly
Jjolned wt eptl Inker to create a blyalent domal nt1 body.
The two VHF%@P%?]‘EOIB?‘&&’ Ve %vr?{l‘?%lﬁﬂ%eﬁg" %Fﬁ?f’%%fmg"%?ta’éﬁyt he sane
or diff er etfiagrasts gepisally] O3 g fAgihbit vedesindtivarddidsatlygist coyaplits SB-3311%0
antigen binding si - . L.nst ances. .the.t .bi ndi ng..sid.es have
the sane aqirody e plelpd B ot Ren Sy bRt RS OB Do

bi speci i c 60%c®7 &0%H0%, PBEATYs 0nd 00¥s eximios) ef its IL-LPyg Stindtritotysictinifye - chai n
P o\ SCRition @l Btk e idyBud-Pontithl RREN 1§ ERACTRIN:S:c8 8 lo8Iofige: e

VH and VL domal ns ﬁntl'Od%@ wherein thése domains are present in
a single poilpriseintidtie Aiae itenesd et allr3ppl e edina fagarpisapinplade coperpdte
co mtr;lr i ses h@minllé(ahiﬂ P&REtEchs Fﬂaf‘ki@&fot fsiaary allt@ﬁtswdl{%‘flﬁac%tygo mai ns ‘é".f" ch
enabl es t v to rmthe desjred sjructyre for_antigen hinding.
For T evi SUBB Py RGBS BreR ORLHT poBh 4 PSR GO
MONOCL ONAL oBifhéedBidh ESopulatibn of kdidtantRilg eabapeaeoanaitiblikus 8. e @& individual
Spri nger - Ver l.ag. Yor k. . 269- 1004, The nocl.onal .
ant i bodi es aﬁ%’ro g]{esn‘%g\gg (S)m% %‘8 Pﬁﬁ%ﬁ%a%%ﬁ%%gﬁ Lg‘fe tg]# & gbr%gll? a'ﬁma(‘:l!i’r? T OO es.
See, e.g., nMpipedharans bepreseht in (hr@oaouTse NMgsodBinaloidyndiesSe highlg: 230;
Rei chmann oglcl bire 099 aleind FUHBOLiolR! DRSS, 3bnRR: ML2BLR4678; VIO
94/ 25591; U.S. Pat. No, , 005, 079, which are_hereby_incorporated by
ref erence i®plicioaply andihedynasppalions tpirallyriecluds splitpheef adtibpicssiradednt
ij nvention peast ggsgeaha @rﬁiiﬂ@éﬂﬁﬁﬁitoﬁd@l irb@ﬁ&cllaﬁer gﬁ%ﬁ:lioﬁdl‘niﬁgligétég_tﬁé'l
omains with i fications suc hat .si ngl.e. do n_anti bodi es . ar
formed. [ oGAIE! fE Bt e D BP U B ORD SenoPRroR PRSI |
anti body f raaifiweies, sndis hbt to bavensimtd geepuiing giodgptisn df3Bg anvibidg by fmyagnent s
conprise a pgl%gl}wr I‘E(J&ﬁ)ldn F&%&!ﬂ&gé, %le%ggdl&aﬂ a}éhgodies to be used in accordance with
* the present invention may be made by the hybridoma method first described by Kohler et al.,

(1975) Nature 256: 495, or may be made by recombinant DNA methods {see, e.g., U.S. Pat,

No. 4,816,567). The "monoclonal antibodies" may also be isolated from phage antibody

libraries using the techniques described in Clackson ¢t al., (1991) Nature 352: 624-628 and

- Marks et al,, (1991) J. Mol. Biol. 222: 581-597, for example.

[0037] The monoclonal antibodies herein specifically include "chimeric” antibodies

(immunoglobulins) in which a portion of the heavy and/or light chain is identical with or
homologous to corresponding sequences in antibodies derived from a particular species or
belonging to a particular antibody class or subclass, while the remainder of the chain(s) is
identical with or homologous to corresponding sequenées in antibodies derived from

 another species or belonging to another antibody class or subclass, as well as fragments of



connected to a light chain variable domain (VL) in the sane

pol ypeptide chain (VHVL or VL-VH). By using a linker that is too
short to allow pairing between the two domains on the sane chain,
the donmains are forced to pair with the conpl enentary domai ns of

anot her chain and create two anti gen-binding sites. D abodies are
described nore fully in, e.g., EP 404,097, WO 93/11161; and Hol Ii ger
et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6444- 6448. For a review
of engineered anti body variants generally see Holliger and Hudson
(2005) Nat . Eéioo’t“%“ﬁﬁbt/ 23:1126-1136. WO 2007/ 027714  PCI/US2006/033764
PCT/ US2006/ 033764 12 [0043] As used herein, the term "humani zed

anti body" refers to forns of anti bodi esl that contai n sequences from
non- human (e.g., murine) antibodies as well as human anti bodi es.
Such anti bodi es contain nininal sequence derived from non-human

i rmunogl obul i e .humani zed..ant i.b rlse
substanti al F‘if:ﬂg? tbedl 5? an %Séhse e’éhﬁhbél%ehéu?dblé] a??/%&}%ggt apl e
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5,624, 821; W20 86310; "W2005/ 120571; W)2006/0 I7702 Presta
(2006) Adv. 2 pregyt ey singleplypsatide dbain g Generly, thadiicrolyperiids fsthericompisshe be
used to enhpdigRpide lHkBERSS the/Af dnd0s, dbﬁ@tﬁi WHiBBen@bled thesHy iBRE ey St em
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degl ycosyl a E I Fc. Changes to the Fc can al so
alter the h&#@éfrf&ﬂ%%q}nfb%%liggﬁlﬁ t herapeutic anti bodies, and a
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concomi t ant adﬂBG&@sa%é‘éjegoﬂmdﬁﬂérﬁ%%r W@OOI?QFJnQ@ES&eMSS%z 8623 REARn See
Presta (2005 T. Aller 34-35. [ 0045] The

term " ful | yeteh i bﬁ(mw&“eth@#e?@% 280V VAR T IR HAAL: Uohpitti Nes
human i MUB0QH, @oLkhith £ Bk @l cs:RHRNBERfMmby/in thirfeblitkiesN WG ant i body

may ‘contain rTI]:Tlodmle:nt the present invention provides single domain antibodies comprising two Vi
domains with modifications such that single domain antibodies are formed.
[0042] As used herein, the term "diabodies" refers to small antibody fragmenis with
two antigen-binding sites, which fragments comprise a heavy chain variable domain Vi)
connected to a light chain variable domain (Vy) in the same polypeptide chain (Vu-Vy, or
Vi-Vy). By using a linker that is too short to allow pairing between the two domaing on the
same chain, the domains are forced to pair with the complementary domains of another
chain and create two antigen-binding sites. Digbodies are described more fully in, e.g., EP
404,097; WO 93/11161; and Holliger et al. (1993) Proc. Natl. Acad. Sci. USA 90; 6444-
6448. For areview of engineered antibody variants generally see Holliger and Hudson
(2005) Nat. Biotechnol, 23:1126-1136.



carbohydrate chains if produced in a nouse, in a nouse cell, or in a
hybri doma derived from a nouse cell. Simlarly, "nouse antibody"
refers to an anti body which conpri ses nouse i mmunogl obulin sequences
only. [0046] As used herein, the term "hypervariable region" refers
to the amino acid residues of an antibody that are responsible for
anti gen-bi ndi ng. The hypervariable region conprises amno acid
residues froma "conplenentarity determ ning region" or "CDR' (e.g
WO 2007/ 027 S2006/ 033764 13 residues 24-34 56
( CDRL2) and%b E’ﬂ( L3) in the light chain variabl &Q@?L“?"?"‘r?‘”g%d
resi dues 31-35 (CDRH1), 50-65 (CDRH2) and 95-102 (CDRH3) in the heavy
chain variabl e domai n; Kabat et al., {2991) Sequences of Proteins of
| munol ogical Interest, 5th Ed. Publ i ¢ Health Servi ce, Nationa
Institutes of Health, Bethesda, Ml.) and/or those residues froma -
“hypervari | oop" " okrPor 2@ 96
(L3) in th |§]ght cht Sflﬁed{ql}gr?%g%%g“‘gg‘n“é‘l@ﬁ%n é’gyefgtg 53. 55 ‘(11?%2)
and 96- 101 that qyair sgquenees frpfa 408 e (fg- vrawb@eb@tﬂm Wel =hSER a and
Lesk, (198%\bbdieduch ﬁlﬂ%dlesla&ﬁam %m&%&}ueno@%em’é@ﬁéhh@{@hﬁhn the term

"frarrework" or "FR' residues fers to those varla in reS|dues
B A
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nunberi ng 14 BrsaRgPIg etahe B Le rem Sk B 6, S 200
i n whi ch seqgbsentdlyalinbibe Flhgagloss mthhseroéﬁ hmrmamgldhehr&queméhe
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t arget. "Big sttaagdﬁmeeéttg@tauoﬁt ﬁﬁ’en%ssfa@ft@ Bis ﬁﬁrmizwangtocﬁ@t@gul es,
e. g. a nan- coval ent co ex to an 1 onil ze | ecul e, to a

coval ent | y HmOHER fompare rP@‘mf it S SeS Htﬂ“%’céﬁle’ or ém@m” fied by
phosphor y| giuinafizeddoyds af to0dhi ardibOR&-Will Q&‘lefagy caipiibd thédaind ICDR Sﬁl;uehi:eﬁbf ed
cl eavage, i ch apabl e..of . se

ref erence }(’ng paﬁﬁaﬁﬁ’gi’i‘i@%@%o?ﬁ & gg.]m it n‘@a"é‘%%%té‘ﬂtﬁ‘ o m%’tli’ er's 1"t\(liﬁeétgot h
anti bodi es lamhsebafﬁwymginfcm@gm’ehtﬂs' ofthhhme@ﬁzed arBbeddi ng" refers to an
associ ati onppfy t he bipgi %!césé:f?ﬁlegﬂn%ﬁ' al@t.i hatAeLavMIRE ith &B&ﬁ?d

associ ation resu lts i n reduct| on nornmal Browni an notion o

bi ndi ng cdapdadked) &aregions te arwide aitmedetiesier fgpcHensn §ee o&pYst Fatd¥e-can be
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and insertions), glycosylation or deglycosylation, and addmg multiple Fc. Changes to the Fc
can also alter the half-life of antibodies in therapentic antibodies, and a longer half-life
would result in less frequent dosing, with the concomitant increased convenience and
decreased use of material. See Presta (2005) J. Allergy Clin. Immunol.116:731 at 734-35.
[0043] The term “fully human antibody™ refers to an antibody that comprises human
immunoglobulin protein sequences only. A fully human antibody may contain murine
carbohydrate chains if produced in a mouse, in a mouse cell, or in a hybridoma derived from
a mouse cell. Similarly, “mouse antibody” refers to an antibody which comprises mouse
immunoglobulin sequences only.
[0046] As used herein, the term "hypervariable region" refers to the amino acid
residues of an antibody that are responsible for antigen-binding. The hypervariable region

comptrises amino acid residues from a "complementarity detérmining region" or "CDR" (e.g.



generally without altering the biological activity of the resulting
nmol ecul e. Those of skill in this art recognize that, in general,
single am no acid substitutions in non-essential regions of a

pol ypeptide do not substantially alter biological activity (see,
e.g., Watson, et at, Molecular Biology of the Gene, The

Benj ami n/ Cunmi ngs Pub. Co., p. 224 (4th Edition WD 2007/ 027714

PCT/ US2000/ 033764 14 1987)). Such exenplary substitutions are

referably made in accordance with those set forth in Table 1 as
Poll ove TabR® 2B Ripi oy Conservat i ve Am no A d SURSTRHIHEE
Original residue Conservative substitution Ala (A) G ; Ser Arg (R
Lys, H's Asn @n; Hs Asp (D) Qu; A%h Cys (C Ser; Ala Adn (Q
Asn GQu (E) As ; Adn d (G Ala Hs (H Asn; Adn Ile Lou; Val
Leu (L) Ile; Val Lys (K) Ar ; Hs Mt (M Leu; Ile; Tyr Phe (F)

Tyr; Met; L 4

Tﬂ T; Ph e&gldu{rzlg I3g (&Eﬁﬁ%@ojﬁgf:])@@ atnglrgérfgq Cgﬁ 3 ?}%e(lgﬁs eﬁ%ﬂl VAT "’1%9

or vari ati ofignaned TWUB%BI’@I (EPRESY 6065 IDPRH2) gfid W 102(CRBHY i thg heavy
essenti al | ycifn varidsie d506h, KQE&@E{QF%@QIS g&u&ﬂ@ﬂfﬁo@@ﬁs o?ﬂmﬁﬂ:glo%l a] ement s,

i ndicate the |nclu5|on of any recited el enents or grou

and the opt bk Stk B‘g%hﬁ)ﬁ{e%@ Sepyiodiationad fstifutes OW%@% ﬁeﬁhaqda,é\fid) and/or
di fferent nabsresidudamorh benyp@oirtabid 1dberBRtsidued 15282 (d0), 5152 (1B] Siiodlk Y

(L3) in the light chain variable domain and 26-32 (H1), 53-55 (H2) and 96-101 (43) in the
heavy chain variable domain; Chothia and Lesk, (1987) J. Mol. Biol. 196: 901-917). As
used herein, the term "framework" or "FR" residues refers to those variable domain residues
other than the hypervariable region residues defined herein as CDR residues. The residue
numbering above relates to the Kabat numbering system and does not necessarily
correspond in detail to the sequence numbering in the accompanying Sequence Listing. See
Tables 2 and 3, in which sequence numbering is with reference to the Sequencé Listing.
[0047] “Binding compound” refers to a molecule, small molecule, macromolecule,
polypeptide, antibody or fragment or analogue thereof, or soluble receptor, capable of
binding to a target. “Binding compound” also may refer to a complex of molecules, e.g., a
non-covalent complex, to an ionized molecule, and to a covalently or non-covalently
modified molecule, e.g., modified by phosphorylation, acylation, cross-linking, cyclization,
or limited cleavage, which is capable of binding to a target. When used with reference to
antibodies, the term “binding compound” refers to both antibodies and binding fragments
thereof. “Binding” refers to an association of the binding composition with a target where
the association results in reduction in the normal Brownian motion of the binding
composition, in cases where the binding composition can be dissolved or suspended in
solution. “Binding composition™ refers to a molecule, ¢.g. a binding compound, in
combination with a stabilizer, éxcipient, salt, buffer, solvent, or additive, capable of binding
to a target.

[0048] “Conservatively modified variants™ or “conservative substitution” refers to
substitutions of amino acids are known to those of skill in this art and may be made -
generally without altering the biological activity of the resulting molecule. Those of skill in
this art recognize that, in general, single amino acid substitutions in non-essential regions of
a polypeptide do not éubstantially alter biological activity (see, e.g., Watson, et al.,
Molecular Biology of the Gene, The Benjamin/Cummings Pub. Co., p. 224 (4th Edition
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[0049] The terms "consists essentially of,” or variations such as "consist essentially

of" or "consisting essentially of," as used throughout the specification and claims, indicate

the inclusion of any recited elements or group of elements, and the optional inclusjon of

 other elements, of similar or different nature than the recited elements, that do not materially

change the basic or novel properties of the specified dosage regimen, method, or

composition. As a nonlimiting example, a binding compound that consists essentially of a

recited amino acid sequence may also include one or more amino acids, including



(APCs), dendritic cells, mcroglia, NK cells, NKT cells, neutrophils,
eosi nophils, mast cells, WO 2007/027714 PCT/ US2006/ 033764 16 or any
other cell specifically associated with the i mrunol ogy, for exanple,
cyt oki ne- producing endothelial or epithelial cells. [0054] An
"IL-17-producing cell"™ means a T cell that is not a classical
TH1-type T cell or classical T112-type T cell, referred to as THL7
cells. TH17 cells are discussed in greater detail at Cua and

Kastel ein (2006) Nat. Imrunol. 7:557-559; Tato and O Shea (2006)

Nat ure 441: 1822582714vakur a and | shi game (2006) J. O iB¢T/USHHS3764
116: 1218-1222, the disclosures of which are hereby incorporated by
reference in their entireties. "IL-17-1%roducing cell" also neans a T
cell that expresses a gene or pol ypeptide of Table I OB of U S.
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mh ation, an in ammatory dlsorder and an autoimmune disorder or disease. “Immune

condition” also refers to infections, persistent infections, and proliferative conditions, such
as cancer, tumors, and angiogenesis, including infections, tumors, and cancers that resist
-eradication by the immune system. “Cancerous condition” includes, e.g., cancer, cancer
cells, tumors, angiogenesis, and precancerous conditions such as dysplasia.
[0053) “Inﬂammatory disorder” means a disorder or pétholo gical condition where
the pathology results, in whole or in part, from, e.g., 2 change in number, change in rate of
migration, or change in activation, of cells of the immune system. Cells of the immune
- system include, e.g., T cells, B cells, monocytes or macrophages, antigen presenting cells

(APCs), dendritic cells, microglia, NK cells, NKT cells, neutrophils, eosinophils, mast cells,



WD 2007/ 027714 PCT/ US2006/ 033764 17 includes a nucleic acid nolecule
contained in cells that ordinarily express the antibody where, for
exanpl e, the nucleic acid nolecule is in a chronosomal | ocation
different from that of natural cells. [0057] The expression "control
sequences” refers to DNA sequences necessary for the expression of
an operably |inked codi ng sequence in a particular host organism The
control sequences that are suitable for prokaryotes, for exanple,
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transfers. réferencs iitsSptinetyrheliesd Gprtssidnatithatehtmpiitbg @n Y -TBagoRisttis dd€ater than
precisely identical iR content., due,to .del. ber or_i nadvert ent
nut ati ons. M %tmalﬁ?l %%ﬁ"?’ﬁtﬁ’ﬁ A eﬁ%lans é?r%ﬁf]%dﬁaé?éngws'oﬁx%?sf}?%gi cal
activity asithendedbeofisyis ¢rdingrfip atdedstfi-fobil drepter, typially @ilemed Odalll kreatere
incl uded. Mgt & diigll Bek 1 A6k QoL | 6 gl | ear
fromthe cont eg’{n. t[$'v»0060] %\sﬁ u%%%}’ﬁg{ge ?aﬁyhﬂg%ag{n%refglgg%ﬁ%%%% ca'(tEi on"

or "PCR' réetasis-Told expater andaunst eeferbly pideashiOgiald rastepvtfiae ithillrl? weatmgdtint s

of a speci fExpreRidGen B mAUGLESE.E., Wh Qeau%ﬂéoﬁ@dgmtio%ubstaﬁﬁwﬁm ifized
as descri bed 411“’ e g U S. Pat. No. 4,683,195. Cenerally, sequence
i nf or mat i o 39 HAF ¢ME ends of the region of interest or beyond needs

to be avai l[6085p, suMrtdvat “ILa7ipganting @i indledds & progémioLaprdarsdedi waed,

}Dgerfs l6J SFZ) (r) :) ?ﬁ%‘%’#& flad, Q‘lea p'atgn%g} (IJf%gﬁ de%glogrlne% Lr%%u hi@fe%a%gno, Zc{ (S%%tZI'ZnJﬁ%ting into
an IL-17-producing cell, as defined above. A progenitor or precursor cell to the IL-17
producing cell can be found in a draining lymph node (DLN). Additionally, “IL-17-
producing cell” encompasses an IL-17-producing cell, as defined above, that has been, e.g.,
activated, e.g., bya phorbol ester, ionophore, and/or carcinogen, further differentiated,
stored, frozen, desiccated, inactivated, partially degraded, e.g., by apoptosis, proteolysis, or
lipid oxidation, or modified, e.g., by recombinant technology.
[0036] As used herein, the term "isolated nucleic acid molecule” refers to a nucleic
acid molecule that is identified and separated from at least one contaminant nucleic acid
molecule with which it is ordinarily associated in the natural source of the antibody nucleic
acid. An isolated nucleic acid molecule is other than in the form or seiting in which it is

found in nature. Isolated nucleic acid molecules therefore are distinguished from the nucleic

acid molecule as it exists in natural cells. However, an isolated nucleic acid molecule



18 sequence to opposite strands of the tenplate to be anplified. The
5' termnal nucleotides of the two priners can coincide with the
ends of the anplified material. PCR can be used to anplify specific
RNA sequences, specific DNA sequences fromtotal genom c DNA, and
cDNA transcribed fromtotal cellular RNA, bacteriophage or plasnid
sequences, etc. See generally Miullis et al. (1987) Col d Spring

Har bor Synp. QJant Bi oI 51: 263; Erlich, ed. (1989) PCR TECHNO_OGY
(St ockton Press, 4) used herein, PCR i s considered to b ne,
but not the 8?9239"7’063?5 le of a nucleic acid pol yner asé’cir’é@’c?f"i"ﬁ?f““

met hod for anplifying a nucleic acid test sanple conprising the use
of a known nucleic acid as a priner anf a nucleic acid pol ynerase to
anplify or generate a specific piece of nucleic acid. [00611 As used
herein, the term"germ ine sequence"” refers to a sequence of
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"ant agoni st ¥8°g 01""35?5’?11 ?iéﬁeé‘fl‘élm admolgedsis H%“hrqn@ﬁ‘é‘i‘al ogation difersptfnmy  or
activating tml#aedmaseelly. espectively, e.g., for the activation of,

e.g., alig receptor, cofac ene, cell, tissue, or organ.
ol scl 6 LZE%QM feexggiilgﬁm*n%ﬁi‘#ﬁ ons q%iquw?m%w e
nol ecul e & ssmrso an opezdbily/ i ugﬁlmap’aﬂﬁﬂ HDEL,or, or
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are COFTDOUHEEth ﬁ%ﬁloﬂﬁcﬂoﬁﬁﬁﬂa@dﬂ%ﬂﬁﬂs %@&E&cersdel ay activation,

i nacti vat e, desenS|t| ze, or.down fedul ate, ., a _gene, protein,

ligand, rec@Pt®r, orAeulsic acidag {qpgighly Fakedy @%Wﬁﬂﬂ%égﬂﬁl abectiondlr ease,
activate, falutibishidwith afHaAGERIGR!d thilfehdénForse@ﬂﬁﬂlé 'Di\% foP4 ]fa_lreééﬂueh@é}ﬂl ate,

e.g., agene t e r An inhibitor may

al so be defi rgégryq ageréé @Sﬁgg’gﬁ”{‘?dé?\ Bﬁﬁafgr ar%’%@&%’ge £ ipEypessef ps a

i nact i vat espreprateindital patcipates authé sebrttjon ofithe polgpepiidd; 4 plofioteforeaifped t hat
Interacts V\%J}egb?#gferdg@é cotd%gggqlﬂg ?’;t a%t%& r@lﬁ g'anscnémgl(l: 5&%3%&1‘16:{1]%&?1? 2 pposes

activation conp
the actio nsﬂQS’FOI%ﬁh@geﬁitgts Oopggbly m&tgm@ng presnesif # js posiducé s as to

inhibits, %cﬁl@ﬂé%ia‘t@@%&ﬁ@ﬁlﬁ%&;&rxﬂﬁan@ci“ ARSI MTINA %uen%%?ﬁgm st

can al so prlen\f(egar? inhib orf reduce constitutive act

target, e.d %HHB%P“S F'é’egld%?ase PSPPI feader santiguous apfbmmélﬁgl fied

agoni st . [qmaﬁ] Ha'xﬁbvaz(aﬂﬁhﬁbersﬁhﬁoteiﬁie&ﬂbe @htidd i, bhﬂdn@&,acéoﬁfphﬁlé@wol e,
sanpl es or gene, cell, or

[i.sing
organi sm ar E(%nya%%({n Gk eﬁm‘é BS‘Eegni%S‘éﬁ}‘ Sﬁ?f%?lnf}%f‘}shgmﬁi‘nﬂieﬁﬁl bi ti ng
agent and aﬂleomhqpialee@ptom ag dinkerscire madmlae@rdmctehﬁmtcoﬁdfeﬁuoag@%ﬁce Cont r ol
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interchangeably and all such designations include progeny. Thus, the words "h‘ansfonnants"

and "transformed cells" include the primary subject cell and cultures derived therefrom
without regard for the number of transfers. It is also understood that all progeny may not be
precisely identical in DNA content, due to deliberate or inadvertent mutations. Mutant
progeny that have the same function or biological activity as screened for in the originally
transformed cell are included. Where distinct designations ére intended, it will be clear
from the context. -

[0060] As used herein, "polymerase chain reaction" or "PCR" refers to a procedure
or technique in which minute amounts of a specific piece of nucleic acid, RNA and/or DNA,
are amplified as described in, e.g., U.S. Pat. No. 4,683,195. Generally, sequence
information from the ends of the region of interest or beyond needs to be available, such that

oligonucleotide primers can be designed; these primers will be identical or similar in



Inhibition is achieved when the activity value relative to the
control is about 90%or less, typically 85%or |less, nore typically
80% or less, nost typically 75% or |ess, generally 70% or |ess, nore
generally 65% or |ess, nost generally 60%or |ess, typically 55% or

l ess, usually 50%or less, nore usually 45%or |ess, nost usually
40% or less, preferably 35%or |ess, nore preferably 30% or |ess,
still nore preferably 25%or |ess, and nost preferably |less than
25% Activa h| eved when the acti vi ty value r t he
control is é% {r}ﬂﬁ % generally at |east 120% m)repe(\'g@]tﬁier‘g3{‘7(84

| east 140% nore generally at |east 160% often at |east 180% nore
often at |east 2-fold, nost often atd|east 2.5-fold, usually at |east
5- fold, nore usually at |east 10-fold, preferably at |east 20-fold,
nore preferably at |east 40- fold, and m)st preferably over 40-fold

higher. [ Ogeg%ce@%%tggﬁnds 3f iﬁ@’@aﬁlﬁﬂﬁ& io@@a ifibd) MThO$' Eeh@iﬁal(ﬁ'&tﬂboﬁﬁs #foni t or ed
as foll ows. Actlvati on, # |t|4) 11%% %mﬁ gﬁte%nt e.g.
of a cel |, MSHYATTEES GRCaReide g e §£theéam1’ eré‘% anl ral or human
subj ect, camplﬁﬁpmlmse@eﬂwys saci BeriohbsemtenceT fian @WH%?@‘PIWF Difyend conpri se
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potenti al ffer nti at and change in
phenot ype, a@“‘éelcac’éFFétrﬁ@éP?Wm@?iﬁffgéE%‘? & GG & 1°ra‘é’1d§??‘]ﬁ5“ef )
i nfl amrat i aicleieRE@PLINGISe totamﬁli]t?fam‘ema wopgeific plete of pwles,acidr et ast asi s

see, i ght e ot nels@RencedGbfer d Hood and
(Cheresh (2(&8@k Rlat u‘éseu % "@ géd.ﬁh lsa% it Sé@sg{g'?ma@ (2003)

Qurr . Dr Ug Wstgered i pao DN ARSI s R szm{e%%f

ain. NOFthmA{ﬂogBﬁmﬂ,Eﬁl-rﬂaé%useQ ady and Markowitz (2002) Annu 'Rev.
Genom cs H Genet Bild1- L , t »(lel @, 36: 235- 243;
Stani m rovi96hg SatBH P?oé‘@é‘%ﬁ?‘ﬁw% seifbip? anﬁ&‘%%gtl%f 0065] An
endpoi nt ofintiilitaivior 2ciieting moley FWEFWGIEE%WW?’F@W@%%%&’ adigantheg s

prefer i’;lb| y rfc'éﬁd{o Qfacloh £ eB6)REIL, ﬁ’dsue@ér oi'genﬁ . motmlaer ¢ ef. ,@r@m ‘yre@ﬁt%, f‘)f t he
control or €SS . ess.
lgﬁu ‘ﬁa 5‘%‘? R m8#ec1:}?e tFat el'éefs 4 Xctmé(%f/ e %eng l?é%e Qkn,

Ceneral ly, rvation i edst 0 t he control,
pref er abl y wlterclagiyisy cah werctivapedgnhtittited. eierpdgn its %’ll”ép%?@fe@’te%l B at | east

four tinmes Mgﬁlagpﬂ;yraglalona&qt mmséacpfaa&mga,hlpybteat mbkteldat, olsthall i mes t he

control. [0066] " and” refe Le pepti de,
pol ypept i de®®l ?fl\]a I“Jffg?%ﬁ'aé%cgmﬁssoé]?ag‘%egradse TbBcka @h%elag% m)l ecul e, or
conpl ex t hemetfate, deemtitizsam devot reguiptepse., a&@}@fﬂf@@n @Banﬁ’ﬁ?"élﬁ?fn?rﬁ of a
receptor. "Li QunB G4 FHRAS:S Qstivarh) f@g@fhﬁ erhdhdd actigation bendtive D

380 are
2007/ 027714 PCI] US2006/ 033764 ni st a hat can
bind to theuprré%xgﬁ[ E{ﬁ"agﬁﬂ?r% %rhgang,l cgéiorﬂ)t ct?llnc mﬁ}bﬁgf%'y%fso bel%l%ne&

as a composition that reduces, blocks, or inactivates a constitutive activity. An* ‘agonist” is
a compound that interacts with a target to cause or promote an increase in the activation of
the target. An “antagonist”isa colmpound that opposes the actions of an agonist. An
antagonist prevents, reduces; inhibits, or neuiralizes the activity of an agonist. An
antagonist can also prévent, inhibit, or reduce constitutive activity of a target, e.g,, a target
receptor, even where there is no identified agonist.

[0063] To examine the extent of inhibition, for example, samples or assays
comprising a given, e.g., protein, gene, cell, or organism, are treated with a potential
activating or inhibiting agent and are compared to control samples without the agent.

Control samples, i.e., not treated with agent, are assigned a relatwe activity value of 100%.



menbr ane- bound |igand that has been changed, e.g., by chem cal or
reconbi nant met hods, to a soluble version of the nmenbrane-bound
| i gand. By convention, where a ligand is nenbrane-bound on a first
cell, the receptor usually occurs on a second cell. The second cel
may have the sane or a different identity as the first cell. A ligand
or receptor maybe entirely intracellular, that is, it may reside in
the cytosol, nucleus, or sone other |ntraceIIuIar conpartnent The
| i gand or receptor change its location, e.g., fro
intracel lul a® %ﬁW%Hanent to the outer face of the pﬂﬁgﬂﬁmﬂgﬁﬁﬁéne
The conplex of a ligand and receptor js ternmed a "ligand receptor
conplex." Wiere a ligand and receptor:Qre involved in a signaling
pat hway, the |igand occurs at an upstream position and the receptor
occurs at a downstream position of the signaling pathway. [00671
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nol ecul es Cl@ﬁpmbﬁlpfb@areﬁﬂ}f?@% @ &6, istilbmateprferaldy2ithatléss, anbines prefgably less
peptide m nptisg, AN %u%ﬂss aglfolg%{i %@{h% Gdtvie Pt rélﬁ%%%f&n&ol B! !

nol ecul e maybe nore [%ess suscept i
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and cytokines, as well as smal|l no|ecule toxins are descri bed see

e.g., Cassefold, mere ugyally piiesetdp-fei.uefembly g lepstAPafoldraere p it fesh
307: 198- 205f01dvgﬁalmf FrEEbI{; 304 49- foldhlgﬁ’drot echnol . 74:277-302; Li (2000)

Nat. Biotec 18 51 1256 ost oul o et, at 002) Curr.
Med. Chem g%il 42 ¥ gt %8 &H‘?P‘ﬁ%%m F’Fe‘“f-ﬁgi’ PE Des.
8:2185- 2198¢tivexut, mguhﬁen, aﬁdreqion{e]t@&&):medate g., S 1 cetlf phyBological Bui@ 5251856,

Sato and Sone (2 03) B|
6 326, 482 |s§ué%\n evvar Fr? g%{egt @%éfgg%é%qgéﬁe dﬁ?lflgzj{h?gﬂdPthay
"sel ecti vel gﬂmpbsmedemdr@mty onpgroeniags of ega mdmﬂlel@ebmﬂ@mmaﬂon

anti body/ an&ﬂcggeﬂzcﬂf'& il Ia@%rmﬂlaﬂgﬂ AR ioh, sublQineabiese & DyRdingdoigact i on
which is determ native the presence of the protein_in a

het er ogeneolYEfopiA RIAFISH TBF SHPEIETAL COXRE D E-Fed PIB‘?S@F[BBF‘%:@MDMTI‘\U@

under desi gﬂ@&&(ﬂra&,@&d ickll ]ﬁigsaﬂo@ capamesimedeul ;ircgﬂiﬂﬁhohj ﬂuif‘.ﬁtlﬂ@‘orandﬁﬁfahk .cul ar
r ecept or an

not n a. sign n teins
eemnt i oSSt 2 Oese i ataflP beas e pitar ol ds et
derived fr onfihmating dpoeosishirmgiongatohteell cwle, a-nn@axtambfsdy .2 oKnight€2000)
cont enpl at e .had, hi.n bl i " tidns at
90 2000/ 0o 7P TR 35D iR o ‘gggﬁmﬁwm,@%ﬁwg%%eﬁm 1005
pref erabl y Bimnhepersd. (208 GirmBsugyfaegaret:251asl dRavbias endd Wl‘z'%t@qoéh@?d

20-times  gEpALSLy 4RNgh: ﬁ@ﬂz@@r eia@f; A MarRbwilzQ8b) A0 AT CSoRLEBLAT -
than the affinity wth unre
Genet. 3:101-128; Bauer, et al (2001) Glia 36:235-243; Stanimirovic and Satoh (2000)
Brain Pathol. 10:113-126).

[0065] An endpoint of inhibition is generally 75% of the control or less, preferably

50% of the control or less, more preferably 25% of the control or less, and most preferably
10% of the control or less. Generally, an endpoint of activation is at least 150% the control,
preferably at least two times the control, more preferably at least four times the control, and
most preferably at least 10 times the control.

[0066]7 “Ljgand” refers, e.g., to a small molecule, peptide, polypeptide, and
membrane associated or membrane;bound molecule, or complex thereof, that can act as an

agonist or antagonist of a receptor. “Ligand” also encompasses an agent that is not an



antigens. In a preferred enbodi ment the antibody will have an
affinity that is greater than about 109 liters/nol, as determ ned,
e.g., by Scatchard analysis (Miunsen, et al. (1980) Analyt. Biochem
107: 220-239). [00701 As used herein, the term"imunonodul atory
agent" refers to natural or synthetic agents that suppress or

nodul ate an i nmune response. The i nmune response can be a hunoral or
cel lul ar response. | munonodul atory agents enconpass
|nnunosupprqa&ixﬁn9ﬁ4antl-|nflannatory agents. [0071
"InnunosuppreSS|ve agents," "imunosuppressive drugs,
i munosuppressants” as used herein agge therapeutics that are used in
i‘mmunosuppressive therapy to inhibit or prevent activity of the
inmmune system Cdinically they are used to prevent the rejection of
transpl anted organs and tissues (e.g. bone nmarrow, heart, ki dney,
l'iver), andgmistomntagmist, betdhatremtbingifto detraeporuMeraiveddiges!” ocludésseases
that are Wefe&bl Knks H% ang B0 B DRl O nog(cﬁelﬁcals fifthnethods,
arthritis, acthenia gravrs, syste eryt osus

ul cerati vetQ:mOillblegersm bfth@m@n@emeé?@sd légand. IB?@W@QW;)W@%@@ b@nélisugs can

be classi Eﬂeﬁﬂmh%&n& d £ QAR re&k 99&9{%&9& &Lsaseae&l@éalatme Second
ant i bodi es (|nc di ng Bi ol ogi cal esponse Modifiers or DMARDs

drugs act i Gejl B haHsinSEIIoF £ efe%ttlﬁ’éFtyd? thg &rst seflc Pdigrmpr f%‘FRSWaY)b
g he rfdfj herp @lia:ﬁrblg uﬁg@nm& ka6l |1t| i tiaytréifielil @ALAROL mﬁ,lfeu@ bﬂslolﬁfe%ﬂﬁf indt&eellular f
i sorders. For e sclerosis, in particular, .the antibodies o
the pr esentcOIPPf’&?E’ﬁPtr h‘hg]lé‘-’ﬁ‘ﬂ‘?%rée% ’ﬁf‘ys"(h@?‘%ﬁs fof O 1 (TR S lﬁﬁ‘%‘ a new
cl ass of meehpantniehtielihe gutprfadei the |p1aktﬁa mﬂmb‘rape ibé @splek nDwligaad and
copaxones. nl;cgg % terrr'lbéiat I“TI %agé ;e%gﬁ ﬁfﬁg 1ef% %ﬁ% a 1%5.11&1 aﬁ@ I‘e'c@sp'tcﬂfa{'e fnY
pot T ér ol

drugs", is sent non- st er ol
t her apeut i esignging p@ﬂlm, theyligand Revowsat @slpst@@mmp%mtaéﬁﬂ [ a@epﬂmoecumaygs

t hat cl oseldxwﬁﬁgﬁgmsgloggfthégigﬂm ahﬂra{mne produced naturally by
adrenal glands. Steroids are used as the main treatnent. for certain

i nf | anmat olY06bndi t i ‘el moleedes” greprogided Brihe toatmen pf Rhygolegsan anmat i on
of bl ood VessaksS bf thaha: HieIS] rsnsau(mdlédnam&mmas diholeadRGHi®)a mdbicREOi dS

I oot GRS R EE 1 K ity et Pl o MRy 18 o L e
joints on hodldeulss esdepbut atohet lhmt:b;l)tq, my@menmbcdlesm:gawwdlmmwm (a
general i zed, gl SRASE ;g%s%op ajglse ﬂlgﬂme@co@xgﬁ@ma&lu&m

Sjigren's syndro oni C hat cause es an d ry
mout h) . WO sROBTE @@Wzlles, mtrqlesmests@@l@?@ibomnn[e@eﬁ? 3pa ﬂnwmﬁb:e& maaal

anti -i nf | anpAiafeYns ?Byﬂépe b!t%déﬂhé ¥ c@!ﬂbfe%\éhs%éﬁiglett&déﬁr%&étﬁi an@ s apffoUgs
wi th anal geS| c, effects t hey

|pyre|c and antl-ln é{iﬁ’fﬂ
reduce pai rfic¥ w&muamspwﬁfiﬁaarlﬁ%%ﬁl}l@ﬁml&‘rh@l b GRS pFidepmefics
used to di SIfnpudisdnt BREEneErak G811 he BNl SlobEt MRins are described (ses, e.g., Casset,
et al. (2003) Biochem. Biophys. Res. Commun. 307:198-205; Muyldermans (2001) J.
Biotechnol, 74:277-302; Li (2000) Nat. Biotechnol. 18:1251-1256; Apostolopoulos, et al.
(2002) Curr. Med, Chem. 9:411-420; Monfardini, et al. (2002) Curr. Pharm. Des. 8:21.85-
2199; Domingues, et al. (1999) Nat. Struct. Biol. 6:652-656; Sato and Sone (2003)
~ Biochem. J. 371:603-608; U.S. Patent No. 6,326,482 issued to Stewatt, ef ).

[0068] “Specifically” or “selectively” binds, when referring to a ligand/receptor,

]PCTIUS200(1'033764
or

antibody/antigen, or other binding pair, indicates a binding reaction which is determinative
of the presenée of the protein in a heterogeneous population of proteins and other biologics.
Thus, under designated conditions, a specified ligand binds to a particular receptor and does
not bind in a significant amount to other proteins present in the sample.

[0069] The antibody, or binding composition derived from the antigen-binding site
of an antibody, of the contemplated method binds to its antigen with an affinity that is at



whi ch (anongst abroad range of other effects) have a simlar

ei cosanoi d-depressing, anti- inflammtory action. NSAIDs are
generally indicated for the synptomatic relief of the follow ng
conditions: rheunatoid arthritis; osteoarthritis; inflamatory
arthropathies (e.g. ankylosing spondylitis, psoriatic arthritis,
Reiter's syndrone); acute gout ; dysnenorrhoea; netastatic bone
pai n; headache and m graine; postoperative pain ; mld-to-npderate

pain due to inflanmation and tissue injury; pyrexia; and renal
colic. NSA D¥ORE¥dE¥ salicylates, arlyal knoic aci ds FCT/US2006/033764

2-aryl propionic acids. (profens), N—arylanthranlllc aC|ds (fenam c
aci ds), oxicans, coxibs, and sulphonaﬁﬂlldes 1. General [00741 The
pr esent i nvent i on provides engi neered anti-I1L-23 anti bodi es and uses
thereof to treat inflanmmatory, autoinmune, and proliferative
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Ni el sen, einhjunction with a new class of myelin binding protein-like therapeutics, known as
copaxones.
[0072] “Anti-inflammatory agents” or “anti-inflammatory drugs”, is used to
represent both steroidal and non-steroidal therapentics. Steroids, also known as
corticosteroids, are drugs that closely resemble cortisol, a hormone produced naturally by
adrenal glands. Steroids are used as the main treatment for certain inflammatory conditions,
such as: Systemic vasculitis ‘(inﬂarmnation of blood vessels); and Myositis (inflammation
of muscle). Steroids might also be used selectively to treat inflammatory conditions such
as: theumatoid arthritis (chronic inflammatory arthritis occurring in joints on both sides of
the body); systemic lupus erythematosus (a generélized disease caused by abnommal imrmune
system function); Sjdgren's syndrome (chronic disorder that causes dry eyes and a dry
mouth).



(2003) Scand. J. Gastroenterol. 38:180-185; Fujino, et at (2003) Cut
52:65-70). [0077] Inflammatory diseases of the skin, joints, CNS, as
well as proliferative disorders elicit simlar imrune responses,

t hus 1L-23 bl ockade should provide inhibition of these imune

medi ated inflammatory di sorders, w thout conprising the host ability
to fight systemc infections. Antagonizing IL-23 should relieve the
i nfl ammation associated with inflamatory bowel disease, Crohn's

di sease, U Colltls rheumatoid arthritis,

arthritis, %‘g‘%ﬁ’é{’\sﬁ?’% and atopic dermatitis. Use of I%Q@B%‘J(ﬁn@
will also provide inhibition of proljferative disorders, e.g.,
cancer and autoi nmune di sorders e.g., nultiple scler05|s type |

di abetes, and SLE. Descriptions of IL-23 in these various disorders
can be found in the follow ng published PCT applications: WO ‘
04/ 081190; [anEBj04/ omaﬂ.znemm anfMfladieidtby dangd, ﬁé&l@hb&&ﬁtﬁéd,to ashImg arahi ch
are incorpqrate fere ce L-23
e e T A R A
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model ed to lrtf@mrr@toat 460@1 Q‘PSAIBWBE@ digaspdrfarcthe yawiamats rEh%flot‘ tes. The
short B-C |fﬂﬁ%r%QBﬁlﬁl‘Hm§ rﬁéﬁﬁla@ﬂtah%sa&skeﬁﬁﬂ]ﬁhﬁ 'iﬁlaﬁmah)%t atlu-gf'
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p40 subuni noted above, the pl9p40
conpl ex |st(i;e]éé£@%fg%b %Dr{%%}nggf lbwa}lﬁlsgéshog éi?ﬁrsodl meric protein and is
called IL-23 (See, e.g., Oppmann et al., supra). The cellul ar _
recept or qprrpl@a,glefagqui red to transduce the IL-23 signal consists of
t wo merrbers of the t naling receptor sub f the
IL-6/1L-12 WEH} |y of EW%?RXQIH‘EE Hﬁ‘é’lqeﬁ‘*ﬂ,@?‘ﬁ%‘iﬁt‘ft&@g atibodips FuEs e g.
Par ham et aherco$topfead)infundnaddie aﬁt&mﬁﬂﬂh]mdﬁrhl&iferah& didoakesd W t h IL 12. WO .
2007/ 027714[0 /U82006/ (%337ft(3; neshv%qa?:o%Lmtﬂ Es Err}%o t tlruc{ ur al
basi s of ng chai n yt Foki ave s hat

tors

rece tor rec
al t hough | aksg@elar Ba Iofl7, pmtafemnrga&maKEngamé, d@dlgraerdoqyte chonyrettniudating f
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dom nated by a few, Often aC| resi
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conpl enment %0!25&243). TNF-alpha, IL-1beta, IL-6, IL-8, interferon-gamma (JFNgamma), and TL-17
appear to modulate response to brain ischemia (see, e.g., Kostulas, ef al. (1999) Stroke
30:2174-2179; Li, et al. (2001) J. Neuroimmunol. 116:5-14). Vascular endothelial cell
growth factor (VEGF) is éssociated with ALS (Cleveland and Rothstein (2001) Nafure
2:806-819). o
[0076] Inflammatory bowel disorders, e.g., Crohn’s disease, ulcerative colitis, celiac
disease, and irritable bowel syndrome, are mediated by cells of the imanmine system and by
cytokines. For example, Crohn’s diseasc is associated with increased IL-12 and IFNy, while
ulcerative colitis is associated with increased IL-5, IL.-13, and transforming growth factor-

_beta (TGFbeta). IL-17 expression may also increase in Crohn’s disease and ulcerative



of the functional epitopes of |ligand and receptor. Detail ed

mut agenesi s studi es have shown that the nost significant residues
that nake up the functional epitopes of cytokines and receptors are
hydr ophobi ¢ contacts involving either non-polar side chains such as
trypt ophan, the aliphatic conponents of non-polar side chains or the
pol ypepti de backbone. The non-polar “core' is surrounded by a halo
of polar residues of |esser inportance for binding energy. Kinetic
studies indicate that the primary role of the functional epitopes is
to stabiliz¥OFPB08H-protein interaction by decreasi A§T{URE06/033764

di ssociation rate of the conplex. It has been suggested that the
initial contact between cytokine and r®ceptor is doninated by random
diffusion or "rolling" of protein surfaces produci ng many unstabl e
contacts. The  conplex is then stabilized when the functional

epi t opes of p n nd
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surface proteln transfected
| east a porQWﬁ%fm&N\@ amﬁﬂébr@}lo ‘ahlclaarwpwrét%hm%bwe{eéen@e
i mmuni zi ng ﬁmid} onl yTie2o suuhit FAEh2b W adhientherdin ‘[bﬁé%}ia@ﬁfﬁﬂybhe

protein). e antigen nay be produced in alf&enetl cally nodified

cel | . The Drmaioreistd spkioke Orpaingeha/ng00) emeniaad empres f@éa@lﬁd&(e g.

eDNA)  and pineRd@me@h, B,aask Iﬁuﬂ@&ﬁt;?ﬁ]a wwntda?ﬁ%b ogpeh:leulhamcemaal n. As
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I Nrunogeni Clogpastigyeomiecttphaild htlicge mhe:mont Bi@®loes tannddiythgatigdrdliel & @cit®r s
suitable yoces. The pl9 subunit of IL-23 is & member of the IL.-6 family of helical cytokines. This
family of cytokines bind to their cognate receptors through three conserved epitopes (site I,
1M and IIT; Bravo and Heath (2000) EMBO J. 19:2399-2411). The p19 subunit interacts with

. three cytokine receptor subunits to form the competent signaling complex. When expressed

in a cell, the p19 subunit first form a complex with the p40 subunit, which it shares with IL-
12, Asnoted above, the p19p40 complex is secreted from the cell as a heterodimeric
protein and is called IL-23 (See, e.g., Oppmann ef al., supra). The cellular receptor
complex required to transduce the IL-23 signal consists of two members of the tall signaling
receptor subunits of the IL-6/1L-12 family of cytokines, the IL-23-specific IL-23R (ses, e.g.,
Parham et al. supra) and the IL-12Rb1, that is shared with IL-12. ’



for transformation of the cells of interest may be enpl oyed,
including but not limted to adenoviral vectors, plasmds, and
non-viral vectors, such-as cationic |ipids. [0083] Any suitable

nmet hod can be used to elicit an antibody with the desired biologic
properties to inhibit I1L-23. It is desirable to prepare nonocl onal
anti bodi es (mAbs) from various manmal i an hosts, such as m ce,
rodents, prinmates, humans, etc. Description of techniques for
preparing such nocl onal anti bodi es may be found in, ites,
et al . (edé"."jz"gﬁ%?t‘ AND CLI NI CAL | MMUNOLOGY (4t h ed.")c(%ﬁjg?%ﬁé"%ﬂ%i cal
Publications, Los Altos, CA and refgrences cited therein; Harlow
and Lane (1988) ANTIBODI ES: A LABORATORY MANUAL CSH Press; Goding
(1986) MONOCLONAL ANTI BODI ES: PRI NCI PLES AND PRACTICE (2d ed.)
Academ ¢ Press, New York; NY. Thus, nonoclonal antibodies may be
obt ai ned byoogoyvar i etiighth int@BO stvtueEbdsiB BT fldnglchdid) cyteBiadfecdpeN fecadtltioh ed
inthe art. Typicall | een cel.ls, from an_ani.nal .i nized.with a
dest red antFeReuar et iiepP e Bt o BRI oty Ok BRI PRr SR o
cell. See Kahjtercompldxds]thedfBnity of he #6rackon is ddmindtpdiyrolew, dtebightls19.
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Wley and Sons, New York, NY. Colonies arisSing fromsingle .
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‘The pol ypeptides.and antibodies of sutépe resent_invention he used
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| abel ed by jQini Ld Bslin GavAl ently or non-covalently, a substance
whi ch provi(h e’s%’(r)t?avg etecta I@ signal. A wde variety of |abels and

conj ugation techni ques are known and are reported extensively in both
the scientiffi ¢ ahtratibRbfant3 hécBicintbRiesSui t abl e | abel s incl ude

AR = Wy T M CEE W
and the |i k&amplBatr&iict fepiediinagnidioyvithedinkéd & ualinkbdfeg] sanirdlylovaeing) S.
Pat ent Nos. for%i gf]ﬂ'?d IE—%.Z ;hetg’fogéu%f, ZI’S a2 i;ragment thereof. Any suitable method of immunization
can beused. Such methods can include adjuvants, other immunostimulants, repeated
booster immunizations, and the use of cne or more immunization routes.
[0081] Any suitable source of IL-23 can be uéed as the immunogen for the
generation of the non-human antibody, specific for the p 19 subunit, of the compositions
and methods disclosed herein. Such forms include, but are not limited whole protein,
including linked and naturally occurring heterodimers, peptide(s), and epitopes, generated
through recombinant, synthetic, chemical or enzymatic degradation means known in the att.
[0082] Any form of the antigen can be used to generate the antibody that is

sufficient to generate a biologically active antibody. Thus, the eliciting antigen may be a



3,939, 350; 3,996, 345; 4,277,437, 4,275,149; and 4, 366, 241. Al so,
reconbi nant i mmunogl obul i ns nmaybe produced, see Cabilly U.S. Patent
No. 4,816,567; and Queen et al. (1989) Proc. Nat'l Acad. Sci. USA
86: 10029- 10033; or made in transgenic nmice, see Mendez et al. (1997)
Nat ure Genetics 15:146-156; al so see Abgeni x and Medar ex
technol ogi es. [0085] Anti bodi es or binding conpositions agai nst
predeterm ned fragnents of IL- 23 can be raised by imunization of
animals with con ates of the pol ypeptide, fragnents, tides

epi t opes mntﬁ“ﬁghpgéﬁ proteins. Mnocl onal antibodiesE§P@7§W$B§W%d

- fromcells secreting the desired antibody. These anti bodi es can be
screened for binding to normal or def®ective |IL-23. These nonocl onal
antibodies will usually bind with at least a Kd of about 1 M nore
usual ly at | east about 300 nM typically at |east about 30 nM

preferably ahglbgaspe, mamgléteplae@esrwﬂthmlﬁe R6t6ih SloAddrin mbieast wish@dbr 3 NM
or better, usually determ ned b nQn- hyman

ui tapl e
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in Exanpl GIS&ate@ﬁmQWgﬂ]lﬁv{)teﬂﬂLarm]ﬂlmﬁtd moteiaf(e. ¢l imAnmsme elith cells Anhdfdaadi es
[ 0086] Any s n n i bod e used as.a Sour for
t he hypervalg%1 gtgfaétapogmn OHHH éorfa Séﬁm’q m%mrﬁaﬁ lz]-inrrf%umfazo i e%llonf Qude,
but are not edtiagdllpleddomin pomgnpﬁtbf; pﬂgag@n‘ﬂ:qdnsge(lmwb@mtpmedﬂalalzmegya,ﬂy

bovi ne, and_p 15 ﬁSThJ:ISNAE:'ib%d &HB@{E'OFIED% g%ﬁﬁ"‘l’lp arl a

human i munogl obul s (Tecip nt| in whi
region resi ﬁlﬂ@gcﬁﬁsqtké?tﬁé@ﬁ?ﬂ@ﬁhe B&Ff@?e}l‘éﬁl walg. 6911%?9}3@?10,&?“8%} e regl on

residues feRmoa” ﬁ%tb%&ﬁmﬁleﬁﬁh@& drdRBRciaddrinbQey doidUah §pﬂ£&uﬁe
rat, rabbit or nonhurran |rrate V%)tp2007/0 7714 PCT/ US2006/ 033764% 27

havi ng t he CRESHPIEE SHEEP eP’c‘?|‘3E“’y°1?"5‘ F FRLEGR OLAHEFCE apHEORSHC VPHOTS BHE
i nstances, fovahdsfamidn kf the &k ofiniefeR)may®s exﬂplefed,dﬁclﬁm Hatud Hmited to

|nnunoglobul are | aced by, correspondi ng, non- man residues.
Fur t her nor €° adel vrlfﬁln‘fe%t Ig BIRTS S A ‘r’%ﬁa)f/peé;(pﬁ)rrfp?‘l%égs cratelgsnll e‘gs whi ch are not
- found i'n thEB08Hci pi eAty saidbidroeyodarn beusedite elatmranthvtdy ol the dfred e

modi fi cat | gllfﬁﬁlo?lfcgfoﬁﬁ—ﬂgs b Biniblt - %‘GIF 1sr¢i€ faﬂgg??%dmlg(ﬁ%oaﬁ{af a&hﬁ'@oﬁhﬁgmﬁﬁ the

desired bi acti vi t)}/l For see Jones a
(1986) Nat uﬁ@nxwuwﬂm@@@n =élwhaﬁ1ﬁm@:~tr0<&pfs RUABES jruggisutie Description

332: 323- 3294 e ARHud@ pteparinb IQAImdabElbnal &ibodRsiS be foBhO; e.2; SHR; efe 86.

0007) Vet npdl 1 SETBL N e e 19 S PSSR ie By,

et al. ( U SCAP&H Ieﬁd&iceﬂqlﬁdﬁeﬁﬁmaﬂdmeaﬁd Ehned1938) AFUBGPERA N PeHoRATORY

Aopl 1 oat| onaiit £8P RS iR Aions, ERRERL BT

vari ants of Praaredsi(2bd.) dwedemid Presg, Mavwt VinbdyY.afles pnaspdemblantibodies may be
obfained by a variety of techniques familiar to researchers skilled in the art. Typically,
spleen cells from an animal immunized with a desired antigen are immortalized, commonly
by fusion with a myeloma cell. See Kohler and Milstein (1976) Eur. J. Immunol. 6:511-519.
Alternative methods of immortalization include transformation with Epstein Barr Virus,
oncogenes, or retroviruses, or other methods known in the art. See, e.g., Doyle, et al. (eds.
1994 and periodic supplements) CELL AND TISSUE CULTURE: LABORATORY PROCEDURES,
John Wiley and Sons, New York, NY. Colonies arising from single irimortalized cells are
screened for production of antibodies of the desired specificity and affinity for the antigen,
and yield of the monoclonal antibodies produced by such cells may be enhanced by various
techniques, including injection into the peritoneal cavity of a vertebrate host. Alternatively,
one may isolate DNA sequences which encode a monoclonal antibody or a binding fragment
thereof by screening a DNA library from human B cells according, e.g., 1o fhe general
protocol outlined by Huse, et al. (1989) Science 246:1275-1281.



by i ntroduci ng appropriate nucl eoti de changes into the humani zed
anti-|1L-23 anti body DNA, or by peptide synthesis. Such variants

i nclude, for exanple, deletions from and/or insertions i.nto and/or
substitutions of, residues within the am no acid sequences shown for
t he humani zed anti-I1L-23 F(ab) (e.g. as in SEQID NGs: | and 2). Any
conmbi nation of deletion, insertion, and substitution is nade to
arrive at the final construct, provided that the final construct-
possesses t ed characteristics. The amno aci | so
may alter gﬁﬁn&nslatlonal processes of the hunanﬂ%g %aﬁﬁyﬁt-z
ant i body, such as changing the nunbej, or position of glycosylation
sites. [0089] A useful nethod for identification of certain residues
or regions of the humanized anti-IL-23p19 antibody pol ypepti de that
are preferred locations for mutagenesis is called "alanine scanning
mut agenesi m034]as desakt slneﬂald:tychﬁqmsumxgh/a moleion Miiblasieq df 8B BpdieSaiphage e

244: 1081-108

Cdenti £t ed (il veregy B pN B sAERERSle AR UEURR AT |
G u) and r &fpheecid:Sndr546 (B89} b polypeptidsg and angbagdies hEthgprdseathveaticanoiay
(most prefegrahhy, &ﬁhﬁﬁﬂ;}ﬁ&lnﬁ{dﬁ%&ﬁ%aﬂdﬁ%hﬂ&c%i ﬁlﬁﬁ‘aﬁnzfecf'&ubédiﬁser action

of the am no aci he am no aci d residues

ant
denonst r at Freguenfly; ﬁ@mokm@ﬁd@e\afkmbﬁ Syill be lebrleddyinining githentryaleynT ar e

refined by nbtdQdMs! Naibfiacd PBEL ﬂsw@ssh@rra deté@céﬁl@élénil @Lmdere.rarfegxofmwe .
sites of substitution. Thus, while the Slt f or ooglrt%f:ncgmj am no

aci d sequerkeopigatign Feﬁlﬁnquﬁs ¢ pap ap ?@B‘m ét“‘?f’ﬁ"te FESHHE S on
per se nee@ataﬁultekumre pSusalds B4 ingatic rﬁwnuaxmpmmeg, mbamdsycz;ﬁcme

per f or mance ,qf. tat| 0 t Sit 277
PCT/ US2006 FEFH9R IR %ﬁ%%eﬁgh%’%ﬂv“’ﬂmeam m"l?“ae?éﬂ\r\ég‘e%ggu 4 41%:‘3tle<‘§' at

t he target Paimtatwacd:mgrtbgsmf Smhdamh@chdﬂﬁrsegﬁadl\lhuﬁﬁh? §%613.857521 |- 23p19
anti body Vaisa8ids 85€s4301 £ANSH 45 4G dlemishes] ACS kitbhbinant [ 0090]

Am no acid ée uence Insertions include am no- and

car boxyl -t emvmlobulﬂﬁ 1ap rspredusesd frg Gabilly B Patent Nefﬂ fﬂﬁéﬁ? &84 Qeren eigl

|00|t ypept i desosopabaiNat T te@ SBUDSH 96110029 NoV3E,; orfnlaad il @ een®Smiog lsée ag

I Nt rasequence I nser e, .am.no esl aues.
Exanpl eg ofiqadea i ﬂaﬁtlb%@@"t %ﬁ%’g’F i%f{?d]g%h%ﬁ‘?&ﬁ? é‘%ﬁﬁmﬁﬁlﬁ‘fﬁf‘fmﬁ ant i body

w th an N- tiefunolspids. rret hi onyI re5| due or the antibody fused to an

epitope ta her rtlo rla levd L-23
aﬁti bgdy ng? 8(g:LI e i n Qs? Ong%‘%}nﬁ%md%%ﬁ@ n&ﬁ%@stdg i
humani zed @Atcin belraikd by mmmyonﬁf aalmats rvitprvenjogates ofsbé wgspmtidaeframmh

i ncreases tp%?ad%?% topt@bviin !:dnfléi‘ R)fteuthAoﬁsﬁlénQPQMbod[eQQz%]aﬂepﬁ&PHh?Een%ype

of variant 'I's an amno acid st|tut|on vari ant. hese variants

have at Ieééqfet@ﬂ@eélﬁﬁ“ﬁ@)ﬂﬁ@?‘ﬁ FB%SP aitdodips qapbe %?i?ﬁ‘ﬁﬁlf%’é’ald%ﬁ‘i norpal»3p19

anti body nieRetileqr-25. eIMR¥ARbnaAchafaribddi@raI isuh BBt ELGItH 1 SR¢t b &Y of dboli1S -
place. The sites of greatest interest for substitutional nutagenesis

i ncl ude t hetMiypes waslivablest fhoiid) oM typicatlyat teast ahonici9ndh pectesgbipat least
about 10 nM, more preferably at least about 3 nM or better, usually determined by ELISA.

Suitable non-human antibodies may also be identified using the biologic assays described in

Example 5, below.

IV.  Humanization of IL-23 Specific Antibodies

[0086] Any suitable non-human antibody can be used as a source for the
hypewaﬁable region. Sources for non-human antibodies include, but are not limited to,
murine, Lagomorphs (including rabbits), bovine, and primates. For the most part,
humanized antibodies are human immuno giobulins (recipient antibody) in which
hypervatiable region residues of the recipient are replaced by hypervariable region residues

from a non-human species (donor antibody) such as mouse, rat, rabbit or nonhuman primate



contenpl at ed. Hypervari abl e regi on residues or FR residues invol ved
in antigen binding are generally substituted in a relatively
conservative manner. 100921 Anot her type of amno acid variant of the
antibody alters the original glycosylation pattern of the anti body.
By altering is nmeant deleting one or nore carbohydrate noieties
found in the anti body, and/or adding one or nore glycosylation sites
that are not present in the-antibody. dycosylation of antibodies is
typically either NNlinked or Olinked. Nlinked refers to the
attachnment oFAME%EHpohydrate moiety to the side chaiffT/U§F0HH3764
asparagi ne residue. The tripeptide sequences asparagi ne- X-serine and
aspar agi ne- X- threonine, where X is any am no acid except proline,
are the recognition sequences for enzymatic attachnment of the
carbohydrate noiety to the asparagi ne side chain. Thus, the presence

of . ei t her ohavidd@meicbitddRERIfCHE aﬁﬂ*}_@ﬁtﬁ@%aoﬁt?. R s MASREY, Befaharkies a
potential gl yczﬁsi‘%l atdtuon site. O-1i nk@% cosylation refers to the
at t achment BEOBREY S ﬁseOfélli’éfﬁP%ﬂ e “8'3 ¢ Y yRires 8%e, or
xyl ose to ahlydiresidiedsri Fuahaabd, hufasitedcatitodiz yap eirpris: rediduct Whictoae ha,

al t hough 5-hydro rol.ine or . 5-hydroxyl ysin al e used.. [ 00931
Addicion of DY BRGFbEdbers WL B URb0, TRk BoRfubi it
acconpl i shetirthéyyefak ratibodgperfoenaacd ofthealesinid biolpgisal ediviipc ot fadler fl¢tails,

contai ns ong, 9, e kel MG, 280V endesaldRad.n & ki A68 WIS~

(for N-Ii nkeg(?(gﬁ ycos;g ation sites). The alteration may al sogg{,{%de
by WO 2007/ agZresip (H87) ORp.006 s #6d: 2:293-Phe addition of, or

substitutiopody, OnenRholbEe®RbIHARI U hHEOMIBSTds BRIl PibidB g, |

sequence of the original antibody (for OIl1nked gl ycosyl ation
ites). [ 00BuBosvEl St P LN Kbl eLal (S it Mo ow ot ol
substi t ut i o(EuedpednPatedii@splitaion Piikdi¢atide NoO438G1 BaheWitE¢Rurcstan Bdtépi | i ty
of the final_humanized antib For exanple, an asparagine (N)
resi due rrayABpem%thogrEé@bcaﬁ%lﬁoég%go)t he potential for formation of

i soaspart at #0088t anyAl@oseid sepews vasiants bfibrenanigeiomti-ICERantibodycreprepared

enbodi nent ; ..t 1 | A6 e o ﬂl‘ﬁ}ﬂﬁ% . ( ’ artate
formation n%} ﬁg%%ﬁﬁgé@?dgﬂ gtr h?:ééré% e(fglg%y?% rtg4 ate bin {l%z%%ﬁgg[ﬁp
ant i body t oDNe\sonbygide sypthegje nSucipyasigety include Sr expmply, fleketigys g, god/or

| munol . 11fkefiohs 8o dndfbr stbRiturBklslbtt feGiBues WRLRIA U SLRSEMHRSs dhhwh REeNt

CDRs may be_changed . to. reduc he possihility that the pethioni ne
Sul U woul B BRPZ8 g o (0 (e B ST RAD AN L i AR ORMAPRR Ly and
al so cont r ddktion, ihiertion) 206 substituthaienaigenaiite/at the fhdl @odstrid | pravived baokie
preparation d. In one e di t.th hi oni ne.i.s changed to

P anr e (% o e peenet RIS EF Blontalied BB B4 i LR AR 416
screened t opshsamsktitdagirodebres diiipdtuinauitddant-1d23 mibodicuelemshanking #8p 19

bi ndi ng af jﬂngué;yr Qtiéﬂ‘&‘ﬁgﬁ& &ikevel s. [0095] Nucleic acid
n cl

mol ecul es encodi am no sequence varjants of humanized 1L-23
speci fic ant®®¥3dy ar & upsfdmethed fusydegtifcationeat yertsin residunbd sedfiaro aithe n t he
art. These humanized anti-IL-23p19 antibody polypeptide that are preferred locations for mutagenesis

is called "alanine scanning mutagenesis," as described by Cunningham and Wells (1989)
Science 244: 1081-1085. Here, a residue or group of target residqes are identified (e.g.,
"charged residues such as Arg, Asp, His, Lys, and Glu) and replaced by a neutral or
negatively charged amino acid (most preferably alanine or polyalanine) to affect the
interaction of the amino acids with IL-23 antigen. The amino acid residues demonstrating
functional sensitivity to the substitutions then are refined by introducing further or other
variants at, or for, the sites of substitution. Thus, while the site for introducing an amino
acid sequence variation is predetemliﬁed, the nature of the mutation per se need not be

predetermined. For example, to analyze the performance of a mutation at a given site, Ala



met hods i nclude, but are not limted to, isolation froma natural
source (in the case of naturally occurring am no acid sequence
variants) or preparation by oligonucleotide- nediated (or
site-directed) nutagenesis, PCR nutagenesis, and cassette nutagenesis
of an earlier prepared variant or a non-variant version of humani zed
anti-1L-23pl19 antibody. [0096] Odinarily, amno acid sequence
variants of the humani zed anti-1L-23 antibody wll have an am no
acid sequen%@ R@Mﬁﬂ@;at | east 75% ami no acid sequence, . hgﬁ@%b5¥ W th
t he ori gi nal YONER Fed anti i body ami no aci d sequences oF the
heavy or the light chain nore prefeggbly at | east 80% nore
preferably at |east 85% nore prefer at |l east 90% and nost
preferably at |east 95% Ildentity or honDIogy with respect to this
sequence is defined herein as the percentage of amino acid residues

in the cangigdalf: r&@&#ﬁﬂﬁ&n&ﬁﬁ& c@lﬁ&tdd@ﬂli& ta€p@t codbd di réghd ahdiani zed

anti-IL-23 residues, after sequence d.int QH%Ing
gaps, if n@ﬁ@@%ﬁpvnm¥%d§@HP§@% ﬁ?%é?g@ﬁfkgﬁﬁﬁﬁﬁ%ém
identity, gogojnot cmmwaaequenaams@mmsﬁmaam -subietchbortyl-rsings  part
Of the Seq ence Ident L?B%P‘P%HEGIGSIEHGtOéOWGPm§ ¢on %{nﬁn a@uﬁ@é&orﬂgﬂe

internal e ons | ant i body
sequence shﬁhmwhﬁ“mbasmMMemmasna&ﬁewwfngﬁ%@qm@mﬁ@mﬂmﬁﬂqW%&@?

homol ogy. Y@ %g%ég §1$ s&b%%%@ %u&@zskﬁ%%&;lmmmmﬂmzed
anti body can ecte

rom any ass of i mmnaogl obul ins,

i ncludi ng Imgifonylg@idup grhe wghodyéwed 'IO@E epiopRRSr %\Prylwhﬁ%al ¥HEPSSEYei s an
1 gG ant i bogyaf¥aY anti- 8.6 ¥iREo8Y mblgﬁlﬁﬁ&u&%dﬁﬁﬂh to Q- YEICHEMing&t | 92,

| gG3, and IgG4 Variants of the | sot l so _co at ed.

The humani AB@e0ist mEolyR: ﬁﬁyméﬁﬂﬁ?lggnﬁ %@%ﬁ@él gﬁﬁuﬁﬁﬁg ﬁ%é%g%ne

cl ass or i sgk)fpeshepitbsdszati on of the necessary constant donain

sequences t enerate. the d S|r d bi gl oqi

achi eved b§&§5€een|%ﬂt#ﬂ@@§ﬁ ﬂé?apﬂm%ﬁﬁ‘ﬁb&hgo |c&?13§§ghh¥w

descri bed hetecilcas &&%ﬁnolamldewdsel,n tled Htubnanizeg) aa%ﬂré?rpli? ﬁ@ﬁ@db’dmi?qb}lec an be

used 0t heogQnpS.LiRNs: Al BHGR, NRECTR: s SRR bidkich ke ok appa,
ereof are use

| anbda, or varran In the present  conpositions

and net hodsubsfigiee] mypgenasisiinchide the Jrmepvaptpladpons it FoREAiGRAEY from

the non- hungieaRkid Q-Hf%ﬂerv&ﬁﬂle RRidd $@fues I ER cdofdussassbiog Bsantig bidding are
nut ageni zed by substitution sertion or deletion of at |east one

resi due sucﬂﬁnefﬂaﬁubﬁﬁéte@ﬁrglét&'ﬁ r?8’ége‘i"§m’8lnéafufeﬁct from the human and
non- hunan[mmb]bOdyA&@ﬂﬁﬁﬁ%@fﬁﬂ@bmmfﬁmmememﬂﬁmb&ﬁphﬁmedgnﬁat such

%E ?LBS;S r U| ; Emﬂ%megi?? %“sf%o te\%nﬁose aﬁ%ﬁeﬁgeg%é%gj (}Jr?rgnhurram zed
resi dues, ma:behydiateemx%%om thmsttlbop}f, ehdirabdipe epeonmete shpeHlatiosiss
[00100] An yth& glletnglmrﬁelﬁ DI Qﬂb&{y @B@os@ﬁn&?ﬁm@i@s i GRS W Bdked
ant | body 2 or O-linked. N-linked refers to the attachment of the carbohydrate moiety to the side chain
of an asparagine residue. The tripeptide sequences asparagine-X-serine and asparagine-X-
threonine, where X is any amino acid except proline, are the recognition sequences for
enzymatic attachment of the carbohydrate moiety to the asparagine side chain. Thus, the
presence of either of these tripeptide sequences in a polypeptide creates a potential
glycosylation site. O-linked glycosylation refers to the attachment of one of the sugars N~
aceylgalactosamine, galactose, or xylose to a hydroxyamino acid, most commonly serine or
threonine, although 5-hydroxyproline or 5-hydroxylysine may also be used.
[0093] Addition of glycosylation sites to the antibody is conveniently accomplished
by altering the amino #cid sequence such that it contains one or more of the above-described

tripeptide sequences (for N-linked glycosylation sites). The alteration may also be made by



used. The FR sequences can be nutageni zed by substitution, insertion
or deletion of at |east one residue such that the FR sequence is
distinct fromthe human and non-human anti body sequence enpl oyed. It
is contenplated that such mutations would be mnimal. Typically, at

| east 75% of the humani zed anti body residues will correspond to those
of the human FR residues, nore often 90% and nost preferably
greater than 95% [00101] CDR and FR residues are determ ned
according to the standard sequence definition of Kabat. Kabat et

al ., Sequenc®9 ¥ Bt ei ns of | mmunol ogi cal | nterest, AQAUSHAAS3T64
Institutes of Health, Bethesda M. (1987) SEQ I D hKE 5 -16 and 31-
48 show t he heavy chaln vari abl e dome#n sequences of various nouse
anti-human 1L-23p 19 anti bodies, and SEQ ID NGs: 17 - 28 and 49 - 65
depict the light chain variable domain sequences. SEQ |ID NOs: 66 -

68 are CONs@Rautiche ﬂ%@ﬂﬁﬂﬁm&ﬁ% hea¥ym&h sdide GIRSorifdb¥lues FHR L RAY
CDRH3), and are cogg i sed Ke npst commn am no aci d residue at

each p05|t|6ﬂh??ﬁa hﬁEﬁ&@‘ ﬂ%##ﬂ@x*@WW%ﬁﬂ$ﬁe fami |y of antibodies
consi sting @94jGLO, Gkikiothet ipd oflamidSB varidilr, thelsibsiution ofiredidhes bELO,

30F11, 34E4, 5B1 6H4, . 9C9 1131 0 33D 9,  22E9,. WO
2007/ 02771478 %ﬁ%’ﬁb%‘?%ﬁt]b é‘i’ g%éﬂa%ﬁ%we‘iﬁﬁ%%@sfﬁr SEFRS A A | C
provide a s ezagategima(Nl) remduﬁ:m@fbehhmgyd io balincesheayfotentid fordurmationt af woehpamteo

th t . i
chai ' core. 8 RO Shfihest A0 fopf OO Mo i 36 Ebanadolty criigh
herein are tprebugyeige (Qit boaspariate fmrxmm dekilitateof eqnmiciely dremstebigding©b)

d L : 9 12,
?gFl(l c) 133'5%"5 g&@&%%lagétaﬁﬂé% ﬁrg% @@mﬁm ﬁczﬁ%hzla%i' B8 7316&@34 Gdsi

Li ght chai nadifispamethigningspsidust giradeat QJ?RS tbe E]%?&Ef‘é‘sto 1@&&@ themﬁ@ﬂltz ﬂf@a
ant bodi ee 10T L L e g A, B‘%‘i‘%@mﬁ&%‘%%@“

ant i bodi es n

These | i ght® R o RIS AR eoRB 8 s e ot PR e LTS CDR
sequences ofmicBRicht, (i@ methidBRRlS chalded sndhnTBORM)] (An)ib¢BEQithBudNGabstiGBons 71)
and corresp : g

2nd CORLS ( BEGPR-RRRSEGRUE0 SERHGHE &Y suehlinihs Lolmeok kel oah o bindidd
sequences f &ffinifyi tgkmacespiabla la@BRs are conprised of the nmost conmmon ami no
acid residpgosit eacﬁuo@é?éacta rﬁaedufbsk&@dlhg giho meg% efbdRarifd orf@G hized

subfam |y of antibodies. [00103] Tables 2 and fine various
domai ns of Hﬂ%ﬁﬁﬁ%@ﬁmgﬁﬂymFEﬁ?§§QEVa%ﬁﬂ?ﬁ@@ﬁ@?ﬁS%W%QnﬂWGﬂOTh%®1111
and 22E9, amet&dslinchifie a;aﬁb:éﬁt@hhﬁtemto i8d4tion BoMA nétlal Soukea (ih &elcse oBONRI NS

of several e antlbodles of t e i nventi o ues 1-19
of St D Tl e i el R R B | i gnt
strands of hmmﬁbﬂ@kamdmmmmmﬂﬂﬁ@mwhm@ﬁRnmhgmmmamn$&amMenkﬁgmmﬁ$aﬁm

hun61112 angar W&}% it gxt a 1{0%.8‘)&9%{1?§ r&&oof h%gi%u%h %@Eﬁébg lé\gﬁboc@' and 4,

respectively. chalr n constan onalnNs o
[0096] Ordinarily, amino acid sequence variants of the humanized anti-IL-23

antibody will have an amino acid sequence having at least 75% amino acid sequence
identity with the original humanized antibody amino ‘acid sequences of either the heavy or
the light chain more preferably at least 80%, more preferably at least 85%, more preferably
at least 90%, and most preferably at least 95%. Identity or homology with respect to this
sequence is deﬁned herein as the percentage of amino acid residues in the Candi_date
sequence that are identical with the humanized anti-IL-23 residues, after aligning the
sequences and infroducing gaps, if necessary, to achieve the maximuim percent sequence
identity, and not considering any conservative substitutions as part of the sequence identity.
None of N-terminal, C-terminal, or internal extensions, deletions, or insertions into the

antibody sequence shall be construed as affecting sequence identity or homology.



hum 7G10 are at residues 135-464 of SEQ ID NOs: | and 3,

respectively, with CH at residues 135-242, CH2+hinge at residues
243- 357 and CH3 at residues 358-464. All other antibodies are
presented as |ight and heavy chain variable regions (VLand VH), and
thus lack signal sequences and constant donains. Table 2 Light Chain
Sequences and Domai ns ANTI BODY SEQ I D VL LI GHT CHAI N CDR RESI DUES
CLONE NO RESIDEES CDR-LI CDR-L2 CDR-L3 hun61112 2 20-129 43-53
69-75 108-116 m/Gl0 4 20-129 43-53 69-75 108-11.6

1-112 24- 38 PG 101 “hun22E9 93 1-116 24-40 56- 6’5%’51”%%

2007/ 027714 PCT/ US20061033764 32 nﬁ@%z LC 17 1-108 24-34 50-56 89-97
nm7010 LC 18 1-108 24-34 50-56 89-97 m 3FI| LC 19 1-108 24-34 50-56
89-97 ml3B5 LC 20 1-108 24-34 50-56 89-97 nR1A10 LC 21 1-108 24-34
50-56 89-97 nB3B12 LC 22 1-108 24-34 50-56 89-97 nB9& LC 23 1-112
24- 38 54- 6093 101 ThdhhidiZedlablibddy dan bt Zelebéed 3dmSly 6l6ks OBimbiihoglobtdl O LC

o7 LG o7 giuding e 6% T2 Uy a%l“%ﬁm%%?ﬁ%@ﬁ%@dﬁ%ﬁ%3%1‘36% Hse

gg gg . gi ggea@@fzzlga den b0 BseR An Dbl (e G 1689, 18Gs, aml LGl (Vati@t6e te 1868 24- 34
v E 108

24-34 50- 56°¥BEEY ol %&Fﬁ%%gﬁiﬁ%ég é’%ﬂgﬂgé‘%ém % ‘“5%“4#%4}%’8154

1- 108 24- 3tof0bamE8das 7r isetRBDOpligizEEn pf the gecpsparg Lor5RNIEIGMED semencey i1 0

LC 56 1- 11902140 &G Rickpick0Risy TRRAy hiEichi iy dbhidAn ABn 6 T 86~ 103

biological assays described below.

-

[0098] Likewise, either class of light chain can be used in the compositions and
methods herein. Specifically, kappa, lambda, or varianis thereof arc useful in the present
compositions and methods.

[0099] ~ Any suitable portion of the CDR sequences from the non-human antibody
can be used. The CDR sequences can be mutagenized by substitution, insertion or deletion
of at least one residue such that the CDR sequence is distinct from the hunan and non-
human antibody sequence employed. It is contemplated that such mutations would be .
minimal. Typically, at least 75% of the humanized antibody residues will correspond to
those of the non-human CDR residues, more often 90%, and most preferably greater than
95%. : ,

[00100] Any suitable portion of the FR sequences from the human antibody can be
used. The FR sequences can be mutagenized by substitution, insertion or deletion of at least
one residue such that the FR sequence is distinct from the human and non-human antibody
sequence employed. Ttis contemplated that such mutations would be minimal. Typically, at
least 75% of the humanized antibody residues will correspond to those of the human FR
residues, more often 90%, and most preferably greater than 95%.

- {00101] CDR and FR residues are determined according to the standard sequence
definition of Kabat. Kabat ét al., Sequences of Proteins of Immunological Interest, National
Institutes of Health, Bethesda Md. (1987). SEQ ID NOs: 5— 16 and 31 — 48 show the heavy
chain variable domain sequences of various mouse anti-human IL-23p19 antibodies, and
SEQ ID NOs: 17 — 28 and 49 — 65 depict the light chain variable domain sequences. SEQ
ID NOs: 66 — 68 are consensus sequences for heavy chain CDRs (CDRHI, CDRH2 and
CDRH3), and are comprised of the most common amino acid residue at each position in the
heavy chain CDRs for the family of antibodies consisting of 7G10, 6H12, 13F11, 13B5,
7B2, 13G1, 11C10, 1E10, 30F11, 34E4, 5B12, 6H4, 9C9, 11B10, 30E1, 33D2, 20A9, 22E9,



M22E9 LC 58 1-114 24-40 56-62 95-103 nR9D5 LC 59 1-114 24-40 56-62
95-103 nbB12 LC 60 1-114 24-40 56-62 95-103 nBCILC 61 1-114 24-40
56- 62 95-103 ml1B10 LC 62 1-114 24-40 56-62 95-103 ml008 LC 63
1-112 24-38 54-60 93-101 nl9E9 LC 64 1-112 24-38 54-60 93-101
1n10H11 LC 65 1-112 24-38 54-60 93-101 Table 3 Heavy Chai n Sequences
and Domai ns ANTI BODY SEQ | D Va HEAVY CHAI N CDR RESI DUES CLONE NO
RESI DUES CDR-H CDR-H2 CDR-H3 WD 2007/ 027714 PCT/ US2006/ 033764 33 |
20- 134 45-54 69-85 118-123 20-134 45-54 69-85 118-123 1-118 26-35
50- 66 99- 107WVORAETHE. 35 50-66 99-104 5 1-115 26- 35 FETEHEYYH6Y
NG O 6 1-115 26-35 50-66 99-104 m 3FI| 7 1-115 26-35 50-66 99-104
m.3B5 8 1-116 26-35 50-66 99-105 nR1ARL0 9 1-115 26-35 50-66 99- 104
n83B12 10 1-115 26-35 50-66 99-104 nB89& 11 1-118 26-35 50-66 99-107
MB5F12 12 1-118 26-35 50-66 99-107 m¥9A10 13 1-119 26-35 50-66

99-108  nBD¥opkdyilaibaga 2E13Oomel: ﬁ@—légfo%ﬂ:lgas%é}f:glhgeﬁp kA Rhashr 50- 66
99-113 n¥D/ 16 1-124 26-35 50-66 99-113 m 3GL 31 1- 115 26-35 50- 66

99- 104 mil1CrgusFntinadies sf heprewnigauegdngg- 104 nvE2 33 1-115 26- 35 50- 66
99-104 nBOjpdio2P4 1- 1dshodR mIBGE AL, 9R1ERALIBHRYS 0BBe Antibddies2Bthdd

- -104
50-66 99 Opresent invention disclosed herein are grouped into three subfamilies, referred to as (a), (b)

and (¢). Light chain subfamily (a) consists of antibodies 7G10, 6:H12, 13F11, 13BS, 7E2,
13G1, 11C10, 30F11, 34E4, 6H4, 33D2 and 33B12. Light chain subfamily (b) consists of
antibodies 1E10, 20A9, 22E6, 29D5, 5B12, 9C9 and 11B10. Light chain subfamily (c)
consists of antibodies 10H11, 19E9, 10G8, 39G2, 35F12, 49A10, 34F9 and 7D7. These
light chain subfamilies were used to derive consensus CDR sequences of CDRL1(a),
CDRL1(b) and CDRL1 (¢} (SEQ ID NOs: 69 — 71) and corresponding consensus sequences
CDRL2 (SEQ ID NOs: 72 — 74) and CDRL3 (SEQ ID NOs: 75 — 77) for each suBfamily.
Consensus sequences for light chain CDRs are comprised of the most common amino acid
residue at each position in the light chain CDRs for each subfamily of antibodies.

[00103] Tables 2 and 3 define various domains of humanized anti-IL-23p19
antibodies 6H12, 7G10, 10H11 and 22E9, as well as and the light and heavy chain variable
domains of several murine antibodies of the present invention. Residues 1-19 of SEQ ID
NOs: 1 — 4 represent signal sequences for heavy and Hght strands of hum6H]12 and
bum7G10. Light chain constant domains of hum6H12 and hum7G10 are at residues 130-
233 of SEQ ID NOs: 2 and 4, respectively. Heavy chain constant domains of hum6H12 and
hum 7G10 are at residues 135-464 of SEQ ID NOs: 1 and 3, respectively, with CH1 at
residues 135-242, CH2-+hinge at residues 243-357 and CH3 at residues 358-464. All other
antibodies are presented as light and heavy chain variable regions (Vr,and Vi), and thus lack

signal sequences and constant domains.

Table 2

Light Chain Sequences and Domains

ANTIBODY " {SEQ ID | VL LIGHT CHAIN CDR RESIDUES

CLONE NO: RESIDUES | CDR-L1 | CDR-L2 | CDR-L3
hum6H12 2 20-129 43-53 69-75 108-116
hum7G10 4 20-129 43-53 69-75 108-116
hum10H11 91 1-114 24-38 54-60 93-101
hum?22E9 03 1-116 24-40 56-62 95-103




nbH4 36 1-115 26-35 50-66 99-104 nB3D2 37 1-115 26-35 50-66 99-104
mMLE10 38 1-115 26-35 50-66 99-104 nROA9 39 1-115 26-35 50-66 99-104
nm22E9 40 1-115 26-35 50-66 99-104
nbB12 42 1-115 26-35 50-66 99-104 nBC9 43 1-115 26-35 50-66 99-104

nl1B10 44 1-115 26-35 50-66 99-104 nBOEI

nMl0G8 46 1-118 26-35 50-66 99-107
mMlOH11 48 11418 26-35 50-66 199-107 WO 2007/ 027714 PCT/ US2006/ 033764

34 [ 00104]

ln on
or binding "\“Pé{&?

enbodi nent ,

n12905 41 1-115 26-35 50-66 99-104

45 1-115 26-35 50-66 99-104

mMLO9E9 47 1-118 26-35 50-66 99-107

t he anti bodi es of the
HtS t her eof conprise CDRs conpri si

HTaRBba St

ent|on
everal

vari able am no acids at certain positj,ons. In one enbodi nent
anti bodi es of the present invention, bi ndi ng fragnents thereof,
conprise the "CDR Vari able" domains |isted at SEQ ID NGs: 78 - 89.

These "CDR Vari able" sequences i ncl ude _the consensus sequence of
each fam |y ohetigliai ed anfi-podi e5_3s well ari pOSi 1 omns
enconpassi ng aJL(.LTLOCL erved quenge vari dlrt~§§3%{m A gé E%L f §]-§::9-9§v’- Such
sequence varja e—di-sphired A 1P8 Gs._ 1A2484and| SRS56 2C89P00105]
| n anot her eﬂnﬁﬂﬂhéﬁt t hel ¥ar i ahlldoam no acids in pesent il gboDRY ar e
sel ected fromidmsge am no agy ds apRGAri ng §wp,er Mpeesl1 mgoln The
famlies redqﬁhgﬁoLGereln ipese iﬂpéooale“ are a-supset—of—the—{CDR
Vari abl " antThodres—deseribet—abevei-n—whiceA%am nd0-30i dg 8983t
appear only | £Ca givelosifiidfM8in a COR34n a| 60-5&n fasdyy of
sequences areni®2 Iichcl uded| 23n the1powl of pesesti al sLERS. 5@@&@
"single occurpBReeicam no id syhsjrtutions are Ty Cermmned,
and thus excr 1 ﬁg LEOHT[H 2%3]? /au?%bie" giigenczgggay gf&
i nspection o2 Eand 2KU2 oCc_ The&3%hary F ahg® 1o
pot ent i al 5%@&&6nces i sl %ef er{ &d12 0 her ¢pa3gs al 340 ti pbeyor
occurrence Vawimatlee CDR " | aFhi s Qipncl at urg ks use relg. v g
conveni ence |i rring tjgtnrs et of {Lie Vart+abl-e
sequences. [6%%%§#?|n yet gﬁcthe ?H.ucd'ﬂe12¢3$nfﬂ 2920 Ccpf&9%r e [not
limted to t_ﬁ?éliﬁﬂ*llﬁﬁ_ Vari gifie"  sednithces d 53@34 bed| 3bfive, | BUP7 al g0
include conderM&1d L@l y nodidoi ed yane@nts of 24.8ny opgpigved| gdipno acid,
as determ negyusieg the datg of Tabpe I. 1,, 5, 50-56 | 89-97
m30F1I1 L.C 52 1-108 24-34 50-56 89-97
m34E4 LC 52 1-108 24-34 50-56 89-97
m6H4 LC 54 1-108 24-34 50-56 89-97
m33D2 L.C 35 1-108 24-34 50-56 89-67
mlEI0LC 56 1-114 24-40 56-62 95-103
m20A9 L.C 57 1-114 24-40 56-62 95-103
m22E9 LC 58 1-114 24-40 56-62 95-103
m29D5 LC 59 i-114 24-40 56-62 95-103
m3B12 L.C 60 1-114 24-40 56-62 95-103
m9CS L.C 61 1-114 24-40 560-62 95-103
mliBlOLC 62 1-114 24-40 56-62 95-103
ml0G8 LC 63 1-112 24-38 34-60 93-101
ml9E9 LC 64 1-112 24-38 54-60 93-101
mlOHIIILC 65 1-112 24-38 54-60 93-101
Table 3
Heavy Chain Sequences and Domains
ANTIBODY |SEQDD |V HEAVY CHAIN CDR RESIDUES
CLONE NO: RESIDUES | CDR-H! | CDR-H2 | CDR-H3




[00107]
any single

sequences SEQ I D NOs: 66 -
3, 4, 5 6, 7, 8 9, 10 or

77,

In a further enbodi nent,
sequence CDR di scl osed herein,

pot enti al

n

substitutions relative to the disclosed sequence,

the data of Table 1.
As noted above,
and/ or

ant i bodi es.
portion of the

heav_y

typi cal

chinmeric
|l i ght chain identical

CDRs i nclude variants of
i ncl udi ng consensus
whi ch the variant conprises 1, 2,
nore conservative amno acid

as determ ned using

[ 00108] Al so contenplated are chineric
anti bodi es conprise a
honol ogous

with or

llences in antibodies derived from™&TFattEar
speci es or belonging to a particular ti body class or subcl ass,
~while the renmai nder of the chain(s) is i'dentical with or honDIogous
to correspondi ng sequences in antibodi es derived from anot her species

t o correspon¥i®§"eed

or belonging to anot her antibody class or subclass, as well as
fragments of sygh,apbi bodies, s9 007707714~ |/ua4u)6/033: 4 35
|l ong as they e 1| Dié te ult:al re 2‘};5\93%\;9. wfé 521"“ y k’/ ”l 5118628 INo.
4,816, 567; andH 3 2 Prd§54Nat|69ﬁ@ad B8i123 USA 81:
6851- 6855) . [Om_ispe gofic antitbodi es| = al $60.56 ef uf od_y7t he
present net hodsmam@dEoconpasi ti orjg.14s use¢6@gre|15& ge tvg
"bi specific an LBefy™ Teflers 1o gn antTh %? typtta P2 PRecHona
anti body, haviﬁgggrﬂdinu opc"'*'rf s 12635 | eh83-66 wn [HFI06r enlt
antigenic epit@féd e gl6 |- 2'dﬂ95and I1126233p40| 50-65 one gntpadi nent ,
t he epitopes armlﬂnmn1the7sane antisgen. [bg.3gnot Ngf LMo oTRAt t he
epi topes are fromgswo difigerent fant L gens. | VeLhods_ToO7
bi speci fi ¢ antfbpdr.es—arg—_known ?nﬁéhe ar@ggéer ﬂg@%.n SHﬂ@ ecilffic
anti bodi es can—Héi'producédd rnrnrlrﬂilﬁan'r | Y 2086 ng | He66C0- E)QQF1@$3| gn of
two i munogl obuhiiBlReavy | 1€hai nj light chaie3pai r ss50-68€€, |®90 04
Mlstein et al.mfd383) Najure 30%:;;937-39,c4lternarivel Specific
ant i bodi es canlgﬁwgiepart usin &gnenlbalz??%k W%‘%;C, 9948&
Brennan, et all %1985 5ttencel 228 g1 [B6-35ecii066an; | B8ADBS
i ncl ude bi spedi 49Alﬂnf| hot fraghdi s. See6-35e. g.50-4dol | ijmgaps et al .
(1993) Proc. 107 Acad. | Bci. Ul &1 90: | 6444- 48,50@'6uber,99q1i1a 1, J.
| munol . 152: §§§§9(1994 15 [ 00D}, ye er oo et S
di fferent const domar s nuyu,PJA4 crde‘zgé 4 5£D 1284134 and WH
regi ons provi ged Herein. rexhlnyt if ﬁﬁéértldﬂﬂﬁr i hopatred lise
of an anti body nﬂéﬁlf raqrre31tt) of | 1-hi5 pr esbpd-35 nvemnisan webg1hp cal l
for altered ef fngqt;m fupgt i ons| | g heavy é’l n ant m ot her
than 1gd@ nayl 7%560 Al }ougn ﬁ ant %U%%ea %?%%.UV ?%?ﬁ 6+{)
hal f-1ife and Hor—effectior—funretoRs,—sust 3y cqRpitBrent 99-3€4 | vat i on
and anti body- d838RHent cigd4 yl ar bbﬁthX|,2@&i sush-sact i Vpd-i@s mpy not
be desirable |iGHE4l| uses of thei@dnti bopys.3d n sgg@Ginstaﬂ%§§ ap g4
constant domail pephor exangpl e, By, s0€ USE 35V tﬂ8iggiba| Acttv)ty of
Humani zed Antif-TT-23 - 30-6 99-104

m3 37 1-115 26-35 50-66 99-104

m1E10 38 1-115 26-35 | 50-66 99-104

m20A9 39 1-115 26-35 "1 50-66 99-104

m22E9 40 1-115 26-35 50-66 99-104

m29D5 41 1-115 26-35 50-66 99-104

m3B12 42 1-115 26-35 50-66 99-104

m9C9 43 1-115 26-35 50-66 99-104

m11B10 44 1-115 26-35 50-66 99104

m30E1 45 1-115 26-35 50-66 90-104

m10G8 46 1-118 26-35 50-66 99-107

ml19E9 47 1-118 ] 26-35 50-66 09-107

ml0H11 48 1-118 26-35 50-66 99-107




[00111] Anti bodi es having the characteristics identified herein as
being desirable in a humani zed anti-IL-23 anti body can be screened
for inhibitory biologic activity in vitro or suitable binding
affinity. To screen for antibodies that bind to the epitope on hunan
IL-23 (i.e. the pl9 subunit) bound by an anti body of interest (e.g.,
t hose which bl ock binding of the cytokine to its receptor), a
routine cross-bl ocking assay such as that described in ANTIBODES A
LABORATORY | d Spring Harbor Laboratory, Ed

Davi d Lane %?B%@hrn%gn be perforned. Antibodies that E?ﬁ%ﬁ%%ﬁ?ﬂb sane
epitope are likely to cross-block i 4such assays, but not al

cross-bl ocking anti bodies will necessarily bind at WO 2007/ 027714
PCT/ US2006/ 033764 36 precisely the same epitope since cross-bl ocking
may result fromsteric hindrance of antibody binding by antibodies
bound at nearby, or even overl apping, epitopes. [00112]

Al ternati vgi(}yo4]epi t DpRe mﬁim@t,ma@bpdmofmémweﬂﬁonm et al.
(1995) J. _Biol ne
et her 1 nESPisSA R G ol it S Pr Rl Sl Bl Wi aCH'EIA 10
mut agenesi gositioas Id emnbbédlelhtym@mm pigirenmesen dhvention os bindmg Gyengaisence

244: 1081- $0R3s ﬁ#ﬁ@ﬂﬂ?u@ﬁﬁ%m’ Iﬁsmsﬁgtematsﬁqme@sessswfmm no

aci d resi dues 'n Aunman - be used determ ne the
functi onal “EPR{Veply” seauenees ipghede: th@ﬂ@snsaﬁ%eﬂweﬁpfﬁcht il adadysk

i nvegtl on. ﬁj}m,gagbegg%uas@%méﬁgﬁm | smgauoladeﬁ:_ed fegMRd varidiid WithiRCi d
residues that are crucial to the overa i nensi_qn structure
of IL-23 b@FIaFH&t‘5?gﬂwa?eﬁFﬁgﬁFFémmﬁ@%Fbgégﬁ ﬂf?%ggyﬂghtigen
contacts, g3eudosihus nﬁhahamﬁbhﬁdml t/thyaeablaaties sddsyin paentiainfRsnrea

f [ I r h
bound by a SREEIE PR EERB Ay AR b s iR R dclih i P 0P

bi ndi ng of htikis. EMﬁebmﬁyh@@mpephwdé§WG6BBﬂﬁ®ﬂﬂ f@ﬁh@ﬁéﬁ%@ﬂ@ﬁﬂhwﬁﬁm
I L-23p19 (R atnbdoNus ﬁ?mt%ﬁpo ?Anﬁﬂfnb@act a e&ﬁo@ﬁbﬁm @SR RER%VeH &nily of

enconpassi ng the sequence synt hesi zed and
screened f Gpaupticatirevpt inslugded in the Rog); PF%‘F‘“&L@& Thesg o qoeyirace” pripga

(wher e t he ,p@R{YsEIRLdS 28 SREBERGrehiasd, hddImaRkdlidey Fb@ (HRFEDRWaribledi ng of

an antibody to IL: 23p19 bound |1 iter plate

on a chip. S%lﬁ‘&‘??esp%?“ing]@%@?” Honaf E ﬁéxﬁ&gsa“gﬁ‘gyghoﬁﬁ'ﬁgmﬁogﬁgﬁnﬁe@

det ecti ng gonrEtallCBReaEmREAN Bfdmed atliemiveds a&épidtiplp @scurrence varfabin CDRGhal
aFong the. Ry et R T B5 bR R b Rk s Bthe GERL  HRUS

[ 00114] Thémsﬂﬂfapawb@und by anti bodi es of the present invention may
al so be  deh@pgi ned by %ﬁﬁpwoa%meﬂgga&%  CISUGH: R linfddal 1 FypRal

structure deternination (e, /044853) , nDIecu ar_nodel i ng
and nucl earV%@ﬁéFﬁlU@ncreééféﬁﬁ’ﬁ@:@’%’Nkﬂ)alSOéﬁﬁ@é? popEsrEyely mREALHERIINIR
det er m nat I@ﬁo&fw&m&-&daid%c(ia@ﬂﬁﬁedr@mg&e@ﬁtabﬂtﬂbiea am de hydrogens in

II ht g?e\é\?en []c ree and m%rthg‘%ga gdnl’ngntabo’%gmcsﬁs 1ncltuQe Varian’ s 0 ag§9 nglé) f

sequence CDR disclosed herein, including consensus sequences SEQ ID NOs: 66— 77, in
which the variant comprises 1,2, 3, 4, 5, 6, 7, 8, 9, 10 or more conservative amino acid
substitutions relative to the disclosed sequence, as determined using the data of Table 1.
[00108] Also contemplated are chimeric antibodies. As noted above, typical chimeric
antibodies comprise a portion of the heavy and/or light chain identical with or homologous
to corresponding sequences in antibodies derived from a particular species or belonging to a
particular antibody class or sub ﬁlass, while the remainder of the chain(s) is identical with or
homologous to corresponding sequences in antibodies derived from another species or

belenging to another antibody class or subclasé, as well as fragments of such antibodies, so



(Zinn-Justin et al.(1992) Biochem stry 31, 11335-11347; Zinn-Justin
et al. (1993) Biochemstry 32, 6884-6891). [00115] Wth regard to
X-ray crystall ography, crystallization maybe acconplished using any
of the known nethods in the art (e.g. Gege et al. (1994) Acta C
ystal l ogr. D50: 339-350; MPherson (1990). Eur. J. Biochem 189:1-23),
i ncluding mcrobatch (e.g. Chayen (1997) Structure 5:1269-1274),
hangi ng-drop vapor diffusion (e.g. McPherson (1976) J. Biol. Chem
251: 6300 -6303), seeding and dialysis. It is desirable to use a
protein WO DWEAPUBTIMA PCT/ US2006/ 033764 37 pr epar at i¥6A/US0THEoR
concentration of at |east about | ng/nL and preferably about 10
ng/ mL to about 20 ny/ni. Crystalllzatl%% maybe best achieved in a
preci pitant solution containing polyethylene glycol 1000-20, 000
(PEG average nol ecul ar wei ght ranging from about 1000 to about

20, 000_Da) , 1455 &fit kv B Ao PROBy bR a8RAYLU.TQAONERY 18RS o BLELADLY

about 6000 concentrati onsS ran %@f rom about 10%to about

30% (W V). t(lﬂ%}P’O&{W Herdged PALeo 5? | ude a protein stabilizing
agent, c. g. (@iesger ol bajeicGANGER £AULARCAIARGING:H MmNt 0.5% Lo

about 20% A SUItabl al h as._sodi Iogl ithiu

chl oride or cc’élﬁnﬂflﬁ?ﬂst flberﬁﬁfg‘éﬁe% Biged %qﬂpg &’FF tp ﬁ‘é“‘b‘"‘f—fg’: typirallyt
sol uti on, pamchmﬂmﬁMdﬁhaﬁmﬁMg@ﬁmﬁmnes ﬁmgﬂleegttﬁmdtffeﬁdnmmgemdﬂvl to
about 1000 M _Th 1€ i efer i fered t H_of

f rom about g’pﬂﬁpffs bou Pl@ 8&,.231 ?%rplrﬁlg?ee %Sd ent 5! Beme]?ffo(r:n uffers
useful in t gy énmﬂwambogmieut ﬂ@ﬁplmgs ayalirgm ‘awdilﬁqr@t owlgensk Wthads for t he
art (Scopes, i

. .\ (1664 Sk s %Jgés%h% e 8E 10 SRR E‘?;"E% ?ﬁ’da%?#ﬂer s

i ncl ude, bube BpducHigecopbErRtlpsing thejopEpmtessivs piiwo pegly

?cysé fél S gazmabﬁl gBif B¥in séusasw elg i B@ﬁteﬂafl @%Pﬁ&ttﬂﬁe130§55371390h%t&hﬂﬁr§1?;c
an ody: anti en crystals maybe studie

usi ng wel | - FR‘}\%ﬁ 99“835 S]dimFAP?%FERaF r‘i‘m%%P Eatep ﬁtaygfﬁ%“a%‘ffﬂned

usi ng conputless)sekicaatde 8k UBipeaidic XatBh @k 1(16{adeeusblmﬁcemﬁboﬁy fragnieA32 See,

di stributed b I ecu | at nde

Johnson (19%‘% e e nzyngymff%%;ﬁ%f HS%\%GV@g%%?’f et e%al §L ,

Acadeni c Pr@wnolUIS SPORHIEM). Appl i cation Publication No.

2004/ 001419 d EoTalalol o o a G
Bricogne (1 97)0?n|\/9t E.H§%t?zawgmﬁl{lﬁ 276%\ %%%%%3@%}83 %iﬁﬁl y];%%]fm%Z 4

Roversi et ¢ b{mmied Vi amd Vi tepigusiprovisis hergnsFor gyample, tfﬁ@wap@@ru@gq%gseof

2‘3 :) ﬂ?ir 2d26ﬂaﬁ%1:1055€@{ ﬁﬁgﬁ@hb ; gdftlgypxrg@ﬁﬂﬁ?aﬁ?l werdtolcRIBiof alt&l’&ileffaitdres
Iona ant 1.0odl es I.Nnail.n (0] |

At bady of MPHBRS PEUEFHAN RUSHE FORNaDe e S SR8 o ACBYAR IS, by

screeni ng oﬁnﬂaﬁﬂmstpﬁﬂrlcbforrlmg&akﬂ-hamd ﬂsteffeotdrﬁﬁﬁhdnamu@aaqu@eﬂmt t he

epi t ope, acﬁ¥at10%{an§%) ﬁpﬁnéen?‘&llu grgltomvc%t&@uc% DERGs gﬁyﬁ(%%? %g 'ébrfg a

fragment of e sequence
t hat bi nd t fr#lheses of the antibody. In such instances an IgG4 constant domain, for example, may

be used.

V. Biological Activity of Humanized Anti-I1-23

[00111] Antibodies having the characteristi'cs identified herein as being desirable in a
humanized anti-IL-23 antibody can be screened for inhibitory biologic activity i vitro or
suitable binding affinity. To é.creen for antibodies that bind to the epitope on human IL-23
(i.e. the p19 subunit) bound by an antibody of interest (e.g., those which block binding of
the cytokine to its receptor), a routine cross-blocking assay such as that described in
ANTIBODIES, A LABORATORY MANUAL, Cold Spring Harbor Laboratory, Ed Harlow and
David Lane (1988), can be performed. Antibodies that bind to the same epitope are likely to
cross-block in such assays, but not all cross-blocking antibodies will necessarily bind at



sanme functional epitope m ght be expected to exhibit simlar

bi ol ogi cal activities, such as blocking receptor binding, and such
activities can be confirnmed by functional assays of the antibodies.
[00118] Antibody affinities (e.g. for human |IL-23) nay be determ ned
using standard analysis. Preferred humani zed anti bodi es are those
whi ch bind human 1L-23pl9 with a KD WD 2007/ 027714 PCTI US2006/ 033764
38 value of no nore than about 1x10-; preferably no nDre than about
| xI 0O-s; nmore preferably no nore than about 1x10- 9; an

preferably Nt ¥¢%*han about |x10-10 M [00119] The?&ﬁﬁ?@@ﬂP§@4and
fragnents thereof useful in the present conpositions and nethods are
biologically active anti bodi es antd fragnents. As used herein, the
term "biologically active" refers to an anti body or anti body
fragnent that is capabl e of binding the desired the antigenic

epi tope an |rectl or. indir ctI ert 9.2 bi al
Typi caP’iefj‘se?BEtﬂ%iaé‘ieéP BEFERSY ytr?f’g ?' ai IStﬁrrl%h%(fg%cE %Eﬁ’%ybl nd its
receptﬁhmmywumﬁmmﬁemﬁnmuwmbnembﬁhnﬂ%mmmgémm@%refers to the

sel ect i ndi < t ope.

Aot boll i an olePlipldrRa bRl b3, e BLOR Cr %?”%9%‘23’” g

bi ndi ngid.cCher-279: 13&8d354,nmh¢g>etf@mef1toelemﬁwhﬁﬂterﬁleﬁnt@r? seirdsgen m xture
under %%%Xﬁfan@%& %afm%%}.ﬁng Bitaghdesil, N de@asédh,gféﬁmml g9 ah |L-23 at

| east X I mes nore t ant0|rrelevant antigen or
ant i geﬂwﬁ f(lt9§?)es'c‘f3¥?éﬁ4‘} 108151083 9% sl foFm BEPOEY @fepsrgsis Q4Fminet | pody

t hat %ﬁ@?dsiﬁihééi{m{naﬂmgﬁmayeﬂ% blelusea&; Se6HiIng Ee ﬁhicﬁkdlaldpﬁﬂfe(féﬁhns that do
not conprise % deri.ved ences, I e i %)em ISCI Lty as used
her ei n tbﬁa%se@“?%ly Pﬂ ‘?@e?'f)té%‘fef“i“@r %“ =T Fﬂﬁh R eSTHEY AR T Hces t hat
may be amtreaaﬂ residnestilin@ arp crotialito the pvegalBbtee-Gimengigml mamp loéIL-Z¥sputised
herein IPﬂﬁ

t ypi calﬂll ? (ﬁhr?‘%gé_ig%qlﬁn@g%F@nfn%&ﬁéo%%dg S|S(§]trt11%rpllf%t%léq§n Lg%)npn si ng

| L- 23 an@ssaryﬁmr@ﬁm) @eﬁmndepltoagdetmneﬂpswb@ﬁw@d bind to the FLAGr)
pept i dfrg d13g  al qn@ep% éﬁaﬁﬁhuytasbéclﬁc%@&;dmaﬁalmata%nn@dm?r than IL-23.

[ 00120] I L-23-spec bi ndi'ng conpounds of the present invention,
such a§353$5?¥ﬁ|bﬁ]id’tnéf)§/fh? @E@Wi@@fi%ﬁmﬁ‘s&ﬁtﬂﬁ%ﬂﬁé’ﬁ e {23l %i t it s

bi ol ogi(sEd TAND: 39)! X sbris ByelERPRE beptidéstBionthuddpg Metsequetce bf M- t ed to
product es_and 1L-17 by

t |
THL7 T é]éligl’gay(bg @@%‘%ﬂﬁgﬁ%ﬁ‘f“*&?@%’ e’{dlﬁ’ég?ﬁe %b%%%gtgﬁ%gﬁg\?"mlé $5Y96- 105) .
CAnt i - | [BLIDB pd@realnt fefubidiisassewsed for it hilith® radew binding nfusbintbadhie Hene
f 7 7 , 1, and
anr Cor 0L S s bl il gl or gn S Supdibadlsoitsagmafiest an
| L- 23- sw@pfhe@ambhdfdﬂgeﬁf@mﬁp@@: ﬁv@@nbmuovm@ncﬁlp@% em{omsmﬁeﬁwt@ﬁal such as
anti | LgitgaPhd idVolve BRAhb 884 rodlabds tﬁkﬁ@n&'c@&?u&ﬁﬁloﬂ@ﬂﬂa blidar®f 1L-23 to

enhance prollferatlon or suryviyval of cells. Cua and Kastel ei n
(2006) sraencept hflneiplo wRlgsRidgstein.The | nhibitory activity of
engi nequ@d4pnt i ~Thb epdidpe Bodnd'by dntibislidd SEtheipretefit iheatidneataebe of

infla H ‘Eel(')nruged byl':ls Oc!tuxa‘ ﬁgﬁfodS?ngh as X-ray crystal structure determination (e.g.,
W02005/044853), molecular modeling and nuclear magnetic resonance (NMR)
spectroscopy, including NMR determination of the H-D exchange rates of labile amide

hydrogens in IL-23 when free and when bound in a complex with an antibody of interest
(Zinn-Justin et al.(1992) Biochemistry 31, 11335-11347; Zinn-Justin et al. (1993)
Biochemistry 32, 6884-6891).

[00115] © With regard to X-ray crystallography, crystallization may be accomplished
using any of the known methods in the art (e.g. Giege et al. (1994) Acta Crystallogr. -
D350:339-350; McPherson (1990) Eur. J. Biochem. 189:1-23), including microbatch (e.g.
Chayen (1997) Structure 5:1269-1274), hanging-drop vapor diffusion (e.g. McPherson
(1976) J. Biol. Chem. 251:6300 -6303), seeding and dialysis. It is desirable to use a protein



proliferative disorders. Such disorders are described in PCT patent
application publications W 04/081190; WD 04/071517; WO 00/ 53631
and WO 01/ 18051, the disclosures of which are hereby incorporated by
reference in their entireties. WO 2007/027714 PCT/ 1JS2006/ 033764 39
VI . Pharnmaceutical Conpositions [00122] To prepare pharmaceutical or
sterile conpositions including an agonist or antagonist of |L-23,

t he cytoki ne anal ogue or mutein, antibody thereto, or nucleic acid
thereof, is adm xed with a pharmaceutically acceptable carrier or
exci pi ent, s&©20¢N0F 714 Renington's Pharnmaceutical Sci S¥EFES208683 S,
Phar macopei a: National Formulary, Mack Publishing Conpany, Easton,
PA (1984). [00123] Formul ati ons of thePapeutic and di agnostic agents
maybe prepared by mxing with physiologically acceptable carriers,
excipients, or stabilizers in the formof, e.g., lyophilized
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pref erably twkhriues aldmmgereﬁhedmsmgmraammg)ﬁmmémsMEQR]@I’alermvarm,l ude
the ED50 wi { I Tq this
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range depen ng e route

u[) os%g f or m enpl oye
adm ni st r at Feprmokit 14 & YogH. VoTosolimiel, ﬁ%eﬁ%@ﬂa‘tj?f?ﬁﬁﬂéﬁr%ﬁfqn%ml@atﬁét
parti cul ar | puiioReh NaN004/Gotial ) 8d BUSIER (Bcogne (1993) Acta Cryst. D49:37-60;

Bricogne (1997) Meth. Enzymol. 276A:361-423, Carter & Sweet, eds.; Roversi et al. (2000)
Acta Cryst. D56:1313-1323), the disclosures of which are hereby incorporated by reference
in their entireties.

[00117] Additional antibodies binding to the same epitope as an antibody of the
present invention may be obtained, for example, by screening of antibodies raised against
IL-23 for binding to the epitope, or by immunization of an animal with a peptide comprising
a fragment of human I1-23 comprising the epitope sequence. Antibodies that bind to the
same finctional epitope might be expected to exhibit similar biblogical activities, such as
blocking receptor binding, and such activities can be confirmed by functional assays of the
antibodies.

[00118] Antibody affinities (e.g. for human IL-23) may be determined using standard
analysis. Preferred humanized antibodies are those which bind human IL-23p19 with a Kp



adm ni stration may, for exanple, include oral, rectal, transnucosal,
or intestinal admnistration; parenteral delivery, including

i ntranmuscul ar, subcutaneous, intranedullary WO 20071027714

PCT/ US2006/ 033764 40 injections, as well as intrathecal, direct
intraventricular, intravenous, intraperitoneal, intranasal, or.

i ntraocul ar injections. Adm nistration of antibody used in the

phar maceuti cal conposition or to practice the nethod of the present
invention can be carried out in a variety of conventiognal

as oral inge¥? 8K hhal ation, topical application or‘?ﬂpgﬂ@@%§i
subcut aneous, intraperitoneal, parenteral, intraarterial or

i ntravenous injection. Intravenous administration to the patient is
preferred. [0102] Alternately, one may adm nister the antibody in a
| ocal rather than systemi ¢ nmanner, for exanple, via injection of the

antibody dire i nto.an_arthris! nt or at ho i nduced | esion
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Med. 342: 6131821 Ghodt?3-seepifigbindingzrommymdsedihe [wesepit inventionvugh a348: 24- 32:
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Determ it | o0y Gl B FAREAL L3 S92 LB SIS SIS,
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dose begins Whi1h affloARHIN bisSRIBVR M it @R el ReskibordR 1 1 ATHM A5G 7,

CCL17, CCL20, CCL22, CCR1, and GM-CSF (see Langrish et al. (2005) J. Exp. Med.

201:233-240). IL-23-specific binding compounds of the present invention, such as anti IL-

23p19 antibodies, will also block the ability of IL-23 to enhance proliferation or survival of

Tul7 cells. Cua a_nd Kastelein (2006} Nat. Inmunol. 7:557-559. The inhibitory aciivity of

engineered anti-IL-23p19 will be useful in the treatment of inflammatory, autoimmune, and

proliferative disorders. Such disorders are degeribed in PCT patent application publications
WO 04/081190; WO 04/071517; WO 00/53631; and WO 01/18051, the disclosures of

which are hereby incorporated by reference in their entireties.



and it is increased by small increnents thereafter until the desired
or optimumeffect is WD 2007/ 027714 PCT/ US2006/ 033764 41 achi eved
relative to any negative side effects. Inportant diagnostic neasures
i ncl ude those of synptonms of, e.g., the inflammtion or |evel of

i nfl anmat ory cyt oki nes produced. Preferably, a biologic that will be
used is derived fromthe sane species as the animal targeted for
treatnent, thereby mnim zing an inflammtory, autoi nmune, or
prollferatlve response to the reagent. [0105] Antibodies, antibody
fragments, aN®2yH%Kthes can be provided by conti NuoRET{USINEI3EH¢ o
by doses at intervals of, e.g., one day, one week, or 1-7 tines per
week. Doses nay be provided i ntravenous?y, subcutaneously, topically,
orally, nasally, rectally, intramuscular, intracerebrally,
intraspinally, or by inhalation. A preferred dose protocol is one
invol ving tRe frequency that avoids significant
undesi rabl e s|de a?%%ggga%fg%gggﬁ?meekly dose is generally at |east
0.05 gg/ kg B¥dR2Ivei g preparephemgisadical|or siedle cinngsitions itiuginggn agpoist or
general l'y atant!a@ﬁﬁfof@[.-% Wdﬁlakme ¥R dr)‘m@ém L &3y theretd/ c}fﬂucléfpﬁcﬁi
typically at least 10 , . host |ca Ejg_laat ["east 100 sg/ kg,

preferably &Frepﬁe@mmg ?I%Pkagna%wél 5REyierr XNt S, ©%-ny/ kg,
nost prefer albfhmg@ﬁ 's PRMbcedsi bl Sopnka ,andd)mSI Prakhdkopddd: | zlbcﬁzaﬁctz F%Q;zamg(; E\gack
nmore optima east nost optimally at |east

my/ kg (seei" uifis @I‘g E%W&?’ng‘ttg‘gﬂ’kq 9?883) New Engl . J. Med. 349: 427- 434;
Herol d, et 10123]2002 Forvetutiodsrod therageutidied. didgAmtid ffadis AP prégated bet  al
(1999) J. NgM? 67: 451- 45 ielj |
(20003) Cancer éfmuﬂlr?%%l %ﬁﬁl Xo&négﬁe SRRl R PV Or'FEQli]éeerssLlnrthe‘3 ° o"s"f(’e1 of a
smal | nol eceakelyppidliizepoerders, sherrigs, aquaomecﬂutiodeorrwmmcms (spatgs Hhrdpemauct |
or organic Qh@%ﬁ@wdﬁzéz m@@l’ﬂztants aﬁe ﬁlgz%ac@ﬁngcgl@agigoj%yap%&, %GBQW-

pol ypeptide, on a_nol es/ ﬁ% aS|s 06] used herein,

"treat” or il &§¥nHs NY; §ﬁﬁ@héﬁ%ﬁ#maﬁwddevﬁpﬁﬁﬁ%ﬁfm6$ the
synpt ons as sReinadte ik aawmkﬁ{me Ybirlg 8RS AvR[ e RAtAIOP@Do3) nduced

I mrunopat ho d/ duct on i severity of s S t ons
Lhar o 1| ol Dathet FORS oy Metiat et BREE N bR
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synpt ons, preven

such synptoﬁ@HwWhD%VW@h%mﬂéﬁﬁ@ﬂdeﬁ@WBE@Wa@ﬂéhb@m@ﬂdéwﬁhhﬁ@S@Dﬂ*ﬂas
been conf er ERANER YRk, X&Ht ebrate subject with an autoi mune or

pat hogen-i nduced i munopat hol ogy di sease or tom or with the
potential tH§! @@velop @H@H”%d@m@ﬂﬁgedﬁﬁm%99¥ﬁ%ﬁquGT@WFmA§: jstered

herein, thealb&y dhin ddADIRARGLMKICAl ufshedstivetagattdi be deimined byedniiae
anmount " ref rs to a nt .of .an | L-23p19 cifigc bi

o anorRB R e o8 b s of BB aR Rl 44, IOerr AP g

w t h an addLPiy@thalost hetrabipeiVd of thagemilatibn) aad the EDsg (the dose therapeutically
effective in 50% of the population). The dose ratio between toxic and thetapentic effects is

the therapeutic index and it can be expressed as the ratio between LDsy and EDsg.
Antibodies exhibiting high therapeutic indices are preferred. The data obtained from these
cell colture assays and animal studies can be used in formulating a range of dosage for use
in human. The dosage of such compounds lies preferably within a range of circulating
concentrations that include the EDsp with little or no toxicity. The dosage may vary within
this renge depending upon the dosage form emploj(ad and the route of administration
utilized. -

[0101] The mode of administration is ltot particularly important. Suitable routes of
administration may, for example, include oral, rectal, transmucosal, or intestinal

administration; parenteral delivery, including intramuscular, subcutaneous, intramedullary



WD 2007/ 027714 PCT/ US2006/ 033764 42 cell, tissue, or subject is
_effective to prevent or aneliorate the autoi mune di sease or

pat hogen-i nduced i munopat hol ogy associ ated di sease or condition or
the progression of the disease. A therapeutically effective dose
further refers to that anmpbunt of the conpound sufficient to result
in anmelioration of synptons, e.g., treatnent, healing, prevention or
anelioration of the relevant medical condition, or an increase in
rate of tre heal i ng, preévention or anelloratl %
conditions.%%ﬂéﬂﬁﬁgﬁﬁled to an individual active. dgﬁﬂgoﬁﬁﬂgg4
adm ni stered alone, a therapeutically effective dose refers to that
i ngredi ent alone. Wen applied to a & nbi nation, a therapeutically
effective dose refers to conbi ned ampunts of the active i ngredi ents
that result in the therapeutic effect, whether admnistered in
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receptors ( g and s] gents that neutrallze cytokine
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condition being treated. Guidance in selecting appropriate doses of antibodies, cytokines,

and small molecules are available (see, e.g., Wawrzynczak (1996) Antibody Therapy, Bios
Scientific Pub. Ltd, Oxfordshire, UK; Kresina (ed.) (1991) Monoclonal Antibodies,
Cytokines and Arthritis, Marcel Dekker, New York, NY; Bach (ed.) (1993) Monoclonal
Aniibodies and Peptide Therapy in Autoimmune Diseases, Marcel Dekker, New York, NY;
Baert, et al. (2003) New Engl. J. Med. 348:601-608; Milgrom, et al. (1999) New Engl. J.
Med. 341:1966-1973; Slambn, et al. (2001) New Engl. J. Med. 344.783-792;
Beniaminovitz, ef al. (2000) New Engl. J. Med. 342:613-619; Ghosh, et al. (2003) New
Engl. J. Med. 348:24-32; Lipsky, et al. (2000) New Engl. J. Med. 343:1594-1602).

[0104] Determination of the appropriate dose is made by the clinician,.e.g., using
parameters or factors known. or suspected in the art to affebt treatment or predicted to affect
treatment. Generally, the dose begins with an amount somewhat less than the optimum dose

and it is increased by small increments thereafter until the desired or optimum effect is



[01101 For reconbi nant production of the antibodies of the present
invention, the nucleic acids encoding the two chains are isolated
and inserted into one or nore replicable vectors for further cloning
(amplification of the DNA) or for expression. DNA encoding the

nmonocl onal antibody is readily isolated and sequenced using
conventional procedures (e.g., by using oligonucleotide probes that
are capabl e of binding specifically to genes encoding the heavy and
| i ght chains of the antibody). Many vectors are avail able. The vector
conponent s g¥PHUFY14 ncl ude, but are not limted to, ESAESHPAHSE of
the follow ng: a signal sequence, an origin of replication, one or
nore nmarker genes, an enhancer elenent4l a pronoter, and a
transcription term nation sequence. In one enbodi ment, both the Irght
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o"[ldevelopment of the symptoms associated with autoimmune disease or pathogen-induced
immunopathology and/or a reduction in the severity of such symptoms that will or are
expected to develop. The terms further include ameliorating existing uncontrolled or
unwanted autoimmune-related or pathogen-induced immunopathology symptoms,
preventing additional symptoms, and ameliorating or preventing the underlying causes of
such symptoms. Thus, the terms denote that a beneficial result has been conferred on a
vertebrate subject with an autoimmune or pathogen-induced immunopathology disease or
symptom, or with the potential to develop such a disease or symptom,

[0107] As used herein, the term “therapeutically effective amount” or “effective
amount” refers to an amount of an I1.-23p19 specific binding compound, e.g. and antibody,

that when administered alone or in combination with an additional therapeutic agent to a



plurality of light chains, and a |ibrary of haploid yeast strains of
a different mating type expressing a plurality of heavy chains.
These libraries of haploid strains can be mated (or fused as
spheropl asts) to produce a series of diploid yeast cells expressing a
conbinatorial library of antibodies conprised of the various
possi bl e pernmutations of |ight and heavy chains. The conbi natori al
library of antibodies can then be screened to determ ne whether any
of the antlbodles has properties that are superior

affinity for11%%%" o those of the ori ginal antlbogmgnm9@§£§k4
W)2005/ 040395. [0114] In another enbodj nent, antibodies of the
present invention are human donai n anti bodies in which portions of
an anti body variable donmain are linked in a polypeptide of nolecul ar
wei ght approxi mately 13 kDa. See, e.g., U S. Pat. Publication No.
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di st ur bancesge ari, @&Oeﬂg lmﬁ&}m, erpAdds.) (L&B@K@S&manfaaﬂ Gguen's TRAr al ysi s,
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pa?est hesi & "4 g‘é‘fl gfﬁ”a %if’ff Kt lq%ﬁﬁo%bgaws@ ﬁp$%wm?°r&éb%%hﬁ$°8}e§n d
aphasi a, ameaexsoa (eds p(200) Blgrmutosieedpedticaiod Ahossd P08 Fr&2ea taproach,
PCT! US20067 QB4 withf AP P ARKIAR ﬂ@b@@%@g@@@o cdgRF essi on,

sense of eing, ot her “enot’i on Fonic
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potential recordin dg
Immunomo ulahng agents Any suitable immunosuppressive agent can be employed,

including but not limited to anti-inflammatory agents, corticosteroids, cyclosporine,
tacrolimus (i.e., FK-506), sirolimus, interferons, soluble cytokine receptors (e.g., STNRF
and sIL-1R), agents that neutralize cytokine activity (e.g., inflixmab, etanercept),
mycophenolate mdfetil, 15-deoxyspergualin, thalidomide, glatiramer, azathioprine,
leflunomide, cyclophosphamide, methotrexate, and the like. The pharmaceutical
composition can also be employed with other therapeutic modalities such as phototherapy
and radiation.

[0109] Typical veterinary, experimental, or research subjects include monkeys, dogs,

cats, rats, mice, rabbits, guinea pigs, horses, and humans,

V.  Antibody Production



exam nation of cerebrospinal fluid (see, e.g., Kenealy et al. (2003)
J. Neuroinununol. 143:7- 12; Noseworthy et al. (2000) New Engl. J.
Med. 343:938-952; MIler et al. (2003) New Engl. J. Med. 348: 15-23;
Chang et at (2002) New Engl. J. Med. 346:165-173; Bruck and

St adel mann (2003) Neurol. Sci. 24 Suppl.5: S265- S267). [0118]

Mor eover, the present invention provides nmethods for treating and

di agnosi ng i nfl ammat ory bowel disorders, e.g., Crohn's disease,
ulcerative colitis, celiac disease, and irritable bowel syndrone.
Provi des areWMAEPHOgS ¥ or treating or aneliorating ond@US#BrBE3st the
foll owi ng synptons, aspects, manifestations, or signs of an

i nfl ammat ory bowel disorder: nalabsorp?ion of food, altered bowel
notility, infection, fever, abdom nal pain, dlarrhea, rectal

bl eedi ng, weight |oss, signs of malnutrition, perianal disease,

abdom nal ngggy and s&qwoﬁbfnadt bféﬁ@onoﬁéftﬂ%ub@cﬁes o%@@fegeﬂﬁhvemn, the

conpllcatlons such as stricture, fistulas, toxic negacol on,
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friability, vaphd ﬂepm&h@razénlhg hifidatiGes She WMrQ&te%}@ssi@ﬁpﬁﬁh%ﬂébﬁmg the
pseudopol yps, d rect% ‘%‘ﬁ) ment .and, addition, anti-
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di abetes,  aRg.BL Qh bk HrbaiiRadh IAE SEhSte TR AR ERInck RGent& 9-» PCT
pat ent appll atl ans \%5 ) 0381190 e%’%L:)?rl 167S WO 08 5365“1 and WO
01/ 18051). Promowy; ﬂq%tranﬁmmfm ternation ?‘Fﬁ“e@%ﬂ% ofEEmbpdimetebofy the light and

invention CrivRams Bﬁm&ﬁ&f&mzéd’hnﬁmsﬂ@tah%d%ﬂtﬁb B8t PiveRidh Are
ant agoni sts of ot% tokl nes 81 bo | es i ncluding but not

limted to, SPEEsspd Ao %‘”‘T"E’réagaﬁ 0{%” %E’éralé % Vel dhoen
(2006) Irrrm[mu,] 24 AdbodiBOof thdqnegert 206ftjon Nay be educed bynap dlethod known
6(4):329-333. ‘the art \iggﬁeo %O(%m r(x%?an{rer;ﬁe are expresselzﬂlnn’pl 92.?' r})g% rg%t ceﬂnglound
of thelnveﬁ‘tlonlsamnls or e PRenCUr Fent Wt after
~admi ni st r at tutmrepguch h@chmmhweﬂer@mmgéf@bqeﬂ@hutamea@mmsﬂ@m}s@@ﬁ) 3 an
anti - | L-17A.a04 4,004 Helonld NRDE1E @%aﬁ@@m%p @HR b, Qg%bf@gz ARpRRynd

is used in treatnent acute ear | dversé i mmune
response (e?GrianMSP)celishin epe prbediney, a&fF‘lﬁ‘ﬁ’éS wercied fomSHG ¢l e reediersd an
case, VD 200D L BT D B e
case, e [

conpound na{b¥ FrgeRa Y‘?"Pgétﬂ‘f‘ inigeastirna pid h@f&‘%}@ﬁam lf%i“iaﬁ’g’faﬁ %%fl?ﬂfom st
of IL-23 al aniodiss aeosvhéantieel dnd stomil mmm&uﬁm@m@ﬁﬂﬁﬁ t he adverse
response. rnatiyel an o] 3. 1L d/o T

may be adm ﬁl}ﬁﬁer ed iélongur reréln?‘?m tSLlEt’)e E&Qo‘h 0%1 Present mv E %ﬁ@ﬁec{

bi ndi ng conisgemtiaceérdiniéo the wstborls dcmnlmdtm ‘6@20%@140% Bgintly, vectors encoding

the individual light or heavy chains of an antibody of interest are introduced into different

yeast haploid cells, e.g. different mating types of the yeast Pichia pastoris, which yeast
haploid cells are optionally complementary anxotrophs. The transformed haploid yeast cells
can then be mated or fused to give a diploid yeast cell capable of producing both the heavy
and the light chains. The diploid strain is then able to secret the fully assembled and
biologically active antibody. The relative expression levels of the two chains can be
optiinized, for example, by using vectors with different copy number, using transcriptional
promoters of different strengths, or inducing expression from inducible promoters driving
transcription of the genes encoding one or both chains.

[0113] In one embodiment, the respective heavy and light chains of a plurality of
different anti-IL-23p19 antibodies (the “original” antibodies) are introduced into yeast



Kastel ein (2006) Nat. brrrunol. 7:557-559; Tato and O Shea (2006)
Nature 441:166-168; |wakura and |Ishigane (2006) J. Cin. Invest.
116:1218-1222. [0121] The broad scope of this invention is best
understood with reference to the follow ng exanples, which are not
intended to limt the inventions to the specific enbodinents. [0122]
Al'l citations herein are incorporated herein by reference to the sane
extent as if each individual publication or patent application was
specifically and individually indicated to be incorporated

ref er ence. %ﬁi 2fhy nodifications and variations J?T?ﬁpgm?%’%ntlon
can be made w thout departing fron1|L¢ spirit and scope, as will be
apparent to those skilled in the art he specific enbodi nents
descri bed herein are offered by way of exanple only, and the
invention is to be limted by the terns of the appended cl ai ns, al ong
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Har bor, NY; Wi (1993) Reconbi nant , Academ ¢ Press, San
Di ego, CA). mﬂfawﬁwwdrﬁﬁwmeraﬁ%tbﬂaﬁﬁ@&fm(ﬁgAuéﬁbqfﬁlé&y fon 1L-23) to gy
Current Pr Q:Tﬁ&@@h%ndl &ldvealescghae «Biwaoayos0yed.s. 1-4, John Wley and
Sons, Inc h descri bes % nin% in _bacterial cells
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Vet hods. 1 o oBhaat o miteites gt SRR Al AT SLE 8 ot YR, Pes HopcalldES.
chr omat ogr @WOIIQSP@CSII@QME@@W@H Ic‘emhplﬂugmahmentandﬂé&wmuh zation
are descri anm lih QAR or®ls B0} bRy, o @5@5&&9 i Gid) Protein
Sci ence, 1ggJo n V@ e§ éﬁg Sonsaﬁyﬁc Rb ork). Chem cal

anal ysis, chem cal nodification, post- translatlonal nodi ficati on,
producti on gfr. fu§gon pr ot ei ns, glycosylation of proteins are

Pr ot of n_ ScilBHSk, Vol The BeH Ry g re GO FRE S SYoED

Ausubel et thdtrdafidflgnd agiwosiabf iPfladmcal SisérderMpideonditions, Bigo bbiyycentvd| . 3,
John Wl ey

nervous system, peripheral nervous system, and gastrointestinal tract, as well as
autoimmune and proliferative disorders.

[0116] Methods are provided for the treatment of, e.g., multiple sclerosis (MS),
including relapsing-remitting MS and primary progressive MS, Alzheimer’s disease,
amyotrophic lateral sclerosis (a.k.a. ALS; Lou Gehrig’s disease), ischemic brain injury,
prion diseases, and HIV-associated dementia. Also provided are methods for treafing
neuropathic pain, posttraumatic neuropathies, Guillain-Barre syndrome (GBS), peripheral
polyneuropathy, and nerve regeneration.

[0117] Provided are methods for treating or ameliorating one or more of the
following features, symptoms, aspects, manifestations, or signs of multiple sclerosis, or
other inflammatory disorder or condition of the nervous system: brain lesions, myelin
lesions, demyelination, demyelinated plaques, visual disturbance, loss of balance or
coordination, spasticity, sensory disturbances, incontinence, pain, weakness, fatigue,
paralysis, cognitive impairment, bradyphrenia, diplopia, optic neuritis, paresthesia, gait

ataxia, fatigue, Uhtof’s symptom, neuralgia, aphasia, apraxia, seizures, visual-field loss,



and Sons, Inc., NY, NY, pp. 16.0.5-16.22.17; Sigma-Aldrich, Co.
(2001) Products for Life Science Research, St. Louis, M3 pp. 45-89;
Amer sham Pharmaci a Bi otech (2001) BioD rectory, Piscataway, N.J.,
pp. 384-391). Production, purification, and fragnentation of

pol ycl onal and nonocl onal anti bodies are described (Coligan et al.
(2001) Current- Protcols in Inmunology, Vol. 1, John WIley and Sons,
Inc., New York; Harlow and Lane (1999) Using Antibodies, Cold Spring
Har bor Laborator‘}/ Press, Cold Spring Harbor, NY; Harlow and Lane,
supra). Stan¥&0&¢Hni ques for characterizing |i gand/ CedEpNPep3res
interactions are available (see, e.g., Coligan et at (2001) Current
Protcols in I mmunol ogy, Vol. 4, John A1 ey, Inc., New York). [0126]
Met hods for flow cytonetry, including fluorescence activated cell
sorting (FACS), are available (see, e.g., Omens et at (1994) Fl ow

Cytonetry P&en{eﬁﬁao Las ﬁ%am%ﬂ&h@ﬁd dép?ée@&eséagefofﬁiremkmg &r oiﬂ&'%ﬂmWﬂaﬁy
and Sons, Hoboken, I\B (20 Cyt
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[0127] Stanisid HeFrag 4 Chid ‘?2@ t2) pEp 0 bt o O Sl
descri bed (§'€¢elm@n@2003)ﬂ(ﬂm‘dleifm%slm PO5(RET) (1986) Human Thynus:
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W | ki ns, thhﬁawsmmnﬂmat@vb@‘tfeléFOfdff%@zF@aﬁd&ew Scsratiy cotds, peliah d
Atl as, MG divéatd, hdd irritdVRVBoWEl skndrdWYe. .Proaed &0 flefhddsAdirdaiinl J@R Elidedtiag 3764
48 [0128] Sof t war e &a&@% es an dat ab ses fO{a det erm ni N e.g.,
anti geni c f PESREREST breh APE° S’B‘I’aﬁlﬂc RO §8PPE ¥ unct i onal
domai ns, gl §nﬁmhta@|bmelshsbﬁsr mahabhomaquﬁrfoxel alatadgnwdmcm]ltyanﬁcmai | abl e
(see, e.g., t I §£§5l ﬁ
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Appl i cations Note : % wWen et at ?} nput . Met hods
Prograns Bi Bpfsees: 56@1 aiﬂﬁi‘ablI@I -aplthops ppd linear o Cf@ E"l'ﬂne apPearpdcSe hem
33: 1|7- 2% yfeiiopelijs/eid réo?a&)&@mvm{ i Gin AGditits, g{e%easiﬁmﬁﬁﬂéﬁ{t&g&%j ]
ampl e zat i Anti - human | L= 1 ti bodies 1 The
hunani zat i gﬁ%&%ﬁ’% EE“ier fieh of“f{}’fﬁ%ﬁ’égegﬁf‘ffr di es 6H12 and
[0119] Also contemplated is treatment of inflammatory disorders such as psoriasis,
atopic dermatitis, arthritis, including rheumatoid arthritis, osteoarthritis, and psoriatic

arthritis, autolimmune disorders, such as systemic lupus erythematosus and type I diabetes,
and proliferative disorders such as cancer (see, e.g., PCT patent applications WO
04/081190; WO 04/071517; WO 00/53631; and WO 01/18051).

[0120] The IL-23p19 binding compounds of the present invention can also be used
in combination with one or more antagonists of other cytokines (e.g. antibodies), including
but not limited to, IL-17A, IL-18, IL-6 and TGF-B. See, e.g., Veldhoen (2006) Immunity
24:179-189; Dong (2006) Nat, Rev. Immunol. 6{4):329-333. In various embodiments, an
IL-23p19 binding compound of the invention is administered before, concurrently with, or
after administration of the another antagonist or antagonists, such as an anti-IL-17A
antibody. In one embodiment, an IL-17A binding compound is used in treatment of the
acute early phase of an adverse immune response (e.g. MS, Crohn’s Disease) alone or in

combination with an IL-23 antagonist antibody of the present invention. In the latter case,



7Gl0, was perforned as essentially as described in PCT patent
~application publications W) 2005/047324 and WD 2005/ 047326, whi ch
are incorporated by reference. [01301 Variable |ight and heavy
dormai ns of selected anti-IL-23 nonoclonal antibodies (6H12 and 7Gl0)
were cloned and fused to a human kappa light chain (CL domain) and
human 1 gGlL heavy chain (CHI - hi nge- CH2- CH3), respectively. [0131] The
am no aci d sequence of the non-human VH domain was conpared to a
group of five human VH germline amino acid sequences;
representatﬁV%mgwgﬁ?%ubgroups | GHV1 and | GHV4 and tH%%@Jﬂm@mBm4
representatives from subgroup | GHV3. @e VH subgroups are listed in
M P. Lefranc, "Nonenclature of the Human | nununogl obulin Heavy (1 GH)
Genes", Experinental and dinical |munogenetics, 18:100-116, 2001.
6H12 and 7GlO0 anti bodi es scored hi ghest agai nst hunman heavy chain
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and M P. -Lefranc, "Nomenclature of the HumaH hnrruno | obul i n _Kappa
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listed in et at "Sequences of Proteins of WO 2007/027714

PCT/ U82006/ 3 599 | munol ogi cal Interest”, U. S. Departnent of
Heal th and Human Services, NIH Pub. 91- 3242, 5th Ed., 1991, pp.
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aci d sequeri€esh wfividnd pvidicetishloepateshanpliestion Visghecifcally and mdymlelly

determ ned,lmgéa@e%qagesjn&%%dqgr&ggmgul | -1 ength humani zed anti body were
- generated. Startin | asmi d encodi ng a humani zed anti-IL-10

ant i body haf1%3h VI—B%G)P}’ E@d%ﬁloniﬂﬂglva‘zﬂ“@f?f@é?weﬂ‘@WB‘?@%&?r“R@O“tt he
pl asm ds WedeBarfidg fineit spﬁmaxgis&pammma@g@mmmosemMmmm THeUnkel T

A (1985) P h t he DNA
sequence) t or ?ﬁi% #%P‘é—@?ntﬁ%ﬁﬁr}?ﬂ%ﬂe‘éﬂff% éy oééx e }?goél?n%% ©

Si mul t aneouisteptiondiothdr limitpd binthe wtomsor theaspended olajpey db@mﬂrﬂl@fuﬂ hepebfanges
to provide J %algrﬂé tg Q&thicﬁ s&c)ﬁ cﬁaﬂlﬁé ag@t!:ntlﬂ&lx Ma86ihHtion dl.L;' ﬁotrtt?ﬁ‘e!'ihﬁteﬂ gy the

humani zed hé: ght ¢ n sequences, 1nc I ng sl gha

sequences, %gcmﬂ@?ﬂ@éﬁs ﬁp@tlgque@mtedller%bway(oéﬁ%%y 6H12) and at
SEQ | D NGs: 3 and 4 (for antibody 7Gl0O), respectively.

EXAMPLES

Example 1

General Methods
[0124] Standard methods in molecular biology are described (Maniatis ef al. (1982)
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, NY; Sambrook and Russell (2001) Molecular Cloning, 3" ed.,, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY; Wu (1993) Recombinant DNA, Vol.
217, Academic Press, San Diego, CA). Standard methods also appear in Ausbel ef al.
(2001) Current Protocols in Molecular Biology, Vols.1-4, John Wiley and Sons, Inc. New
York, NY, which describes cloning in bacterial cells and DNA mutageﬂesis (Vol. 1),



[0134] An anal ogous procedure was perforned to determ ne the proper
human framewor ks for humani zati on of antibodies 10H | and 22E9.
Anti body 10H11 scored highest agai nst human anti body heavy chain
gernmine DP-46 in subgroup VH3 and light chain germine Z-A27 in
subgroup VLKkII1. Antibody 22E9 scored hi ghest agai nst hunman anti body
heavy chain germine DP-14 in subgroup VHL and |ight chain germine
Z-B3 in subgroup VLKIV. The resulting humani zed heavy and |i ght
chain variabl e domain sequences are provided at SEQ I D NGs: 90 and
91 (anti body WARMP¥77tnd at SEQ ID NOs: 92 and 93 (f orPCARBIBGHG76+
22E9), respectively. Exanple 3 Determning the Equilibrium

Di ssoci ati on Constant (KD) for Humani Z6d Anti-human |L-23 Using

Ki nExA Technol ogy [0135] The equilibrium di ssociation constant (KD)
for anti human IL-23 anti bodies were determ ned using the Ki nExA

3000 instrupent .(Sapidyne |nstru I @M% I .
Ki nEXA uses {THe %Pfﬁgﬁg%a\néz el(kjs’faié Keeagglzi{}?\%%)f @9Clg§%nll SI O%Q%Og%@éﬁ%?%%& Vol
based on neBsudbwipftrretis 6deht r ati on of unconpl exed antibody in a

m xture of 4 body, ' AR MR ihaeRpleapRieY,. The
concentr at i@#sgf fr ehgetgérﬁslﬁggg);/@% rre’as?ur ed bg expgsi glmnt he m xture

to a sol i d-Yramséosianin Bietopkatesisneentidigation angd cpifallizaiiop ate dEerped dCHHER | ne.

I'n practi cey 4t Mooy GirdeQopmbdiSA oy SEibne¥ivey 1118En Wikynd 86nsPaSNew
anti gen-antj body m xture WO 2007{1?1%(171‘%14 PCT/ USZggGl 337@4. 50 past

anti gen- coat B8 Saewice! advss dispie CAp P BRSBTS ROQARHESY ed by

t he i nstr unieductdneof fididalpyzat, glgdondation sf mokiodrt darmhed o elgi, Doligamet
CoTPLa > SR kb FHh o PG g PRI RS, 0 1
bi ndi ng equéerkpiushie eted RU0LYFirtent Protoods nAth)lediinyPiotogk AphBAgHn Wiley
Ant I body ar%g%glrﬁ, ﬂl%.nN?i 1@&*, }f)p: %@9—@6§9i'ﬁ|81ggﬁlmm.}’0@ Wi)q)roducts JorLife
anti gen-ant1 body’ conplex plus free antibody. 3. Instrument signal is
linearly refdametRasesrehs Lot Mbap Sccenerhsn Brarmacpdioterp (481 cron
PMVA parti chgpibcrap ireistSvayCay., ﬂQSSA@}gl&bddb?érﬂpﬁ‘Dﬁﬁtﬁd, antl fillgmentation
Dot e 52 G0 43P St CHBF ) GG ™
[ _nker ar msProtcolin Minokblogl dbli Hdotaf Wildylahd 2@, InEE2Ndwi mk;wwa@l binet i n
Fecommendat 1ap Lpisf Aratish g Rt RSS hPo AR GBI BT N
were done aBatvdind §anet optdreStikidafiiechsiQos foreharenterizing igmfl/rerptete f or s of
the het er odi pBL; G headadlahlE ake b3, WBligin YBR Q200N LY it PFotddRM Immunology,

Vol. 4, John Wiley, Inc., New York). ‘

[0126] Methods for flow cytometry, including fluorescence activated cell sorting

(FACS), are available (see, ¢.g., Owens et al. (1994) Flow Cytometry Principles for

Clinical Laboratory Practice, John Wiley and Sons, Hoboken, JNJ ; Givan (2001} Flow

Cytometry, 2" ed.; Wiley-Liss, Hoboken, NJ; Shapiro (2003) Practical Flow Cytometry,

John Wiley and Sons, Hoboken, NJ). Fluorescent reagents suitable for modifying nucleic

acids, inclnding nucleic acid primers and probes, polypeptides, and antibodies, for use, e.g.,

as diagnostic reagents, are available (Molecular Probes (2003) Catalogue, Molecular

Probes, Inc., Eugene, OR; Sigma-Aldrich (2003) Catalogue, St. Louis, MO).

[0127] Standard methods of histology of the immune system are described (see, e.g,,

Muller-Harmelink (ed.) (1986) Human Thymus: Histopathology and Pathology, Springer

. Verlag, New York, NY; Hiait, ef al. (2000) Color Atlas of Histology, Lippincott, Williams,
and Wilkins, Phila, PA; Louis, et al. (2002) Basic Histology: Text and Atlas, McGraw-Hill,
New York, NY). '



| i nked human | L-23 conprised of two chains, pl9 and p40, that are
covalently linked by a disulfide-bond. "Non-|inked" IL-23 is

conpri sed of humanp40 coexpressed in 293T cells w th human

pl 9: FLAG tag peptide and purified over an anti-FLAG peptide affinity
colum. By non-reduci ng SDS- PAGE the purified non-linked IL-23
showed presence of multinmeric |1L-23 forns at nol ecul ar wei ghts
corresponding to diners, triners, etc. [0139] "Elastikine I'L-23 is a
si ngl e-chain peptide conprlsed of FLAG tag peptide: G ag

pepti de: hu Q§7é15%t|-llnker humanpl 9. The el asti - FCHW@@'ﬂ%ﬁT1de
sequence was derived from R& Systens éorn1of commerci al- | L-23.

El asti kine was expressed in 293T celﬁ and purified over an
anti - FLAG peptide affinity colum. By non- reduci ng SDS-PAGE t he
purified eastikine 11x23 showed presence of nmultineric IL-23 forns

at nol ecugqmzmei ght SRRk @&E&g@ﬁanagatms&ifm&smﬁlﬁg BRY, SntigehiCfradnfédd0] A
non-t agge

| gon | i nked f&ﬂd atl%/fi hurmnll 3p 19/ p4 coexépressed
in SF9 cel 'GIRHSRTFUPE RRL gomeasesly “RE)S“E%&“ T4 B
non- r educi mggrm&sm a’»_\@mameqaaz?e]ga, REBANISL Q05 NIB T4 (IbfbrmRAGE, Beﬂﬁsda
purifiede nIL o] nulti.meric
L5 ©F or R B PR o Rt et ioben IO EREDERARA riH ¢
fol | owi ng c,Qmw@ngﬂy,%mdh)el\demwleude@ml))BIOMﬁermﬁﬁéMi-ﬁd)?A/Mm@etaD 25

L/ i n; Lat{@do I\R/_Qﬂaiﬁﬁi%narf%s%p anoh.@ﬁﬁt% 1é: mv‘#ztﬁﬁff‘en ot & I\sléé)szbéy%z}? 1Mé%?l g

cone. cone. Lowest

23) cone. P@ms %mzedrﬁ%l 4 B Helipe (éﬁ%@rroﬁ&%’re"t hE: Hm ﬁwe? e
pr epar ed aq@ggagx&@;m&ﬂgé he.4e3tdsb@dy at constant concentration. The
m xture was incubated for 2 hr at room tenperature to equilibrate.

[0142] Table 4 shows the results of the KinExA analysis. Table 4 KD
Val ues Determ ned by Ki nExa Hurran Edamd@ 2Ant i body KD(PM)  -----------

eBi osci ence 6H12 >1000, @é%"l&lae él nea%]éfglgﬁgp‘%gﬂ,b&%%edefsitzi Ellﬁgo

7GL0 41, 9.[0129] ast iThe h@nﬂc!awi@n@f tt@}lse’_a@tl-h@il@%-ﬁkﬁlﬁen@@@@s G912 and
7G10, was performed as essentially as described in PCT patent application publications
WO 2005/047324 and WO 2005/047326, which are incorporated by reference.
[0130] Variable light and heavy domains of selected anti-IL.-23 monoclonal
antibodies (6H12 and 7G10) were cloned and fused to 2 human kappa light chain (CL
domain) and human IgG1 heavy chain (CHI-hinge-CH2-CH3}, respectively.
[0131] The amino acid sequence of the non-human VH domain was compared to a
group of five human VH germline amino acid sequences; one representative from subgroups
IGHV1 and IGHV4 and three representatives from subgroup IGHV3. The VH subgroups
are listed in M.-P. Lefranc, "Nomenclature of the Human Immunoglobulin Heavy (IGH)
Genes", Experimenial and Clinical Immunogenetics, 18:100-116, 2001. 6H12 and 7G10
antibodies scored highest against human heavy chain germline DP-14 in subgroup VHI.
[0132] For all non-human antibodies, the VL sequences were of the kappa subclass
of VL. The amino acid sequence of the non-human VL domain was compared to a group of
four human VL kappa germline amino acid sequences. The group of four is comprised of
one representative from each of four established human VL subgroups listed in V. Barbie &
M.-P. Lefranc, "The Human Immunoglobulin Kappa Variable (IGKV) Genes and Joining
(IGKJ) Segments", Experimental and Clinical Immunogenetics, 15:171-183, 1998 and M.-
P. Lefranc, "Nomenclature of the Human Immunoglobulin Kappa (IGK) Genes",
Experimental and Clinical Immunogenetics, 18:161-174, 2001. The four subgroups also

correspond to the four subgroups listed in Kabat ez o, "Sequences of Proteins of



non-1inked 39G 34 eBioscience 39& 620 el astikine 35F12 53

eBi osci ence 35F12 >700 el astikine 13B5 22 eBioscience 13B5 55
elastikine 7D7 2.7 elastikine 3D7 0.84 elastikine 49A10 7.4

el asti kine 13F11 11 elastildne 33B12 6.8 WD 2007/ 027714

PCT/ US2006/ 033764 52 Exanple 4 Determning the Equilibrium

Di ssoci ation Constant (KD) for Humani zed Anti-human |L- 23pl9

Anti bodi es Using Bl Acore Technol ogy [0143] All ligands (anti-IL-23

mAbs) were immobilized on a Bl Acore CMb sensor chip using standard
anmi ne- coupl i H§ B¥6&&Hure. Al experinments were carri ed’caﬁ’gz"&‘tm%"ét
and at a flowrate of 10 pL/mn in PBS,_ Al 1L-23 forns were diluted
in PBS to produce various concentrationhs. Kinetic constants for the
various interactions were determ ned using Bl Aeval uation software
3.1. The KD was determ ned using the cal cul ated di ssoci ati on and

associ ati Onm{ré\&ﬁog@mﬁt@@;t@{; Erlﬁp%'hﬂélt Yt SR dneHan bARictONIEOMLNG] -
concentrations: anti-|L-23 u7GlOo in PBS at 0.3

anti-1L-23 348 %%%112’% r?PP@é 139 @{12 %7‘ﬁlﬂanB‘%fE11wcofﬂg‘f€&Fﬁt pgeingtduman ppg
at 0.30 ny/ mdk cRBI RECIRIEE 2husBRoldv2d. in PBS at 0.10 ng/nl; N222Q

human |L-23 i n PBS at 0.33 /. 1441 1 n additi to t r.ot ei ns
not ed above[oa)?:ﬂer fobﬂ%ﬁ 'ﬁ%ﬁ?fggm afjd aefluencps it Ifgvariab ‘ﬁ'afl‘l?g@g chaips

i denti cal twere dttasdined) Miamidzwnmiing the Z@1-lengtis opeaizedantiBdriysveld ge@Bateda s
expressed i F I rif an_

affinity coﬁaﬂ?1 g“@ﬁ H%%@Bgn gc nh&gﬂﬁ%g% tlﬁgl;l ﬁbog*@g‘mg%{?[%e 6dam 8 not
show pr esen¥eklgt Olrilaem!lm‘-) ﬁlﬂmewq_kSZ’@le blosrpigs were N@M@Sma Kivekel putagegesiss

i denti cal t Qee, @Eaﬁﬁﬂﬂﬁ’f‘ 19857 By ]lfatﬁgcdeé%yQ@gQS@@?wch&%E the DNA
alteration of Asn n in_the p40 subunit (GenBank Accession No

P29460) . Th?eguqneefoﬁ@twaﬁh@%w@ééﬁaz 95 G Sranerss SERtansars P over an
anti - FLAG pgpiigh@omivhd Jﬂd:oh)breﬁédhﬁtﬂ’ﬂ}e cﬁ’aﬁgesn@ﬂnhe@lfdﬁpdt@ma@&p%% t he

SRR ke s e

condi ti ons weilicacassaelprbaidedadt BEQ ID NOs: 1 and 2 (antibody 6H12) and at SEQ ID NOs: 3
and 4 (for antibody 7G10), respectively.
[0134] An analogous procedure was performed to determine the proper human
frameworks for humanization of antibodies 10H11 and 22E9. Antibody 10H11 scored
highest against human antibody heavy chain germline DP-46 in subgroup VI3 and light
chain germline Z-A27 in subgroup VLKITI. Antibody 22E9 scored highest against human
antibody heavy chain germline DP-14 in subgroup VHI and light chain germline Z-B3 in
subgroup VLKIV. The resulting humanized heavy and light chain variable domain
sequences are provided at SEQ ID NOs: 90 and 91 (antibody 10H11) and at SEQ ID
NOs: 92 and 93 (for antibody 22E9), respectively.

Example 3
Determining the Equilibrium Dissociation Constant (Kp) for Humanized Anti-human IL-23
) Using KinExA Technology
[0135] The equilibrium dissociation coﬁstant (Xp) for anti human IL-23 antibodies

were determined unsing the KinExA 3000 instrument (Sapidyne Instruments Inc.,
www.sapidyne.com ). KinExA uses the principle of the Kinetic Exclusion Assay method
based on measuring the concentration of uncomplexed antibody in a mixture of antibody,
antigen and antibody-antigen complex. The concentration of free antibody is measured by
exposing the mixture to a solid-phase immobilized antigen for a very brief period of time,

In,practi'ce, this is accomplished by flowing the solution phase antigen-antibody mixture



experiments: Flowrate: 5 L/min; NHS/EDC. 10 L; Protein: 5 pg/nL in
10 MM NaAcetate, pH 5.0: 10 L; ethanolam ne: 40 L; regeneration: 5 L
of 50 mMM NaOH. [01461 Table 5 provides the KD val ues as determ ned
by Bl Acore. Table 5 KD Determ nation by Bl Acore Hunman |L-23 Anti body
KD(NM)  ---------mm mmmmmme oo bac-wt hu7GLO0 10 WD 2007/027714
PCTI US2006/ 033764 53 N222Q hu73@ 0 0.3, 1.0 eBioscience hu7d O 3. 2,
9.0 bac-wt hu6H12 5.1 N222Q hu6H12 0.5 eBi osci ence hu6HI2 4.1
Exanple 5 Proliferation Bioassays for the Assessnent zing
Anti-1L-23 Bﬂ%%%zaTés 101471 The ability of a nDnocI Eﬁaﬁ?gggdy to
bi ol ogically neutralize IL-23 was assessed by the appllcatlon of
short-termproliferation bioassays t %t enpl oy cells that express
reconbi nant |1L-23 receptors. The transfectant Ba/F3-2.210 cells
proliferate in response to human IL-23 and the response can be

i nhibited By AHBGULERA pAtdld tdffed tl aLﬁo%,?ceu aﬁ hth E&l@ﬁéted APt iRy ack S

titrated agalnst a concentration of - chosen within the |inear
regi on of PREZHEESCEEEHirdwae el lbwnsﬁn&taéea%lca fgd uibepAdnathegtical
Proliferatuﬁaybaﬁdb@ﬁkﬁﬂbﬁﬁga@mmmh&;neasured by colorinetric neans

using Al a | ue, dIC tor dye,based on detection of
netabolicnﬁég vity. ?fﬁﬁgﬁ%ng ﬁﬁmﬁ Pﬁ' AR ?%ﬁ%?%mlL-23 is
assessed by its IC50 value or concentratlon of anti body t hat

i nduces hal f-maxi mal in proliferation. [01481
| L- 23R Transfectant Cel @Mﬁéﬁ%ﬂ&g@éﬁﬁ Slcul ture Cell line IL-23R

. expression 1L-23 response Ba/F3-2.210-hlL-23R hlL-23R, hlL-12RBl"
Human, Cyno [0149] @%&:Eﬁodfaﬁﬁéitgaﬁﬂ&ﬁl ﬁfd@otﬁ‘%hﬁﬁoﬁ%&ﬁgls hﬁh%E%PMub&ﬁﬂo

nedlun1 10% fetal calf _serum 2- mer capt oet hanol
L- A ut ami n&ommex jyysrfce ptPét | 1 i n- streptomycin, and 10 ng/ nL nouse

| L-3. "Cyno" ref er s3BsueinBRRIRhA blinBBRR K @Med tb fréSantibbd cohRftflibON
Bi oassay Medium [0150] Ba/F3 proliferation bioassays were perforned
in RPM -1640 medi um 10%

[0137] 08 micron PMMA particles (Sapidyne, Cat No. 440198) were coated with
biotinylated rhil-23 according to Sapidyne “Protocol for coating PMMA ﬁarticles with
biotinylated ligands having short or nonexistent linker arms”. For biotinylation of thil ~23,
EZ-link TFP PEO-biotin (Pierce, Cat. No. 21219) was used according to manufacturer’s
recommendations (Pierce bulletin 0874). All experimental procedures were done according
to the KinEx A 3000 manual.

[0138] Three forms of the heterodimeric IL-23 protein were used. Native or non-
linked human IL-23 comprised of two chains, pl9 and p40, that are covalently linked by a
disulfide-bond. “Non-linked” IL-23 is comprised of human p40 coexpressed in 2937 cells
with human p19:FLAG-tag peptide and purified over an anti-FLAG peptide affinity column,
By non-reducing SDS-PAGE the purified non-linked IL-23 showed presence of multimeric
IL-23 forms at molecular weights corresponding to dimers, trimers, etc.

[0139] “Elastikine” 1L-23 is a single-chain peptide comprised of FLAG-tag
peptide:GLU-tag peptidethuman p40:elasti-linker-human p19. The elasti-linker peptide
sequence was derived from R&D Systaﬁ:s form of commercial IL-23. Elastikine was
expressed in 2937 cells and purified over an anti-FLAG peptide affinity column. By non-
reducing SDS-PAGE the purified elastikine IL.-23 showed presence of multimeric IL-23
forms at molecular weighis corresponding to dimers, trimers, etc.

[0140] A non-tagged, non-linked form of native human IL-23p19/p40 coexpressed
in SF9 cells was purchased from eBioscience (CAT No. 34-8239). -By non-reducing SDS-



fetal calf serum 50 uM 2-nercaptoethanol, 2 nmM L-d utam ne, and 50
ug/ mL penicillin- streptonycin. W 2007/027714 PCT/ US2006/ 033764 54
Procedure [01511 Assays were performed in 96-well flat bottom pl ates
(Fal con 3072 or simlar). Al preparations of reagents and cell
suspensions utilized the appropriate bioassay nedium The assay
volume was 150 L per well. Titrations of an anti-IL-23 antibody were
pre-incubated with I'L-23 for 30-60 mn at room tenperature, during
which time cells were prepared. Cells were added to plates fol|ow ng
the anti bodyYQAYRHE pre-incubation. Bioassay pl at e WEFE YK hbat ed
ina humdified tissue culture chanber_(37C, 5% C02) for 40-48 hr.

At the end of the culture time, Al amar>Blue (Bi osource Cat #DALI 100)
was added at 16.5 L/well and all owed to devel op for 5-12 hours.

Absor bance was then read at 570 urn and 600 nm ( VERSAnax M cropl ate
Reader, Ml pgukate ﬂaﬁﬁafeﬁosma{e@ h@Ran @27 @mﬁlgpshowgi%s&@é SirBEhmerfouRbs cat es
were run for each sanple. Preparation [0 Cells were used in
a heal thy gfoé%ih st at e, generally at densities of 3-8 x 105/ nL.

Cell's \élve(r]I et mmx]t ed, ﬁﬁlnhﬁt“afbdomgfa@l?lcm%ﬁﬂrtlhafobbﬁags?mlztﬁMIsmmaand
suspenae ro a
Dose- Respon¥¥ iSS:#E §a?)|r'6§6§¥‘é]ﬂ ﬁbvro%'i“%g %B]rtrcgﬂrli’ﬁ]rfg‘twrﬁtﬁ (3

ng/ m.) and a.dﬁmaifrmn rﬁAlﬁsctnc el oM Aighe & Ag. (hiBex3h edne.ddlOuiM; M@eaﬂﬂgiﬂﬂB— wer e
made by tit I vi.ng
50 sL/well. E%e? e ?5’1 51\95111;‘?5"(’ 20%‘2‘? o g%%ggﬂhgm r| a?%ﬁr %Ed aﬁdm?xg&l Vet

pl ating at men’ffmdsp%lcomﬂ conqmpalmlmgmm&s b@wfeﬂ)@y@hﬂetsmse
[0154] The 2R Wasivekerar ed to working concentration (30 g/ni)
and added to first well at 75 L. Serial dilutions of 1:3 were nmade
by titrating14¥: 50 LTie biheus g yesulipofitg inkxps8dysiel |'s, | eaving 50 .tL
per well. IL-23 at the appropriate concentration was added at 50 pL
per well to the wells containing the ti 1ated anti body. Cells were
suspended to the appropriate density f eﬁl ating at 50 L per well,
and added foll ow ng the anti bodgp Vaws dkiensingrig-Kimesabat i on. 1 C50

Det er m nat i on 200{4 ?327714 Kgyoy}gzooa/ 03%7&4{p 55 101551 Using
absor t

GraphPad Prism war e ance is p ed agai nst cyt oki ne
elastikine 6H12 54, 48
non-linked 6H12 >1200
eBioscience 6H12 >1000, >920
elastikine " hu6H12 28, 36
elastikine 7G10 41,9.2
elastikine hu7G10 49,16
elastikine 39G2 19
non-linked 39G2 34
eBioscience 39G2 620
elastikine 35F12 53
eBioscience 35F12 >700
clastikine 1385 22
eBioscience 13B5 55
elastikine 7D7 2.7
elastikine 3D7 0.84
elastikine 49A10 7.4
elastikine 13F11 11

elastikine 33B12 6.8



or antibody concentration and |1C50 values are deternined using
non-linear regression (curve fit) of signoidal dose-response. [01561

Table 6 shows the | C50 val ues for bl ocking of Ba/F3 cel
proliferation by anti-IL-23pl9 antibodies Table 6 |1C50

Val ues for

Bl ocking of Ba/F3 Cell Proliferation by Anti-IL-23 Antibodies Hunman
I L-23 Antibody 1CG50(NM) ----------- -------- ------- ---- elastikine
7Gl0 22, 18 non-linked 7GLO 3000 eBioscience 7GL0 3100, 510

el asti ki ne Qﬁ{ 'ﬁ%ﬁ%b non-1i nked hu7GL0 10000 eBiOZ%%%@@ﬁ%ﬂ%% 0

7800 el asti 9, 11 non-linked 6H12 1500

1300, 500 elastikine hu6H12 27 non-linked hu6H 2 4000
hu6H 2 3200 elastikine 13B5 7, 5 nof% | i nked 13B5 113
13B5 31 elastikine 33B12 4,3 non-linked 33B12 193 eB

H12

eBi osci ence
eBi osci ence
osci ence

33B12 57 elastilne 39G 9, 5 non-linked 39& 67 eBioscience 39&
11 elastikine 351712 15,5 non-linked 35F12 73 WO 2007/ 027714
PCT1US2006/ 033764 56 eBi osci ence 35F12 12 elastikine 3D7 3, 3

Example 4

Determining the Equilibrium Dissociation Constant (Kyp) for Humanized Anti-human TI-

23p19 Antibodies Using BIAcore Technology

[0143] All ligands (anti-IL-23 mAbs) were immobilized on a BIAcore CMS5 sensor
chip using standard amine-coupling procedure. All experiments were carried out at 25°C

and at a flow-rate of 10 pL/min in PBS. All IL-23 forms were diluted in PBS to produce

various concentrations. Kinetic constants for the various interactions were determined using

BIAevaluation software 3.1. The Ky was determined using the caloulated dissociation and

association rate constants. Proteins were used at the following concentrations: anti-IL-23
mAb hu7G10 in PBS at 0.33 mg/mL; anti-IL-23 mAb hu6H12 in PBS at 0.2 mg/mL; bac-wt
human IL-23 in PBS at 0.30 mg/mL; eBioscience human [L-23 in PBS at 0.10 mg/ml.;
N222Q human JL.-23 in PBS at 0.33 mg/mL.

[6144] In addition to the proteins noted above other forms were also used. "Bac-wt”
human IL-23 is identical to “elastikine’ human I1-23 in sequence, This IL-23 was
expressed in SF9 cells and purified over an anti-FLAG peptide affinity column. By non-
reducing SDS-PAGE the purified I-23 did not show presence of multimeric IL-23 forms.
“N222Q” human IL-23 is identical to “elastikine” human IL-23 in sequence except for
alteration of Asn222 to Gln in the p40 subunit (GenBank Accession No. P29460). This IL-
23 was expressed in SF9 cells and purified over an anti-FLAG peptide affinity column. By
non-reducing SDS-PAGE the purified N222Q 11.-23 did not show presence of multimeric
IL-23 forms.

[0145] The fo]loﬁing immobilization and regeneration conditions were used for all
experiments: Flow-rate: 5 pl/min; NHS/EDC: 10 pL; Protein: 5 pg/ml in 10 mM
NaAcetate, pH 5.0: 10 pL; ethanolamine: 40 pL; regeneration: 5 pL of 50 mM NaOF.
[0146] Table 5 provides the Kp values as determined by BlAcore.

Table 5
Ky Determination by BIAcore

Human IL-23 Antibody Kp(mM)

T s ara——.

bac-wt hu7G10 10



non-|inked 3D7 37 eBioscience 3D7 2 Exanple 6 Epitope for
Anti-1L-23p19 Antibody 7GLO [0157] The epitope for the binding of
anti body 7GL0 to human | L-23pl19 (SEQ ID NO 29) was determ ned by
X-ray crystall ography. Coordinates were deternmined for a conplex of
an Fab fragnent of the chinmeric formof antibody 7GlO and non-I|i nked
human | L-23, which conprises pl9 and p40.subunits. The sequence of
human | L-23p19 is found at SEQ ID NO 29 and the sequence of the
mature formof human 1L-12/1L-23 p40 is found at residues 23-328 of
CGenBank Acce¥¥128HRGI4 P29460. The chimeric form of antB9F8E3p06ME7H+
conprises i) a heavy chain conprising the nouse 7Gl0 VH domai n ( SEQ
ID NO 6) fused to a human heavy chai¥ constant region (residues 135
- 464 of SEQID NGO 3), and ii) a light chain conprising the nouse
7Gl0 1/L domain (SEQ ID NGO 18) fused to a human light chain

constant region i due - 233 of ID NO 4). [0158] IL-23
am no acid resi (.]l\ﬁzggaw t h%ﬁ@gm of resP' E& on anti body 7GL0 incl ude

ES2, .G86, S87, MBIsciengy be3l0 Fo93, po43-259%  H106, P133, S134, QL35,
P136, WL37, R139¢wt140. hAgHtli2t i onal resl dues K83, F90 and L110 were
within 5. 0A. Anygm@o acipdsmmpesi due omp4 L-23pl9 is considered to be
within a given diasotscqnn%‘g %fa% Qe ant i bodxl(e. g. 4. QAor 5 A if the
coor di nat es of §n§/ arom of 1he residue are within the given distance
of the coordinates of any atom of the antibody. [0159] Mst of these
contacted residues fall into two main clusters along the primry
structure of IL-23pl9, with the firgt,ghuster conprising residues
82-95 (in which 11 of 14 residues are within 5 OA of the antibody
and 9 of 14 ar Brojiferstion Bipagspyp fof iy Aspesacst piiiputrglizipgraii-Tbgasmikgdicy

resi g ugs) 13%&}0 (: nTwubﬂilfydo‘fag{on&ldn_e:sdndw tcausiaogﬁbambhéunél.i@kﬁﬁ wh:h]? o
ant i body) . ese.clusters. define epitopes.c ri si.ng stret S O

o iror e borPRStH e e SRR o o R RBRS GioaP DR 1B TP e 8006 700
and 85% or express wionitirent BB chegsorar e tahdfiviant Ba/XDA2.2ib ctilsercdifirdtdimdy .
[0160] Anti i i_ndi ' Of . ] uld
be expect ect ripnir SRR bt Bl bt bl o RER AR 2
sequence homtibalyy Apaniednis difrateddgringtBRoyEnttioy p{IR2F tipsen within the lincar

PCTI US2006/ H?@E Bfihe BobeRRSHAENEERS, de2Sfudah @R abbfs EAS0, PRAfAMR G lack t 1S
| i kely that tThe other antibodies conprising the "(a) Ilcg(g%p chain

subf ami | y" fheppiis msagmred by geleripetriomgans usingaylamyr Fluggr eroyh indiggiey dye baspdpy
6H4, 33D2) M debecidnST nfdtaBélictativeiy DEkeabilipdilay attibdisio MBubQRielIDD® is absessed

L o 2R e i R GORREHP U, (P IRRUEREE i Blich B 25

proliferation.

[0148] IL-23R Transfectant Cell Line and Cell Culture
Cell line IL-23R expression 11.-23 response
Ba/F3-2.210-h1L-23R hIL-23R, h1L-12RB1 Human, Cyno

[0149] Ba/F3 transfectants are maintained in RPMI-1640 medium, 10% fetal calf
serum, 50 uM 2-mercaptoethanol, 2 mM L-Glutamine, 50 pg/mL penicillin-streptomycin,
and 10 ng/mL mouse IL-3. “Cyno” refers to cynomolgus monkey IL-23.

Proliferation Bioassay Medium
[0150] Ba/F3 proliferation bicassays were performed in RPMI-1640 medium, 10%
fetal calf serum, 50 uM 2-mercaptoethanol, 2 mM L-Glutamine, and 50 ng/mL penicillin-

streptomycin,



vari abl e domai n sequence are provided at SEQ ID NGs: 69, 72 and 75.
Corresponding heavy chain variabl e domain consensus sequences are
provided at SEQ ID NOs: 66-68. Antibodies binding to the sane

epi tope as antibody 7GLO woul d be expected to exhibit simlar

bi ol ogi cal activities, such as blocking Ba/F3 cell proliferation in
the assay described at Exanple 5 and Table 6, albeit with perhaps
sonewhat variable affinities and 1C50s. [0161] Table 7 provides a
bri ef description of the sequences in the sequence listing. Table 7
Sequence | d&R%8FY¥ SEQ ID NO Description 1 hunﬁHffT’HE’%“ﬁmm
hunbH 2LC 3 humy@ 0 HC 4 hunvGIOLC 5 nbH12 VH 6 nvG O VH 7
m3Fl . VH 8 ml3B5 VH 9 nRl A10 Vii 510 n83B12 VH 11 nB89& VH 12
nB5F12 VH 13 nm49A10 VH 14 nB8D7 VH 15 nB4F9 VH 16 nvD7 VH WO
2007/ 027714 PCT/ US2006/ 033764 58 17 nbH12 VL 18 n¥GlO VL 19 nil3F11

VL 20 nﬂ.SIBI%CG\ézITm 21 n21A10 VL 22 nB3B12 VL 23 nB9& VL 24 n85F12
VL _
[0151] Assays were performed in 96-well flat bottom plates (Falcon 3072 or

similar). Al preparations of reagents and cell suspensions utilized the appropriate bioassay
medium. The assay \}olume was 150 puL per well. Titrations of an anti-IL-23 antibody were
pre-incubated with IL-23 for 30-60 min at room temperature, during which time cells were
prepared. Cells were added to plates following the antibody-cytokine pre-incubation.
Bioassay plates were incubated in a humidified Hssue culture chamber (37C, 5% CQ,) for
40-48 hr. At the end of the culture time, Alamar Blue (Biosource Cat #DAIL1100) was
added at 16.5 pL/well and allowed to develop for 5-12 hours. Absorbance was then read at
570 nm and 600 nm (VERS Amax Microplate Reader, Molecular Probes}, and an ODs7.600

was obtained. Duplicates were run for each sample.

Cell Preparation
[0152] Cells were used in a healthy growth state, generally at densities of 3-8 x
10°/mL. Cells were counted, pelleted, washed twice in bioassay medium, and suspended to

~ the appropriate density for plating.

II-23 Dose-Response

[0153] 1L.-23 was prepared to working concentration (3 ng/mL) and added to first
well at 75 pL. Serial dilutions of 1:3 were made by tifrating 25:50 pL in bioassay medium
across wedls, leaving 50 pL/well. Cells were suspended to the appropriate density for
plating at 100 pL per well.

Neutralizing Antibody Dose-Response

[0154] The antibody was prepared to working concentration (30 pg/mL) and added
to first well at 75 pL. Serial dilutions of 1:3 were made by titrating 25:50 pL in bioassay
medium across wells, leaving 50 pL per well. 1L-23 at the appropriate concentration was
added at 50 pL per well to the wells containing the titrated antibody. Cells were suspended
to the'appropriate density for plating at 50 pL per well, and added following the antibody-
cytokine pre-incubatidn. :

IC50 Determination



25 Mi9AIO VL 26 nB4F9 VL 27 nvD7 VL 28 n8D7 VL 29 Humanl L23pl 9
30 Murine 1L-23p19 31 m3GL VH 32 mM IO VH 33 n7E2 VH 34 n80F11
VH 35 nB4E4 VH 36 n6H4 Vii 37 nB3D2 VH 38 mlEIO VH 39 nROA9 VH
40 nm22E9 VH 41 nR9D5 VH 42 nbB12 VH 43 nmbC9 VH 44 m [ B10 VH 45
nBOEl VH 46 ml OG8 VH 47 nl9E9 VH WD 2007/ 027714 PCT/ US2006/ 033764
59 48 m OH11 VH 49 ni3Gl VL 50 nl1Cl0 VL 51 nvE2 VL 52 n8OFI| VL

53 nB4E4 VI., 54 n6H4 VL 55 nB3D2 VL. 56 nmlElI O VL 57 nROA9 VL
| WO 2007/027714 PCT/US2006/033764
55
[0155] Using GraphPad Prism 3.0 software, absorbance is plotted against cytokine

or antibody concentration and IC50 values are determined using non-linear regression

(curve fit) of sigmoidal dose-response.

[0156] Table 6 shows the IC50 values for blocking of Ba/F3 cell proliferation by
anti-IL-23p19 antibodies

Table 6
1C50 Vatues for Blocking of Be/F3 Cell Proliferation by Anti-IL-23 Antibodies

Human I1.-23 Antibody  IC50(nM)
elastikine 7G10 22,18
non-linked 7G10 3000
cBioscience 7G10 3100, 510
elastikine hu7G10 20
non-linked hu7G10 10000
eBioscience hu7G10 7800
elastikine 6H12 9,11
non-linked 6H12 1500
eBioscience 6H12 1360, 500
elastikine huoH12 27
non-linked huoH12 4000
eBioscience hu6H12 3200
elastikine 13B5 7,5
non-linked 13B5 113
eBioscience 13B5 31
elastikine i3B12 4,3
non-linked 33B12 193
eBioscience 33B12 57
elastikine 39G2 9,5
non-linked - 30G2 67

- eBioscience 39G2 11
elastikine 35F12 15,5

non-linked 35F12 73



58 n22E9 VL 59 nk9D5 VL 60 nbB12 VL 61 nmBC9 VL 62 nm|B10 VL 63

m O3 VL 64 nl9E9 VL 65 nmlOHll1 VL 66 CDR-Hl Consensus
Consensus 68 CDR-H3 Consensus 69 CDR-L1l(a Consensus

67 CDR- H2
70 CDR-L1(b)

Consensus 71 CDR-LI c¢) Consensus ‘72 -CDR-L2(a) Consensus 73

CDR-L2(b) Consensus 74 CDR-L2(c) Consensus 75 CDR-L3(
76 CDR-L3(b) Consensus 77 CDR-L3(c) Consensus 78 CDR-

a) Consensus
H Variable WO

2007/ 027714 PCT1US20061033764 60 79 CDR-H2 Variable 80 CDR-H3

Variable 81 CDR-LI a Variable 82 CDR-LI Variable 83

P TI%DRE]J@%&%{
Variabl e 8XUCIR®TY) variable 85 CDR L2(b) Vari abl®éYUEEYBRA 2(¢)
Variable 87 CDR-L3(a) Variable 88 CSE%R- L3 Variable 89 CDR-L3(c)

Variable 90 hum | 1H11 Vx

eBioscience 35F12 12
elastikine 3D7 3,3
non-linked 3D7 37
eBioscience 37 2
Example 6

Epitope for Anti-IL-23p19 Antibody 7G10

[0157] The epitope for the binding of antibody 7G10 to human IL-23p19 (SEQ ID
NO: 29) was determined by X-ray crystallography. Coordinates were determined for a

complex of an Fab fragment of the chimeric form of antibody 7G10 and non-linked human

IT~23, which comprises p19 and p40 subunits. The sequence of human IL-23p19 is found at
SEQ ID NO: 29 and the sequence of the mature form of human H.-12/IL-23 p40 is found at
residues 23-328 of GenBank Accession No. P29460. The chimeric form of antibody 7G10
comprises i) a heavy chain comprising the mouse 7G10 Vy domain (SEQ ID NO: 6) fused

to a human heavy chain constant region (residues 135 ~ 464 of SEQ ID NO

:3), and ii) a

light chain comprising the mouse 7G10 V¢ domain (SEQ ID NO: 18) fused to a human light

chain constant region (residues 130 — 233 of SEQ ID NO: 4).

[0158] IL-23 amino acid residues within 4.0A of residues on antibody 7G10 include
E82, (386, 587, D88, T91, G92, E93, P94, 895, 106, P133, S134, Q135, P136, W137,
R139, L140. Additional residues K83, FO0 and 1.110 were within 5.0A. An amino acid
residue on WL-23p19 is considered to be within a given distance of the antibody (e.g. 4.0A or

S.OA) if the coordinates of any atom of the residue are within the given distance of the

coordinates of any atom of the antibody.

[0159] Most of these contacted residues fall into two main clusters along the

primary structure of IL-23p19, with the first cluster comprising residues 82-95 (in which 11

of 14 residues are within 5.0A of the antibody and 9 of 14 are within 4.04)

and the second

cluster comprising residues 133-140 (in which 7 of 8 residues are within 4.04 of the

antibody). These clusters define epitopes comprising stretches of 8 or more contiguous

amino acid residues of TL~-23p19 in which 50%, 70% and 85% or more of the residues are

within 5.04 of the antibody.

[0160] Antibodies binding to either or both of these clusters would be expected to
block binding of antibody 7G10. Given the sirong sequence homology between all six CDR



91 hum OH11 VL 92 hunmR2E9 Vii 93 hunR2E9 VL [0162] Many

nodi fications and variations of this invention can be nade w t hout
departing fromits spirit and scope, as wll be apparent to those
skilled in the art. The specific enbodi nents described herein are
of fered by way of exanple only, and the invention is to be limted
by the terns of the appended clains, along with the full scope of
equi valents to which such clains are entitled; and the invention is
not to be limted by the specific embodi ments that have been
present ed he™ W Ny of exanple. [0163] Citation ofPTHE2AHYGE
publications or docunents is not intended as an adm ssion that any
of the foregoing is pertinent prior ar?’ nor does it constitute any
adm ssion as to the contents or date of these publications or
docunents. U.S. patents and other publications referenced herein are

gi‘r EEXI :vgc OSARLRLY &?ﬁg %eﬁ%fh‘ﬁ& ZAWQCEQQZ (i ifd Inefd %Mﬁ%@&&/c&%ﬁs%

ndl n npound t hat bi nds
hunan | L-23the¢ @hwghaﬁvub%wlféégiz &7l 2o HEL gda§5 |1|‘5@ht11€wa|7ﬁ2 éa‘ﬂlabl e

region, or bmdmﬂ 3BDBGNE Bko biN@loQ@bstanti QMY shfié E}ﬂtogémlneaﬁﬂg Q@ﬁ&u%
sequences sel ect

fromthe p consi st 0

and at | eas{Cthe ﬁ?qS%W%%ﬁ g PR 4)%%%@% %Ee%w% @ﬁlﬂﬁ%ﬁ%
;ragnfﬂt theﬁemhdmnﬂm?nﬁMﬁengpde&EaSEQaneKEDE $aﬁﬂeﬂce&mﬁphﬂmged
romthe grpu onsi:s ng
Compound of P RS i ibatin Sed e ooy ot o H ORIk
regi on, or bhﬁwﬁhgbﬁldia@wmsamh@wmasautﬂwriﬂ@kﬁsmaddbeleemtedtwnhm
sequences s i

q tﬁ]n%&fc}ﬁﬂ% JaP&E‘h%ﬁ@s QIR P16 }%Béﬁlib@gl Bhé'i@l nlgl 0 v &bcribed 9

and the an aln varila regi on, ment

t her eof , co#ﬁ?ﬂ@@§5aﬁd¥éﬁﬁﬁa@ﬁbwﬂkﬁ?%@hﬁ@ﬁﬂ@%vﬁﬁ¢%@ﬁ@éw$ﬁ@#@ﬁ e group
consi sting of SEQ I D NOs: 78 - . The blndlng conpound of Claim
1, wherein: antip | i variable re or bindin
fragnent th@il@f haggbg¥7n’f8§§ﬁsa%ﬂﬁ¢@%°ﬂm &g et 8 15 B SETRPe (R0 ¢ he
group consisting of SEQ ID NOs: 81 - 89; and the antibody heavy
chai n variable region, or binding frqgﬁpgt thereof, has at | east

t hree CDR sequences selected fromthe group conS|st|ng of SEQ I D NGCs:
78 - 80. 4. The bindi ng conpoundiegfend ldéntifi®s conpri si ng:

SEQ ID NO: Description
1 hum6H12 HC
2 hum6eH12 LC
3 hum7G10 HC
4 hum?7G10 LC
5 m6H12 Vy
6 m7G10 Vg
7 mi3F1l Vg
8 ml3B5 Vy
9 m21A10 Vg
10 -m33B12 Vy
11 m39G2 Vy
12 m35F12 Vy

13 m49A10 Vg
14 m3D7 Vy
15 m34¥F0 Vy
16 m7D7 Vy




at | east one CDRLI fromthe group consisting of SEQ ID NGs: 81 -

83;
at | east one CDRL2 fromthe group consisting of SEQ ID NGs: 84 - 86;
and at |east one CDRL3 fromthe group consisting of SEQ ID NGs: 87 -
89; 5. The binding conpound of Claim4, conprising: at |east one
CDRL1 fromthe group consisting of SEQID NGs: 69 - 71; at |east one
CDRL2 fromthe group consisting of SEQID NGs: 72 - 74; and /62 at
| east one CDRL3 fromthe group consisting of SEQ ID NGs: 75 - 77; 6.
A binding c hat binds to human |L-23, conpri §ji.ng: i body
| i ght chai n%ﬁ%gﬁepr egi on, or binding fragnment ther%gg 1520@&(/}1%%?% si ng:

at

| east one CDRL1 fromthe group consisting of SEQ ID NGs: 69 -

71

or a variant thereof; at |east one 2 fromthe group consisting
of SEQID NGs: 72 - 74 or a variant thereof; at |east one CDRL3 from
the group consisting of SEQID NGs: 75 - 77 or a variant thereof;
and an anti body heavy chajmm vgyiabl e Tggm@Av,0r [ragnent thereof,
conprising the CDR sequepces of Q1D NOs. 66 - 68 or a vari ant
t hereof ; wherein the variant &bnpr|ses ®i¥Yifi ve| conservativel y
modi fied ami no acid subsfituggons| 7. miBEiiby,ndi ng conmpound of C aim
6 wherein: CDRLI conpri ses_l_he_saq;ens.e_gi_%EQ-LD NGO 69 or a variant
thereof; CDRL2 conprises theZ%equ bnce BB ® 1D NO 72 or a variant
thereof; and CDRL3 conprises2fhe sequeneg1®oV. SEQ ID NO 75 or a
variant thereof. 8. A bi nging_conppundthat—hinds{to human |L-23,
conprising: an antibody |ight 2¢hai h vaf’}3a§pevlr egi pn, or binding
fragnent thereof, conprising the $equeamss2of, res|dues 20-129 of SEQ
ID NO 2 or 4, or a variampt—thereot—andan—gntibpdy heavy chain
vari abl e regi on, or bindi vETg f? gnent tﬂ?rsg%)zfﬁ conprising the
sequence of residues 20-134 oR5SEQ|I D N@9A10WL 3, |or a variant
t hereof; wherein the vari gnt "gi’i"ﬁi’i_aca ot 20 Thnservativel y
nodi fied am no acid substlitufionsid 9. &ﬁﬁe bi‘ndi ng conpound of d aim
8, wherein the binding corfpouBd@d i s|an amPBddy or | binding fragnent
thereof conprising: a |ight—chgmyarTafig7REggiomm|conpri sing residues
20-129 of SEQID NO 2 or |4, and & heavy chain variable region
conpri sing residues 20-134 SE@| D NO HpumggIL33p19
30 Murine IL-23p19
3 m13G1 Vi
32 m11C10 Vi
33 m7B2 Vi
34 m30F11 Vg
33 m34E4 Vy
36 m6H4 Vg
37
m33D2 Vy
38 m1E10 Vig
39 m20A9 Vg
40 m22E9 Vi
41 m29D5 Vi
42 m5B12 Va
43 moCs V
H
A m11B10 Vy
43 m30E1 Vg
46 m10G8 Vg
47

m19E9 Vi




64 18. An expression vector conprising the nucleic acid of Caim1l7

operably linked to
cell when the host cel
cel |

produci ng a pol ypepti de conpri si ng:

contr ol

is transfected with the
conprising the expression vector of C aim18.
culturing the host cel

19 in culture nmedi um under conditions wherein the

sequence i s expressed,
| ight and heavy chain variabl e regions;

pol ypept i des W28 ®H& host cel |

or culture nedi um

sequences that are recogni zed by a host
vector.

19. A host
20. A nethod of
of Claim
nucl ei ¢ aci d

t her eby produci ng pol ypepti des conprising the
and recovering the

21 PCTRB2086/4385h g

conpound of Claim4, further conprising a heavy chain constant region
conprising a yl human heavy chain consf%ant region or a variant

t hereof, wherein the variant conprises up to 20 conservatively

nodi fied am no acid substitutions. 22. The binding conmpound of C aim
4, further conprising a hegwy zhﬂ'n constant-region conprising a y4
human heavy chai n const ant reglgn ol a vwaHanvyt herjeof, wherein the
variant conprises up to 20 com9erth|veF3d£wEfle am no acid
substitutions. 23. The bi ndtrgcorpound—ot—dw-m4{ wherein the

bi ndi ng conmpound is an antilbody” fragnentilged®¥cted|fromthe group
consisting of Fab, Fab', Fab'-38H Fy, scFE Ezﬁ&ab )2, and a di abody.
24. Use of the binding conpuur“zuf L.a[u.q FHr=the—fanuf acture of a
medi cament for suppressing an i munpe resi®fhE¥Lin_a human subj ect.

25. The use of O aim 24, whereiSh the |nqﬂﬂﬁyﬁgspon<e is an
inflammatory response. 65 [26-3jte—gseof Carm25; wherein the

subj ect has a disorder selected fromtherdHd¥p consisting of
arthritis, psoriasis and infl adfat oty bowpipodyseasg. 27. The use of

- Claim 24, wherein the i mue TggpON$E TS all_aut ormmune response.  28.
The use of O aim 27, whereiln_the subjectmBEdVy di sgrder sel ected from
the group consisting of Itipfe s¢l er ggdgno Bystemi ¢ | upus

eryt hemat osus and di abet es{ 29sgThe[use 0of_ C arm 24, wherein the

subj ect has cancer. 30. Theé—bindinglconBtdd¥Gf Claim4 for use as a
medi canent. 31. A conpositijon é%npr|5|rmhgdmgdq ndi pg conpound of
Claim4 in conbination with a epharfraceut C%I y ac¢eptable carrier or

di luent. 32. The conpositi ¢gr—oi—etal-m-3% tlhey—¢onpri sing an
i Mmunosuppressive or anti - nfpﬁnnaiory agepty; WO 2007/ 027714
PCT/ US2006/ 033764 62 " m1IBIOV,

63 m10G8 Vi

64 mi9E9 Vi

65 m10H11 Vg

66 CDR-HI1 Consensus

67 CDR-H2 Consensus

68 CDR-H3 Consensus

69 CDR-L1(a) Consensus

70 CDR-L1(b) Consensus

71 CDR-LI1{c) Consensus

72 CDR-L2(a) Consensus

B | CDR-I2(b) Consensus

74 CDR-L2(c) Consensus

& CDR-L3 (é) Consensus

76 CDR-L3(b) Consensus

:Z CDR-L3(c) Consensus

CDR-H1 Variable




SEQUENCE LI STI NG <110> Scheri ng Corporation <120> ENG NEERED
ANTI -1 L-23 ANTI BODI ES <130> BP06380 <150> 60/713,585 . <151>
2005-08-31 <160> 93 <170> Patentln version 3.3 <210> 1 <211> 464
<212> PRT <213> Artificial <220> <223> Human franewor ks, rodent
CDRs <220> <221> SIGNAL <222> (1)..(19) <220> <221> DOVAIN <222>
(20)..(134) <223> Heavy chain variable domain <220> <221> M SC
FEATURE <222> (45) . (54) <223> CDR-H <220> <221> M SC FEATURE
<222> (69) _. &8% <223> CDR-H2 <220> <221> M SC FEATURE <222>
5w0 9713771

(118)..(123 DR-H3 <220> <221> DOMAI N PCTstzogsmsnm
60

7 CDR-H2 Variable

80 CDR-H3 Variable

81 CDR-L1(a) Variable

82 CDR-L1(b) Variable

83 CDR-L1(c) Variable

84 CDR-L2(a) Variable

85 CDR-L2(b) Variable

86 CDR-L2(c) Variable

87 CDR-13() Variable

88 CDR-L3(b) Varisble

89 CDR-13(c) Variable

50 hom10HT1 Vi

o1 hemI0H1I v,

) hum22E9 Vi

93 fm22E9 Vi,
[0162] Many modifications and variations of this invention can be made without

departing from its spirit and scope, as will be apparent to those skilled in the art. The
specific embodiments described herein are offered by way of example only, and the
invention is to be limited by the terms of the appended claims, along with the full scope of
equivalents to which such claims are entifled; and the invention is not to be limited by the

| specific embodiments that have been presented herein by way of example.
[0163] Citation of the above publications or documents is not intended as an
admission that any of the foregoing is pertinent prior art, nor does it constitute any .
admission as to the contents or date of these publications or documents. U.S. patents and

other publications referenced herein are hereby incorporated by reference.



<222> (135)..(242) <223> Heavy chain constant domain 1 <220> <221>
DOVAI N <222> (243)..(357) <223> Heavy chain constant domain 2 and
hinge 1 14 PCT/ US2006/ 033764 <220> <221> <222>
(358)..(4\62%%%%@2 avy chain constant domain 3 <400>%¥0WO§%I
Leu Gy Leu Leu Phe Cys Leu Val Thr Phe Pro Ser Cys 1 5 10 15 \Val
Lou Ser Gdn Val dn Leu Val Gn Ser dglAla Au Val Lys Lys 20 25 30
Pro Ay Ala Ser Val Lys Val Ser Cys Lys Ala Ser Ay Tyr Thr Phe 35
40 45 Asn Arg Tyr Leu Ile Hs Trp Val Arg G n Ala Pro Ay Gn Ay Len
50 55 60 Au Trp Met Ay Tyr Ile Asn Pro Asn Asn Ala Ay Thr Asn Tyr
Aso 65 70 75 80 Gn Lys Phe Lys d$YLARdSVal Thr Met Thr Thr Asp Thr
Ser Thr Ser 85 90 95 Thr Ala Tyr Met Qu Leu Arg Ser Lou Arg Ser Asp
Asp Thr Ala Val 100 105 110 Tyr Tyr Cys Ala Arg Asn Trp Asp G n Al a
Tyr Trp GMHAT IS GLyIMIRD IS115 120 125 Lau Val Thr Val Ser Ser Ala Ser
Thr Lys Ay Pro Ser Val Phe Pro 130 135 140 Leu Ala Pro Ser Ser Lys
Ser Thr Ser Ay Ay Thr Ala Ala Leu Gy 145 150 155 160 Cys Lau Val
Lys Asp Tyr PhébiRidingdompennd tat biddw to Yamatdlr-2F repmpasing:65 170 175

at least one antibody light chain variable region, or binding fragment thereof,
comprising at least one CDR sequences selected from the group consisting of SEQ ID NOs:
- 81 - 89; and
at least one antibody heavy chain variable region, or binding fragment thereof,
comprising at least one CDR sequences selected from the group consisting of SEQ ID NOs:
78 - 80.

2. The binding compound of Claim 1, wherein:
the antibody light chain variable region, or binding fragment thereof, comprises at
least two CDR sequences selected from the group consisting of SEQ ID NOs: 81 - 89; and
the antibody heavy chain variable region, or binding fragment thereof, comprises at
least two CDR sequences selected from the group consisting of SEQ ID NOs: 78 - 80.

3. The binding compound of Claim 1, wherein:
the antibody light chain variable region, or binding fragment thereof, has at least
three CDR sequences selected from the group consisting of SEQ ID NOs: 81 - 89; and
the antibody heavy chain variable region, or binding fragment thereof, has at least
three CDR sequences selected from the group consisting of SEQ ID NOs: 78 - 80.

;L The binding compound of Claim 3, comprising:
at Jeast one CDRLI1 from the group consisting of SEQ ID NOs: 81 - 83;
at Jeast one CDRL2 from the group consisting of SEQ ID NOs: 84 - 86; and
at least one CDRL3 from the group consisting of SEQ ID NOs: 87 - 89;

5. The binding compound of Claim 4, comprising:
at least one CDRL1 from the group consisting of SEQ ID NOs: 69 - 71;
at least one CDRL2 from the group consisting of SEQ ID NOs: 72 - 74; and



Ser
185

/' Ser

" dn
L LysS
240
245
Ser
Hi s
Val
Tyr
Val
Lys
Ile
360
Cys
Trp
Thr
Ser

Gy Ala Leu Thr Ser Ay Val H's Thr Phe Pro Ala Val Leu A n 180
190 Ser Ser Gy Leu Tyr Ser Lou Ser Ser Val Val Thr Val Pro Her

2 WD 2007/ 027714 PCT/ 11S2006/ 033764 195 200 205 Ser Leu dy Thr
Thr Tyr Ile Cys Asn Val Asa His LysG%r/o Ser 210 215 220 Asn Thr
Val Asp Lys Lys Val du Pro Lys Ser s Asp Lys Thr 225 230 235
H's Thr Cys Pro Pro Cys Pro Ala Pro Qu Leu Leu Gy Gy Pro Ser
250 255 Val The Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
Arg 260 265 270 Thr Pro Gu Val Thr Cys Val Val Val Asp Val Ser

G u Asp Pr pﬁlg r.vVal,. Asp Ay
Gu Val Hi %1%&?%@8]}%3%@%@&3}%&#%‘5 Eys 6¥ 7 a}"’GI u@n
Asn Ser Thr Tyr Arg Val Val 305 310 - 315 320 Ser VaI Leu Thr
Leu His Asp Tr Leu r 325 330 335 Lys Cys
Val Sbr Asfgbwﬁn ﬁ%bmdé%ﬁ%‘nﬁmgéy@ﬂwsw{f 340 345 350
Ser Lys Al dniso Mglgdﬁaﬁr\%nﬁﬁlgr 6h e an@dﬁ ﬁ/égme-ﬁ”he?é?)? do nsﬁ)’l 5
365 Pro Pro Ser Arg Asp GQu Leu n Val Ser u

370 375 380 Leat lazat one/SDRILY meeth?)grolFH@DSthgﬂaﬁﬁEQéDAﬁ@S ‘68I T_cha
A u Ser 385 390 39 400. Asn Gy dn Pro Qu Asn Asn Tyr Lys Thr
Pro Pro Val Leu aﬁ&éB Eﬁ? 210 415 Ser Asp Ay Ser Phe Phe Leu Tyr

Lys Leu Thr ValatAsagt besCORL? fbnY\Re 2800 &dadisdds HIFEGYIBAA0L: 0337 60r a
variant thereof;
at least one CDRL3 from the group consisting of SEQ ID NOs: 75 -77 or a
variant thereof; and
an antibody heavy chain variable region, or fragment thereof, comprising the CDR
sequences of SEQ ID NOs: 66 — 68 or a variant thereof; '
wherein the variant comprises up to five conservatively modified amino acid

substitutions.

7. The binding compound of Claim 6 wherein:
CDRL1 comprises the sequence of SEQ ID NO: 69 or a variant thereof;
CDRL2 comprises the sequence of SEQ ID NO: 72 or a variant thereof; and
CDRL3 comprises the sequence of SEQ ID NO: 75 or a variant thereof.

8. A binding compound that binds to human IL-23, comprising:
an antibody light chain variable region, or binding fragment thereof, comprising the
sequence of residues 20-129 of SEQ ID NO: 2 or 4, or a variant thereof; and
an antibody heavy chain variable region, or binding fragment thereof, comprising
the sequence of residues 20-134 of SEQ ID NO: 1 or 3, or a variant thereof’
wherein the variant comprises up to 20 conservatively modified amino acid

substitutions.

9. The binding compound of Claim 8, wherein the binding compound is an antibody or
binding fragment thereof comprising:
a light chain variable region comprising residues 20-129 of SEQ ID NO: 2 or 4; and
a heavy chain variable region comprising residues 20-134 SEQ ID NO: 1 or 3.



420 425 430 Arg Trp dn dn @y Asn Val Phe Ser Cys Ser Val Met Hi s
GQu Ala 435 440 445 Leu His Asn His Tyr Thr G n Lys Ser Leu Ser Leu
{ Ser Pro Ay Lys 450 455 460 <210> 2 c211> 233 <212> PRT <213>

Artificial <220> <223> Hunman framewor kg4 rodent CDRs <220> <221>
s SIGNAL  <222> (1)..(19) <220> <221> DOVAIN <222> (20)..(129) <223>

Li ght chain variable domain <220> <221> M SC FEATURE <222>

(43)..(53) <223> CDR-L1 <220> <221> M SC FEATURE <222> (69) . (75)

<223> CDR-L2 <220> <221> M SC FEATURE <222> (108)..(116) <223>

CDR-L3 <220> x2 %%ﬁre%éﬂtorﬁ%ﬁ%ﬁsﬁ%%@ md434did 52 é?d:fml-li%raﬁbnﬁlihﬂ(ed to
constant domain <400> 2
control sequences that are recognized by a host cell when the host cell is transfected with the

vector.,
19. A host cell comprising the expression vector of Claim 18,

20. A method of producing a polypeptide comprising:

culturing the host cell of Claim 19 in culture medium under conditions wherein the
tucleic acid sequence is expressed, thereby producing polypeptides comprising the light and
heavy chain variable regions; and

recovering the polypeptides from the host cell or culture medium.

21.  The binding compound of Claim 4, further comprising a heavy chain constant region
comprising a Y1 human heavy chain constant region or a variant thereof, wherein the variant

comprises up to 20 conservatively modified amino acid substitutions.

22.  The binding compound of Claim 4, further comprising a heavy chain constant region
comprising a y4 human heavy chain constant region or a variant thereof, wherein the variant

comprises up to 20 conservatively modified amino acid substitutions.

23.  The binding compound of Claim 4, wherein the binding compound is an antibody
fragment selected from the group consisting of Fab, Fab’, Fab’-SH, Fv, scFv, F(ab’);, and a
diabody.

24,  Use of the binding compound of Claim 4 in the manufacture of a medicament for

suppressing an immune response in a human subject.

25.  The use of Claim 24, wherein the immune response is an inflammatory response.



Met

Ala Pro Val Gn Leu Leu Ay Leu Leu Val Leu Phe Lou Pro Ala 1 5
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Val
"Hi's
Tyr
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Leu
105
Thr
Au
Asn
Val
Thr
Thr
Tyr
Thr
PRT

20 25 30 4 WD 2007/027714 PCT/ US2006/ 033764 Ser Val Gy Asp Arg
Thr Ile Thr Cys Arg Ala Ser G n Bargile 35 40 45 Bar Asp Tyr Leu
Trp Tyr Gn Gn Lys Pro Ay Lys Ala Pro Lys 50 55 60 Leu Leu Ile
Tyr Thr Bar Gn Ser Ile Bar Ay Val Pro Bar Arg 65 70 75 BO Phe
Gy Ser Ay Ser Gy Thr Asp Phe Thr Leu Thr Ile Ser Bar 85 90 95
Gn Pro Au Asp Phe Ala Thr Tyr Tyr Cys G n Asn Gy H's Ser 100
110 Phe Propdhe oﬁ@lmﬁhﬁ Gier&h Bhe@uljedtMasa¥iisoYddr stcticll iont- 98 gﬁfu%s

115 120 125 Val Ala A’a Pro Ser V]a Phe ? Phe Pro Pro S p
G n Lewsitg8ag eB85tiB, pdoyigsiBand @lﬂpnmmtombawsbdlsme Val Cys Leu Lau
Asn the Tyr Pro 145 150 155 160 Arg Gu Ala Lys Val G n Trp Lys
Asp Asn Ala Leu Gn Bar Ay 165 170 175 Asn Ser Gn du Ser Val

A u @n AsThéSee dfYIaiAS4, SerelA the itimunt$espdBe i 90 aSieimiahe BaporBar

Leu Thr Leu Bar Lys Ala Asp Tyr Qu Lys H's 195 200 205 Lys Val
Al a Gn Val Thr Hs Gn Ay Leu Ser Ser Pro Val 210 215 220

Lys ng t PEnARR ATaifd 77, AttbrdY The?tBjeddifs a osbPFer Se1séid Troftbifie gr<0%i!32>

consisting of multiple sclerosis, systemic lupus erythematosus and diabetes.
29.  The use of Claim 24, wherein the subject has cancer.
30.  The binding compound of Claim 4 for use as a medicament.

31. A composition comprising the binding compound of Claim 4 in combination with a

pharmaceutically acceptable carrier or diluent.

32.  The composition of claim 31, further comprising an immunosuppressive or anti-

inflammatory agent.



5 WD 2007/ 027714 PCT/ US2006/ 033764 <213> Artificial <220>. - <223>
Human framewor ks, nmouse CDRs <220> <221> SIGNAL <222> (1)..(19)
<220> <221> DOVAI N <222> (20)..(134) <223> Heavy chain variable
domain <220> <221> M SC FEATURE <222> (45)..(54) <223> CDR-H
<220> <221> M SC FEATURE <222> (69)_.(85) <223> CDR-H2 <220> <221>
M SC FEATURE <222> (118)..(123) <223> CDR-H3 <220> <221> DOVAI N
<222> (135)..(242) <223> CH domain <220> <221> DOVAIN <222>

(243)..(357) <223> CH2 domain and hinge <220> <221> DOVAIN <222>
(358) .. (464) WO 2007027714 PCT/US2006/033764

SEQUENCE LISTING
<110> Schering Corporation
«120> ENGINEERED ANTI-~IL-23 ANTIBODIES
«<130> BFP06380

<150 60/713,585
. <151 2005-08-31

<1E60> 83
<170> PatentIn version 3.3

<210> 1

<211> 464

<212» DPRT

«213> Artificiazl

<220>
<223> Human frameworks, rodent CDRs

<220>
<221l> SICGNAL
<222> (1)..(1%)

<220>

«221> DOMAIN

<222> (20} ..(134)

<223> Heavy chain variable domain

<220

<221> MISC_FEATURE
<222> {(45).. (54}
<223> CDR-H1

<220>

<221> MISC_FEATURE
<222> (69)..(85)
<223> CDR-H2

<220

. <221» MISC FEATURE
<222> (118)..{123)
«223> CDR-E3

220>

«221> DOMAIN

«222> {(135)..(242)

<223> Heavy chain constant domain 1

<220>

«<221> DOMAIN

<222> (243)..(357)

223> Heavy chain constant demain 2 and hinge
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Lys Lys 20 25 30 6 WD 2007/027714

Ser Ala Ser Thr

Ser

Ser

Cys Leu Val

170
Adn
Pro
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Pro

Cys

Lys Ser
Lys Asp Tyr
175 Ser Ay Ala Leu Thr Ser dvy Vval

Lys Val Ser Cys Lys Ala Ser

Ser Asn Val Met His Trp Val Arg A n Ala
55 60 Au Trp Met Gy Tyr Ile Asn Pro Tyr Asn
65 70 75 80 du Lys Phe Lys Ay Arg Vval Thr
Thr Ser 85 90 95 Thr Al a Tyr ou Arg
Thr Ala Val 100 105 110 Tyr PF%g’égéﬂgﬂrlﬁa Ar g
Trp Ay Gn Gy Thr 115 120 125 Leu Val Thr
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FF28> Lo Prpisernspatg 152220 Asn Thr Lys Val Asp Lys Lys

Lys. Ser Cys Asp Lys Thr_
Pro Ala Pro Qu Leu Leu Ay Qy

Met Ala Val Leu Gly Leu Leu

i

Val Leu Sexr

Pro Gly Ala
£l

Glu Trp Met
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250 255 Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile
Arg 7 WD 2007/027714 PCT/ US2006/ 033764 260 265 270 Thr Pro Qu
Thr Cys Val Val Val Asp Val Ser Hs Qu Asp Pro 275 280 285 Qdu
Lys Phe Asn Trp Tyr Val Asp Gy Val Qu Val H's Asn Ala 290 295
Lys Thr Lys Pro Arg Gu Gu G n Tyr Asn Ser Thr Tyr Arg Val Val
310 315 320 Ser Val Leu Thr Val Leu Hs Gn Asp Trp Leu Asn Gy
A u Tyr 325 330 335 Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala
Ile Au Lys Thr 340 345 350 Ile Ser Lys Ala Lys Ay Gn Pro Arg
Pro G n VAWM eu 355 360 365 Pro Pro Ser PAIGSHEH3EHY Leu
Lys Asn G n Val Ser Leu Thr Cys 370 375 380 Leu Val Lys Gy Phe
Pro Ser Asp Ile Ala Val Qu Trp Gu Ser 385 390 395 400 Asn Gy
Pro Gu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp 405 410 415
Asp Ay Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser 420
430 Arg Trp G massG n Ay Asn ¥8l Phe Ser Cyg%Ser Val Met Hs Gu
435 440 445 Leu H's Asn H's Tyr Thr G n Lys Ser Leu Ser Leu Ser
Ay Lys 48R0 14551460 c152h0>ryd 152 44>0:2331 252 #2>1:RRE0 5€213>

ficial <226308 215 220

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr
225 230 235 2490

His Thr Cys Pro Prxo Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Sexr
245 250 255

val Phe Leu Phe Proc Pro Lys Pro Lys Asp Thr Leu Met Ile Ser Arg
260 265 270

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
275 280 285

Glu val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
290 295 300

Lys Thr Lys Pro Arg Glu Glu Gla Tyr Asn Ser Thr Tyr Arxg Val Val
305 310 - 315 . 320

Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyx
325 33¢ - 335

Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
340 345 350

Ile Sex Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
355 360 365

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys
370 375 380

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
385 390 395 400

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro val Leu Asp
405 ' 410 415

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys heu Thr Val Asp Lys Ser



WD 2007/ 027714 PCT/ US2006/ 033764 <223> Human framewor ks, mouse CDRs
<220> <221> SIGNAL <222> (1)..(19) <220> <221> DOVAIN <222>
(20)..(129) <223> Light chain variable domain <220> <221> M SC
FEATURE <222> (43)..(53) <223> CDR-L1 <220> <221> M SC FEATURE
<222> (69)..(75) <223> CDR-L2 <220> <221> M SC FEATURE <222>
(108)..(116) <223> CDR-L3 <220> <221> DOVAIN <222> (130)..(233)
<223> Light chain constant domain <400> 4 Met Ala Pro Val @ n Leu

Leu Ay Leu Leu Val Leu Phe Leu Pro Ala 1 5 10 1s l\/%t ézr{)%(]%s Asp
e A n Met Y& HYSer Pro Ser Ser Leu Ser Ala 20 28353k avy

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser A n Ser Ile 35 40 45 Ser Asp
Tyr Leu H's Trp Tyr An G n Lys Pro thy Lys Ala Pro Lys 50 55 60
Leu Leu Ile Tyr Tyr Ala Ser Gn Ser Ile Ser Ay Val Pro Ser Arg

420 425 430

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu ala
435 440 445

Leu His Asn His Tyr Thr Gln Lys Ser Leu Sex Leu Ser Pro Gly Lys
450 455 460

<210> 2

«211> 233
«212> PRT
«213> Artifiicial

<2320>
«223> Human frameworks, rodent CDRs

<220>
<221> SIGNAT
222> (1}..{18)

220>

<221> DOMAIN

<222> {20)..(1l29)

«223> Light chain variable domain

<220>

«<221> MISC FEATURE
<222> (43)..(53)
2223 CDR-L1l

<220

<221> MISC_FEATURE
«222> (69)..(75)
<223> CDR-L2

<220>

<221> MISC_FEATURE
«222> {108)..(116)
<223> CDR-L3

<220>

<221> DOMAIN

<222> (130)..(233)

<223> Light chain constant domain

<400> 2
Met Ala Pro Val Gln Leu Leu Gly Leu Leu Val Leu Phe Leu Pro Ala
1 5 : ip 15

Met Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
20 25 30



65 70 75 sO Phe Ser Ay Ser Ay Ser Ay Thr Asp Phe Thr Lou Thr Ile
Ser Ser 85 90 95 9 WD 2007/027714 PCT/ US2006/ 033764 Leu An Pro Qu
Asp Phe Ala Thr Tyr Tyr Cys G n Asn Ay H's Ser 100 105 110 Phe Pro
Phe Thr Phe Ay Gn Ay Thr Lys Val Qu Ile Lys Arg Thr 115 120 125
Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Au @n Leu 130
135 140 Lys Ser Gy Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr
Pro 145 150 155 160 Arg Gu Ala Lys Val @n Trp Lys Val Asp Asn Ala
Leu @n Ser Ay 165 170 175 Asn Ser An Gu Ser Val Thr AQu G n Asp
Ser Lys Asp BOr2007f§p771Byr 180 185 190 Ser Leu Ser Ser TPRI/UBBISOFHF Less
Ser Lys Ala Asp Tyr GQu Lys H's 195 200 205 Lys Val Tyr Ala Cys Gu
Val Thr Hs Adn Gy Leu Ser Ser Pro Val, 210 215 220 Thr Lys Ser Phe
Asn Arg Ay Qu Cys 225 230 <210> 5 <211> 115 <212> PRT <213> Mus
muscul us <220> <221> DOMAIN <222> (26)..(35) <223> CDRH1L <220>
<221> DOVAI N <222> (50)..(66) <223> CDRH2

Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Tle
35 40 45

Ser Asp Tyx Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys
50 55 B 60

Leuw Leu Ile Tyr Tyr Thr Ser Gln Ser Ile Ser Gly Val Pro Ser Arg
&5 70 75 80

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
' 85 =l 95

Leu Gln Pro Glu Asp Fhe Ala Thr Tyr Tyr Cys Gln Asn Gly His Ser
106 105 110

Phe Pro Phe Thr Phe Gly Glu Gly Thr Lys Val Glu Ile Lys Arg Thr
115 120 125 '

Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu
130 135 i40

Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn The Tyr Pro
145 150 155 160

Arg Glu Ala Lys Val Gln Trp Lys Val Asp 2Asn Ala Leu Gln Sev Gly
165 170 175

Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser Thr Tyr
180 ) 185 190

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys Hisg
195 200 205

Lys Val Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val
210 215 220

Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230

<210> 3
<211l> 464
<212> PRT



<220> <221> DOVAIN <222> (99)..(104) 10 WD 2007/027714

PCT/ US2006/ 033764 <223> CDRH3 <400> 5 GQu Val H's Leu Gn dn Ser
Gy Pro Qu Leu Val Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Met Ser
Cys Lys Ala Ser Ay Tyr Thr Phe Asn Arg Tyr 20 25 30 Leu Ile His
Tarp Val Lys An Lys Pro Gy An Ay Leu Qu Trp Ile 35 40 45 Ay
Tyr Ile Asn Pro Asn Asn Asp Gy Thr Asn Tyr Asn GQu Lys Phe 50 55 60
Lys Ay Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65
70 75 80 Met GQu Leu Ser Ser Leu Thr Ser G u Asp Ser Ala Val Tyr Tyr
Cys 85 90 9X¥OZMAYAI Asn Trp Asp G n Ala Tyr Trp A yCHR'EYThr Leu
Val Thr 100 105 110 Val Ser Ala 115 <210> 6 <211> 115 <212> PRT
<213> Mus nuscul us <220> <221> DOVAI N <222> (26)..(35) <223> CDRH
<220> <221> DOVAIN <222> (50)..(66) <223> CDRH2

<213» Artificial

<2205 .-
<223> Human frameworks, mouse CDRS

<220>
€221l> SIGNAL
<222> (1)..(1%)

<220

<221> DOMAIN

<222> (20)..{(134)

<223»> Heavy chain variable domain

<220>

<221> MISC_FEATURE
<2225  (45)..(54)
<223> CDR-H1l

<220>

<221> MISC_FEATURE
<222> (69)..(85)
<223> CDR-H2

<Z220>

223> MISC_FELTURE
<222» (118} .. (123}
.<223> CDR-H3

<220

<221l» DOMAIN
«222> (135} ..{242)}
<223» CHl domain

<220>

«<221s DOMAIN

<222> (243)..({3587)

<223> CH2 domain and hinge

<220>
<221> DOMAIN

<222> (358)..(464)
<223> CH3 domain

<400> 3

Met Ala Val Leu Gly Leu Leu Phe Cys Leu Val Thr Phe Pro Ser Cys
1 5 10 i5

Val Leu Ser Gln Val Gln Leu ¥zl Gln Ser Gly Ala @lu Val Lys Lys

20 25 30



<220> <221> DOVAIN <222> (99)..(104) <223> CDRH3 11 WD 2007/027714
PCTI US2006/ 033764 <400> 6 Au Val An Leu Gn An Hr Ay Pro Gu
Lou vVal Lys Pro Ay Ala 1 5 10 15 Ser Val Lys Met Ser Cys Lys Ala
Ser Ay Tyr Thr Phe Thr Ser Asn 20 25 30 Val Met His Trp Val Lys Gn
Lys Pro Gy Gdn Ay Leu Qu Trp Ile 35 40 45 Ay Tyr Ile Asn Pro Tyr
Asn Asp Ay Thr Lys Tyr Asn Qu Lys Phe 50 55 60 Lys Ay Lys Ala
Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt du
Leu Ser Her Leu Thr Her Qu Asp Ser Ala Val Tyr Tyr Cys 85 90 95 Ala
Arg Asn Trp BOFNARTTM a Tyr Trp Ay An Ay Thr Leu VACTTRI00/BH 105
110 Val Ser Ala 115 <210> 7 <211> 115 <212> PRT <213> Mus nuscul us
<220> <221> DOVAI N <222> (26)..(35) <223> CDRH1 <220> <221> DOVAI N
<222> (50)..(66) <223> CDRH2

Pro Gly Ala Ser Val Lys Val Ser Cys Liys Ala Ser Gly Tyr Thr Phe
35 40 45

Thr Ser Asn Val Met His Txp Val Arg Gln Ala Pro Gly Gln Gly Leu
50 55 60 ’

Glu Trp Met Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyr Asn
65 70 _ 75 80

Glu Lys Phe Lys Gly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser
85 S0 95

Thr Ala Tyr Met Gluw Leu Axg Ser Leu Arg Ser Asp Asp Thr Ala Vval
100 . 105 110

Tyx Tyr Cys Ala Arg Asn Trp Asp Val Ala Tyr Trp Gly Gin Gly Thr
115 120 125

Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro
130 135 140

Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly
145 150 155 160

Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp Asn
165 170 175

Ser Gly Ala Leu Thr Ser @Gly Val Hig Thr Phe Pro Ala Val Leu Gln
180 igs 130

Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser
i85 200 205

Ser Leu Gly Thr @ln Thr Tyr Ile Cys Asn Val Asn His Lye Pro Ser
210 218 220

Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys Thr .
225 : 230 235 240

His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser
245 ‘250 255

Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met Ile Ser aArg



<220> <221> DOVAIN <222> (99)..(104) <223> CDRH3 <400> 7 12 WO
2007/ 027714 PCT/ US2006/ 033764 Gn Val A n Leu An @n Ser Ay Pro
Gu Leu Val Lys Pro Ay Ala 1 5 10 15 Se= Val Lys Met Ser Cys Lys
Ala Ser Ay H's Thr Leu Thr Arg Tyr 20 25 30 Leu Met His Trp Val dn
GnLys Pro dy An Ay Leu Qu Trp Ile 35 40 45 dy Tyr Ille Asn
Pro Tyr Asn Asp Gy Thr Lys Tyr Asn Gu Lys Phe 50-55 60 Lys Ay Lys
Ala Thr .Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Met
G u Lou Ser Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr s 85 90 95
Ala Arg Asn ¥ 3Y886"™al Ala Tyr Trp Ay dn dy Thr E%/G’U PS/OFIP+ 100
105 110 Val Ser Ala 115 <210> 8 <211> 116 <212> PRT <213> Mis
muscul us <220> <221> DOVAI N <222> (26)..(35) <223> CDRH1L <220>
<221> DOVAI N <222> (50)..(66) <223> CDRH2

260 265 270

Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp Pro
275 280 285

Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Val His Asn Ala
290 285 300

Lys Thr Lys Pro Arg Glu Glu @ln Tyr Asn Ser Thr Tyr Arg Val Val
305 310 315 320

Ser Val Leu Thr Val Leun His Gln Asp Trp Leu Asn €ly Lys Glu Tyr
T 325 330 ' 335

- Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr
340 345 350

Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu
355 360 3685

Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr Cys
370 375 380

Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser
385 390 395 400

Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp
’ 405 410 415

Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Sex
420 425 430

Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala
A35 440 445

Leu KEis Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys
450 455 . 4860

" <210> 4
<211l> 233
<212> PBRT
<213> Artificial

<220>



<220> <221>
Gn Leu An
2007/ 027714
Ala Ser Ay
Adn Lys Pro
Pro Tyr Asn
Lys Ala Thr
Net G u Leu
95 Ala Arg
100 105 110

Mus nuscul us

DOVAI N <222> (99)..(105) <223> CDRH3 <400> 8 du Val
Gn Ser Ay Pro Qu Lou Val Lys Pro Ay Ala 13 WO

PCT/ US20061033764 1 5 10 15 Ser Val Lys Met Ser Cys Lys
Tyr Thr Phe Thr Arg Tyr 20 25 30 Leu Net His Trp Val Lys
Gy An Ay Less Qu Trp Ile 35 40 45 @y Tyr Ile Asn
Asp Ay Thr Asn Tyr Asn Qu Lys Phe 50 55 60 Lys Gy
Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80
Ser Ser Leu Thr Ser G u Asp Ser Ala Val Tyr Tyr Cys 85 90
ROROFONMsp Val Ay Ay Tyr Trp Ay G n GRETPRSHRITEY au
Thr Val Ser Ser 115 <210> 9 <211> 115 <212> PRT <213>

<220> <221> DOVAIN <222> (26) ..(3S) <223> CDRHL-

<220> <221> DOVAI N <222> (50)..(66) <223>. CDRH2

<223> Human frameworks, mouse CDRs

<220>

<2Z21l> SIGNAL
«222> (1} ..(19)
<220>

<221> DOMAIN
«222» (20)..(129)
223> Light chain variable domain

<220

<221> MISC FEATURE
<222» (43} ..({53)
<223> CDR-L1

<220

<221> MISC_FEATURE
<222> {69)..{75}
<223> CDR-L2

<220

<221> MISC FEATURE
222> {(108)..(116)
<223> CDR-L3

<220>

<221> DCOMAIN .

<222> (130)..(233)

<223»> ILight chain constant domain

<400> 4

Met Ala Pro Val Gln Leu Leu Gly Leu Leu Val Leu bhe Leu Pro Ala
1 5 . id 15

Met Arg Cys Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala
20 25 30

Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Ser Ile
35 40 45

Ser Asp Tyr Leu His Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys
50 55 60 :

Leu Leu Ile Tyr Tyr Ala Ser Gln Ser Ile Ser Gly Val Bro Ser Arg

65 70 75 80

Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser
B5 a0 95



<220> <221> DOVAIN <222> (99)..(104)

Pro du Leu Val
14 WO 2007/ 027714 PCTI US2006/ 033764 Ser Val
Ser Tyr
Pro Ay Gn Ay Leu Asp Trp Ile
Asp Ay Thr Asn Tyr Asn du Lys Phe
Ser Asp Lys Ser

Adn

Ser
Lys
. Asn
Thr
Leu
Ser
110

nmuscul us

Leu @n G@n Ser Ay

Gy Tyr Thr Phe Thr

<223> CDRH3
Lys Pro Gy A
20 25 30 Val Met Hi s
35 40 45 Ay Tyr

Lys Met Ser

<400> 9 du Vval

a 1510 15

Cys Lys Ala
Trp Val Lys G@n
Ile Asn Pro Tyr

Leu Thr
Ser Ser Leu Thr Ser d
Asn Tr pw&ﬁ’o

Val Ser Ser 115

Len Gln Pro Glu Asp

100

Phe Phe Thr Phe

115

Pro

Val Ala Ala Pzro Ser

130

Lys Ser

145

Gly Thyr aAla

Glu Ala Lys Val
165

Gln Glu Ser
180

Asn Ser

Ser Ser Thr
i85

Ser Leu

Val Tyr Ala Cys

210

Lys

Thr Lys Ser Phe Asn
225

<210> - 5

<211ls> 115

<212>» PRT

<213> Mus musculus

<220>
221>
<222>
<223

DOMATN
{286)..{(35)
CDRH1 ‘

=220>
221>
<222
<223»

DCMAIN
(50) .. (686)
CDRH2

«220>
221>
222>

DOMAIN
{99)..(104)

Ser Ser Thr Ala Tyr
u Asp Ser Al a Val

<223> CDRH2

Phe Ala Thr Tyr Tyr Cys Gln Asn
105

Ile
125

Gly Gin Gly Thr Lys Val Glu
120

Val Phe Ile Phe Pro Pro Ser
135 140

Asp

Ser vVal Val Cys Leu Leu Asn Asn

150 155

Gln Trp Lye Val 2sp Asn Ala
170

Leu

val Thr Glu Gln Asp Ser Lys
185

Asp

Leu Thr Leu Ser Lys Ala Asp
200

Tyxr
205

Glu Val Thr His @ln Gly Leu Sex

215 220

Arg Gly Giu Cys
230

10

Tyr Tyr
WP‘H”Gy Tyr Trp Ay G@n @y Thr Thr
<210> 10 <211> 115
<220> <221> DOVAI N <222> (26)..(35)
<221> DOVAIN <222> (50)..(66)

50 55 60 Lys Gy Lys Ala

65 70 75 80 Mt du
s 85 90 95 Thr
@éﬁ"‘%’f‘i’?“%“fgb 105.

<212> PRT <213> Mus
<223> CDRH1 <220>

Gly Hig Ser

110

Lys Arg Thr

Glu Gln Leu

Fhe Pro

150

Gln Ser Gly

175

Thr Tyr .

Ser
180

Glu Lys His

Sexr Pro Val-



<220> <221>.

Gn Leu Gn
Ser Val Lys
2007/ 027714
Arg Thr Ay
Arg Ser Ay
Thr Lau Thr
Len Arg Ser
Thr Asn Trp
110 Val
muscul us

<221> DOVAIN <222> (50)..(66)

Ser
<220> <221> DOVAIN <222> (26)..(35)
<223> CDRH2

DOVAI N <222> (99)..(104)

Gn Ser Ay Ala Qu Leu Al a
Leu Ser Cys Lys Ala Ser Ay
PCT/ US2006/ 033764 20 25 30
Gn Ay Leu Au Trp Ile 35
Asn Thr Hi's Tyr Asn G u Lys
Ala Asp Lys Ser Ser Ser Thr

Leu Thr Ser A u Asp Ser- Al a
ROFRY ™y Tyr Trp Ay GAn
Ser 115 <210> 11 <211> 118

<223> CDRH3

<4Q0> 5

Glu Val His Leu Gln

1 ] 10

Ser Val Lys Met
20

Ser Cys Lys

25

Leu Tle His Trp Val

35

Lys
40

Gly Tyr Ile Asn Asn Asn

50

Pro

Thr Leu Thr

70

Lys Gly Lvs Ala
65

Ser Leu Thx

B85

Met Glu Leu Ser
90

Ala Ala Asn Trp Gln Ala

100

Asp
105

Val Ser Ala
1is

<210> 6

<211l> 115

<21Z> PRT

«213> Mus musculus

<220>
<221>
<222>
<223>

DOMAIN
{26) .. (35}
CDRH1

<220>
<221>
<222>
<223>

DCMAIN
(50} ..{66)
CDRH2

<220
<221>
<222>

DOMAIN
{(28)..(104)

<223> CDRH3

11

<223> CDRH3 <400> 10 G n Val
Arg Pro Ay Ala 1 5 10 15
Tyr Thr Phe Thr Ser Tyr 15 WO
Ser Leu Lys Trp Val Lys G@n
40 45 dy du lle Hs Pro :
Phe 50 55 60 Lys Ay Lys Ala
Ala Tyr 65 70 75 80 Met Asp
Val Tyr Phe Cys 85 90 95 Ala
Ay Thr Thr | [PFETAR06I3EE 105
<212> PRT <213> Mus

<223> CDRH1 <220>

Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

15

Ala Ser Gly Tyr Thr Phe Asn Arg Tyr

T30

Gln Lys Pro Gly Gln Cly Leu Glu Trp Ile

45

Asp Gly Thr Asn Tyr Asn Glu Lys Phe

&0

Ser Asp Lys Ser Ser Ser Thr Ala Tyr

75 80

Ser Glu Asp Ser Ala Val Tyr Tyr Cys

55

Tyr Trp Gly Gln Gly Thr Leu Val Thr

110



<220> <221> DOVAI N <222> (99)..(107) <223> CDRH3 <400> ii G n Val

Adn
Ser
30

Arg
Asp
Leu
Ser
Ay
Leu

Lau Gn @n Pro dy Ala Qu Lou Val Arg Pro dy Ala 1 5 10 15

Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr Ser Phe Thr Ser Ser 20 25
16 WO 2007/027714 PCTI US20061033764 Trp Met Asn Trp Val Lys d@n
Pro Gy An Ay Leu Qu Trp Ile 35 40 45 dy Net Ile H's Pro Ser
Ser Qu Thr Arg Thr Asn G n Lys Phe 50 55 60 Lys Asp Lys Ala Thr
Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt G n Leu
Ser Pro_Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys 8% 99 %@I Ala Arg
Mvet 11 e MR Y Pro Thr Val Tyr Trp Ay An Qy THHUSPHPHBE 110
Val Thr Val Ser Ala 115 <210> 12 <211> 118 <212> PRT <213> Muis

musaul us <220> <221> DOVAIN <222> (26)..(35) <223> CDRH] <220>
<221> DOVAI N <222> (50)..(66) <223> CDRH2

«400> 6

Glu Val Gln Leu Gla @ln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 i0 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Asn
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

'Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Lys Tyrx Asn Glu Lys Phe
50 55 &0

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ber Ser Thr Aia Tyx
65 . 70 75 80

Met Glu Leu Ser Ser Leu Thr Sexr Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 . : 95

Ala Arg Asn Trp Asp Val Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 110

Val Ser Ala
115

<210> 7

<211> 115

<212» PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (26} ..(35)
«223> CDRHL

<220

<221> DOMAIN
<222> (50} ..(€8)
«223> CDRHZ -

«220>

221> DOMAIN
<222> (99} ..{(104)
«223> (CDRH3

<400> 7.

12



<220> <221> DOVAIN <222> (99)..(107)
Gn Lou dn Gn Pro Ay Ala Qu Leu
Cys Lys Ala Ser
Llys A n Arg

Ser Val

Thr Leu Thr Val

Leu Asn Ser

Arg Leu Ser
30 Trp Met Asn Trp Val
17 WO 2007/027714 PCT/ US2006/ 033764
Asp Ser Qu Thr Arg Leu Asn A n Asn
Asp Arg Ser
Pro Thr Ser G u Asp Ser

Ser

Arg Ay Mt WOEWTR¥7Al a Pro Ser Val

110 Leu Val
Mus nuscul us

<220> <221> DOVAIN <222> (50). . (66)

Thr Val

Ser Ala 115

Ser

<210> 13 <211> 119
<220> <221> DOVAIN <222> (26). . (35)

<223> CDRH3 <400> 12 G n Val
Met Arg Pro Ay Ala 1 5 10 15

Ay Tyr Ser Phe Thr Thr Ser 20 25
Pro Ay An Ay Leu Qu Trp lle
35 40 45 Gy Met Ile Hs Pro Ser

Phe 50 55 60 Lys Asp Lys Ala
Thr Ala Tyr 65 70 75 80 Mt dn
Ala Val Tyr Tyr Cys 85 90 95 Ala

Tyr Trp Ay Gd n GPETARRNGIOITG 105

<212> PRT <213>
<223> CDRH1L
<223> CDRH2

Glu Val Gln Leur Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

i

Ser Val Lys Met

Leu Met His Txp

5

Ser
20

val
35

Gly Tyr Ile Asn Pro

50

Lys Gly Lys

65

Met Glu Leu Sex

Ala Thr

Ser

Ala Arg Asn Trp Asp

100

Val Ser Ala

<210>
=211>»
<212>
<213>

<2205
<221>
<222>
«<223>

<220>
<221
<222>
<223

<220>
<221>
T x222>
<223>

<400>

115

8

11e

PRT

Mus musculus

DOMAIN
{26) ..(35)
CDRH1

DOMAIN
{50)..(&8)
ChRHZ

DOMAIN
(99) .. (105)
CDRE3

8

Cys Lys Ala

Gln Gln Lys
40

Tyr Asn Asp
E5

Leu Thr Sex
70

Leu Thr Ser

Val Ala Tyxr

10 15

Ser Gly His Thr Leu
25

Thr Arg Tyx
30

Pro Gly Gln Gly Leu Glu Trp Ile

45

Gly Thr Lys Tyr Asn Glu Lys Phe

60

Thr Ala Tyr
80

Agp Lyg Ser Ser Ser
75

@Glu Asp Ser Ala Val

Tyr Tyr Cys
80 95

Trp Gly Gln Gly Thr Leu Val Thr
105 110

Glu Val @ln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala

13



<220> <221> DOVAIN <222> (99)..(108) <223> CDRH3 <400> 13 G u Val
Gn Leu dn dn Ser Gy Pro Qu Leu Val Lys Pro Ay Ala 1 5 10 15
Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Asp Tyr 20 25
30 Tyr Met Asn Trp Val Lys A n Ser Hs Gy Lys Ser Leu Qu Trp Phe
35 40 45 18 WD 2007/027714 PCTI US2006/ 033764 dvy Asp Ile Asn Pro Asn
Asn Ay Asp Thr Ser Tyr Asn @ n Lys Phe 50 55 60 Lys @y Lys Ala Thr
Lou Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt du Lou
Arg Ser Leu Thr Ser Qu Asp Ser Ala Asp Tyr Tyr Cys 85 90 95 Ala Arg
Pro His Tyr WAVQ"W%H‘*rrp Tyr Phe Asp Val Trp Ay Thr &Y/USHHPES 110
Thr Thr Val I1le Val Ser Ser 115 <210> 14 <211> 122 <212> PRT <213>
Mus nmuscul us <220> <221> DOVAI N <222> (26)..(35) <223> CDRHL

<220> <221> DOVAIN <222> (50)..(66) <223> CDRH2

1 5 ‘ 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
20 25 30

_ Leu Met His Trp val Lys Gla Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn DPro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 50 95

Ala Arg Asn Trp Asp Val Gly Gly Tyr Trp Gly Gln Gly Thr Thr Leu
100 105 110

Thr Val Ser Ser
115

<210 9

<21l> 115

<212= PRT

<213> Mus masculus

<220>

<221> DOMATN
«222> (26) ..(35}
<223> CDRH1L

<220>

<221> DOMAIN
«222> (50).. (66}
<223> CDRHZ2

<220>

«221> DOMAIN

<2225 (99} ..(104)
' <223> CDRH3

<400> 9

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

14



<220> <221> DOVAIN <222> (99)..(111) <223> CDRH3 <400> 14 dn Val
Gn Leu dn dn Ser Gy Pro Qu Leu Val Lys Pro Ay Ala 1 5 10 15
Ser Val Lys Ile Ser Cys Lys Ala Ser Ay Tyr Ser Phe Thr Ser Tyr 20 25
30 Tyr Ile Hs Trp Val Lys An Arg Pro Gy Gdn Ay Leu Qu Trp Ile
35 40 45 @Ay Trp Ile Phe Pro Gy Ser Ay Asn Thr Lys Tyr Asn G u Lys
Phe 19 WO 2007/027714 PCT/ US2006/ 033764 50 55 60 Lys Gy Lys Al a
Thr Lou Thr Ala Asp Thr Ser Ser Thr Thr Ala Tyr 65 70 75 80 Mt Gn
Leu Ser Ser Leu Thr Ser Qu Ala Ser Ala Val Tyr Phe Cys 85 90 95 Ala
Arg Gu Ay POy Phe Gy Leu Tyr Ala Met Asp TWETPBRU6OBHO 105
110 Gy Hs Ay Thr Ser Val Thr Val Ser Ser 115 120 <210> 15 <211>
124 <212> PRT <213> Mus nusculus <220> <221> DOVAI N <222>
(26)..(35) <223> CDRH1 <220> <221> DOVAIN <222> (50)..(66) <223>
CDRH2

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyx
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Asp Trp Ile
35 40 ' 45

Gly Tyr Xle Asn Pro Tyr Asn Asp Gly Thr Asa Tyr Asn Glu Lys FPhe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 : 80

Met Glu Lieu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 S0 95

Thr Ser Asn Trp Asp Arg Gly Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 . 110

Val Ser Ser
115

<210> 10

<211~ 115

<212>» PRT

<213> Mus musculus

<220

<221> DOMAIN
<222 (26)..{35)
<223> CDRH1

<220>

<221> DOMAIN
<222> (50)..(686)
<223> CDRH2Z

<220>

<221>. DOMAIN

<222> (99)..(104)

<223> CDRH3

<400> 10

Gln Val Gla Leuw Gln Gln Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala
i B 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr

15



<220> <221> DOVAIN <222> (99)..(113) <223> CDRH3 <400> 15 dn Val
~GnLeu@n d@n Ser Ay Ala Gu Leu Ala Lys Pro Gy Ala 1 5 10 15
Ser Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr Thr Phe Pro Thr Phe 20 25
30 Trp Met His Trp Val Lys An Arg Pro Gy Gdn Ay Leu Qu Trp Ile
35 40 45 @y Tyr Ile Asn Pro Ser Ser Ay Tyr Thr Gu Tyr Asn A n Lys
Phe 50 55 60 20 WD 2007/027714 PCTI US2006/ 033764 Lys Asp Lys Al a
Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Met dn
Leu Ser Ser Leu Thr Tyr A u Asp Ser Ala Val Tyr Tyr %s 85 90 95 Ala
Arg Ser Pro¥H8" T “ryr Tyr Asp Ser Thr Tyr Trp Ser Ph&VEIESYEb 105
110 Val Trp Ay Thr Ay Thr Ala Val Thr Val Set Ser 115 120 <210>
16 <211> 124 <212> PRT <213> Mus nusculus <220> <221> DOVAI N <222>
(26)..(35) <223> CDRH1 <220> <221> DOVAIN <222> (50)..(66) <223>
CDRH2 :

20 25 30

Ser Leu Lys Trp Val Lys Gln Arg Thr @ly Gln Gly Leu Glu Trxp Ile
35 40 45

Gly Glu Tle His Pro Arg Ser Gly Asn Thr His Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Asp Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr FPhe Cys
85 g0 S5

Ala Thr Asn Trp Asp Leu Gly Tyr Trp Gly Gln Gly Thr Thr Ile Thr
1040 1058 110

Val Ser Ser
115

<210> 11
<211» 118
<212> PRT
«213> Mus musculus

<220>

<221> DOMAIN
<222 (26} ..(35)
<223> CDRH1

<220>
<221> DOMAIN
<222> (50)..(66)

223> CDRH2

<220>

<221> DOMAIN

<222> (89} ..{107)

<223 CDRH3

<400> 11

Gln Val Gln Leu @ln Gln Pro Gly Ala Glu Leu Val Arg Pro Gly Ala
1 5 i 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Ser
20 25 30

16



<220> <221> DOVAIN <222> (99)..(113) <223> CDRH3 <400> 16 dn Val
Gn Leu dn dn Ser Gy Ala Qu Leu Ala Lys Pro Ay Ala 1 5 10 15
Ser Val Lys Leu Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr Asn Tyr 20 25
30 Trp Met Asp Trp Val Lys Gn Arg Pro Gy Gdn Ay Leu Qu Trp Ile
35 40 45 @y Tyr Ile Asn Pro Ser Ser Ay Tyr Val Gu Tyr Asn A n Lys
She 50 55 60 21 WD 2007/027714 PCT/ US2006/ 033764 Lys Tyr Lys Al a
Thr Leu Thr Ala Asp Lys Thr Ser Ser Thr Ala Tyr 65 70 75 80 Met dn
Lou Ser S.er Leu Thr Tyr Asp Asp Ser Ala Val Tyr Tyr Cys 85 90 95
Ala Arg Ser BOMPEYRyr Tyr Tyr Ala Asn Thr Tyr Trp SECTRRBMASH 100
105 110 Val Trp Gy Thr dy Thr Thr Val Thr Val Ser Ser 115 - 120
<210> 17 <211> 108 <212> PRT <213> Mus nuscul us <220> <221> DOVAI N
<222> (24)..(34) <223> CDRL1 <220> <221> DOVAIN <222> (50)..(56)
<223> CDRL2

Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly heu Glu Trp Ile
35 40 45

Gly Met Ile His Pro Ser Asp Ser Glu Thr Arg Thr Asn Gla Ivs Phe
50 55 a0

Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser Sexr Pro Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
BE S0 95

Ala Arg Gly Met Ile Thr Ala Pro Thr Val Tyr Trp Gly Gln Gly Thr
i00 105 110

Leu Val Thr Val Ser Ala
1156

<2i0=> 12

<211> 118

<212» PRT

<213> Mus musculus

<220

<221l> DOMAIN
<222 (26)..(35)
<223> CDRHL

<220>

<221> DOMAIN
<222> {50} .. (66)
<223> CDRH2

<220>

<221> DOMAIN

<222> (99)..(107)

<223> CDRH3

<400> 12

Gln Val Gln Leu Gln Gln Pro Gly Ala Glu Leu Met Arg Pro Gly Ala
1 5 ic 15

Ser Val Arg Leu Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Thr Ser
20 25 30

Trp Met Asn Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile

17



<220> <221> DOVAI N <222> (89)..(97) <223> CDRL3 <400> 17 Asp lle
Val Met Thr A n Ser Pro Ala Thr Leu Ser Val Thr Pro Ay 1 5 10 15
Asp Arg Val Ser Leu Ser Cys Arg Ala Ser A n Ser Ile Ser Asp Tyr 20 25
30 Leu His Trp Tyr Gn Gn Lys Ser Hs Gu Ser Pro Arg Leu Leu lle
35 40 45 Lys Tyr Thr Ser Gn Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser
Gy 50 5560 Ser dy Ser Ay Ser Asp Phe Thr Leu Ser Ile Asn Ser
Val Gu Pro 65 70 75 80 22 WO 2007/027714 PCT/ US2006/ 033764 G u Asp
Val Ay Val Tyr Tyr Cys Gn Asn Ay H's Ser Phe Pro Phe 85 90 95 Thr
The Gy Ser“@l R4 ys Lau Gu Ile Lys Arg 100 105 FPEIPEU04R378H1 1>
108 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222>
(24)..(34) <223> CDRL1 <220> <221> DOVAI N <222> (50)..(56) <223>
CDRL2 <220> <221> DOMAI N

35 40 45

Gly Met Ile His Pro Ser Asp Ser Glu Thr Arg Leu Asn Gln Asn Phe
50 55 60

Lys Asp Lys Ala Thr Leu Thr Val Asp Arg Ser Ser Ser Thr Ala Tyr
65 70 75 . 80

Met Gln Leu Asn Ser Pro Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
. BS 20 95

Ala Arg Gly Met Ile Thr Ala Pro Ser Val Tyr Trp Gly Gln Gly Thr
1gc0 105 110

Leu Val Thr val Ser Ala
115

<210> 13

<211> 118

<2i2» PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (286)..(35)
<223> CDRH1

<220>

<221> DOMAIN
<2225 (50)..(66)
<223> CDRH2

<220>

<221> DOMATN

<222> (99)..(108)

«223> CDRH3

<400> 13

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

Ser Val Lys Ile Ser Cys Lys Rla Ser @ly Tyr Thr Phe Thr Asp Tyr
20 25 30

Tyr Met Asn Trp Val Lys Gln Ser His Gly Lys Ser Leu Glu Trp Phe
35 40 45

18



<222> (89)..(97) <223> CDRL3 <400> 18 Asp Ile Val Met Thr G n Ser
Pro Ala Thr Lau Ser Val Thr Pro Gy 1 5 10 15 Asp Arg Val Ser Leu
Ser Cys Arg Ala Ser G n Ser Ile Ser Asp Tyr 20 25 30 Leu His Trp Tyr
Arg Gn Lys Ser Hs Qu Ser Pro Arg Leu Leu Ile 35 40 45 Lys Tyr Al a
Ser Gn Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser Ay 50 55 60 Bar
Gy Ser Ay Ser Asp The Thr Leu Ser Ile Asn Ser Val Qu Pro 65 70 75
80 Gu Asp Val Gy Vval Tyr Tyr Cys G n Asn Ay H's Ser Phe Pro Phe
85 90 95 23 027714 PCT/ U82006/ 033764 Thr

Thr Lys Leu E}/’\g‘ﬁg%{ys Arg 100 105 <210> 19 <211> 1%§9“¥"£&6§'§37ﬁ’m
<213> Mus nuscul us <220> <221> DOVAI N <222> (24)..(34) <223> CDRL1
<220> <221> DOVAI N <222> (50)..(56) <223> CDRL2 <220> <221> DOWAI N
<222> (89)..(97) <223> CDRL3

Gly Asp Tle Asn Dro Asn Asn Gly Asp Thr Ser Tyr Asn Gln Lys Fhe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
&5 70 75 BO

Met &¢lu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Asp Tyr Tyr Cys
85 90 . 95

Ala Arg Pro His Tyr Arg Asn Trp Tyr Phe Asp Val Trp Gly Thr Gly
100 105 110

Thr Thr Val Ile Val Ser Ser
115

«210> 14

<211 122

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (26)..(35)
<223> CDRHL

<220

<221> DOMAIN
<222> (B0}..(6&)
<223> CDRH2

«220>

<221> DOMAIN

<222» (95)..(111)

«223> (CDRH3

<400> 14

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

Ser Val Lys lle Sexr Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ser Tyr
20 25 30

Tyr Ile His Trp Val Lys Gln Arg Pro Gly Gla Gly Leu Glu Trp Ile
35 40 45

Gly Trp ile Phe Pro Gly SBer Gly Asn Thr Lys Tyr Asn Glu Lys Fhe

18



<400> 19 Asp no Val Met Thr G n Ser Pro Ala Thr Leu Ser Val Thr Pro
Gy 1510 15 Asp Arg Val Ser Leu Ser Cys Arg Ala Ser A n Thr Ile
Her Asp Tyr 20 25 30 Leu H's Trp Tyr G n @n Lys Ser Hs Qu Ser Pro
Arg Leu Lou Ile 35 40 45 Lys Tyr Ala Ser A n Ser Ile Ser Ay Ile Pro
Ser Arg Phe Her Ay 50 55.60 Ser Gy Her Ay Ser H's Phe Thr Lou
Her Ile Asn Ser Val GQu Pro 65 70 75 80 du Asp Val @y Val Tyr Tyr
Cys An Asn Gy His Her Phe Pro Phe 85 90 95 Thr Phe Gy Ser Ay Thr
Lys Leu Gu Arg 100 105 <210> 20 <211> 108 027714
BT Uea006! 89 g PR D135 e amseal de  <oo s TUGRERREORTT
<222> (24)..(34) <223> CDRLI <220> <221> DOVAIN <222> (50)..(56)
<223> CDRL2 <220> <221> DOVAIN <222> (89)..(97) <223> CDRL3 <400>
20 Asp Ile Val Met Thr An Ser Pro Ala Thr Leu Ser Val Thr Pro Ay

50 55 &0

Lys Gly Lys Ala Thr Leu Thr Ala Asp Thr Ser Ser Thr Thr Ala Tyr
65 70 75 80

Met Gln Leu Ser Ser Len Thr Ser Glu Ala Ser Ala Val Tyr The Cys
85 90 95

Ala Arg Glu Gly Leu His Tyr Phe Gly Leu Tyr Ala Met Asp Tyr Trp
100 105 ilo

Gly His Gly Thr Ser Val Thr Val Ser Ser
115 120

<210> 15

211> 124

<212> ERT

<213> Mus mugculus

<220>

<221> DOMAIN
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<220>
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<220
<221> DOMAIN
<222> (99)..(113)

<223> CDRH3
<400> 15
Gln Val Gln Leu Gln Gln Ser Gly Ala Glu Leu Ala Lys Pro Gly Ala

1 5 10 15

Ber Val Lys Leu Ser Cys Lys Ala Sex Gly Tyr Thr Phe Pro Thr Phe
20 25 30

Trp Met His Trp Val Lys Gln Arg Pro Gly Gla Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Ser Ser Gly Tyr Thr Glu Tyr Asn Gln Lys Fhe
50 55 &0
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15
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Leu
Ser
Ser

Cys

Arg Phe
Il e Asn
G n Asn
Lys Lau G u
Mis nuseuns
<222> (24).
<223> CDRL2
21 Asp lle
510 15 4
Tyr

10 15 Asp Arg Val
Tyr 20 25 30 Leu His Trp Tyr An G n Lys Ser
lieu lle

Leu Ser Cys Arg Ala Ser G n Ser Ile Ser
Hs GQu Ser Pro Arg
Ay Ille Pro

Ser

35 40 45 Lys Tyr Ala Ser @n Ser Ile Ser
Ser Ay 50 55 60 Ser Ay Ser Ay Ser Asp Phe Thr Lau
Ser Val u Pro 65 70 75 80 du Asp vVal Ay Val Tyr Tyr
Gy H's Ser Phe Pro Phe 85 90 95 Thr Phe Ay Ser @y Thr
Ile Lys Arg 100 105 <210> 21 <211> 108 <212> PRT <213>
wo2ePn277R21> DOVAI N 25 WO 2007/ 027714 PCT/US4006/ 9538, 64
.(34) <223> CDRL1 <220> <221> DOVAIN <222> (50)..(56)

<220> <221> DOVAI N <222> (89).(97) <223> CDRL3 <400>
Gn Mt Thr Gn Ser Pro Ala Ser Lou Ser Ala Ser Val Ay 1
u Thr Val Thr Ile Thr Cys Arg Ala Ser Ay Asn Ile H s Asn

Lys Asp Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met GIn Leu Ser Ser Leu Thr Tyr Glu Asp Ser Ala Val Tyr.Tyr Cys
85 50 95

Ala Arg Ser Proc Pro Tyr Tyr Tyr Asp Ser Thr Tyr Trp Ser Phe Asp
100 : 105 110

Val Trp Gly Thr Gly Thr Ala val Thx Val Ser Ser
115 120

<210>
<211
<212>
<213>

“16
124
PRT
Mus musculus

<220>
<221
<2225
<223
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(26} ..(35)
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<220
<221
<222
<223>
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(50) .. (66}
CDRHZ2

<220>
<221
<222
<223>

DOMAIN
(99)..(113)
CDRH3

<400> 16

Gln Val Gln Leu Gln Gln Ser Gly Ala Glu lLeu Ala Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

Trp Met Asp Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45 .

Gly Tyr Ile Asn Pro Ser Ser Gly Tyx Val Glu Tyr Asn Gln Lys Phe
50 55 &80
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20 25 30 Leu Thr Trp Tyr Gn Gn Lys Gn @y Lys Ser Pro Gn Leu Leu
Val 35 40 45 Tyr Asn Ala Lys Thr Leu Ala Asp Gy Val Pro Ser Arg Phe
Ser Ay 50 55 60 Sex Ay Ser Ay Thr G n Phe Ser Leu Lys Ile Asn
Ser Lou Gn Pro 65 70 75 80 du Asp Phe Gy Ser Tyr Tyr Cys G n H's
Phe Trp Ser Thr Pro Phe 85 90 95 Thr Phe Ay Ser Gy Thr Lys Leu GQu
Ile Lys Arg 100 105 <210> 22 <211> 108 <212> PRT <213> Mus nuscul us
<220> <221> DOVAI N <222> (24)..(34) <223> CDRL1 <220> <221> DOVAI N
<222> (50) . whh)70261M0 2007/ 027714 PCT/ US2006/ 033764 pcrR@desoChRL 2
<220> <221> DOVAIN <222> (89)..(97) <223> CDRL3 <400> 22 Asp Ille
Val Lou Thr Gn Ser Pro Ala Thr Leu Ser Val Thr Pro Ay 1 5 10 15
Asp Arg Val Ser. Leu Ser Cys Arg Ala Ser A n Ser Ile Ser Asp Tyr 20 25
30 Leu His Trp Phe G n Gn Arg Ser HHs Gu Ser Pro Arg Leu Leu lle

Lys Tyr Lys Ala Thr Leu Thr Ala Asp Lys Thr Ser Ser Thr Ala Tyx
65 70 75 8¢

Met Gln Leu Ser Ser Leu Thr Tyr Asp Asp Ser Ala Val Tyr Tyr Cys
85 990 " 95

Ala Arg Ser Pro Pxo Tyr Tyr Tyr Ala Asn Thr Tyr Trp Ser Phe Asp
100 105 1i0

Val Trp Gly Thr Gly Thr Thx Val Thr Vel Ser Sexr
115 - 120

<210> 17

<211> 108

<212= PRT

<213>» Musg musculus

<220>

<221> DOMAIN
<222 (24})..(34)
«223> CDRLL

<220>
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<2225 {50)..{56)
«223>» CDRL2

<220
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<222 (89)..(97)

<223> CDRL3

<400> 17

Asp Ile Val Met Thr Gln Sexr Pro Ala Thr Leu Ser Val Thr Pro Gly
1 ) 10 15

Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Asp Tyr
20 25 30

Leu His Trp Tyr Gln Gln Lys Ser His Glu Ser Pro Arg Leu Leu Ile
3k 40 45

Lys Tyr Thr Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Ser Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Pro
65 70 75 80
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35 40 45 Lys Tyr Ala Ser Gn Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser
Gy 50 5560 Ser dy Ser Ay Ser Asp Phe Thr Lou Ser Ile Asn Ser

Val du Pro
H s Ser Phe
Lys Arg 100
<220> <221>

<222> (54). .

<223> CDRL3
Leu Thr d@n
Arg Ala Thr
Ala Tyr Ser

65 70 75 80 du Asp Val Ay Val Tyr Tyr Cys Gn Asn Ay
Pro Phe 85 90 95 Thr Phe Ay Ser Ay Thr Lys Leu Gu lle
105 <210> 23 <211> 112 <212> PRT <213> Mus nuscul us
DOVAI N <222> (24)..(38) <223> CDRL1 <220> <221> DOVAI N
(60) <223> CDRL2 <220> <221> DOMAIN <222> (93)..(101)
27 WD 2007/ 027714 PCT/ US2006/ 033764 <400> 23 Asp |l e Val
BO2OPPH 7™ a Ser Leu Ala Val Ser Leu Ay PCHU§06483764F n
Ile Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Ser 20 25 30
Tyr The H's Trp Tyr An An Lys Pro Ay @n Pro Pro 35

40 45 Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu u Ser Ay Val Pro Al a

Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Phe
85 90 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 " 105

<210> 18

<211> 108

<212> PRT

<213> Mus musculus

<220

«221> DOMAIN
<222> (24)..(34)
<223> CDRL1

<220>
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<222> {50)..(58)

<223> CDRL2

<220>

<221> DCOMAIN

<222» (89)..({57)

<223> CDRL3

<400> 18

Asp Ile Val Met Thr Gin Ser Pro Ala Thr Leu Ser Val Thr Pro Gly
L 5 ' 10 15

Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Asp Tyr
20 25 30

Leu His Trp Tyr Arg Gln Lys Ser His Glu Ser Pro Arg Leu Leu Yle
35 40 45 :

Lys Tyr Ala Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg Pke Sex Gly
50 55 60

Ser Gly Ser Gly Ser Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Pro
65 70 75 ' 80

Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Dhe
85 : 90 95
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50 55 60 Arg The Ser Gy Ser Ay Ser Ay Thr Asp Phe Thr Leu Asn Ile
Hs 65 70 75 80 Pro Val Gu Gu GQu Asp Ala Ala Thr Tyr Tyr Cys A n
Hs Her Arg 85 90 95 du Leu Pro Trp Thr Phe Ay Gy Ay Thr Lys Leu
AQu lle Thr Pro 100 105 110 <210> 24 <211> 112 <212> PRT <213> Mus
muscul us <220> <221> DOMAIN <222> (24)..(38) <223> CDRL1 <220>
<221> DOVAI N <222> (54)..(60) '<223> CDRL2 <220> <221> DOVAI N
<222> (93)..(101) <223> CDRL3 <400> 24 Asp Ile Vval Leu Thr A n Ser
Pro Ala Ser Leu Ala Val Ser Leu Ay 1 5 10 15 28 WD 2007/027714
PCTI US2006/ 0384278 n Arg Ala Thr Ile Ser Cys Arg AF§TEE00IGESSe,
Val Ser Thr Ser 20 25 30 Ala Tyr Ser Tyr Phe H's Trp Tyr A n G n Lys
Pro Ay Gdn Pro Pro 35 40 45 Lys Leu Leu Ile Tyr Leu Ala Ser Asn Lou-
GQu Ser Ay VvVal Pro Ala 50 55 60 Arg Phe Ser Ay Ser Gy Ser Ay

Thr Phe Thr L nlle H
/¥SF) e TﬁL Pheeé{ylggr Gly %hr Lé% Leu @lu Ile Lys Arg

100 108

<210> 19

<21l> 108

<212>» PRT
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<220
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<222> (24)..(34)
<223> CDRL1

<220=
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<222» (50)..(56)
<223> CDRL2Z

<220>

<221> DOMATN

<222> {83)..{97)

<223> CDRL3

<400> 19

Agp Ile Val Met Thr Gln Ser Pxo Ala Thr Leu Ser Val Thr Pro Gly
1 5 10 15

Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Glun Thr Ile Sex Asp Tyr
20 25 30

Leu His Trp Tyx Gln Gln Liys Ser His Glu Ser Pro Arg Leu Leu Ile
35 40 45

Lys Tyr Ala Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Ser His Phe Thr Leu Ser Ile Asn Ser Val Glu Pro
65 . 70 75 80

Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Fhe
85 20 95

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 105 :

<210> 20
<211> 108
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65 70 75 80 Pro Val Qu Qu Gy Asp Ala Ala Thr Tyr Tyr Cys G n Hs
Ser Arg 85 90 95 Qdu Leu Pro Trp Thr Phe Gy Gy Gy Thr Lys Leu Gu
Ile Thr Arg 100 105 110 <210> 25 <211> 112 - <212> PRT <213> Mis
muscul us <220> <221> DOVAIN <222> (24)..(38) <223> CDRL1 <220>
<221> DOVAI N <222> (54)..(60) <223> CDRL2 <220> <221> DOWAI N
<222> (93)..(101) <223> CDRL3 <400> 25 Asp Ile Val Leu Thr @ n Ser
Pro Ala Ser Leu Vval Val Ser Leu dy 15 10 15 dn Arg Ala Thr Ile
Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Bar 20 25 30 dvy Tyr Ser Phe
Leu Asn Trp VW% n Lys Pro Ay @n Pro Pro 29 WSCHYBRPII7T 4
PCT/ US2006/ 033764 35 40 45 Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu
Au Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser Ay Ser Ay Ser Ay
Thr Asp The Thr Leu Asn Ile Hs 65 70 75 80 Pro Val GQu Ala Qu Asp
Ala Thr Thr Tyr Tyr Cys Gn H's Ser Arg

<212> PRT
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<220
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<222 {24)..(34)
<2235 CDRL1

220>
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<222> (50})..(56)
<223> CDRL2

<220
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<222> (89)..({97)
223> (CDRL3

<400> 20
Asp Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly
1 5 10 15

Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Asp Tyr
20 25 30

Leu His Trp Tyr Gln Gln Lys Ser His Glu Ser Pro Arg Leu Leu Ile
35 40 ' 45

Lys Tyr Ala Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 6D

Ser Gly Ser Gly Ser Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Pro
65 70 75 80

‘Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Phe
85 90 85

Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 21

<211> 108

<212» PRT

<213> Mus musculus

<220>
<221> DOMAIN
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85 90 95 du Leu Pro Leu Thr Phe Ay Ser Gy Thr Lys Leu G n Met Lys
Arg 100 105 110 <210> 26 <211> 112 <212> PRT <213> Mus nuscul us
<220> <221> DOVAI N <222> (24)..(38) <223> CDRL1 <220> <221> DOWAI N
<222> (54)..(60) <223> CDRL2 <220> <221> DOVAIN <222> (93)..(101)
<223> CDRL3 <400> 26 Asp Ile Ay Leu Thr Gn Ser Pro Ala Ser Leu Al a
Val Ser Leu dy 151015 Gn Arg Ala Thr Ile Ser Cys Arg Al a Ser
Lys Ser Val Ser Ala Phe 20 25 30 dy Tyr Asn Tyr Net His Trp Tyr Gn
GnLys Pro dy Gn Pro Pro 35 40 45 Lys Leu Leu I \ a Ser
Asn Leu A uV8F"&Y"™al Pro Ala 50 55 60 30 WD 200%@%")@%7@

PCT/ US2006/ 033764 Arg Phe Ser Ay Ser Gy Ser Ay Thr Asp Phe Thr
Leu Asn Ile Hs 65 70 75 80 Ala Val AQu Gu Qu Asp Ala Ala Thr Tyr
Tyr Cys An Hs Ser Arg 85 90 95 GQu Leu Pro Leu Thr Phe Gy Ala Ay

Thr Lys Leu GQu Leu Lys Arg
«222> (24)..(34)
<223> CDRL1

«220>

<221> DOMATN
=222> {50).. (56}
<223> CDRL2

220>
<221> DOMAIN
<222= (89)..(97)

<223> CDRL3
<400> 21

Asp Ile Gln Met Thr Glan Ser Pro Rla Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Glu Thr Val Thr Ile Thr Cys Arg Ala Sex Gly Asn Ile His Asn Tyr
20 25 30

Leu Thr Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro Gln Leun Leu Val
35 40 45

Tyr Asn Ala Lys Thr Leu Ala Asp Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Gln Fhe Ser Leu Lys Ile Asn Ser Leu Gln Fro
65 70 75 80

Glu Asp Phe Gly Ser Tyr Tyr Cys Gln His Phe Trp Ser Thr Pro Phe
85 20 85

Thr Phe Gly Ser Gly Thy Lys Leu Glu Ile Lys Arg
- 100 105

«<210> 22

<211l> 108

<212 PRT

<213> Mus musculus

<220>
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<222> {24)..(34)
«223» CDRLLl

<220>

221> DOMAIN
<222> (50)..(56)
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100 105 110 <210> 27 <211> 112 <212> PRT <213> Mus nuscul us <220>
<221> DOVAI N <222> (24)..(38) <223> CDRL1 <220> <221> DOWAI N
<222> (54)..(60) <223> CDRL2 <220> <221> DOVAIN <222> (93)..(101)
<223> CDRL3 <400> 27 Asp Ile Ay .Leu Thr GAn Ser Pro Ala Ser Leu Al a
Val Ser Leu Gy 15 1015 dn Arg Ala Thr Ile Ser Cys Arg Ala Ser
Lys Ser Val Ser Thr Ser 20 25 30 Ay Tyr Ser Phe Met His Trp Tyr G n
G@nLys Pro @y An Pro Pro 35 40 45 Lys Leu Leu Ile Tyr Leu Ala Ser
Asn Leu Qu Ser Ay Val Pro Ala 50 55 60 Arg Phe Ser GgSM Ay
Ser Ay Thr A9F"BA& e Leu Asn Ile His 65 70 75 80 PEIESUSEHYU G u
Gu Asp Ala Ala Thr Tyr Tyr Cys G n H's Ser Arg 31 WD 2007/ 027714

" PCT/ US2006/ 033764 85 90 95 G u Leu Pro Lau Ala Phe Ay Ala Ay Thr

Lys Leu Gu Leu Thr Pro 100 105 110 <210> 28
<223> CDRL2
<220>
<221 DOMAIN
<222> (89} ..(97)
<223> CDRIL3
«400> 22
Asp Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly
1 5 10 15
Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gln Sexr Ile Ser Asp Tyr
20 25 30
Leu His Trp Phe Gln Gln Arg Ser His Glu Ser Pro Arg Leu Leu Ile
35 40 45
Lys Tyr Ala Ser GIln Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 58 60
Ser Gly Ser Gly Ser Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Pro
65 70 75 80
Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Phe
85 90 85
Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile Lys Arg
100 105
<210> 23
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<211> 108 <212> PRT <213> Mus nusculus <220> <221> DOVAIN <222>
(24)..(34) <223> CDRL1 <220> <221> DOVAIN <222> (50)..(56) <223>
CDRL2 <220> <221> DOMAIN <222> (89)..(97) <223> CDRL3 <400> 28
Asp Ile An Met Thr A n Thr Thr Ser Ser Leu Ser Ala Ser Leu Gy 15
10 15 Asp Arg Val Thr Ile Ser Cys Ser Ala Ser Gn Ay Ile Ser Asn
Tyr 20 25 30 Leu Asn Trp Phe An G n Lys Pro Asp Ay Thr Val Lys Leu
Leu Ile 35 40 45 Tyr Tyr Thr Ser Ser Leu His Ser Ay Val Pro Ser Arg
Phe Ser Ay _ 50 60 Ser Ay Ser Ay Thr AspTyrSr Ile
Ser Asn Leu“’@’ﬁ"”fﬂ%“ 65 70 75 80 Gu Asp Ile Al a Th?’ ?49&2“@%& an
G@n Tyr Ser Lys Lau Pro Tyr 85 90 95 Thr Phe Gy Gy Ay Thr Lys Leu
AQu lle Lys Arg 100 105 32 WO 2007/ 027714 PCTI U82006/ 033764 <210> 29
<211> 170 <212> PRT '

<400> 23

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly
i 5 . 10 i5

Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Sexr
20 25 - 30

Ala Tyr Ser Tyxr Phe His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Iys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly Val Pro Ala
50 - 55 - 60

Arg Phe Ser Gly Ser @ly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyrx Cys Gln His Ser Arg
85 ’ 20 55

¢lu Lew Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Pro
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1 5 10 15
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<213> Hono sapi ens

Thr dn
Ser
Asp
Ay
Leu

Trp
Al a
Gn
Ay
Phe

Gn
Pro
Thr
Pro
Ile

1510
Leu Val
Thr Asn
Gn @y
Hs Gn

Cys Gn
Ala H s
Au Qu

Cys Asp

<400> 29 Arg Al a Val

Pro Ay Gy Ser Ser Pro. Ala
15 Leu Ser G n Lys Leu Cys Thr Len

20 25 30 dy H's Met Asp Leu Arg Qu
Asp 35 40 45 Val Pro His Ile dn Cys
Leu Arg 50 55 60 Asp Asn Ser An :
AQu

Gn Arg
Ay Ser Asp

Gy Len Ile Phe 65 70 75 80 Tyr
Thr Ay Qu Pro Ser Leu 85 90 95 Leu
Pro Val Gy Gn Leu Hs Ala Ser Leu Lou Ay Leu 100 105
PORUEY ™ n Pro Qu Ay His Hs Trp Au TRETEREH6 | e
Pro Ser Len Ser Pro Ser Gn Pro Trp G n Arg Leu Leu Lau
135 140 Lys Ile Leu Arg Ser Lau G n Ala Phe Val Al a Val
Val 145 150 155 160 Phe Ala Hs Gy Ala Ala Thr Lou Ser
<210> 30 <211> 175 <212> PRT <213> Mus nuseui us 33 WO
PCTILUS2008/ 033764 . <400> 30 Val Pro Ar er_Ser Ser Pro
@ggﬂéad%’rl %eﬁ; RS S i T KO R SRV or s o Esn *Teu Oys Met
Asn Ala H s Ala Pro Ala Ay H's 20 25 30

Ala Tyr Ser Tyr Phe His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Leu Il e Phe
Ser
Adn
125

130

Lys
Pro
110
115
Arg
Ala Ala Arg
Pro 165 170
2007/ 027714
Asp Trp Ala
Leu Ala Trp

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly Vel Pro ala

50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65" 70 75 80

Pro Val Glu Glu Gly Asp Ala Ala Thr Tyr Tyr Cys Gln His
50

Ser Arg
85

Glu Leu Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile
100 105 110

Thr Arg

25
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Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Val Val Ser Leu Gly
1 5 1c is

Gln Arg Ala Thr Ile Ser Cys Arg ala Ser Lys Ser Val Ser Thr Ser
29 25 30

Gly Tyr Ser Phe Leu Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
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Met Asn Leu Leu Arg Au GQu Gu Asp Au GQu Thr Lys Asn Asn Val 35
40 45 Pro Arg Ile Gn Cys Qu Asp Ay Cys Asp Pro @n Ay Leu Lys Asp
50 55 60 Asn Ser A n Phe Cys Lau Gn Arg Ile Arg G n Gy Leu Ala Phe
Tyr 65 70 75 80 Lys His Leu Leu Asp Ser Asp Ile Phe Lys Ay Gu Pro
Ala Leu Leu 85 90 95 Pro Asp Ser Pro Met Qu G n Leu H's Thr Ser Leu
Lau Ay Leo Ser 100 105 110 G n Leu Lou Gn Pro Qu Asp Hs Pro Arg
GQu Thr An Gn Mt Pro 115 120 125 Ser Leu Ser Ser Ser dn Gln Trp
Gn Arg Pro Leu Leu Arg Ser Lys 130 135 140 1Ile Leu_Arg Ser @n
Al a Phe LeuW&%m{”FB”AI a Ala Arg Val Phe 145 |SO 155%%6 520%/033% s Ay
Ala Ala Thr Leu Thr Gu Pro Leu Val Pro Thr Ala 165 170 175 <210> 31
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1 5 10 15
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20 25 30

Gly Tyr Asn Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly val Pro Ala
50 55 60
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<223> CDRH3 <400> 31 Gu Val dn Leu dn @n Ser Ay Pro Qu Leu Val
Lys Pro Gy Ala 1 5 10 15 Ser Val Lys Met Ser Cys Lys Ala Ser Ay
Tyr Thr Phe Thr Ser Tyr 20 25 30 Leu Met His Trp Val Lys G n Lys Pro
Gy An dy Leu Qu Trp Ile 35 40 45 Ay Tyr Ile Asn Pro Tyr Asn Asp
Gy Thr Asn Tyr Asn Qu Lys Phe 50 55 60 Lys Ay Lys Ala Thr Leu
Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt Asp Leu Ser
Ser. Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys 85 90 95 Ala Ile Asa
Trp Asp Lea.. Ala Tyr Trp Gy @ n @y Thr Leu Val Thr 100 105 110

Val Ser Al a WP3007@537@> 32 <211> 114 <212> PRT <213> ROEEUPYOH ¢S
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«211l> 112

«212>» PRT

«213> Mus musculus

<220>

<221> DOMAIN
<222> (24)..(38)
<223> CDRIL

<220>

«221> DOMAIN
«222> (54)..(60)
«223> CDRL2

«220>

<221> DOMAIN

<222> {93}..(101)

<223> CDRL3

<400> 27

Asp Ile Gly Leu Thr Gln Ser Fro Ala Ser Leu Ala Val Ser Leu Gly
1 5 10 15

@ln Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Sexr Val ZJer Thr Ser
20 25 30

Gly Tyr Ser Phe Met His Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly Val Pro Ala
50 55 60

arg Phe Ser Gly Sexr Gly Ser Gly Thr Asp Phe Ile Leu Asn Ile His
65 T0 75 80

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser Arg

31



<223> CDRH3 <400> 32 Gu Val dn Leu Gn @n Ser Ay Pro Qu Leu Val
Lys Pro Gy Ala 1 5 10 15 Ser Val Lys Met Ser Cys Lys Ala Ser Ay
Tyr Thr Phe Thr Arg Tyr 20 25 30 Val Met His Trp Val Lys G n Lys Pro
Ay Gn Ay Lau Gu Trp Ile 35 40 45 @y Tyr Ile Asn Pro Tyr Asn Asp
Val Pro Asn Tyr Asn G u Asn Phe 50 55 60 Lys Ay Lys Ala Thr Leu
Thr Ser Asp Lys Ser Ser Ser Thr Ala Ser 65 70 75 80 Mt Gu Leu Ser
Ser Leu Thr Ser Qu Asp SerAla Val Tyr Tyr Cys 85 90 95 Ala Vval Trp
Asp Phe Thr 'I;}/r Tr_g Gy @d@n dy Thr Leu Val Thr Val 100 105 110 Ser
Al a <210> 3FOLFMIY 15 <212> PRT - <213> Mus nuscul G5TEERHLHEHo 1>
DOMAI N <222> (26)..(35) <223> CDRHL <220> 36 WD 2007/027714

PCT/ US2006/ 033764 <221> DOVAI N <222> (50)..(66) <223> CDRH2 <220>
<221> DOVAI N <222> (99)..(104) <223> CDRH3

85 o¢ 85

Glu Leu Pro Leu Ala Phe Gly Ala Gly Thr Lys Leu Glu Leu Thr Pro
140 igs 110

<210> 28
<21)> 108
«212> PRT
<213> Mus musculus

220>

«221> DOMAIN
«222> {24)..(34)
«223> CDRLL

<220>

«221> DOMAIN
<222» (50} .. (56}
<223> CDRL2

<220

<221> DOMAIN

<222> (89)..(97)

<223> CDRL3

<400> 28

Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 i5

Asp Arg Val Thr Ile Ser Cys Ser Ala Ser Gln Gly Ile Ser Asn Tyx
20 25 30

L.eu Asn Trp Phe Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile
35 40 45

Tyr Tyr Thr Ser Ser Leu His Ser Gly Val Pro Ser aArg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asm Leu Glu Pro
65 70 75 80

Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Gln Tjr Ser Lys Leu Pro Tyxw
85 20 95

Thr Phe Gly Gly ¢ly Thr Lys Leu Glu Ile Lys Axrg
100 105

32



<400> 33 du Vval
15 Ser Val
20 25 30 Leu Met H's Trp Val
35 40 45 Ay Tyr
50 55 60 Lys Ay Lys Ala Thr
65 70 75 80 Met G u Leu Her
Cys 85 90 95 Thr
Leu Thr

Ala 15 10
Thr Thr Tyr
Leu Gu Trp
Tyr Asn GQu
Lys Ser Her
Her G n Asp
dy Tyr

Ile

Gn Lou dn dn Hr Gy Pro Qu Leu Val
Lys Met Her Cys Lys Ala Her Gy Tyr Thr
Lys An Lys Pro dy @n Qy
Ile Asn Pro Tyr Asn Asp Ay Thr Asn
Her Asp

Lys Phe
Ser Thr Ala Tyr
Her AI a VaI
Gy Thr Thr

Tyr Tyr

Leu Thr

Lys Asn Trp Asp Lys

100 105 110 Val

Trp 4
<210> 34 <21Y92TY§”1¥212> PRT <213> Mus nuscul us
<223> CDRH1

<222> (26). .

(35)

PCT/ US2006/ 033764

<222> (99). .

(104)

<210>
<211
<212>
<213>

<400>

<222> (50). .

<223> CDRH3

29
170
FRT

Homo

29

Arg Ala val

1

Leu

Gly

val

Asp

65

Leu

Ser

Pro

Lys
145

Ber

His

Pro

50

Asn

Glu

Pro

Gla

Ser

Gln
Met
35

His
Ser
Liys
Asp
Leu

115

Leu

130

Ile

FPhe Ala

<210>

<211>
<212

<213

Leu

His

30

175

PRT
Mus musculus

sapiens

Pro Gly Gly Ser Ser Pro Ala

5

Lys Leu Cys
20

Asp Lieu Arg

Ile Gln Cys

Gln Phe Cys

70

Leu Len
85

Gly

Ser Pro Val

100

Leu Gln Pxo

Ser

Ser Pro

Leu
150

Arg Ser

Gly Ala Ala
165

Thr Leu Ala
25

Glu Glu Gly
40

Gly Asp Gly
55

Leu Gin Arg

Ser Asp Ile

Gly Gln Leu
1905

Glu Gly His
120

Gln Pro Trp
i35

Gln Ala Phe

Thr Leu Ser

i0

Trp

Asp

Cys

Ile

Phe

o0

His

His

Gln

Val

Pro
170

33

Ser

Glu

Bsp

His

Thr

Ala

Arg

(66) <223> CDRH2

Thr Gln

Ala His

Glu Thr
45

Pro Gin
60

Gln Gly

Gly Glu

Ser Leu

Glu Thr

125

Leu Leu
140

<22 FSTESBPLD3 T N N
<220> <221> DOVAI N 37 WD 2007/ 027714
<220> <221> DOVAI N

Cys Gin Gln
15

Pro Leu Val
30

Thr Asn Asp

Gly Leu Arg

Leu Ile Phe
80

Pro Ser Leu
95

Leu Gly Len
110

Gln Glm Ile

Leu Arg Phe

Ala Vel Ala 2&la Arg Val

155

160

Lys Pro Gy



<400> 34 du Val

Ala 15 10 15 Ser Val

Thr Arg Tyr
Leu Gu Trp

Tyr Asn Ju Lys Phe
Lys Ser Ser Ser Thr Ala Tyr
G u Asp Ser Al a Val
Ala Tyr Trp gy Thr

Y%%T ﬂ“<212> PRT <213> Mus nuscul us
<223> CDRH1
38 WD 2007/ 027714 PCT/ US2006/ 033764

Ser

<210> 35 <2
<222> (26). .
<223> CDRH2
<222> (99). .

Gn Leu dn dn Ser Ay Pro Qu Leu Leu Lys Pro Gy

20 25 30 Leu lle H's Trp Val

Ile

(35)
(104)

<400>

35 40 45

Tyr Tyr

Gy Tyr

Leu Val

<223> CDR3

30

Val Pro Arg Ser Ser Ser Pro Asp

1

Arg Asn

Met Asn

bro Arg
50

Asn
65

Ser

Lys His

Pro Asp

Gln Leu

Ser Leu

130

Ile
145

Leu

Ala

His

«210>
<21ix

- <212>

<213 =

<220>
<221>
<222>
<223>

5

Leu Cys Met
20

Leu Leu Arg
35

Tle Gln Cys

Gln Fhe Cys

Leu Leu Asp
85

Ser Pro Met
100

Leu Gln Pro
115

Ser Ser Ser

Arg Ser Leu

Gly Ala Ala
165

31
115
BPRT
Mus musculus

DOMATN
(26)..{35)
CDRHL

Leu Ala

Glu Glu Glu

40

Glu Asp
55

Gly

Leu Gla Arg
70

Ser Agp Ile

Glu Gln

Leu

His
120

Glu Asp

Gln Gln
135

Gln Ala Phe

159

Thr Leu Thr

Thr

Trp

Trp Asn

25

Asp

Cys

Ile

Phe

His

105

Pro

Gln

Leu

Glu

Ala
10

Gln

Ala His

Glu Glu

Asp Pro

Arg Gln
75

Lys Gly
990

Thr Ser

Arg Glu

Pro

Ala Ile

155

Pro
170

34

Lys Met Ser Cys Lys Ala Ser Ala Tyr Thr

Phe

Lys An Lys Pro Arg Gn Ay

Cys Gln Gln

Ala Pro Ala
30

Thxr Lys Asn
45

Gln Gly Leu
60

Gly Leu Ala

Glu Pro Ala

Leu Leu Gly
110

Thr Gin Gln
125

Leu Leu Arg
140

Ala Ala Arg

Leu Thr
65 70 75 80 Met G u Leu Ser
Cys 85 90 95 Ala Arg Asn Trp Asp Val
100 105 110

<236

Leu

15

Gly

Agn

Lys

Fhe

Leu

85

Leuy

Met

Sexr

val

Leu Val Pro Thr Ala

175

Yoyl

<220> <221> DOVAIN <222> (50)..(66)
<220> <221> DOVAI N

>

Ser

His

Val

Asp

80

Leu

Sexr

Pxo .

Lys

FPhe
150

Ile Asn Pro Tyr Asn Asp Ay Thr
50 55 60 Lys Ay Lys Ala Thr

Ser Asp
Ser

Lys .

Leu Thr

| a 115

I N



<400> 35 u Val @dn Leu dn dAn Ser Gy Pro Qu Leu Val Lys Pro Ay
Ala 15 10 15 Ser Val Lys Met Ser Cys Lys. Ala Ser Gy Tyr Thr Phe
Thr Ala Tyr 20 25 30 Asn Met His Trp Val Lys G n Ser Hs @y Lys Ser
Leu Qu Trp Ile 35 40 45 Ay Tyr Ile Asn Pro Asn Asn Gy Ile Pro Asn
Tyr Asn A n Lys Phe 50 55 60 Lys Ay Lys Ala Thr Leu Thr Val Asn
Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt Gu Leu Arg Ser Leu
ThrSer G u Asp Ser Ala Val Phe Tyr Cys 85 90 95 Ala Leu Asn Trp Asp
Leu Asp Tyr Trp Gé Gn @y Thr Thr Leu Ser 100 105 110 Val Ser Ser
115 <210> 3WOIPATH15 <212> PRT <213> Mus nuscul us PCEYRE0IH0h >
DOVAI N <222> (26)..(35) <223> CDRH1 <220> <221> DOVAIN <222>
(50)..(66) <223> CDRH2 <220> 39 WD 2007/027714 PCTI US2006/ 033764
<221> DOVAI N <222> (99)..(104) <223> CDRH3

<220>

<221l> TNOMAIN
<222 (50)..(68)
<223> CDRHZ

«<220»

<221> DOMAIN
<2225 (99).. (104}
<223> CDRH3

<400> 31

Glu val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 1c 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyx Thr Phe Thr Ser Tyr
20 25 30

Leu Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 7 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 &0

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ber Thr Ala Tyr
&5 70 75 a0

Met Asp Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 85

Ala ile Asn Trp Asp Leu Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
160 105 . 110

Val Ser Ala
115

<210> 32

«<21i> 114

<212> PRT

<213> Mus musculus

<220>

<221>» DOMAIN
<222> (26)..(35)
<223> CDREL

<220>

35



<400> 36 Uu Val Gdn Leu Adn An Ser Gy Pro Qu Leu Val Lys Pro Ay
Ala 15 10is Ser Val Lys Met Sex Cys Lys Ala Ser Ay Tyr Thr Phe
Thr Arg Tyr 20 25 30 Less Met His Trp Val Lys An Lys Pro Ay G n
Gy Leu u TrpIle 35 40 45 Ay Tyr Ile Asn Pro Tyr Aso Asp Ay Thr
Asn Tyr Asn Gu Lys Phe 50 55 60 Lye Ay Lys Ala Thr Leu Thr Ser
Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Mt du Leu Ser Ser
Less Thr Ser A u Asp Ser Ala Val Tyr Tyr Cys B5 90 95 Ala Arg Asn
Trp Asp Val _Thr s Trp Ay An @y Thr Leu Val Thr 0 Val
Ser Ala 115“’025[17%77%'7 <211> 115 <212> PRT <213> Mis "#%%%%ﬁ’%%izzw
<221> DOVAI N <222> (26)..(35) <223> CDRH1 <220> <221> DOVAIN .
<222> (50)..(66) <223> CDRH2 <220> <221> DOVAIN <222> (99)..(104)
40 WD 2007/ 027714 PCT/ US2006/ 033764 <223> CDRH3

<221l> DOMAIN
«222> (50)..(88)
<223> CDRH2

<220>

<221> DOMAIN

«222> (99).. (104}

<223> CDRH3

«<400> 32

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

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr
T 20 25 20

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Val Pro Asn Tyr Asn Glu Asn Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser aAsp Lys Sexr Ser Sex Thx Ala Ser
65 . 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser.Ala Val Tyr Tyxr Cys
85 90 =1}

Ala Val Trp Asp Phe Thr Tyr Trp Gly Gln Gly Thr Leu Val Thr Val
i00 105 110

Ser Ala

<210> 33
<21i» 115
<212> PRT

<213> Mus muscqlus

<220>
<221> DOMAIN
<222> (26)..(35)

«223> CDRHL

<220>

36



<400> 37 Au Val Gn Lau Gn Gn Ser Gy Pro Qu Lou Val Lys Pro Ay
Ala 15 10 15 Ser Val Lys Met Ser Cys Lys Ala Ser Gy Tyr Thr The
Thr Ser Tyr 20 25 30 Lau Met His Trp Val Lys Gn Lye Pro Ay Gn Ay
Lou Gu Trp Ile 35 40 45 @y Tyr Ile Asn Pro Tyr Asn Asp Ay Pro Lys
Tyr Asn Qu Gn Phe 50 55 60 Lys Ay Lys Ala Thr Lau Thr Ser Asp
Lys Ser Ser Aso Thr Ala Tyr 65 70 75 80 Mt Qu Leu Ser Ser Lou Thr
Ser Qu Asp Ser Ala Val Tyr Tyr Cys 85 90 95 Ala Arg Asn Trp Asp Val
Thr Cys Trp Gy Gn Ay Thr Lau Val Thr 100 105 110 Val Ser Ala 115
<210> 38 <21‘f92&f17£§277‘<‘212> PRT <213> Mus nuscul us <22@STESHEOIFHAMN N
<222> (26)..(35) <223> CDRH <220> <221> DOVAIN <222> (50) .. (66)
<223> CDRH2 <220> <221> DOVAIN <222> (99)..(104) <223> CDRH3 41 WD
2007/ 027714 PCT/ US20061033764

<221> DOMAIN
«222> (50)..(66)
<223> CDRE2

<220>

«221> DOMAIN
«222» {99)..(104)
<223> CDRH3

<400> 33

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 140 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Thr Tyr
20 25 30

Leu Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leun Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 ; 70 75 80

Met Glu Leu Sex Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
a5 o0 o5

Thr Liyg Asn Trp Asp Lys Gly Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110

Val Ser Ser
1185

<210> 34

«211> 115

<21l2>» PFRT

«213> Mus musculus

<220>

<221> DOMAIN
<222> (26)..(35}
«223> CDRH1

<220>
<221> DOMAIN

37



<400> 38 Gu Val Gn Leu Gn Gn Ser Ay Pro Gu Lou Val Lys Pro Gy

"Ala 1 5 10 15 Ser Val

Thr Ser
Leu Gu
Tyr Asn
Lys Ser
Ser
Ay Tyr
<210> 3
<222> (
<223>.

Tyr 20 25 30
Trp Ile

G u Lys Phe

Val

35 40 45 Ay Tyr

Ser Ser Thr Ala Tyr

G n Asp Ser Al a Val
Trp in Ay Thr Thr

T?fx{f%ﬁl?ﬂb PRT <213> Mus nuscul us
<220> <221> DOVAIN <222> (50)..(66)
<220> <221> DOVAIN <222> (99)..(104)

9 <2
26) . . (35)
CDRH2

<223> CDRH1

Tyr Tyr

Leu Thr

WD 2007/ 027714 PCT/ US2006/ 033764

<222>»
<223

(50} .
CDRH2

<220
<2270 >
<222>
<223>

{99}.
CDRH3

<400> 34
1

Ser Val Lys

Leu Ile His
315

Gly Tyr Ile
50

Lys Gly Lys
65

Met Glu Leu

Ala Arg Asn

Val Ser Ala
115

<210>
<21l>
<212>
<213>

35
115
BRT

<220>
<221>
<222>
<223>

DOMAT
{26) .
CDRH1

<220>
<221
<222
<223>

{(50) .
CDRH2

- (686}

DOMATN

. (104}

Glu Val Gln Leu Gln Gln

5

Met. Ser Cys
20

Trp Val Lys

Asn Pro Tyr

Ala Thr Leu
70

Ser Ser Leny
85

Trp Asp Val
100

Mus musculus

N
. (35)

DOMATN

. (68)

Ser Gly Pro Glu Leu
10

Lys Ala Ser Ala Tyr
25

Gln Lys Pro Arg Gln
47

Rsn Agp Gly Thr lys
55

Thr Ser Asp Lys Ser
75

Thr Ser Glu Asp Ser
20

Ala Tyr Trp Giy Gln
105

ki

Lys Met Ser Cys Lys Ala Ser Gy Tyr Thr
Met His Trp Val

Phe

Lys Gn Lys Pro dy Gn Qy

Leu Lys Pro Gly Ala

15

Thr Phe Thxy Arg Tyr
30

Gly Leu Glu Trp Ile
45

Tyr Asn Glu Lys FPhe
14

Ser Ser Thr Ala Tyr’

a0

Ala Val Tyr Tyr Cys

95

Gly Thr Leu Val Thr
110

Leu Thr

Ile Asn Pro Tyr Asn Asp Ay Thr Asn
50 55 60 Lys Ay Lys Ala Thr
65 70 75 80 Met G u Leu Ser
Cys 85 90 95 Ala Ser Asn Trp Asp Val

00,192 10l

Ser Asp
Ser Leu Thr

115
I N

<223> CDRH3 42



<400> 39 u Val @n Leu Lys An Ser Gy Leu Au Vval Vval Lys Pro Ay
Ala 1 - 510 15 Ser Val Lys Met Ser Cys Lys Ala Ser Gy Tyr Thr Phe
Thr Ala Hs 20 25 30 Leu Met His Trp Val Lys Gn Arg Pro Ay An Ay
Leu Gu Trp Ile 35 40 45 Gy Tyr Ile Asn Pro Tyr Mh Asp Gy Thr Asn
Tyr Asn Qu Lys Phe 50 55 60 Lys@y Lys Ala Thr Leu Thr Ser Asp Lys
Ser Ser Ser Thr Ala Phe 65 70 75 80 Met Qu Leu Ser Ser Leu Thr Ser
G u Asp Ser Ala Val Tyr Tyr Cys 85 90 95 Ala Ser Asn Trp Asp Val Gy
Tyr Trp Ay G@n @y Thr Thr Lou Tbr 100 105 110 Val Ser Ser 115
<210> 40 <21%9200782774212> PRT <213> Mus nuscul us <22@STEIRWEASTHAVAI N
<222> (26)..(35) <223> CDRH1L <220> <221> DOVAIN <222> (50)..(66)
<223> CDRH2 <220> <221> DOVAIN <222> (99)..(104) <223> CDRH3 .
<400> 40, 43

<220>

<221> DOMAIN
<222> (89)..{104)
<223»> CDR3

<400> 35

Glu Val Gln Leu Gln &ln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lye Met Ser Cys Lys. Ala Ser Gly Tyr Thr Phe Thr Ala Tyr
20 25 30

Asn Met His Trp val Lys @Gln Ser His Gly Lys Ser Leu Glu Trp Ile
35 40 45

Gly Tvr Ile Asn Pro Asn Asn Gly Ile Pro Asn Tyr Asn Gln Lys Phe
50 55 &80

Lys Gly Lys Ala Thr Leu Thr Val Asn Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Arg Ser Leu Thr Ser Glu Asp Ser Ala Val Phe Tyxr Cys
85 30 a5

Ala Leu Asn Trp Asp Leu Asp Tyr Trp Gly Gln Gly Thr Thr Leu Ser
lo0 145 . L1O

Val Ser Ser
115

«210> 36

<211> 115

<212> PRT

"«213»> Mus musculus

<2205"

<221> DOMAIN
«<222> (26)..(35)
<223» CDRH1l

<220>

<221 DOMAIN
«222» (50)..1{66)
<223> CDRHZ2

<220

3B



WD 2007/ 027714 PCT/ US20061033764 d u Val

Gn Lau An dn Ser Gy Pro

Qu Leu Val Lys Pro dy Ala 1 5 10 15 Ser Val Lys Met Ser Cys Lys
Ala Ser Ay Tyr Thr Phe Thr Ser Tyr 20 25 30 Val Net His Trp Val Lys
G@n Lys Pro Ay An Ay Leu Qu Trp Ile 35 40 45 dy Tyr lle Asn
Pro Tyr Asn Ala Ay Thr Asn Tyr Asn GQu Lys Phe 50 55 60 Lys Ay Lys
Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75 80 Met
G u Leu Ser Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys 85 90 95
Al a Ser Asn 'I;%g As_g Val Ay Tyr Trp Ay Gn @y Thr Thr Lou Thr 100
105 110 VaMOS8¥MgEH 115 <210> 41 <211> 115 <212> BRIUEPIASRYs
muscul us <220> <221> DOVAIN <222> (26)..(35) <223> CDRH1L <220>
<221> DOVAI N <222> (50)..(66) <223> CDRH2 <220> <221> DOVAI N
<222> (99)..(104) <223> CDRH3 <400>. 41 du Val @dn Lau G n dn Ser
Gy Pro Qu Lou Val Lys Pro Ay Al a

<221> DOMAIN

«222> (99)..{(104)

<223> CDRH3

<400> 36

Glu Val Gln Leu Gln Gin Ser Gly Pro Glu Leu Val Lys Pro Gly Alas

1 5 10 15

Ser Val Lys Met Sexr Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr

20 25 30
Leu Mef Hig Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45
Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 &0

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr

65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys

85 a0 95
Ala Arg Asn Trp Agp Val Thr Cys Trp Gly Gln Gly Thr Leu Val Thr
100 110

Val Ser Ala
115

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

37

115

PRT

Mus musculus

<220>
<221>
<222>
<223 >

DOMAIN
{26} ..(35) -
CDRH1

<220>
<221>
<222>
<223>

DOMAIN
(50} ..{58)
CDRH2

<220>
<221>
<222>

DOMATIN
{92)..(104)

105

40



44 \WWD 2007/ 027714 PCT/ US2006/ 033764 1 5 10 15 Ser Val
Ala Ser Ay Tyr Ser Phe Thr Ser Tyr 20 25 30 Val
G@nLys Prody An dy Leu Qu Tip Ile

Cys Lys
Val Lys

Lys Met Ser
Met His Trp
35 40 45 dy Tyr lle

Asn Pro Tyr Asn Asp Ay Thr Asn Tyr Asn GQu Lys Phe 50 55 60 Arg

Gy Lys
80 Leu

85 90 95 Ala Ser Asn Trp Asp Val

Ala Thr Leu Thr Ser Asp Lys Ser Ser Asn Thr Ala Tyr
Asp Leu Ser Ser Leu Thr Ser A u Asp Ser Ala Val Tyr Tyr Cys
Ay Tyr Trp Ay An dy Thr Thr Leu

65 70 75

Thr 100 105 110 Val Ser Ser 115 <210> 42 <211> 115 <212> PRT

<213> Mus nu¥eJpug2774220> <221>
<220> <221> DOVAI N <222> (50)..(66)
<222> (99)..(104)

Gy Pro Qu Leu Val Lys Pro Ay Al a

<223>» CDRH3
<400> 37

Glu val G@ln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyx Thr Phe Thr Ser Tyzr
- 20 25 30

Leu Met His Trp Val Iys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Pro Lys Tyr Asn Glu Gin Phe
50 55 &0

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Asn Thr Ala Tyx
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
B5 20 95

Ala Arg Asn Trp Asp Val Thr Cys Trp Gly Gln Gly Thr Leu Val Thr
100 108 110

Val Ser Ala
115

<210> 38
<23i1l> 115
<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
«222> (26} ..(35)
<223> C(CDRELl

<220>

<221> DOMAIN
«222> (50)..(686)
<223» CDRH2

<220>

<221> DOMAIN
«222> (99)..(104)
«223> CDRH3

41

DOVAI N <222> (26). . ( 35]/USHEAIII6ACDRHL
<223> CDRH2 <220> <221> DOVAI N
<223> CDRH3 <400> 42 du Val dn Leu dn dn Ser



15 10 15 45 WO 2007/027714 PCT/ US2006/ 033764 Her Val Lys Met Ser
Cys Lys Ala Her Ay Tyr Thr Phe Thr Her Tyr 20 25 30 Val Met His Trp
Val Lys An Lys Pro Ay GAn Ay Leu Au Trp Ile 35 40 45 dy Tyr lle
Asn Pro Tyr Asn Asp Gy Thr Asn Tyr ASn Qu Lys Phe 50 55 60 Lys
H's Lys Ala Thr Lau Thr Her Asp Lys Set Her Her Thr Ala Tyr 65 70 75
80 Met du Lou Ser Ser Len Thr Her A u Asp Ser Ala Val Tyr Tyr Cys .
85 90 95 Thr Ser Asn Trp Asp Val Gy Phe Trp Ay @n Gy Thr Thr Leu
Thr 100 105 110 Val Her Ser 115 <210> 43 <211> 115 <212> PRT
<213> Mus mi@A(#37714<220> <221> DOVAI N <222> (26). . E8EPSHUIHE CcDRHL
<220> <221> DOVAIN <222> (50)..(66) <223> CDRH2 <220> <221> DOVAI N
<222> (99)..(104) <223> CDRH3 <400> 43 du Val dn Lau @ n dn Ser
Gy Pro Qu Lau Val Lys Pro Ay Al a -

«<400> 38

Glu Val Gin Ieu Gln Gln Ser Gly Pre Glu Leu Val Lys Pro Gly Ala
1 5 - 10 15

Ser Val Lys Met Sexr Cys Lys Ala Ser Gly Tyx Thr Phe Thr Ser Tyr
20 25 30

val Met His Trp Val Lys Gla Lys Pro Gly Gln Gly Leu Glu Txp Ile
3s 40 45 .

@ly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 ’ 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 a0 o5

Ala Ser Asn Trp Asp Val Gly Tyr Trp Gly @ln Gly Thr Thr Leu Thr
100 105 110

Val Ser Ser
115

<210> 139

<21l= 115

<212> PRT

<213> Mus musculus

«220>

<221> DOMAIN
<2232> (26)..(35}
<223> CDRHl

<220

«221> DOMAIN
<222> {50)..(66)
«223>, CDRH2

<220>

<221> DOMAIN
<2225 (99)..{104)
<223> CDRH3
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1510 15 Ser Val Arg Met Her Cys Lys Ala Her Ay Tyr Thr Phe Thr
Her Tyr 46 WD 2007/ 027714 PCTI US20061033764 20 25 30 Leu Ile H's Trp
Val Lys Gn Lys Pro Ay Gn Gy Leu u Trp Ile 35 40 45 dy Tyr
Ile Asn Pro Tyr Asn Asp Ay Thr Asn Tyr Asn G u Asn Phe 50 55 60 Lys
Gy Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75
80 Met du Leu Ser Ser Leu Thr Ser G n Asp Ser Ala Val Tyr Tyr Cys
85 90 95 Ala Ser Asn Trp Asp Val Ay Tyr Trp Ay Gn Gy Thr Thr Leu
Thr 100 105 110 Val Ser Ser 115 <210> 44 <211> 115 <212> PRT
<213> Mus nmu¥eupag277=220> <221> DOVAI N <222> (26). . ( 36¥/Us2a@233364CDRHL
<220> <221> DOVAIN <222> (50)..(66) <223> CDRH2 <220> <221> DOVAI N
<222> (99)..(104) <223> CDRH3 <400> 44 du Val dn Leu Gn Gn Ser
Gy Pro Qu Leu Val Lys Pro Gy Al a

<400> 39

@lu Val @ln Leu Lys Gln Ser Gly Leu Glu Val Val Lys Pro Gly Ala
1 - 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thrx Ala His
20 25 30

Leu Met His Txp Val Lys Gln Arg Pro Gly Gla Gly Leu Glu Trp Ile
a5 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyx Asn Glu Lys Fhe
50 55 80

Lys.Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Sgr Thr Ala Phe
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 20 95

Ala Ser Asn Trp Asp Val Gly Tyr Trp Gly Gln Gly Thr Thr Leu Thx
' 100 105 119

Val Ser Ser
115

<210> 40

<21l> 115

<212> PRT

<213> Mus musculus

«220>

=221> DOMAIN
<222 (26)..(35)
<223> CDRH1

<220>

«221> DOMAIN
<222> (50)..{66)
<223> C(DRH2

«220>

<221i> DOMAIN
<222 (99).. (104}
<223> CDRH3

<400> 40
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1510 15 Ser Val Lys Met Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr
Ser Tyr 20 25 30 47 WO 2007/027714 PCT/ US2006/ 033764 Val Met Hi s
Trp Val Lys An Lys Pro Ay Gn Ay Leu Gu Trp Ile 35 40 45 dy Tyr
Ile Asn Pro Tyr Asn Asp Ay Thr Asn Tyr Asn GQu Lys Phe 50 55 60 Lys
Gy Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr 65 70 75
80 Met Gu Leu Gy Ser Leu Thr Ser Qu Asp Ser Ala Val Tyr Tyr Cys
85 90 95 Ala Ser Asn Trp Asp Val Ay Tyr Trp Ay An Ay Thr Thr Leu
Thr 100 105 110 Val Ser Ser 115 <210> 45 <211> 115 <212> PRT
<213> Mus ni¥@N7(§¥7714<220> <221> DOVAI N <222> (26). . fEH}S20683336 CDRHI
<220> <221> DOVAI N <222> (50)..(66) <223> CDRH2 <220> <221> DOVAI N
<222> (99)..(104) <223> CDRH3 <400> 45 du Val dn Leu @n dn Ser
Gy Pro Qu Leu Val Lys Pro Ay Ala

Glu Val @Gln Leu Gln Gln Ser Gly Pro Glu heu Val Lys Pro Gly RAla
1 5 1o 15

Ser Val Iys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 40 45

Cly Tyr Ile Asm Pro Tyr Asn Ala Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
85 ‘ 70 75 BO

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 . 90 o5

Ala Ser Asn Trp Asp Val Gly Tyr Trp Gly Gin @ly Thr Thr Leu Thr
100 105 110

Val Ser Ser
115

«210> 41

<21l> 115

212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
222> (26)..{35)
<223> CDRHL

<2205

«221> DOMAIN
<222> (50)..{66}
<223> CDRHE2

<220>

<221> DOMAIN
«222> (88)..(104)
<223> CDRH3
<400>. 41

Glu Val Gln ILeu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
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15 10 15 Ser Val Lye Met Ser Cys Lys Ala Ser Ay Tyr Thr Phe Thr
Ala Tyr 20 25 30 Asn Met His Trp Val Lys Gn Ser Hs Ay Lys Ser Leu
Au Trp Ile 48 WD 2007/027714 PCT/ US20061033764 35 40 45 Ay Tyr
Ile Asn Pro Asn Asn Ay Ay Thr Asn Tyr Asn G n Lys Phe 50 55 60

Lys Gy Lys Ala Thr Leu Thr Val Asn Lys Ser Ser Ser Thr Ala Tyr 65
70 75 80 Met G u Lou Arg Ser Leu Thr Ser GQu Asp Ser Ala Val Tyr Tyr
Cys 85 90 95 Thr Leu Asn Trp Asp Leu Asp Tyr Trp Ay @n Ay Thr Thr
Leu Thr 100 105 110 Val Ser Ser 115 <210> 46 <211> 118 <212> PRT
<213> Mus nu¥@RPU2774220> <221> DOVAI N <222> (26). . ( 3SY/USHEAIFCCDRHL
<220> <221> DOVAI N <222> (50)..(66) <223> CDRH2 <220> <221> DOVAI N
<222> (99)..(107) <223> CDRH3 <400> 46 dQu Val Met Leu Val Qu Ser
Gy Ay Ay Leu Val Lys Pro Ay dy

1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Sexr Phe Thr Ser Tyr
20 25 30

Val Met His Trp Val Lys Gln Lys Pro Giy Gln Gly Leu Glu Trp Ile
35 40 - 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Arg Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Asn Thr Ala Tyr
&5 70 75 80

Leu Asp Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 20 95

Ala Ser Asn Trp Asp Val Gly Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110 )

Vval Ser Ser
115

<210> 42
«211> 115
" <212> BPRT
<213> Mus musgculus

220>

<221> DOMAIN
«222> (26)..(35)
<223> CDRHL

<220>

<221> DOMAIN
<222> (50)..(66}
«223> CDRH2

<220>

<221» DOMAIN
<222> (99)..(104)
<223» CDRH3
<400> 42

Glu val Gln Leu @Gin Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 is5
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15 10 15 Ser Lou Lys Lau Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Ser Tyr 20 25 30 Ser Met Ser Trp Val Arg Gn Thr Pro Qu Lys Arg Leu
Au Tip Val 35 40 45 49 WD 2007/ 027714 PCT/ US2006/ 033764 Al a Thr
Ile Ser Arg Ay Ay Ay Asn Thr Tyr Tyr Pro Asp Ser Val 50 55 60 Lys
Gy Arg Phe Thr Ile Ser Arg Asp Ass. Ala Lys Asn Asn Lou Tyr 65 70
75 80 Leu Arg Met Ser Ser Leu Arg Ser Q.u Asp Thr Ala Leu Tyr Tyr
Cys 85 90 95 Ala Arg Trp Pro Phe Ser Tyr Ay Met Asp Tyr Trp Ay Gn
Gy Thr 100 105 110 Ser Val Thr Val Ser Ser 115 <210> 47 <211> 118
<212> PRT <¥P37{¥uscul us <220> <221> DOVAIN  <2Z5TUE%E0337¢435)
<223> CDRH1 <220> <221> DOVAIN <222> (50)..(66) <223> CDRH2 <220>
<221> DOVAI N <222> (99)..(107) <223> CDRH3 <400> 47 du Val Met
Leu Val Qu Ser Ay Ay Ay Leu Val Lys Pro Ay Gy

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
290 25 30

Val Met His Trp Val Lys Gln Lys Pro Gly Gla Gly Leu Glu Trp Tle
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys His Lys Ala Thr Leu Thr Ser Asp iLys Ser Sex Ser Thr Ala Tyr
65 70 75 BO

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 50 85

Thr Ser Asn Trp Asp Val Gly Phe Trp Gly Gln @ly Thr Thr Leu Thr
100 105 114

Val Ser Ser
115

<210 43

<211 115

«<212> PRT

<213> Mus musculus

<220

<221> DOMAIN
<222> {26)..(35)
<223 CDRHL

«220>

«221> DOMAIN
<222s (50)..(66)
<223> CDRH2

<220>

<221l> DOMAIN

<222» [99)..(104)

<223> CDRH3

<400> 43

Glu Val Gln Leu Gln Gln Sexr Gly Pro @lu Leu Val ILys Pro Gly Ala
1 5 10 - 15

Ser Val Arg Met Sexr Cys Lys Ala Ser @ly Tyr Thr Phe Thr Ser Tyr
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1510 15 Ser Leu Lys Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Thr Tyr 20 25 30 Asp Met Ser Trp Val Arg G n Thr Pro Qu Lys Arg Leu
GQu Trp Val 35 40 45 Ala Thr Ile Ser Arg Ay Ay Ay Asn Thr Tyr Tyr
Pro Asp Ser Val 50 WD 2007/027714 PCT/US2006/ 033764 50 55 60 Lys
Ser Arg Phe Thr Ile Ser Arg Asp Asn Ala Lye Asn Asn Leu Tyr 65 70 75
80 Leu A n Met ser Ser Leu Arg Ser Val Asp Thr Ala Leu Tyr Tyr Cys
85 90 95 Ser Arg Trp Pro Phe Ser Tyr Ala Met Asp Tyr Trp Gy An Ay
Thr 100 105 110 Ser Val Thr Val Ser Ser 115 <210> 48 <211> 118
<212> PRT <2W@20RM¥7Huscul us <220> <221> DOVAI N <222sT/032806/031785)
<223> CDRH1 <220> <221> DOVAIN <222> (50)..(66) <223> CDRH2 <220>
<221> DOVAI N <222> (99)..(107) <223> CDRH3 <400> 48 @ u Val Met
Leu Val Qu Ser Ay Ay Ay Leu Val Lye Pro Ay Gy

20 25 30

Leu Tle His Trp Val Lys Gln Lys Pro Gly Gln Gly Leu Glu Trp Ile
35 A0 45

Gly Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn @lu Asn Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 85

Ala Ber Asn Trp Asp Val CGly Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 110

Val Sexr Ser
115

<210> 44

<211> 115

<212> PRT

<213> Mus musculus

<220>

<221 DOMAIN
<222> (26} ..(35)
<223> CDRHL

<320

<221> DCOMAIN
<222» {50)..(66)
<223> CDRH2

<220

<221> DOMATIN

<222> (99)..{104}

<223> CDRH3

<400 44

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

Ser Val Lys Met Ser Cys Lvys Ala Ser Gly Tyr Thr Phe Thx Ser Tyr
20 25 30
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1510 15 Ser Leu Lys Leu Ser Cys Ala Ala Ser Ay Phe Thr Phe Ser
Ser Tyr 20 25 30 Ser Met Ser Trp Val Arg Gn Thr Pro Qu Lys Arg Leu
GQu Trp Val 35, 40 45 Ala Thr Ile Ser Arg Ay Ay @y Asn Thr Tyr
Tyr Pro Asp Ser Val 50 55 60 51 WD 2007/027714 PCT/ US2006/ 033764
Lys Gy Arg Phe Thr Ile Ser Arg Asp Mh Ala Asn Asn Mh Leu Phe 65 70
75 80 Leu Arg Leu Ser Ser Leu Arg Ser Qu Asp Thr Ala Leu Tyr Tyr
Cys 85 90 95 Ala Arg Trp Pro Phe Ser Tyr Ay Met Asp Tyr Trp Ay Gdn
Gy Thr 100 105 110 Ser Val Thr Val Ser Ser 115 <210> 49 <211> 108
<212> PRT <¥PROREMyscul us <220> <221> DOVAI N <2FSTUBWNG03376434)
<223> CDRLI <220> <221> DOVAIN <222> (50)..(56) <223> CDRL2 <220>
<221> DOVAI N <222> (89)..(97) <223> CDRL3 <400> 49 Asp Ile Vval Met
Thr G n Ser Pro Ala Thr Leu Ser Val Thr Pro Ay

Val Met His Trp Val Lys Gln Lys Pro Gly Gin Gly Leu Glu Trp Ile
35 a0 45

Gly Tyr Ile Asm Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Ser Asp Lys Sex Ser Ser Thr Ala Tyxr
65 70 75 80

Met Glu Leu Gly Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
85 90 95

Ala Ser Asn Trp Asp Val Gly Tyr Trp Gly Gln Gly Thr Thr Leu Thr
100 105 130

Val Ser Ser
115

<210> 45

<211= 115

<212> PRT

<213> Mus musculus

<220

<221>» DOMAIN
<222> (26} ..(35)
<223> CDRH1

<220>
<221» DOMAIN
«222> (50)..{68)

<223> CIDRH2
<220
<221> DOMAIN
. «222>  (99)..(104)
<223> CDRH3
«<400> 45
Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ala Tyr
290 25 30

Asn Met His Trp Val Lys Gln Sexr His Gly Lys Ser Leu Glu Trp Ile

48



1510 15 Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gn Ser Ile Ser
Asp Tyr 20 25 30 Leu His Trp Tyr Gn G@n Lys Ser Hs Qu Ser Pro Arg
Leu Leu Ile 35 40 45 Lys Phe Ala Ser G n Ser Ile Ser Ay Ile Pro Ser
Arg Phe Ser Ay 50 55 60 Ser Gy Ser Ay Ser Asp Phe Thr Lau Ser
Ile Asn Ser Val GQu Pro 52 WD 2007/027714 PCT/ US2006/ 033764 65 70 75
80 du Asp val Ay Vval Tyr Tyr Cys G n Asn Gy H's Ser Phe Pro Tyr
85 90 95 Thr Phe Ay Gy Ay Thr Lys Leu Qu Ile Lys Arg 100 105
<210> 50 <211> 108 <212> PRT <213> Mius nuscul us <220> <221> DOVAI N
<222> (24)..W823%7023p23> CDRL1 <220> <221> DOVAI N <2POBURBEHIITE56)
<223> CDRL2 <220> <221> DOVAIN <222> (89)..(97) <223> CDRL3 <400>
50 Asp Ile vVal Met Thr A n Ser'Pro Ala Thr Leu Ser Val Thr Pro Ay 1
5 10 15 Asp Arg Val Ser Leu Ser Cys Arg Ala Ser G n Arg Ile Ser Asp
Tyr '

35 40 45

Gly Tyr Ile Asn Pro Asn Asn Gly Gly Thr Asn Tyr Asn Gln Lys Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr Val Asn Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Afg Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
: 85 90 g5

Thr Leu Asn Trp Asp Leu Asp Tyr Trp Gly Gln Gly Thxy Thr Leu Thr
100 105 110

Val Ser Ser
. 115

«<210> 46

<«211= 118

<212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (28} ..(35)
<223> CDRHL

<220>

<221> DOMAIN
<222> (50).. (86}
<223> CDRH2

<220>

<221> DOMAIN

<222 (99)..{107)

<223> CDRH3

<400> 46

Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ser Met Ser Trp Val Arg Gla Thr Pro Glu Lys Arg Leu Glu Trp Val
35 40 45
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20 25 30 Leu Tyr Tip Tyr Gn G n Lys Ser Hs Gu Ser Pro Arg Leu Leu
Ile 35 40 45 Lys Tyr Ala Ser An Ser Ile Ser Gy Ile Pro Ser Arg Phe
Ser Ay 50 55 60 Ser Ay Ser Ay Ser Asp She Thr Leu Ser Ile Asn
Ser Val Qu Pro 65 70 75 80 du Asp Val Ay Val Tyr Tyr Cys A n Asn
Ay H's Ser She Pro Tyr 85 90 95 53 WD 2007/027714 PCT/ US2006/ 033764
Thr Phe Ay Ay @y Thr Lys Leu Gu Ile Lys Arg 100 105 <210> 51
<211> 108 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222>
(24)..(34) <223> CDRL1 <220> <221> DOVAIN <222> (50){.. 56 <223>
CDRL2 <220%ORUITHOVAI N <222> (89)..(97) <223> CBRIBSIUAHTY 51
Asp Ile Val Met Thr G n Ser Pro Ala Thr Leu Ser Val Thr Pro Ay 1 5
10 15 Asp Arg Val Ser Leu Ser Cys Arg Ala Ser G n Ser Ile Ser Asp
Tyr 20 25 30 Leu His Trp Tyr An @n Lys Ser HHs GQu Ser Pro Arg Leu
Leu Ile

Ala Thr Ile Ser Arg Gly Gly Gly Asn Thr Tyr Tyr Pro Asp Ser Val
50 55 &0 '

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Asn Leu Tyr
65 70 75 8O

Leu Arg Mét Ser Ser Leu Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys
85 80 25

Ala Arg Trp Pro Phe Ser Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr
100 105 119

Ser Val Thr val Ser Ser
115

«210> 47

«213> 118

<212» PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> {26)..(35)
<223»> CDRHI

<2205

<221> DOMATN
<222> {50).. (66}
<223> CDRH2

<220>

«22L> DOMAIN

<222> (99) .. (107}

<223> CDRH3

<&00> 47

Glu val Met Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Thr Tyr
20 25 30

Asp Met Ser Trp Val Axrg Gln Thr Pro Glu Lys Arg Leu Glu Trp Val
35 490 45

Ala Thr Ile Ser Arg Gly Gly Gly Asn Thr Tyr Tyr Pro Asp Ser Val

50



35 40 45 Lys Tyr Ala Ser An Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser
Gy 50 5560 Ser dy Ser Ay Ser Gu Phe Thr Leu Ser Ile Asn Ser
Val Qu Pro 65 70 75 80 Qdu Asp Val Ay Val Tyr Tyr Cys @n Asn Ay
Hi s Her Phe Pro Phe 85 90 95 Thr Phe Ay Ser Ay Thr Lys Leu Qu lle
Lys Arg 100 105 54 WD 2007/027714 PCT/ US2006/ 033764 <210> 52 <211>
108 <212> PRT <213> Mus nuscul us <220> <221> DOVAIN <222>
(24)..(34) <223> CDRL1 <220> <221> DOVAIN <222> (50)..(56) <223>
CDRL2 <220> <221> DOMAIN <222> (89)..(97) <223> CDRL3 <400> 52
Asp |le Val WER200TH77@ n Ser Pro Ala Thr Leu Ser Val TRETOROI764 1 5
10 15 Asp Arg Val Ser Leu Ser Cys Arg Ala Ser A n Ser Ile Ser Asp
Tyr 20 25 30 Lau His Trp Tyr An G@n Lys Ser Hs Qu Ser Pro Arg Leu
Lea Ile 35 40 45 Lys Tyr Ala Ser Gdn Ser Ile Ser Gy Ile Pro Thr Arg
Phe Ser Gy ‘ :

50 55 60

Liys Ser Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Asn Leu Tyr
65 70 75 80

Leu @ln Met Ser Ser Leu Arg Ser Val Asp Thr 2la Leu Tyr Tyr Cys
85 20 25

Ser Arg Trp Pro Phe Ser Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Sexr Val Thr Val Ser Ser
115

«<210> 48

<211l> 118

<212» PRT

<213> Mus musculue

<220>

<221> DOMAIN
«222> (268)..(35)
<223> CDRH1

<220
«221l> DOMAIN
<222> (50)..{86)
<223> CDRH2

220>

<221> DOMAIN

<222> (88)..(107)

<223> CDRH3

<400> 48

Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Sexr @iy Phe Thr Phe Ser Ser Tyr
20 25 30

Ser Met Ser Trp Val Arg Gln Thr Pro Giu Lys Arg Leu Glu Trp Val
35, 49 45

Ala Thr Ile Ser Arxrg Gly Gly Gly Asn Thr Tyr Tyr Pro Asp Ser Val
50 55 60

5L



50 55 60 Ser Ay Ser Ay Ser Asp Phe Thr Leu Thr Ile Asn Ser Val du
Pro 65 70 75 80 du Asp Val Gy Val Tyr Tyr Cys G n Asn Ay H's Ser
Phe Pro Phe 85 90 95 Thr Phe Ay Ser Gy Thr Lys Leu Qu Ile Lys Arg
100 105 <210> 53 <211> 108 <212> PRT <213> Mus nuscul us 55 WD

2007/ 027714 PCT/ US2006/ 033764 <220> <221> DOVAI N <222> (24)..(34)
<223> CDRL1 <220> <221> DOVAIN <222> (50)..(56) <223> CDRL2 <220>
<221> DOVAI N <222> (89)..(97) <223> CDRL3 <400> 53 Asp Ile Vval Met
Thr G n Ser Pro Ala Thr Leu Her Val Thr Pro dy 1 5 10 15 Asp Arg
Val Ser LeuW8ePr#3731iArg Ala Ser G n Ser Ile Arg Asp T{FUSHHIE™E0  eu
Tyr Trp Tyr Gn G@n Lys Ser Hs GQu Ser Pro Arg Leu Leu Ile 35 40 45
Lys Phe Ala Ser A n Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser Ay 50
55 60 Sex Gy Ser Ay Ser Asp Phe Thr Leu Ser Ile Asn Ser Val Qu
Pro

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Asn Asn Asn Leu Phe
65 70 75 . 80

Leu Arg Leu Ser Ber Leu Arg Ser Glu Asp Thr Ala Leu Tyr Tyr Cys
g5 20 o5

Ala Arg Trp Pro Phe Ser Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr
100 105 110

Sexr Val Thr Val Ser Ser
115

«<210> 49

<211l> 108

<«21Z> PRT

<213> Mus musculus

<2205

«221l> DOMAIN
<222s (24)..(34)
<223> CDRLL

<220

<221> DOMAIN
<222» (50} .. (56)
<223> (CDRL2

<220>

<221> DOMAIN

<222> (89).. (97}

<223> CDRL3

<400> 49

Asp Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly
1 5 0 15

Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gln Ser Ile Ser Asp Tyr
20 25 30

Leu His Trp Tyr Gln Gln Lys Ser His Glu Ser Pro Arg Leu Leu Tle
35 40 45

Lys Phe Ala Ser @Gln Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Ser Asp FPhe Thr Leu Ser Ile Asn Ser Val Glu Pro

52



65 70 75 80 G u Asp Val Ay Vval Tyr Tyr Cys G n Asn Gy. H s Per Phe
Pro Tyr 85 90 95 Thr Phe Gy Gy Gy Thr Lys Leu Gu Ile Lys Arg 100
105 <210> 54 <211> 108 <212> PRT <213> Mius nuscul us <220> <221>
DOVAI N <222> (24)..(34) <223> CDRL1 <220> 56 WD 2007/027714

PCT/ US2006/ 033764 <221> DOVAI N <222> (50)..(56) <223> CDRL2 <220>
<221> DOVAI N <222> (89)..(97) <223> CDRL3 <400> 54 Asp Ile Val Met
Thr G n Ser Pro Ala Thr Leu Ser Val Thr Pro Ay 1 5 10 15 Asp Arg
Val Ser Leu Ser Cys Arg Ala Ser Gn Ser Ile Ser Asp Tyr 20 25 30 Leu
Hs Trp Tyr MPS0@HWHys Ser His Qu Ser Pro Arg Leu LE@GT/U§806/0356440 45
Lys Tyr Ala Ser Gn Ser Ile Ser Ay Ile Pro Ser Arg Phe Ser Ay 50
55 60 Ser Ay Ser Gy Ser Asp Phe Thr Less Thr Ile Asn Ser Val GQu
Pro 65 70 75 80 du Asp Val Gy Val Tyr Tyr Cys G n Asn Ay Hs Ser

Phe Pro Phe
65 70 75 80

Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Tyr
85 v 85

Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
i00 105

<210> 50

<211> 108

<212>» 2PRT

<213s Mus musculus

<220>

<221l> DOMAIN
<222» (24)..({34)
<223> CDRL1

<220

<221> DOMAIN
«222» (50)..(56)
<223> CDRL2

<220

<221> DOMAIN

<222> (B89)..(97)

<223> CDRL3

<400> 50

Asp Ile Val Met Thr Gln Ser' Pro Ala Thr Leu Ser Val Thr Pro Gly
1 5 10 15

hsp RArg Val Ser Leu Ser Cys Arg Ala Ser Gln Arg Ile Ser Asp Tyx
20 25 30

Leu Tyr Trp Tyr Gln Gln Lys Ser His Glu Ser Pro Arg Leu Leu Ile
35 40 a5

Lys Tyr Ala Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg Fhe Ser Gly
50 58 60

Ser Gly Ser Gly Ser Asp Phe Thr Leu Ser Ile Asn Ser Val Glu Pro
=353 70 75 890

Glu Asp Val Gly Val Tyr Tyr Cys Gln Asn Gly His Ser Phe Pro Tyr
85 50 g5
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85 90
<210>
<222>
<223>
<222>
Pro Ala Thr
Ser

G@n d@n Lys Ser
Ser G n SerMO%V8E4gy |le Pro
Gy Ser Ay Ser Asp Phe Thr
80 G u Asp Val
85 90 95 Thr

95 Thr
55 <211> 108
(24)..(34)

CDRL2
(89)..(97)
Leu Ser Val
Cys Arg Ala Ser

<210>

T =213>

Thr
Adn Ser |
Hs Au Ser

Ay Vval

Phe Gy Ser Ay Thr
<212> PRT <213> Mus nuscul us
<223> CDRL1
<220> 57 WD 2007/ 027714 PCT/ US2006/ 033764
<223> CDRL3
Pro

Pro
Leu

Tyr Tyr
Phe Gly Ser @y Thr

Lys Leu Gu Ile Lys Arg 100 105
<220> <221> DOVAI N

<220> <221> DOVAIN <222> (50). . (56)

<400> 55 Asp Il e Val

Ay
| e Ser
Ser
Ser

Cys

Asp Tyr
Arg Leu Leu

Il e Asn
Adn Asn

Met Thr
1510 15 Asp Arg Val

<221> DOVAI N
G n Ser
Ser Leu

20 25 30 Lou H's Trp Tyr

Ile

Ser Val

Thr Phe Gly Gly @ly Thr Lys Leu Glu Ile Lys Arg

100

51
108
PRT
Mus musgculus

<31l1l>
«212>

<220>
<221>
<2225
<223>

DOMAIN
(24} ..(34)
CDREL

<220>
<221>
<2225
<223

DOMAIN
{50)..({56)
CDRL2

<220>
<221
<222>
<223>

DOMAIN
(89)..(97}
CDRL3

<400s 51

Asp Ile Val Met Thr Gln

1 5

Asp Arg Val Ser Leu Ser

20

Leu His Trp Tyr &ln Gln

35

Lys Tyr Ala Ser Gln Ser

50

Glu
70

Ser Gly Ser Gly Ser
65

Glu Asp Val Gly Val Tyr
85

Thr Phe Gly Ser Gly Thr
100

105

Ser Pro Ala Thr Leu
10

Cys Arg Ala Ser Gln
25

Lys Ser His Glu Ser

40

Ile Ser Gly Ile Pro

55

Phe Thr Leu Ser Ile

75

Tyr Cys Gln Asn Gly
20

Lys Leu Glu Ile
105

Lys

54

Ser Val Thr

Ser Ile Ser
30

Pro Arg Leu
45

Ser Arg Phe

&0

Asn Ser vVal

Hig Ser Phe

Arg

Gy Hs Ser
Lys Leu Gu Ile Lys Arg

Pro

15

Asp

Leu

Ser

Glu

Pro
95

35 40 45 Lys Tyr Al a
Arg Phe Ser Ay PSHUEBIGEHSSer
Gu Pro

65 70 75
Phe Pro Phe

Gly

Ile

Gly

Pro

80

Phe



100 105

<210> 56 <211> 114

<221> DOVAI N <222> (24)..(40)

<222> (56)..(62)

Met Ser @ n Ser
Lys Ile Thr Met Thr

40 45 Ser Pro

Thr 65 70 75 80
Cys An dn 85 90 95
Lys Leu Qu lle

«210> 52

<21l1l> 108
<212> PRT
213>

<220>
<221>
<222>
<223>

<220>
<221
<222x
<223>

<220>
<221
<2232 %
<223
<400> 52
Asp Ile Val
1

Asp Arg Val

Leu His Trp
35

Lys Tyr Ala
50

Ser Gly Ser
65

Glu Asp Val

Thr Phe Gly

<210> 53

<211> 108
<212> PRT
<213

<223> CDRL2
<223> CDRL3 58 WD 2007/ 027714 PCT/ US20061033764
Lou Al a Val
Ser

Pro Ser

Cys Lys Ser

Ser Asa A n Lys Asa Phe Leu Ala Trp Tyr Arg Gn Lys Pro Ay Gn
Lys Leu Lea Ile Tyr Trp Thr Ser Thr Arg Qu Ser Ay Val

50 55 60 Pr\ﬁ’oﬂé‘afﬂﬂ?’d Phe Thr Ay Ser Ay Ser Ay Thr PREFSPHAS

Lys Ala Gu Asp Leu Al a Val

Phe Ay Ser

Il e Ser

Ser

Tyr Tyr

Mus musculus

DOMAIN
{24}).
CDRLL

. {34)

DOMATIN
(50) .
CDRLZ2

. (58)

DOMAIN
(89).
CDRL3

. (87)

Met Thr Gln Ser

5

Ser Leu Ser Cys
20

Tyr Gln Gln Lys

Ser Gln Ser Ile
55

Gly Ser Asp Fhe
70

Gly Val Tyr Tyr
514

Ser Gly Thr Lys
100

Mus musculus

Ser Val
Ser Tyr
100 105 110 Lys Arg

<223> CDRL1

Ser Val
Adn Thr

Ay

Pro Phe Thr

Pro Ala Thr Leu Sef val Thr Pro

10 15

Arg Ala Ser Gln Ser Ile Ser Asp

Ser

Ser

Thr

Cys

Leu

25 30

His Glu Ser Pro Arg Leu Leu
45

@ly Ile Pre Thr Arg Phe Ser
60

Leu Thr Ile Asn Ser Val Glu
75

Gln Asn Gly His Ser Phe Pro
20 95

Glu Ile Lys Arg
105

55

Lea Lou Tyr

<212> PRT <213> Mus nuscul us
<220> <221> DOVAI N
<220> <221> DOVAIN <222> (95)..(103)
<400> 56 Asp Il e Val
151015 du

Ser 20 25 30

Gly

Tyr

Ile

Gly

Pro

80

Phe

<220>

35

Leu

Tyr Tyr

Ay Thr



<210> 57 <211> 114 <212> PRT <213> Mus nusculus <220> <221> DOVAI N
<222> (24)..(40) <223> CDRLI <220> <221> DOVAIN <222> (56)..(62)
<223> CDRL2 <220> <221> DOVAIN <222> (95)..(103) <223> CDRL3
<400> 57 59 WD 2007/027714 PCT/ US20061033764 Asp Ile Val Met Ser dn
Ser Pro Ser Ser Val Ala Val Ser Val dy 15 10 15 du Lys Val Thr
Met Ser Cys Lys Ser Ser A n Ser Leu Leu Tyr Ser 20 25 30 Ser Asn G n
Lys Asn Phe Leu Ala Trp Tyr An A@n Lys Pro Ay A n 35 40 45 Ser
Pro Lys Leu Phe Trp Thr Ser Thr Arg Lys 5er 55 60
Pro Asp Ar g“JB%h7J#17%4 5er Ay Ser Ay Thr Asp Phe %%’msi\_é@ll(m?;am _
70 75 80 Ile Ser Ser VaI Lys Ala Gu Asp Leu Ala Val Tyr Tyr Cys Gln
G@n 85 90 95 Tyr Tyr Ser Tyr Pro Phe Thr Phe Ay Ser Gy Thr Lys Leu
GQu lle 100 105 110 Lys Arg <210> 58

<220>

<221> DOMAIN
<222> {24)..{34)
<223> CDRL1

<220

<221> DOMAIN
<222> {(50)..(56)
<223> (DRI2

<220

<221> DCMAIN
<222> (83)..(97)
<223> CDRL3

<400> 53

Agsp Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly
1 . B 10 15

Agp Arg Val Ser Leu Ser Cys Arg Ala Ser Gin Ser Ile Arg Asp Tyr
‘ 20 25 30

Leu Tyr Trp Tyr Gln Gln Lys Ser His Glu Sex Pro Arg Leu Leu Ile
35 _ ) 40 45

Lys Phe Ala Ser Gln Ser Ile Ser Gly Ile Pro Ser Arg Phe Ser Gly
50 55 60

Ser @ly Ser Gly Ser Asp Phe Thr Leu Ser Ile Agn Ser Val Glu Pro
65 70 75 80

Glu Asp Val Gly Val Tyr Tyx Cys Gln Asn Gly His Ser Phe Pro Tyr
85 20 95

Thr Phe Gly Gly Gly Thx Lys Leu Glu Ile Lys Arg
100 105

<210» 54

<311> 108

«212> PRT

<213> Mus misculus

<2205

<221> DOCMAIN
<222> (24) .. (34}
<223»> CDRL1

<220>

56



<211> 114 <212> PRT <213> Mus nuscul us <220> <221> DOVAI N <222>

(24)..(40) <223> CDRL1
CDRL2 <220> <221> DOMAI

<220> <221> DOVAI N <222> (56)..(62) <223>
N <222> (95)..(103) - <223> CDRL3 <400> 58 60

WD 2007/ 027714 PCT/ US2006/ 033764 Asp Ile Val Met Ser G n Ser Pro Ser

Ser Val Ala Vval Ser Val
Lys Ser Ser G n Ser Leu
Leu Ala Trp Tyr Gn dn
Leu Ile Tyr Trp Ala Ser.
Phe Thr Gy Ber20@H%778er
Ser Ser Val Arg Ala Gu
Tyr Tyr Ser Tyr Pro Phe

Gy 1510 15 dGu Lys VvVal Thr Met Ser Cys

Leu Tyr Ser 20 25 30 Ser Asn G n Lys Asn Phe
Lys Pro Ay An 35 40 45 Ser Pro Lys Leu

Thr Arg Qu Ser Ay Val 50 55 60 Pro Asp Arg
Ay Thr Asp Phe Ile Leu Thr @STPSNFR3ZE || e
Asp Leu Ala Phe Tyr Tyr Cys A n Gn 85 90 95
Thr Phe Ay Ser Ay Thr Lys Leu Qu Ile 100

105 110 Lys Arg <210> 59 <211> 114

<221> DOMAIN

«222> (50)..(586)

<223> CDRL2

<220>
<221> DOMATN

«222> (89)..(97)

<223> CDRL3

<400> 54

Asp Ile Val Met Thr Gln Ser Pro Ala Thr Leu Ser Val Thr Pro Gly

i

5 1c 15

Asp Arg Val Ser Leu Ser Cys Arg Ala Ser Gln Ser Ile Sexr Asp Tyx

20

25 30

Leu His Trp Tyr His Gln Lys Ser His Glu Ser Pro Arg Leu Leu Ile

35

40 45

Lys Tyr Ala Ser Gln Ser Ile Ser Cly Ile Pro Ser Arg Phe Ser Gly

50

55 60

Ser @ly Ser Gly Ser Asp Phe Thr Leu Thr Ile Asn Ser Val Glu Pro

65

70 75 80

Glu Asp Val Gly Val Tyr Tyr Cys GLln Asn Gly His Ser Phe Pro Phe

Thr Phe Gly Sexr
100

<210> B&
<Zll> 148
<212= PRT

85 [0 85

Gly Thr Lys Leu Glu Ile Lys Axrg
105

<213»> Mus musculus

<220
<221> DOMAIN

<222> (24)..(34)

<223> CDRL1

<220
<221> DOMAIN

<222> (50} .. (56}

<223> CDRL2

<220

57



<212> PRT <213> Mus nuscul us <220> <221> DOMAIN <222> (24)..(40)

<223> CDRL1 <220> <221> DOVAI N <222> (56)..(62) <223> CDRL2
<220> <221> DOVAIN <222> (95)..(103) <223> CDRL3 <400> 59 Asp lle
Val Met Ser Gn Ser Pro Ser Ser An Thr Val Ser val Ay 1 5 10 15
61 WO 2007/027714 PCT/ US2006/ 033764 du Arg Val Thr Met Ser Cys Lys
Ser Ser A n Ser Leu Lou Tyr Ser 20 25 30 Ser Asn G n Lys Asn Phe Leu
Ala Trp Tyr An Gn Lys Pro Ay Gn 35 40 45 Ser Pro Lys Leu Leu I1e
Hs Trp Ala Ser Thr Arg Qu Ser Ay Val 50 55 60 Pro As g

Thr Ay Ser V@¥78¥i4q y Thr Asp Phe Thr Leu Thr 65 *76“‘7%2“%(933 i e Ser

Ser Val Lys Ala Qu Asp Leu Ala Leu Tyr
Tyr Ser Tyr Pro Phe Thr Phe Ay Ser Ay
110 Lys Arg <210> 60 <211> 114 <212>

Tyr Cys An Gn 85 90 95 Tyr
Thr Lye Leu Au Ile 100 105
PRT

<221> DOMAIN

<222> {B92}..(97)

<223>

<400

Asp Ile Val Met Thx

1

CDPRL3
55

Gin Ser Pro Ala Thr
) ' 10

Leu

Ser Val Thr

Asp Arg Val Ser Leu
20

Leun His Trp Tyr Gln
35

Lya Tyr Ala Ser Gln
50

Ser Gly Ser Gly Ser
65

Glu Asp Val Gly Val
85

Thr Phe Gly Ser Gly
iga

Sexr

Gln

Sex

Asp
70

Tyx

Thr

Cys

Lys

Ile

55

Phe

Tyr

Lys

Arg Ala

25

Ser His

Ser Gly

Thr Leu

Cys Gln

Leu Glu
108

Ber Gln

Ser

Glu

Ile

Pro

Ile
75

Ser

Asn
g0

cly

Ile Lys

Ser Ile Ser
30

Pro Arg Leu
45

Ser Arg FPhe

&0

Asn Ser Val

Hiz Ser Phe

Arg

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

<220
<221>
<222>»
<223>

<220>
<22%>
<222
<223

220>
221>
<222>
<223>

56

114

PRT

Mus musculus

DOMATIN
(24)..
CDRL1

(40)

DOMAIN
{56) .-
CDRL2

(82}

DOMATIN
(95)..
CDRL3

(103)

58

Pro

Asp

Leu

Ser

Glu

Pro

Gly

Ile

Gly

Pro

80

Phe



<213> Mus nuscul us <220> <221> DOVAIN <222> (24)..(40) <223> CDRL1
<220> <221> DOVAI N <222> (56)..(62) <223> CDRL2 <220> <221> DOVAI N
<222> (95)..(103) <223> CDRL3 <400> 60 Asp Ile val Met Ser A n Ser
Pro Ser Ser Leu Ala Val Ser vVal Ay 15 10 15 62 WO 2007/027714
PCT/ US2006/ 033764 G u Lye Val Thr Met Asn Cys Lys Ser Ser dn Ser
Leu Leu Tyr Ser 20 25 30 Thr Asn G n Lys Asn Phe Leu Ala Trp Tyr Gn
AdnLys Pro Ay Gn 35 40 45 Ser Pro Lys Leu Leu Ile Tyr Trp Al a Ser
Thr Arg Lys Ser Val 50 55 60 Pro Asp Arg Phe Thr Ser

Ser Ay Thr R&F° Wé”l‘hr Leu Thr 65 70 75 80 Ile Ser §€W¥%9&ﬁ’°3ﬁ% Al a
G u Asp Lou Ala Val Tyr Tyr Cys A n An 85 90 95 Tyr Tyr Ser Tyr Pro
Phe Thr Phe Ay Ser Ay Thr Lys Leu Qu Ile 100 105 110 Lys Arg
<210> 61 <211> 114 <212> PRT <213> Mus nuscul us

<400> 56

Asp Ile Val Met Ser Gln Ser Pro Ser Ser Leu aAla Val Ser Val Gly
X 5 10 15

Glu Lys Ile Thr Met Thr Cys Lys Ser Ser Gln Thr Leu Leu Tyr Ser
20 25 30

Ser Asn Gln Lys Asn Phe Leu Ala Trp Tyr Arg Gln Lys Pro Gly Gln
35 490 45

Ser Pro Lys Leu Leu Ile Tyr Trp Thr Ser Thr Arg Glu Ser Qly val
50 55 60

Pro Asp Ary Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Val Lys Ala Glu Asp Leu Ala Val Tyr Tyr Cys.Gln Gln
85 50 25

Tyr Tyr Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile
100 105 ‘ 110

Lys Arg

210> 57

«211= 114

«212> PRT

<213> Mus musculus

<220>

<221> DOMAIN
<222> (24)..(40)
<223 CDRL1

<220>

<221> DOMAIN
<222> (56)..(62)
<223> CDRL2

<220>

<221> DOMAIN
<222» (95)..(103)
«223> CDRL3

<400> 57

59



<220> <221> DOVAI N <222> (24)..(40)
<223> CDRL2
<400> 61 Asp Ile Val
Gy 1510 15 du Lys Val
Ser
Ser Ser A n Lys Asn Tyr

<222> (56)..(62)
<223> CDRL3
Val Ser Val

G n Ser Leu Leu Tyr

45 Ser
50 55 60 P
The o 65 70 %’%g@"’%qe

Cys Hs An 85 90 95 Tyr Tyr Ser Tyr
100 105 110 Lys Arg <210> 62
<220>

Lys Leu Qu lle
<213> Mus nuscul us

Asp Ile Val
1

Glu Lys Val

Gin

Ser Asn

Ser Pro
50

Lys

Pro Asp
65

Arg

Ile Ser

Ser

Tyr Tyx

Lys Arg

<210x
<211
<212>
<213>

58
114
PRT

. <220>
<221
«222>
«223>

<220
<221>
<2225
<223>

«220>
<221=
<2225
<223>

<400> 58

Ser Ser Val

Met Ser Gln Ser Pro
5

Thr Met Ser Cys Lys
20

Ly=s Asn Phe Leu Ala
40

Leu Leu Ile Phe Trp
55

Phe Thr Gly Ser Gly
70

Sexr Val Lys Ala Glu Asp

85

Tyr Pro Phe Thr Phe
100

Mus musculus

DOMATN
(24} .
CDRLL

. {40)

DOMATN
{56) .
CDRLZ2

. (82)

DOMAIN
(95) .
CDRL3

.{103)

Met Ser

Thr Met

Lys Ala G u Asp Leu
Pro Phe Thr

Ser Ser Val Ala Val
10

Ser Ser Gln Ser Leu
25

Trp Tyr Gln Gin Lys
45

Thr Ser Thr Arg Lys
60

Ser Gly Thr Asp Phe
75

Leu Ala Val Tyf Tyr
90

Gly Ser Gly Thr Lys
105

&0

<223> CDRL1

Pro Ser
Ser

Ser Val Gly
15 '

Legu Tyr Ser
20

Pro Gly Gln

Ser Gly val

Thr Leu Thr

80

Gln Gln
a5

Cys

Leu Glu Ile

1i¢

<220> <221> DOVAI N
<220> <221> DOVAI N <222> (95)..(103)
G@n Ser Leu Pro
Cys Lys Ser
20 25 30 63 WD 2007/027714 PCT/ US2006/ 033764
Leu Ala Trp Ser An Adn Lys Pro Ay dn 35 40
Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Lys Ser
Phe Thr Gy Ser Ay Ser Ay Thr r
ERPRE
Phe Gy Ser Ay Thr
<211> 114 <212> PRT



<221> DOVAI N <222> (24)..(40) <223> CDRL1 <220> <221> DOMWAI N
<222> (56)..(62) <223> CDRL2 <220> <221> DOVAIN <222> (95)..(103)
<223> CDRL3 <400> 62 Asp Ile Val Met Ser G n Ser Pro Ser Ser Val Ala
Val Ser Val Gy 15 10 15 du Lys Val Thr Met Asn Cys Lys Ser Ser
A n Asn Leu Leu Tyr Ser 20 25 30 64 WD 2007/027714 PCT/ US2006/ 033764
Ser Asn G n Lys Asn Phe Leu Ala Trp Tyr Gn Gn Lys Pro Ay Gn 35 40
45 Ser Pro Lys Leu Lou Ile Tyr Trp Ala Ser Thr Arg Lys Ser dvy Val
50 55 60 Pro As Arg} The Thr Ay Ser Ay Ser Ay Thr Asp Phe Thr Lou
Thr 65 70 73’08‘8"7"’?7”9‘ Ser Ser Val Arg Ala Gu Asp LouPAFESIHE3FGH Tyr
Cys Gn An 85 90 95 Tyr Tyr Ser Tyr Pro Phe Thr Phe Ay Ser @y Thr
Lys Leu Gu Ile 100 105 110 Lye Arg <210> 63 <211> 112 <212> PRT
<213> Mus nuscul us <220> <221> DOVAI N

Asp Ile Val Met Sex Gln Ser Pro Ser Ser Val Ala Val Sexr val Gly
1 5 id i5

Glu Lys Val Thr Met Ser Cys Lys Ser Sex Gln Ser Leu Leu Tyr Ser
20 25 30

Ser hsn Gln Lys Asn Phe Leu Ala Txp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Ile Leuw Thr
&5 - 70 75 8o

Ile Ser Ser Val Arg Ala Glu Asp Leu Ala Phe Tyr Tyr Cys Gln Gln
85 20 95

Tyxr Tyr Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile
1040 105 110

Lys Arg

<210> 59
Lo=2lls> 114
<212> PRT
<213> Mus musculus

<220>

<221> DOMATIN
«222> (24)..(40)
<223> CDRL1

<220>

<221> DCMAIN
<222> (56)..({82)
<223> CDRI2

«220>

«221> DOMAIN
2222 (853)..(103)
<223> CDRL3 :
<400> 59

Asp Ile Val Met Ser Gln Ser Pro Ser Ser Gln Thr Val Ser Val Gly
1 5 _ 10 15

&l



<222> (24)..(38)
<223> CDRL2
<400> 63 Asp Il e Val
Gy 151015 Gn Arg Ala Thr
Ser 20 25 30 Asp
Gy @n Pro Pro
Leu Lou Ile Tyr
Arg Phe Ser
70 75 80 P
Arg 85 90 95 Gu Lou Pro Tyr Thr Phe Ay Ay Ay Thr Lys Leu Gn lle
Lys Arg 100 105 110 '
musoul us

Glu Arg Val Thr Met
20

Ser Asn Gln Lys Asn
35

Ser Pro Lys Leu Leu
50

Prc Asp Arg Phe Thr
65

Ile Ser Ser Val Lys
85

Tyr Tyr Ser Tyr Pro
100

Lys Arg

60

114

PRT

Mug nmusculus

<210>
<21ll>
<212>
<213>

<2202
«221>
<222
<223

DOMAIN
{24) .. (40}
CDRL1

<220>
<221
<222%
<223>

DOMATIN
(56) .. (62}
CDRLZ2

<220>
<221>»
<222>
<223>

DOMAIN
(95)..(103)
CDRL3

<400> 60

Asp Ile Val Met Ser
1 5

<223> CDRL1

<210> 64 <211> 112
<220> <221> DOVAIN <222> (24)..(38)

Gn Ser Pro Ala Ser
Ile Ser Cys Arg Al-a Ser
Tyr Ser Tyr Met His Trp
Ay Vval

Gu Asp Ala Ala Thr Tyr Tyr

Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser
25 30

Phe Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln
40 45

Ile His Trp Ala Ser Thr Arg Glu Ser Gly

Val
55 80 .

Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

70 75 80

Ala Glu Asp Leu Ala Leu Tyr Tyr Cys Gln Gln
90 a5

Phe Thr Phe Gly Sexr Gly Thr Lys Leu Glu Ile
105 110

Gln Ser Pro Ser Ser Leu Ala Val Ser Val Gly
10 15

&2

<220> <221> DOVAI N <222> (54)..(60)
<220> <221> DOMAIN <222> (93)..(101)
Leu Thr

<223> CDRL3
Phe Ala Val Al a Leu
Lys Ser Val
Tyr An Gn Lys Pro
35 40 45 65 WD 2007/ 027714 PCT/ US2006/ 033764 Lys

Lau Ala Ser Asn Leu Asp Ser
Gy Ser Ay Thr Asp Phe Thr Lou
Fé?%%ﬁﬁﬁﬂﬂJ Au %6

bl

Pro Ala 50 55 60

<212> PRT <213> Mus
<223> CDRL1



<220> <221> DOVAI N <222> (54)..(60) <223> CDRL2 <220> <221> DOVAI N
<222> (93)..(101) <223> CDRL3 <400> 64 Asp Ile Val Leu Thr @ n Ser
Pro Thr Ser Leu Ala Val Ser Lau Gy 15 10 15 dn Arg Ala Thr Ile
Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Ser 20 25 30 Asp Tyr Ser Tyr
Met His Trp Tyr An G@n Lys Pro Ay Gn Pro Pro 35 40 45 Lys Leu Leu
Ile Tyr Leu Ala Ser Asn Leu u Ser Ay Val Pro Ala 50 55 60 66 WO
2007/ 027714 PCT/ US2006/ 033764 Arg Phe Ser Ay Ser Ay Ser Ay Thr
Asp Phe Thr le His 65 70 75 80 Pro Val Gu Qu G u Asp Al a
Ala Thr Tyr {@20@2”{3 n Hs Ser Arg 85 90 95 Qu Leu Pﬁ?@“?%“”ﬁﬁdf Phe
Gy Ay Ay Thr Lys Leu Gn Ile Arg Arg 100 105 110 <210> 65 <211>
112 <212> PRT <213> Mus nuscul us <220> <221> DOVAI N <222>
(24)..(38) <223> CDRL1 <220> <221> DOVAI N

Glu Lys Val Thr Met Asn Cys Lys Ser Ser @Gln Ser Leu Leu Tyr Ser
20 45 30

Thr Asn Gln Lys Asn Phe Leu Ala Trp Tyr Gln GIn Lys Pro Gly Gln
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Lys Ser Gly Val
50 55 &0 )

Pro Asp Arg FPhe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Tle Ser Ser Val Lys Ala Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln
a5 S0 95

Tyr Tyr Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile
100 105 110

Lys Arg

<210> 61

<211> 114

«212» PRT

«<213> Mus musculus

<220>

<221> DOMAIN
<222> (24)..(40)
<223> CDRLL1

«220>

_ %221> DOMAIN -
<222> (5B6)..{62)
<223> CDRL2

«<220>

<221> DOMAIN

<222»> (55).. (103} , -
<223> CDRL3

<400> 61

Asp Ile Val Met Ser Gln Ser Pro Ser Ser Leu Pro Val Ser Val Gly

1 5 10 15

Glu Lys Val Thr Met Ser Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser
20 25 30

63



<222> (54)..(60)

<223> CDRL2

<220> <221> DOVAI N <222> (93)..(101)

<223> CDRL3 <400> 65 Asp Ile Val Lau Thr G n Ser Pro Ala Ser Leu Al a
Val Ala Lou dy 15 10 15 d@n Arg Ala Thr Ile Ser Cys Arg Ala Ser
Lys Ser Val Ser Thr Ser 20 25 30 Asp Tyr Ser Tyr Met His Trp Tyr A n

An Lye Pro Gy @n Pro
Asn Leu Asp Ser Qvy, Val
Sex @'y Thr Asp Phe Thr

Pro 35 40 45 Lys Leu Leu Ile Tyr Leu Al a Ser
Pro Ala 50 55 60 Arg Phe Ser Ay Ser Gy
Lau Asn Ile Hs 65 70 75 80 Pro Val Gu Qu

Gu Asp Ala dyr Tyr Cys G n His Ser Arg 67 714
PCT/u32006/3@%@3§9ﬁ§5 90 95 G u Phe Pro Tyr Thr Phev%?éggﬁgg%gé'Thr

Lys Lou Gu lle Lys Arg
<213> Mus muscul us

15 10 <210> 67 <211> 17 <212> PRT <213> Mus nuscul us

100 105 110 <210> 66 <211> 10 <212> PRT
<400> 66 @y Tyr Thr Phe Thr Ser Tyr Leu Met H's
<400> 67

Ser Ser Gln Lys Asn Tyr Leu Ala Trp Ser Gln Gln Lys Pro Gly Gln

35

40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Lys Ser CGly Val

50

55 60

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

65

70 75 80

ile Ser Ser Val Lys Ala Glu Asp heu Ala Val Tyr Tyr Cys His Gln

85

90 95

Tyr Tyr Ser Tyr Pro Phe Thr Phe Gly Ser Gly Thr Lys Leu Glu Ile

100

Lys Arg

<210>
«21l>
<21l2>
<213>

62
114
PRT

<220>
<221>
<222>
<223>

DOMAIN

CDRL1

220>
<221
<222>
<223

DOMATIN

CLRIr2

<220>
<221>
<222>
<223>

DOMATN

CDRL3

<400> 62

{24} .. (40}

(56) ..(62)

{e5)..(103)

165 110

Mug musculus

Asp Ile Val Met Ser Gln Ser Pro Sex Ser Val Ala Val Ser Val Gly

1 5

10 15

Glu Lys Val Thr Met Asn Cys Lys Ser Ser Gln Asn Leu Leu Tyr Sexr

20

25 30

64



Tyr Ile Asn Pro Tyr Asn Asp Ay Thr Asn Tyr Asn Qu Lys Phe Lys 1 5
10 15 dy <210> 68 <211> 6 <212> PRT <213> Mus nuscul us <400> 68
Asn Trp Asp Val Ay Tyr 1 5 <210> 69 <211> 11 <212> PRT <213> Mis
muscul us <400> 69 Arg Ala Ser An Ser Ile Ser Asp Tyr Leu Hs 15
10 <210> 70 <211> 17 68 WD 2007/ 027714 PCT/ US2006/ 033764 <212> PRT
<213> Mus nusculus <400> 70 Lys Ser Ser -G n Ser Less Leu Tyr Ser Ser
Asn G n Lys Asn Phe Leu 1 5 10 15 Ala <210> 71 <211> 15 <212> PRT
<213> Mus nmusculus <400> 71 Arg Ala Ser Lys Ser Val Ser Thr Ser Asp
Tyr Ser Tyr‘wgﬁmppyﬂ41 5 10 15 <210> 72 PCT/US2006/033764

Ser Asn CGln Lys Asn Phe Leu Ala Trp Tyr Gln Glan Lys Pro Gly Gln
35 40 45

Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arxg Lys Ser Gly Val
50 55 a0

Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr
65 70 75 80

Ile Ser Ser Val Arg Ala ¢Glu Asp Leu Ala FPhe Tyr Tyr Cys Gln Gin
B85 80 25

Tyr Tyr Ser Tyxr Pro Phe Thr Phe @ly Ser Gly Thr Lys Leu Glu Ile
100 105 110

Lys Arg

<210>» 63

<211> 112

<212> PRT

«213> Mus musculus

<220>
<221> DOMAIN
<222> (24)..(38)

«223> CDRL1l

<220

<221> DOMAIN
<222> (54)..(60)
<223> CDRL2

<220>

<221> DOMAIN

«222> {93).. (101}

<223> (CDRL3

<400> 63

Bsp Ile Val Leu Thr Gln Ser Pro Ala Sexr Phe Ala Val Ala Leu Gly
1 5 ig is5

@ln Arg Ala Thr Tle Sexr Cys Arg Ala Ser Lys Sex Val Ser Thr Ser
20 25 30

Asp Tyr Ser Tyr Met His Trp Tyr Gln Gln Lys Pre Gly Gln Pro Pro
35 40 ) 45

65



<211> 7 <212> PRT <213> Mus nusculus <400> 72 Tyr Ala Ser dn Ser
Ile Ser 1 5 <210> 73 <211> 7 <212> PRT <213> Mus nuscul us <400>
73 Trp Ala Ser Thr Arg Lys Ser 1 5 <210> 74 <211> 7 <212> PRT
<213> Mus nusculus <400> 74 Leu Ala Ser Asn Less Qu Ser 1 5 69 WO
2007/ 027714 PCT/ US2006/ 033764 <210> 75 <211> 9 <212> PRT <213> Mis
muscul us <400> 75 G n Asn Gy H's Ser Phe Pro Phe Thr 1 5 <210> 76
<211> 9 <212> PRT <213> Mus nusculus <400> 76 G n G n Tyr Tyr Ser

Tyr Pro Ph eWT)@()O'T/OZWH PCT/US2006/033764

Lys Leu Leu ¥le Tyr Leu Ala Ser Asn Leu Asp Ser Gly Val Pro Ala
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 75 80

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser Arg
B5 80 95

Glu Lew Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

<210> 64

<21l> 112

<212> PRT

<213> Mus musculus

<220
«221> DOMAIN
c222> (24)..(38)

«223> CDRL1

<220

<221> DOMAIN
<222> (54)..{50)
«223> CDRLZ2

«220>

<221> DOMAIN

<222> (93)..({10L)

<223> CDRL3

<400> 64

Asp Ile Val Leu Thr Gln Ser Pro Thr Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Gln Arg Bla Thr Ile Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Ser
20 25 3D

Asp Tyr Ser Tyr Met His Trp Tyr Glm Gln Lys Pro Gly Gln Prc Pro
35 49 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leun Glu Ser Gly Val Pro Ala
50 55 60

1)



15 <210> 77 <211> 9 <212> PRT <213> Mus nusculus <400> 77 Gn H's
Ser Arg Qu Lau Pro Tyr Thr 1 5 <210> 78 <211> 10 <212> PRT <213>
Mus nuscul us <220> <221> VARI ANT <222> (1)..(1) <223> Can be Gy or
Ala <220> <221> VARI ANT <222> (2)..(2) <223> Can be Tyr or His
<220> <221> VARI ANT <222> (3)..(3) <223> Can be Thr or Ser <220>
<221> VARI ANT 70 WD 2007/027714 PCT/ US2006/ 033764 <222> (4)..(4)
<223> Can be Phe or Leu <220> <221> VARI ANT <222> (6)..(6) <223>

Can be Ser, Arg, Ala or Thr <220>
WO 2007/027714 PCT/US2006/033764

Arg Phe Ser Gly Ser Gly Ser (Gly Thr Asp Phe Thr Leu Asn Ile His
65 70 : 75 8¢

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyxr Tyr Cys Gln His Ser Arg
85 90 95

Glu Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Arg Arg
100 105 110

<210> 65

<211 112

<2]2% PRT

<213> Mus musculus

220>

<221> DOMAIN
<222> (24})..(38}
<223> CDRL1

<220

<221> DOMAIN
<222> (54)..(60)
<223> CDRL2

<220
<221> DOMAIN
<222»> (93)..(101)

<223> CDRL3
<4Q0> &5

Asp Ile Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ala Leu Gly
1 5 10 15

Gln Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Ser
20 25 30

Asp Tyr Ser Tyr Met His Trp Tyr Gin Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Asp Ser Gly Val Pro Ala
50 1] &0

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn Ile His
&5 70 75 80

Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys Gln His Ser Arg

&7



<221> VARI ANT <222> (7)..(7) <223> Can be Tyr, Asn or H's <220>
c221> VARI ANT <222> (8)..(8) <223> Can be Lou, Asn or Val <220>
<221> VARI ANT <222> (9)..(9) <223> Can be Leu, Met or lle <220>
<221> VARI ANT <222> (9)..(9) <223> Can be Lys or H's <220> <221>
msc feature <222> (10)_.(10) <223> Xaa can be any naturally
occurring amno acid <400> 78 Xaa Xaa Xaa Xaa Thr Xaa Xaa Xaa Xaa
Xaa 1 5 10 <210> 79 <211> 17 <212> PRT <213> Mus nuscul us <220>
<221> VARI ANT <222> (5)..(5) <223> Can be Tyr or Asa <220> <221>
VARI ANT  <2¥B0Q7p37714( 7) <223> Can be Asp, Ay or Al aPCEPHI/033764

85 50 95

Glu Phe Pro Tyxr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
104 105 110

<210> 66

<21l> 10

«212> PRT

<213> Mus musculus

<400> 66
Gly Tyr Thr Phe Thr Ser Tyr Leu Met His
1 5 10

<210> 67

«211> 17

<212> PRT

<213> Mug musculus

<400> &7
Tyr Ile Asn Pro Tyr Asn Asp Gly Thr Asn Tyr Asn Glu Lys Phe Lys
1 [ 10 15

Giy

<210> 68

«21ix &

<212> ERT

<213>» Mus musciilus

<4D00> 68
5

Asn Trp ARap Val Giy Tyr

1 5

<210> 69

<211l> 11

<212% PRT

<213> Mus musculus

400> 63
Arg Ala Ser Gln Ser Ile 8er Asp Tyr Leu His
1 5 190

<2310> 70
<211= 17

68



<221> VARI ANT 71 WD 2007/027714 PCT/ US2006/ 033764 <222> (8)..(B)
<223> Can be Ile, Ay or Val <220> <221> VAR ANT <222> (9)..(9)
<223> Can be Thr or Pro <220> <221> VARI ANT <222> (10)..(10) <223>
Can be Asn or Lys <220> <221> VARI ANT <222> (13)..(13) <223> Can be
Au or An <220> <221> VARI ANT <222> (14)..(14) <223> Can be Asn
or Lys <220> <221> VARI ANT <222> (16)..(16) <223> Can be Arg or
Lye <220> <221> VARI ANT <222> (17)..(17) <223> Can be Ay or H's
<400> 79 Tyr Ile Asn Pro Xaa Asn Xaa Xaa Xaa Xaa Tyr Asn Xaa Xaa Phe
Xaa 1 5 10 ¥Y920W4x"4¥210> 80 <211> 6 PCTAUS2006/033764

<212> PRT
<213> Mus musculus

<400> 70

Lys Ser Ser Gln Ser Leu Leu Tyr Ser Sexr Asm Gln Lys Asn Phe Leu
1 5 10 15

Ala

<210> TJL

<211L= 15

<212>» PRT

<213> Mus musculus

<400> 71

Arg Ala Ser Lys Ser Val Ser Thr Ser Asp Tyr Ser Tyr Met His
1 5 10 15

<210»> 72

<211> 7

«212> PRT

<213> Mus musculus

400> 72
Tyr Ala Ser Gln Sexr Tle Ser
1 5

<210> 73

<21l> 7

<212> PRT

<213> Mus musculus

<400> 73
Trp Ala Ser Thr Arg Lys Ser
i 5

<210> 74

<211l>" 7

<212> PRT

<213> Mus musculus

<400> 74

Leu Ala Ser Asn Leu Glu Sex
1 5

69



<212> PRT <213> Mus nuscul us <220> <221> VARI ANT <222> (4)..(4)
<223> Can be Val, Arg, Lau, @ n or Phe <220> <221> VARI ANT <222>
(5)..(5) 72 WO 2007/027714 PCT/ US2006/ 033764 <223> Can be Gy, Ala,
Asp or Thr <220> <221> VARI ANT <222> (6)..(6) <223> Can be Tyr, Cys
of Phe <400> 80 Asn Trp Asp Xaa Xaa Xaa 1 5 <210> 81 <211> 11
<212> PRT <213> Mus nuscul us <220> <221> VARI ANT <222> (5)..(5)
<223> Can be Ser, Thr or Axg <220> <221> VARI ANT <222> (7)..(7)

<223> Can be Ser or Arg <400> 81 Arg Ala Sex G n Xaa lle Xj’;\a Asp Tyr
Lau Hi s 1 PORHTOEIYGS g0 - PCT/US2006/033764

<21Q» 75

<211i> 9

<212» PRT

<213> Mus musculus

400> 75

@ln Asn @Gly His Ser Phe Pro Phe Thr
1 5

<210 78

<211 9

212> PRT

<213= Mus musculus

<400> 76

Gln Gln Tyr Tyr Ser Tyr Pro Phe Thr
1 5

<210 77

<21ll> &

«212= PRT

<213> Mus musculus

<400 77

Gln His Ser Arg Glu Leu Pro Tyr Thr
1 5

<210> 78

<21i>»> 10

<212> PRT

«213> Mus musculus

<220>

<221> VARIANT

<222> (1)..(1)

<223> Can be Gly or Ala

<220>

<221> VARIANT

«222» (2}..(2}

<223> Can be Tyr or His

<220>

<221> VARIANT

<222> (3)..(3)

<223> Can be Thr or Ser

<220>
<221l> VARIANT

79



<211> 17 <212> PRT <213> Mus nuscul us <220> <221> VARI ANT <222>
(5)..(5) <223> Can be Ser, Asn or Thr <220> <221> VARI ANT <222>
(10)..(10) <223> Can be Ser or Thr <220> <221> VARI ANT <222>
(11)..(11) <223> Can be Asn or Ser <220> 73 WD 2007/027714

PCT/ US200GF 033764 <221> VARI ANT <222> (15)..(15) <223> Can be Phe or
Tyr <400> 82 Lys Ser Ser A n Xaa Leu Lau Tyr Ser Xaa Xaa G n Lys Asn
Xaa Lau 1 5 10 15 Ala <210> 83 <211> 15 <212> PRT <213> Muis
muscul us <220> <221> VARI ANT <222> (8)..(8) <223> Can be Thr or Al a
<220> <221> VWRRMAQRT714 PCT/US2006/033764

«222>  (4)..(4)
<223> Can be Phe or Leu

<220>

<221> VARIANT

«222> (6)..(8)

<223> Can be Ser, Arg, Ala or Thr

<220>

<221> VARTANT

<222> {7)..(7)

<223> Can be Tyr, Asn or His

=220

<221l> VARIANT

«222> (8} ..(8)

«223> (an be Leu, Asn or Val

<220>

<221l> VARIANT

<222 {9}..(9)

<2235 Can be Leu, Met or Ile

<220>

<221> VARIANT

<222> (9)..(9)

<223>» Can be Lys or His

<220>

<221> misc_feature

<222>  {10)..(10)

<223> Xaa can be any naturally occurring aminc acid

<400> 78

¥aa Xaaz Xaa Xza Thr Xaa Xaz Xas Xaa Xaa
1 5 10

<210> 79

<21i> 17

<212> PRT

<213> Mus musculus

220>

<221> WVARIANT

<222= (5)..(B)

<223> Can be Tyr or Asn

<220>

«221> VARIANT

<222 (7}..(7N

<223> Can be Asp, Gly or Ala

<220
<221> VARIANT

71



<222> (9)..(9) <223> Can be Ser or Phe <220> <221> VARI ANT <222>
(10)..(10) <223> Can be Asp, Gy or Ala <220> <221> VARI ANT <222>
(12)..(12) <223> Can be Ser or Asn <220> <221> VARI ANT <222>
(13)..(13) <223> Can be Tyr or Phe <220> <221> VARI ANT <222>
(14)..(14) <223> Can be Met, he or Leu <220> <221> VARI ANT <222>
(15)..(15) <223> Can be H's or Aen <400> 83 74 WO 2007/027714
PCT/ US2006/ 033764 <223> Can be Qu or Asp <400> 86 Leu Ala Ser Asn

Leu Xaa Ser 1 5

<210> 87 <211> 9 <212> PRT <213> '})/HTS;U%[%%:[{':L&S

<220> WO 2007/027714

<222
<223>

<220>
<221 >
<222x
<223

<220
<220 >
«222%
<223 >

<220
<221
<222
<223>

<220>
<221
«222»
<223

<220>
<221
<222
<223

<220>
<221>
<222>
<223>

<400>

(8)..(8)
Can be Ile, Gly or Val

VARIANT
(9)..1(9)

Can be Thr or Pro

VARIANT
(10} .. (10)
Can be Agn or Lys

VARIANT
{213)..{13}
Can be Glu or Gln

VARIANT
(14) .. ({14}
Can be Asn or Lys

VARIANT
{16) .. (16)
Can be Arg or Lys

VARIANT
17y ..(17
Can be Gly or His

75

Tyr Ile Asn Pro ¥aa Asn Xaa Xaa Xaa Xaa Tyr Asn Xaa Xaa Phe Xaa

1

Xaa

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

<220
<221>
<222>
<223>

<220>
<221l>
<222

5 10 15

80

5

PRT

Mus musculus

VARIANT
(4}..(4)
Can be Val, Arg, Leu, @ln or Fhe

VARIANT
{5)..(5}

72



<221> VARI ANT <222> (8)..(8) <223> Can be Phe or Tyr <400> 87 Gn
Asn Gy H's Ser Phe Pro Xaa Thr 1 5 <210> 88 <211> 9 <212> PRT
<213> Mus nuscul us <220> <221> VARI ANT <222> (1)..(1) <223> Can be
G@n or Hs <400> 88 Xaa G n Tyr Tyr Ser Tyr Pro Phe Thr 1 5 <210>
89 <211> 9 <212> PRT <213> Mus nuscul us <220> <221> VAR ANT <222>
(8)..(8) <223> Can be Tyr, Leu or Trp <400> 89 Gn H's Ser Arg Gu
Leu Pro Xaa Thr 1 5 76 WD 2007/027714 PCT/ US2006/ 033764 <210> 90

<211> 118 <212> PRT <213> Artificial <220>
WO 2007/027714 : PCT/US2006/033764

<223> Can be Gly, Ala, Asp or Thr

<220>

<221> VARIANT

222> (6)..(6)

<223> C(an be Tyr, Cys of Phe

<400> 80

Asn Trp Asp Xaa Xaa Xaa
1 5

<210> 81

<211l> 11

<212> PRT

<213> Mus musculus

<220>

<221l> VARIANT

<222> (5).. (5}

<223> Can be Ser, Thr or Axg

<220>

<221l> VARIANT

<222  (7)..(7}

<223> Can be Ser or Arg

<400> 81

Arg Ala Ser Gln Xaa Ile Xaa Asp Tyr Leu His
1 5 10
<210> B2

<211> 17

<212» PRT
<213> Mus musculus

<220>

<221> VARIANT

<2225 ({5)..(8) .
<223> Can be Ser, Asn or Thr

<220>

<221> VARIANT

<222> {10) .. (10}

<223» Can be Ser or Thr

«<230>

<221> VARIANT

222> {11).. (11}

<223> C(Can be Asn or Ser

<220

73



<223> Human franewor ks,
(26)..(35) <223> CDRHL

CDRH2

Adn

Tyr
Trp
Asp
Lys
Asp
Met

PRT

Val G n Len Val
10 15 Ser
20 25 30 Ser

Met Ser Trp Val

rodent CDRs

<220> <221> DOVAIN <222>
<220> <221> DOVAI N <222> (50)..(66)
<220> <221> DOVAIN <222> (99)..(107)
Gu Ser dy Ay dy Val
Leu Arg Leu Ser Cys Ala Ala Ser Ay Phe Thr

<223> CDRH3

Phe Ser

<223>

<400> 90
Val Gn Pro Gy Ar

g 15
Ser

Arg Gn Ala Pro Ay Lys Ay Leu Gu

Val 35 40 45 Ala Thr Ile Ser Arg Ay Gy Ay Asn Thr Tyr Tyr Pro

Ser Val

50 55 60 Lys Ay Arg Phe Thr

Ile Ser Ar

Asn Ser

As
Asn Thr WORUARF14 65 70 75 80 Len G n Met Asn SePg‘EB%%E"A%”% adu

Thr Al a Val

Asp Tyr Trp Ay @n dy Thr

<221>
<222>
<223>»

<400

VARIANT
{15} ..{15}
Can be Phe or Tyr

82

Thr Val
<211> 114

Lys Ser Ser Gln Xaa Leu Leu Tyr Sexr Xaa Xaa Gln Lys Asn Xaa Leu

1

Ala

=210
<211
<21l2=>
<213>

| «220>
<221»
<222>
<223>»

<220>
<221>
<222>
<223>

220>
<221>
<223>
<223>

«220>
<221>
<222
<223>

<220>
<221>
<223>
<223 >

<220
<221>
<222>
<223>

<220
<221>
<222>
<223>

<400>

5

83

15

BERT

Mus musculus

VARIANT
(8)..(8)
Can be Thr or Ala

VARIANT
{(3)..(2)
Can be Ser or Phe

VARIANT
(10) ..{10)
Can be Asp, Gly ox Ala

VARIANT
{12} ..(12)
Can be Ser or Asn

VARTANT
(13) .. (13}
Can be Tyr or Phe

VARIANT
(14) ..(14)
Can be Met, Zhe or Leu

VARIANT
{15)..(15)
Can be Hiz or Asn

83

19

74

15

Tyr Tyr Cys 85 90 95 Ala Arg Trp Pro Phe Ser Tyr Ay
100 105 110 Leu Val
77 WD 2007/027714 PCT/ US2006/ 033764 115 <210> 91

Ser Ser
<212>



<213> Artificial <220>
<221> DOVAI N <222> (26)..(35) <223> CDRL1 <220> <221> DOVAI N
<222> (50)..(66) <223>
<223> CDRL3

Leu
Lys
Adn
Asn
Ser
du
Tyr

Ser
Ser

Pro
Val

Pro
Asp
Thr
Phe
Phe

<223> Human framewor ks, rodent CDRs <220>

CDRL2 <220> <221> DOMAIN <222> (99)..(104)

<400> 91 Gu Ile Val Leu Thr An Ser Pro Ay Thr Lau Ser

dy 1510
Ser Thr Ser
Ay An Ala
Ser Ay lle
Asp Phe Thr
Ala Val Tyr
Gy dn dy

15 Gu Arg Ala Thr Leu Ser Cys Arg Al a Ser
20 25 30 Asp Tyr Ser Tyr Met His Trp Tyr Gn
Pro 35 40 45 Arg Leu Lau Ile Tyr Lau Al a Ser
Pro Asp 50 55 60 Arg Phe Ser Ay Ser Gy
Lau Thr Ile Ser 65 70 75 80 Arg Lau GQu Pro
Tyr Cys An Hs Ser Arg 85 90 95 G u Phe Pro
Thr Lys Val Qu lle Lys Arg 100 105 110 78

WD 2007/ 027714 PCT/ US2006/ 033764 Thr Val <210> 92 <211> 115



<212> PRT <213> Artificial <220> <223> Human franmewor ks, rodent
CORs <220> <221> DOVAIN _  <222> (24)..(38) <223> CDRH1L <220> <221>
DOVAI N <222> (54)..(60) <223> CDRH2 <220> <221> DOVAIN <222>
(93)..(101) <223> CDRH3 <400> 92 Gn Val dn Len Val Gn Ser Ay
Ala Gu Vval Lys Lys Pro dy Ala 1 5 10 15 Ser Val Lys Val Ser Cys
Lys Ala Ser Ay Tyr Thr Phe Thr Ser Tyr 20 25 30 Val Met His Trp Val
Arg An Ala Pro Ay Gn Ay Leu Qu Trp Met 35 40 45 dy Tyr Ile Asn
Pro Tyr Asn Ala 3y Thr Asn Tyr Asn Qu Lys Phe 5 s Ay
Arg Val THY 208027 Phr  Thr Asp Thr Ser Thr Ser Thr Ngca‘gsrzg’g%ﬁl’*%o 75 80
Met Gu Len Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys 85 90
95 Ala Arg Asn Trp Asp Val Gy Tyr Trp Ay An dy Thr Leu Val Thr
100 105 - 110 79 WO 2007/027714 PCT/ US2006/ 033764 Val Ser Ser 115

<223> Can be Glu or Asp
«400> 86

Leu Ala Ser Asn Leu Xaa Ser
1 5

<210> B7

<211l> 9

<212> PRT

<213> Mus musculus

<220>

<221> VARIANT

<222> {8)..(8)

<223> Can be Phe or Tyr

<400> 87

‘Gln Asn Gly His Ser Phe Pro Xaa Thr
1 5

<210> 88

«211> 9

<212> PRT

<213> Mus musculus

<220>

«221» VARIANT

<222> {1}).. (1)

«223> Can be Gln or His

<400> 88

Xaa Gln Tyr Tyr Ser Tyr Pro Phe Thr
1 5

«<210> 89

«21l> 9

<212> PRT

«213> Mus musculus

<220

<221> VARIANT

2222 (8)..(8)

«223> Can be Tyr, Leu or Trp

<400> 89

Gln His Ser Arg Giu Leu Pro Xaz Thr
1 , &

76



c210> 93 <211> 116 <212> PRT <213> Artificial <220> <223> Hunan
framewor ks, rodent CDRs <220> <221> DOVAIN <222> (24)..(40) <223>
CDRL1 <220> <221> DOMAI N <222> (56)..(62) <223> CDRL2 <220> <221>
DOVAI N <222> (95)..(103) <223> CDRL3 <400> 93 Asp Ile Val Met Thr
G@n Ser Pro Asp Ser Leu Ala Val Ser Len dy 15 1015 du Arg Ala
Thr Ile Asn Cys Lys Ser Ser A n Ser Lou Leu Tyr Ser 20 25 30 Ser Asn
A@n Lys Asn Phe Leu Ala Trp Tyr An G@n Lys Pro Ay Gn 35 40 45 Pro
Pro Lys Leu Leu Ile Tyr Trp -Ala Ser Thr Arg Qu Ser Ay Val 50 55 60
Pro Asp Arg Wheotder’7dl y Ser Gy Ser Ay Thr Asp Phe THRCTUBW06HBI764 65
70 75 80 Ile Ser Ser Leu G n Ala Au Asp Val Ala Val Tyr Tyr -Cys Gn
A@n 85 90 95 Tyr Tyr Ser Tyr Pro Phe Thr Phe Ay A n @y Thr Lys Val
AQu Ile 80 WO 2007/027714 PCT/ US2006/ 033764 100 105 110

<210 90

<21l> 118

<212» PRT

<213» Artificial

<220>
<223> Human frameworks, rodent CDRs

220>
<221> DOMAIN

. <222>  (26)..(35)
<223> CDRHL1

<220>

<221»> DOMAIN
<222> (50)..(88)
<223> CDRH2

<220>

<221> DOMAIN

<222> (99)..{107)

<223> CDRH32

<400> 90

Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gla Pro Gly Arg
1 5 10 15

Ser Lieu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Ser Met Ser Txp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Thr Ile Ser Arg Gly Gly Gly Asn Thr Tyr Tyr Pro Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asp Ser Leu Arg Ala Glu Asp Thr Ala Vel Tyr Tyr Cys
85 80 a5

Ala Rrg Trxp Pro Phe Ser Tyr Gly Met Asp Tyr Trp Gly Gln Gly Thr
100 1035 : 110

Len Val Thr val Ser Sex

77



Lys Arg Thr Vval 115 81

WO 2007/027714 PCT/US2006/033764

115

«210>» 951

<211l 114

«212> PBRT

«213> Artificial

<220>
<223> Human frameworks, rodent CDRs

=220
<221» DOMAIN

«222% {26}..{35)
«223> CDRL1

<220
<221s> DOMAIN
<222= (50}..(66)
<223> CDRi2

<220

<221: DOMATIN

<222 (99} ..(104)

<223> CDRL3

«<400= 91

Glu Ile Val Leu Thr Gln Ser Pro Gly Thxr Leu Sex Leu Ser Pro Gly
i 5 i0 i5

Glu Arg Ala Thr Leu SBer Cys Arg Ala Ser Lys Ser Val Ser Thr Ser
20 25 30

Asp Tyr Ser Tyr Met His Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro
35 40 45

Arg Leu Leu Ile Tyr Leu Ala Ser Asn DLeu Asp Ser Gly Tle Pro Asp
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leuw Thr Ile Ser
85 70 75 80

Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys Glu His Ser Arg
85 og 95

Glu Phe Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg
100 105 110

78



WO 2007/027714 PCT/US2006/033764

Thr Val

<210> 92

<21li> 115

«212> PRT

<213» Artificial

<220
<223> Human frameworks, rodent CDRs

<220>

«221> DOMAIN
<222>  (24)..{(38)
<223» CDRHL

<220>

<221> DOMAIN
«222> (54)..(80)
<223> CDRH2

<220

<221> DOMAIN

«222>  (53)..(101)

«223> CDRH2

<400> 92

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

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyrxr Thr Phe Thr Ser Tyr
20 25 30 .

Val Met Hig Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Tyr Ile Asn Pro Tyr Asn Ala Gly Thr Asn Tyr Asn Glu Lys Phe
50 55 60

Lys @ly Arg Val Thr Met Thr Thr Asp Thr Ser Thr Ser Thr Ala Tyr
65 70 75 80

Met @lu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Arg Asn Trp Asp Val Gly Tyr Trp Gly Gln Gly Thr Leu Val Thr
100 105 - 110

79



WO 2007/027714 PCT/US2006/033764

Val Ser Ser

115
<210> 93
<211l> 116
<212> PRT

<213> Artificial
<220>

<223> Human f£rameworks, rodent CDRs

<220>

<221> DOMAIN
«222» (24)..(40)
<223> CDRL1

<220

<221> DOMAIN

<222> (56)..(62)

<223> CDRL2

<220

<221»> DCMATIN

<222> (95}..(103)

<223> CDRL3

<400> 893

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 30 15

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Leu Leu Tyr Ser

Ser Asn Gln Lys Asn Phe Leu Ala Trp Tyr Gln Gin Lys Pro Gly Gln
35 449 45

Pre Preo Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Sexr Gly Val

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr

a5 70 75 80

Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln

Tyr Tyr Ser Tyr Pro Phe Thr Phe Gly &ln Gly Thr Lys val Glu Ile
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Lys Arg Thr val
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