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variety ins to regul ate di stinct biol ogi cal events such as cell
migration, pm:bﬂmt%mwtmrmehQﬁﬁaﬁ@?’ﬁW’aﬁddW‘“%pec| fically, the closely

rel at ed but R%i?:]I’E%CAR fntegrins avb3 and aVvb5 have been shown to nediate

i ndependent ways 1 n the angi ogeni c process- An antjbody generated

agai nst” aVB3 bl oTheeds Mmonﬁldﬁnablp e@&?t‘“@?’%ﬁﬂ""f%@ﬁ’"@%ﬁ dPﬂélBRf‘ed 25

angi ogenesi s vvhere REGIs ftb frotid ranEROwit kb @l okfgR Ul ar
endot hel i al a@@"&?ﬁeﬁ %(7%%% nduée‘d angi ogenesis (Eljceifi, et al.

J. dinjpsl nvmrn;amaeastamez@ﬂoeqmdunpfor@amewws of porgells to digtnce 270:
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proteol ytic udthcgﬁﬁi‘ogaaia ptoces{. Ustegpins pcb&tmdnn@ls Udtam@fitnhm}hﬂ caifiea pot enti al

therapeutlc ent hat ape bel ng @g“nqmﬁ’ 2R8SASuRaat tENpt to
wha t@@a? JEH‘Z‘t“ é

treat certa|r S or agrrents can elicit an
i mrune respgfbﬁ&rdﬁ&ﬂdhdnmhﬁmmhmhgrmalmmmW Dginglngiveehesimamambaghonse can

result LR Al e oDl o 0L B oGl AR PP Lt UGB SO

fragmentg f ArSETIps fat e repeated a nistration
unsui t abl e fi@&adibRWRRY varicly@f BEM predins o regpidieiistindy biokagienl evepts bishes éell t o t he
patient 10 mZgrEhoE, p?oh%eroa?tgn and differentiation. Specificaily, the closely related but distinct integrins
aVb3 and aVb5 have been shown to mediate independent pathways in the angiogenic process.
An antibody generated against VB3 blocked basic fibroblast growth factor (bFGF) induced
25  angiogenesis, whereas an antibody specific to aVB5 inhibited vascular endothelial growth factor
(VEGF) induced angiogenesis (Eliceiri, et al., J. Clin. Invest.103: 1227-1230 (1999); Friedlander
et al., Science 270: 1500-1502 (1995)).
Non-human mammalian, chimeric, polyclonal {e.g., anti-sera) and/or monoclonal
antibodies (Mabs) and fragments (e.g., proteolytic digestion or fusion protein products thereof)
30  are potential therapeutic agents that are being investigated in some cases to attempt to treat
certain diseases. However, such antibodies or fragments can elicit an immune response when
administered to humans. Such an immune response can resuit in an immune complex-mediated
clearance of the antibodies or fragments from the circulation, and make repeated administration

unsuitable for therapy, thereby reducing the therapeutic benefit to the patient
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or peptide containing rml ecul e that conprises at |east a portion of an

i mrunogl obul i n nol ecul e, C%?Hﬁ d}?d to at |east one

conpl enentarity determ nng regl on avy or [light chain or a
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from any ma %@H“%"‘gﬁ‘f ﬁﬁ’f’ > 499 ¥R % mo ﬁr}veﬁi%g'ann 4 nlﬁ a rabbit, 30
arat, a I‘Od:ﬁ:lbbdy compositions, encodirrg oangnpbmcmanamlemamdﬁe&etgrfs,,hoaﬁdht he like. The
present |nvent|0 nol ecul es
Conprising. pggmfﬁ?mg?&s c%ﬁe%b“ C@xﬂ@&ﬁmﬂé %%s@énﬁ%laﬁﬁgdngg{efhggs'dgnco ee
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sequence, d% | p, portion or variant thereof The present invention
further provides reconbi nant vectors conpri si sai.d anti-du S integrin

ant i body nucl ei cThegireentisvention dso provisiss at deastjone ?dei’f“i*ridﬁ‘?é misgEmaibedeF ¢ aci ds
and/ or 0 Zesgrﬂgd ﬁBtZlQ.O An antibody according to the present invention includes any protein or

peptide containing molecule that comprises at least 2 portion of an immunoglobulin molecule,

25  such as but not limited to at least one complementarity determinng regioti (CDR) of a heavy or
light chain or a ligand binding portion thereof, a heavy chain or light chain variable region,
heavy chain or light chain constant region, a framework region, or any portion thereof, that can
be incorporated into an antibody of the present invention. An antibody of the invention can
include or be derived from any mammal, such as but not limited to a humaﬁ, a mouse, a rabbit,

30  arat, arodent, a primate, or any combination thereof, and the like.

The present invention provides, in one aspect, isolated nucleic acid molecules
comprising, complementary, or hybridizing to, 2 polynucleotide encoding specific anti-dual
integrin antibodies, comprising at least one specified sequence, domain, portion or variant
thereof. The present invention further provides recombinant vectors comprising said anti-dual

35  integrin antibody nucleic acid molecules, host cells containing such nucleic acids and/or 7
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portion of said, protein, e.ls ef er ab) at | east
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s e A spet ivertion s rovided 16hk2nd Bored S545 shEh SRR Aoes
described herein, wherein the antibody has at least one activity, such as, but not limited to

inhibition of vitronectin binding, inhbition of binding of alpha-v beta-3 to at least one of an

alpha-v beta3 ligand or receptor, inhbition of binding of alpha-v beta-5 to at least one of an

alpha-v beta-5 ligand or receptor, angiogenesis modulation, binding to dual integrin or single
30 integrin expressing cells. A(n) anti-dua} integrin antibody can thus be screened for a

corresponding activity according to known methods, such as but not Yimited to, at leastone -

biological activity towards a dual integrin protein.

The present invention further provides at least one dual integrin ant1-1dmtype antibody
to at least one dual integrin antibody of the present invention. The anti-idiotype antibody

35  includes any protein or peptide containing molecule that comprises at least a portion of an
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anounts. resent I ition
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optionally furt hé’hepr@ompwemwnalso trexadss afdmtcfnemcﬁe# for yRseRNg@t lep eRfei n or
CoMposi on,,, TE@ ﬂ%gﬁxﬁ&gm&ng\/&'aﬁm DRehit fhinEb &\Ib&b@smahosmﬁsamaﬂﬁngantl - dual

|ntegr|n anth - conposition, for amnlsterlgn%
t her apeut i C&Iﬂhym&?h@é?ﬁin\ﬂédﬁwmcwﬁﬁdmd&!%s whergip gdgastgpe adigluplaast one dual

integrin relat a&%ﬁ%lesad?esgeauﬁdeféakﬂmaﬁdyos&u&mekgasumsam mal or patient
and/ or, prior subsequent to, or _duri ngqng rel ated condition, as known in

the art and/ or ag'hﬂlgé%wi‘b‘@ﬁmﬂé‘ﬁﬁfﬁwdesﬁéas SUTROSHIORASFPTIEE &) 0o provi des at

| east one cGiRQRAIaht-Qihi m‘t’e@oﬂx £@b SMcodingRichRdciafand/stahibeey 3 dederibed herein;
therapeutl call ac | cal ef.fectjve anoun

et 2he o r by ritIn Bt QAT I iy o SR m PRttt o RraRERRRIN G The
present i nVQB&ebﬁmc fabkfotdﬁgrto l&foﬁwbﬁﬁ&s a{dxlh&astrhampaﬂﬁdmaiuainonaﬂy égthérn ant i body

nmet hod or 03| tll 0[1 féﬁﬂ@ %&) ?91 n Igaossl. one dual integrin rel ated
condition i ﬁm& ‘EsélaI east gng dyjher co P r'ﬂ?"fa? Y84t i ent and/or, prior to,
subsequent to, onhdpttsen'gnanuicalﬁaﬂmcbrmsiatﬂsamvpeam -deniontrgrinientibofiemethad and/ or
as described _herein ' t] ' Hast one
conposi tion,° 8‘39308180%%5/3 0 Immm (#' %gﬂﬁgi}%@l@g?r%@%drc’%gﬁuéﬁ%gjs| ng of at
| east orE5 ariedst ohedbal mtﬁgagreimdawﬂlhbmuhw celh diswe.AI 83D atn@nat WQatpnt@é/m, prior

io, subsequent to, or during a related condition, as known in the art and/or as described herein.

The present invention also provides at least one composition, device and/or method of
delivery of a therapeutically or prophylactically effective amount of at least one anti-dual
integrin antibody, according to the present invention.

30 The present invention further provides at least one anti-dual integrin antibody method
or composition, for diagnosing at least one dual integrin related condition in a cell, tissue,
organ, animal or patient andfor, prior to, subseqﬁent to, or during a related condition, as known
in the art and/or as described herein.

The present invention also provides at least one composition, device and/or method of

35  delivery for diagnosing of at least one anti-dual integrin antibody, according to the present

mvention.
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FI GURES Figure | shows a graph of doubling dilutions of anti-aVB3 Mabs were

i ncubated on aVB3 coated plates for 1 hour at RT. Plates were vvasquy'zgl:g%gge
nti

and probed with HRP | abel ed goat anti-human | gG kappa specific a ody
for 1 howo@l2dgd- Pl ates were again washed, 5 devel opedrwkalr4@RD substrate
and OD' s neasured at 490 gym Figure 2 show a graph of cal cein-Ilabeled M1
cells were preincubated with anti bod sanpl es in _the absence or presence
of P1F6, anti-aVB5 ascites forDQ-ifWi/Tm%Q,F?%ﬁl%md to vitronectin
coated plates for 45 m nutes. Non-bound M1 cells were renmoved with two 150
10 wel | washes vighretiEBSswigraph efdodilipatilupprsod anfineV B3Maps yrre ipopalfd Bnet er  at
485- 538 nm Fi gyre, 3.shows I nadhesi : 35L2
cells were Hé&&"@%&ﬁm%"apg?“é?tf}‘r?gﬁggg gg’%v\tﬁ %hlﬁhvari oﬁgﬁ%g%gwgﬁtgﬁ gﬁg of
GenQO5 for A shtithiigs IeGTkapmrspeticlastibodyrfer | idueat RId Blatts were egainr ikt i n coat ed

Linbro plates and i.nc t at for . Wells were _washed three
times and tH%'EIF\’/P"%‘Hg's(gﬁ?%g%lmﬁﬂﬁsR&sgggﬁfggiﬁgdded to each well. Cell

adhesi on was determ ned in an ELI SA plate reader where OD490 nmis directly
proportional 15 Figuree showarest dralce@ditieled ¥28 seibsvercpramsabasd 348 ahety s served
as negative control (data not Iﬁ@ﬁ Gle2 PN RinutesS thkhgadéEen of
triplicate CSPSFM 5%*?55%5? 'sﬁnﬁgg?{\%%? S lij)]jwaqgrﬁaﬁ)ﬁs ofuanti body binding to
W33 wher e titiofiectih ganrd plags for g minntes Dlat-eohnid ¥ 2d selb werrgeroved Fith 9 180 ar t i ng at

10 : g/l with 5 EDTA 1 . 1% BSA- H [ CE 488 s{@ikt) or with
1% BSA- HBSS“HWSH"E W)‘f?‘%gs t%’gg%f% m. ?‘?‘Eé’ag ﬁggtgﬁgg%p@%&added to plates
coated with CNTO 95, C372, c7E3 or- LM609 1gG and i ncubated for 1 hour,

37C. LMAQ9 or CNFfgufes shotelediprah oP@ll adifesion wheredd DA B selisoferediarvestad.  Ca++)
for 30 min, 37C Plates, probed w 51 £, 10 ke IGmE Cocit iR OF - goat
and- human | Wfﬁ',mﬂﬁ%.d“ﬁhgéqoélggoﬂgfl@ag%%\?vbgraph(s’ of anti bodyecbi ndi ng to a
W35, wher e iehiaddel itqpamshestiasoatgairieibroldiesradingybatdd et B IGfgr o have Wells wetear t i ng at
10 :g/nmL with 50 nM EDTA jn | % BSA- i Ldacs BRsgRes efy Ca++) or
with 1% BSA—"Y%@%“(’W*WS&#EE)M ogaséodéﬁﬁfr@a(e%sxt ures added to plates
coat ed Wit h a@ieFich 95s de€BTRed ig HEBLIB 4 Olate redddr berls SDIE0 trpjs direchp poporonpel  NR139
was added at 19 .alal § Al Bl 1S Certelfas néptivé bork@l dadPno¥i n, 37C.

Pl at es roﬁ%ﬁ%\&d]?eﬁ’mﬁo%{hag%tgl{o?%oﬁu%e‘%tgG Fc, I,—?lea?.sn i gure 5A-B shows a graph
of sat ur at i chovii)nBachgata peintas thf mana{¥ipBale celgmizphynsand 30 ReoPro (Fig. 5B)
on avB3 coated plates. 5 0 7 F F R 2005 w o 02/12501

Figures 4A-D show graphs of antibody binding to ¥V33 where this ligand was

preincubated in doubling dilutions starting at 10 :g/mL with 50 mM EDTA in 1% BSA-HBSS
(in the absence of Ca++) or with 1% BSA-HBSS (with Ca++) for 30 min, 37EC. Mixtures
20  added to plates coated with CNTO 95, C372, ¢7E3 or LM609 IgG and incubated for 1 hour,
37°C. LM609 or CNTO 95 added at 20 :g/mL in -appropriate buffer (+/- Ca++) for 30 min,
37°C. Plates probed with goat anti-mouse 1gG Fc, HRP or goat anti-hurinan IgG Fc, HRP.

Figures 4E-G show graphs of antibody binding to a ¥V35, where this ligand was
preincubated in doubling dilutions starting at 10 :g/mL with 50 mM EDTA in 1% BSA-HBSS
25  (in the absence of Ca++) or with 1% BSA-HBSS (with Ca++) for 30 min, 37°C. Mixtures
added to plates coated with CNTO 95, C372, ¢7E3 IgG and incubated for 1 hour, 37°C.
VNR139 was added at 10 :g/mL in appropriate buffer (+/- Ca++) for 30 min, 37°C. Plates
probed with goat anti-mouse IgG Fe, HRP. '

Figure SA-B shows a graph of saturation binding curve of Gen0.95 (Fig. 5A) and
30  ReoPro (Fig. 5B) on avf3 coated plates.



PCT/ US01/ 24784 NOT FURNI SHED UPON FI LI NG NO PRESENTADO( A) EN EL MOVENTO DE
LA PRESENTACI ON NON SOUM S(E) AU MOMENT DU DEPOT 6 0 7 FEB 2005 WD

02/ 12501 PCT/ US01/ 24784 i nmmunof | uorescence and anal yzed by fIOM/cyqpﬂppmy%5
The histogramon the |eft represents background fluorescence in

pr esencewdfo21iswt ype mat ched anti body. The hi st ogr am oRCT/vges/27sght | nd| cates
positive staining. AL Db G LM0O9 (mAb directed to (avB3, 10 g/m); B, E,

H PIF6 (mAb directed to avB5, 10 g/m); and C, F, 1, Gen®5 (10 g/m). 5
Figure 13. Adhesion of HUVECS to matrix protein-coated plates. Adhesion
assay was perforned as described in Methods of Exanple 5. Plate was read
on a fluoronmeter at 485- 538 nm Cell adhesion to BSA coated wells served
as a negative control. In Figure 13, the extent of cell adhesion in the
presence of various concentrations of antibody was plotted as a percent of
cell adhesion in the absence of antibody that was considered as 100% Each
data 10 point is the nea Pf?bﬁ t ations (+/-SD). Figure 14.
Adhesi on of human nelanogggiel ?gﬁgéﬁﬁﬂskgﬁgpgln coated plates. Adhesion
assay was perforned as described in Methods. Cell adhesion to BSA coated
wells served as a negative control. In Figure 14 the extent of cel
adhesion in the presence of various concentrations of antibody was plotted
as a percent of cell adhesion in the absence of antibody 15 that was

consi dered as MOBBESENTADOA)EN ELMOMENTR:DEdAPRESENTALION:t e

determ nations (+/-SD). Figure 15. Adhesion of human col on carci noma HT29
cells to vitronectin. The adhesion assay was perfornmed as described in

Met hods. Cell adhesion to BSA coated wells served as a negative control.
Data in Figure 15 are plotted as percent of maxinum binding (absence of
anti body), and are thggore AR MONENT D EDEPGRt | Ons (+/-SD). 20 Figure
16A-D. Mgration of HUVECS tow&?% 2 g/m V|trong%??n. The assay was
performed as described in Methods and cells were allowed to mgrate for 6
h. Photom crographs are representative fields (10x objective |ens) of cel
mgration in Figure 16A, absence of antibody, (16B), Gen095 (5 g/m),
(16C), Gen095 (40 g/m). Figure 16D is graphical representation of cel
mgration in the presence of varying concentrations of 25 Gen(95. The data
were normalized to percent of control (no antibody) which was consi dered

as 100% and each point is the nmean of three transwell filters (+1- SD)
Figure 17, Mgration of HUVECS toward 2 g/m vitronectin in the presence of
anti bodies to avB3 and avB5. The migration assay was perfornmed as descri bed
in Methods, and cells were allowed to mgrate for 6 hours. LM609 and P 1F6
are mAbs directed to avB3 30 and avB5, respectively. The data shown in
Figure 17 were nornalized to percent of control



(no antibody) which was considered as 100% and each bar is the nmean of
three transwell filters (+1- SD). BSA, nouse |1gG and human |gG serz[}/gg €3005
negative controls. LM609-PIF6 7 O 7 FEB 2005 WO 02/ 12501 PCT/ USO01/ 24 El
represents conbi nati ons of both anti bodi es. The anti bodi es and BSA were
used at svowapwentration of 10 g/m . Figure 18A-E. M @CamiseumRiz HUVECS
towards 2% FBS. M gration assay was allowed to proceed for 4h and the data
was captured as described in Methods. Figure 18(A) is 5 a graphical

r epr esent at iimmuesflugrescenceringrantlyzs by fiov ¢yeomsme sk dustogram) ogplesdeft fopneggats

combi nat | 0N Rl lfifibfedlefos it BOpYRAccBRIsGHRIAIN &tbosaNcBRAEAR dfman and

nouse). The an s an proteins weire used at a concentration of 10
g/ m . Fi gur eighBfdates gositivg staiphe.cal D,iGe pMSSR /s dispiedte ovBB (1) negfidk B<H.8n in t he

presence of ro and Gen(5 sz aqmgcr presentative fields
(I Ox obj ectﬂl?&g@ faseteso gy 104 rglgftapog’Pi(’)g :%I gur(gd@%%), t he absence of
anti body, Figure 10 18(D), Gen®5 (5 g/m ), and Figure 18(E), Gen®5 (20
g/m). The data Wemee i30ndhdsion etIHUVBCHemeanipradin-card plates.(Adhesiontastspdy) whi ch

was considered as 100%, and.,e i i t wel |
fiTtors (+ Ebperiopnenastes R %?a |"8‘Ha8§'h§?g§'%§.}§ad2%’|aldsqf'?’t%g’\?v‘tﬁ{ﬁ%%% FBS.

M gration assaymwas adatsionweBSA ooapd ocksedrvidns a atgativedortind idisraldsthe apt ured as
described in et hods... Anti ' : : ehan, of 10
g/m . Figur e“l}/gt(ozfcqliaghegma %“t:}gﬁé'%g?éé%‘g’f‘%%g%#‘g‘tﬁ‘?%ﬂ’g gl}?anﬁ%ﬁ?%ﬁ@“ on in the
presence of peaentiohellednsienintixtebisne of intitxly @Bbwaskirsidersd 20(08%6. Eachdlalgr aphi cal

represen{(j’iti%i}ngr_e I@Jsrgrlg&%[cgﬁghgg}?ibﬂgﬁ&ng /Rpgsence of LM609, P1F6,

conbi nation sotype matched control antibodi es (human and
mouse). The data were normalized to percent of control, which was
consi dered as 10@gurelfd Adhetionrsihpman mclanprae ety msrxpoeteipeeatedplaltis we| |

filters (+/ - sion%@ﬁ%@ﬁé S HOrE 3PRScriBEdin MRBBb®S €8l afhbsic 1h BSA datdi1as obj ecti ve
l ens) of cell mgration in Fi gFure 19(0O, a@ﬁg@ of . anti bod)é, Fi.&‘ure
19(D), GenOo%rvedasgmpgalive wpgpl fojfigirel4 fla et o 5‘8‘2@%‘1&?%"?“ B gUTE 20A-E.
M gr ati gn Of%ohu}{t%@gnsto@\i\ﬁlbﬁ@ Wzisbro]?éllﬁﬁhbﬁceinfbﬁ:ﬂﬁadﬂe’s&ﬁ&nmeabﬁincblﬂ@?ﬁbodyThe
undersides of mgration c e Llters, re coated wi.th 2 g/

vi t ronect? n, hefEs gopeidesas aéé@?; éﬁé}ééa&é}"f”&s%(ﬂmﬁ%&@ﬁ'&tf fedmma cf\')gbﬁgg)s Cell's
were allowed to mgrate for 6 h. In Figure 20A-E, each data point is the
mean of 3 transwdiguré i4. t/ahssidpof hunBb)olod-tagpinoma BOEPYe]ls toF@rnectifi Gr e 20( B) ,

Gen095 (5 g/ . Fiqure 2 . 3 / ‘ F no- bFG.
Figure 20 ( rg,hgs?oﬂﬁfs v n’g% g%:aesl dlgﬁﬁlgegina@oﬁgi gilgt%dgég%gggs%sn%%?%ﬁsl{asri ous
anti bodi es i srshaemegajvaghirdaDety in Bgrd] Sperpdotied g rercent g{mexinwm bindipg 753, 2

cells thr OuQQﬂs%ﬁJelgﬁ%ﬁgpa??glaﬁéée 0B )os &ilpﬂéé@%ktgﬁninaﬁ&ﬁﬁ-y!-m.s al l oved to

proceed for s captured as decribed in Mthods.

Phot om crographs are representative fiel dsar(d4x obj ective | ens) of cell
i nvasi on29n Fi gurlﬁgugg_(ﬁn@-D. Migration of HUVECS toward 2 pg/ml vitronectin. The assay was

performed as described in Methods and cells were allowed to migrate for 6 h.
Photomicrographs are representative fields (10x objective lens) of cell mi gration in Figure
16A, absence of antibody, (16B), Gen095 (5 pg/ml), (16C), Gen095 (46 pg/ml). Figux;c 16D s
graphical representation of cell migration in the presence of varying concentrations of

25  Gen095. The data were normalized to percent of control (no antibody) which was considered
as 100%, and each point is the mean of three transwell filters (+/- SD).

Figure 17. Migration of HUVECS toward 2 pg/ml vitronectin in the presence of
antibodies to avp3 and avP5. The migration assay was performed as described in Methods,
and cells were allowed to migrate for 6 hours. LM609 and P1F6 are mAbs directed to arvf33

30  andavps, respectively. The data shown in Figure 17 were normalized to percent of control
(no antibody) which was considered as 100%, and each bar is the mean of three transwell
filters (+/- SD). BSA, mouse 1gG and human IgG served as negative controls. LM609-PIF6



the absence of antibodies, Figure 21(B) Gen095 (10 g/m), Figure 21(C) and
(D) are graphical representation of cell invasion in presence of Gen095,
10E5 F(ab')z, LMs09, P1F6, 8 07FEB2005 WD 02/ 12501 PCT/ US01/ 24784 JLMiFR 2085
(LM609+PI F6) , human and nmouse 1gGs (H1gG and M1gG. Gaph Figure 21(D):
The concestazat’oon of all anti bodies and proteins is 1@CHUMI24TBHe data were
normalized to percent of control (no antibody) which was considered as

100% and each point is the mean of three tran&mﬁtl\ filters (+1- SD). 5
DESCRI PTI ONegeseTHEDmtiagEngr pERetTanbysicslam entioprjesind B Brovsedel? i sol at ed,

reconbi nant ic anti- dual integrin human, primate, rodent,
manmmal i an, ?e%ﬁog%ﬁ’{%%ﬁﬂl zed or CDR-grafted, anti bod| es, and dual
integrin antl i dfigiry J8Adit Migelicasoft HEYEES lovars 34 FB&s MBFAIER iRt 2 and
encoding nu%l}o@)ec? o%%cgdrlﬁg'ltiﬁgm fae dit hﬁﬁr@cgasafeschﬁ'@?lﬁ MRihBdsd Fhgarasl Had | de
encodi ng at E anti-dual 1ntegrin antib %Or ant|-|d|ot¥

anti body5 Therapri@bepresenatiaraficelhmigmtion ay the preteprted IMBUPIFS CABPMNRTE ed t o,
met hods of Fﬁgbﬁgll‘%ﬂﬂo %c@ﬁ'cgbnﬂbl(%h@éoﬁleﬁgiugﬁn A0 AR PRdinBBodsdndnt i -

i di otype an odi es, I'ng diagnostic and therapeutic conp05|t|ons

met hods = andpueins wes usedgt mmnmp@PHO Pﬁfhﬂl ‘Fagved Lséﬁ‘)p?ﬁagr%ﬂhﬂé]t%@ese‘é?‘ﬁﬁa v- bet a5

dual int egrl a’nt (?notg)ﬁie rcs;:x%@tok RM .{)ﬂ nP}beH(Q&g%hs are @éﬁr&seﬂﬁ%
integrin anf ant g |ntecgr|n ntlbgq%fragnent
andl or "ant ﬁelth(an olmceg:rlbnsyomllmgelb}onvaﬁgmtl@( riee absence piaatipedy Kigee any

D1 BB HORSLE P ARG e ot GPIE o 8 hepsipmier | on o

lTmted to at | east one
conpl enent and feseed of ennmalmmntlbglwbwhiélomyomfdcreéaﬁ@a%wﬂéreathpgﬁi isgheapeAn or a
l'i gand b| ndi glgmg tw%ﬁmtﬁ; a heavy chain or light chain variable
regi on, arn or t chal n constant region, a framework region,

or “any por 1 o 2PghIOEE, Mlgxrat\}\ﬂf %Stzc‘emo@é?ﬂowms)fm cidhitkayiat o1 | 0
receptor or bindi ﬁg protein I C

can i hcar por at n anti body of
t he present allewed tatprepaed fon flbtaméa e PEbHgE WQF%W ‘fjéﬂMﬁ‘g?ds ‘g‘f"?’g‘g'fs?“éf specific
|1 9and, (SUCRg: MdbocBlioh dTolugn! OFPhSIRARYE Brafiitl OgtebimEmA L adles,

decreases I NCr eases, anta nizes, angonl zZes, mti ates aIeV|ates
bl ocks, i nhinbration imtbe pewtces mdnaﬂoncmwlensrcéﬁé%o% Fﬁmatw@é&étgf@}?éa dual

integrin aCHépYJS&.)énQI‘I onlﬂi‘ﬁllgﬁﬂion Qxfﬂaé'ﬂrés@ncduﬁmewrm@grcbxﬂblﬁﬂ@ept or 25 activity
or binding, I'n vi In tu and/or in vivo q_B%mtlng exanple, a
i

suitabl e anthMﬁOQiﬂ’éfﬁ “ﬁb'wﬂ?‘ﬁ’eéﬁﬂq%'@&wd’seb@&"ﬂ 3@3%63“'} HVari ant of the

present invegti.Gsd @@ﬁ}w@ﬁt Qﬁcd’i\ﬁol' @ﬁﬁﬂ Was@ﬁlﬁ:ddﬂd@ﬁs IIOU%,Q@H kdcY poifitris mpeleanfof ed
portlons vari ants rin

n
anti body20 spwes ‘faP%‘éFnﬁBf’rﬁ +6ﬁD) 8’P°‘9‘31°T°aﬁ’i'1‘l’hﬁ%fﬁ"’8‘ie§“8m%‘ﬁ %’lﬁgl%f‘y Je’?nf' : lte at | east
one of dual ofdtaggkdida n@-plhthrgﬂ!;(ﬁ),ﬁliscﬁddﬂﬂinhmy, gied1963), GO0 (& pé!mmahded to,
RNA, DNA or proteln synthesis, dual 30 integrin release, dual integrin

receptor si diierd 9 GreRBY@Pez@dal integrin cl eavage, dual int egrin
activity, dual integrin production and/or synthesis. The term "antibody "

further i nt endegtighfe RRODMBES cASHHINESGwrth @RAtdin M the grewmnrtohFEpeci f | ed
porti ons and’l’h\é lal‘lgdlerasﬂlgssof tn:lrllger;trxeogfcflambcr filters were coated with 2 pg/mi v1tronectm and the
25  assay was performed as described in Methods. Cells were allowed to migrate for6h. In
Figure 20A-E, each deta point is the mean of 3 transwell filters (/- SD). Figure 20(A), bFGF;
Figure 20(B), Gen095 (5 pg/ml); Figure 20 (C), Gen095 (40 pg/ml); Figure 20(D), no-bFGF.,
Figure 20 (E), Inhibition of cell migration in the presence of various antibodies is shown
graphically.
30 Figure 21A-D. Invasion of A3758.2 cells through a fibrin gel (5 mg/ml). Invasion
assay was allowed to proceed for 24 h and data was captured as decribed in Methods.
Photomicrographs are representative fields (4x objective lens) of cell invasion in Figure 21(A)
the absence of antibodies, Figure 21(B) Gen095 (10 pg/ml), Figure 21(C) and (D) are
graphical representation of cell invasion in presence of Gen095, 10ES F(ab’);, LMG609, P1F6,

8



I ncl udi ng anti body mnetics or conprising portions of antibodies that mmc
the structure and/or function of an anitbody or specified fragneni]f¥
portion thereof, including single chain 35 antibodies and fragnent FR 2005
t hereof . Functional fragnents include antigen-binding fragments 9 D7FEB2005
WO 02/ 328@lo2k381 USO01/ 24784 that bind to a mammual i an dReFUBH2eYAi n. For
exanpl e, anti body fragnents capabl e of bi nding to dual integrin or

portions thereof. including, but not linmtedto ai n

di gesti on) , LHalF6 f(léflfxg%Plﬁ@ Trepaa P eRugrde T Ghiegngd E‘gﬁ? aﬁfgﬂh&%’%ﬂqg‘ﬁ) and
F(ab"), (e. ecopééntpa%gr?bfrhll a%‘rﬂ@%g dn@Br)otems aclh p@r@nlgfhe dﬁé/ with ﬁ&ﬂhl&eﬂthQGSt ion),
pFc' (e.g., by pepsin or plasmn digestion),

pepsi
di gestion, paseni elcontbime entiypdydwhick eerggrsidgest F‘bWP A’*W ing%‘EtF‘@ﬂ’E ey o ‘Q
nmol ecul ar %lﬂ%ﬁﬂﬁﬁé}?m) fragnents, are enconpassed by the i nvent i on

(see, e.qg. T | ogy, supra). Such fragnents can be produced
by enzymatlc cl eavage, synthetic or reconbi nant fL-?%Chni ques, _as known in

the art &nd/or as descri bedREPIFRIONREBERBENTRNal so be produced in a
10 variety of truncat d for glsijwz:éls ov%glsplgtg%/r&ﬁrqﬁﬁanuﬁd dyfiffletRG-Or  nor e

stop codons have been Rfeﬁ%' stream o e natural 'stop site. For
exanpl e, a c@irbigen hmmgemmeemd«mdmagmahanmmnéryczhummw ocFRRgrafed:t i on can be

designed to incl.ude e enc or hinge
A bﬂ‘é s\;md m%e tﬂ?ﬂo u%dﬂgthtﬂjgﬁ 112483 sﬂloﬁ{@lﬁ

region of t S portrons o ant odi es can be
j oi ned togebﬂmedmginemccaaidln;oldoylemmmtglabhﬁr oregelymiclyoiids enc@iim&ﬁﬁeaﬁié’n‘br epar ed

as 2, SOt YRS Bl ALELD SRSy ORISR S ABRRE UTRs, A5 Used

her ei n, he *} man an fers o an anti bod

y
subst ant i al Ibyt is g0y Bmitedgaumhethofis ermktpz #rdatsing gush pucleicapxs a"rina%t%%wd aft‘it CH
domai ns (e. t\élgﬂntﬁ@é,z mcﬁ'&ﬁé defoﬂﬂ%nd thér¥pekic c\{hﬂlasuioﬁs ﬁlh'th&fs an dedicésy
In

non- |nnunogen| umans m nor se&@ence es or vgrlatlons

Simlarly, antibodi esAWSfU@ﬂfﬁm é%l"aﬂfl‘ Flﬁhﬁ'%b%ﬂ V"beﬁéﬂ‘l‘fbﬁ‘ g RN z e,
etc.), 20 r Q%%aﬁ:ﬂ@ﬁﬁ%ﬂﬂo@if 7 «dndRiRdi tntegﬁﬂhﬁﬁ@dyﬁbﬂwn,b&rfm&i-cﬁa] integrth t he |i ke)

and ot her mammual s designate  such specie sub-fam |y,
fam |y sléemaﬁ‘ilh?dlaﬁiﬁnlﬁfb‘g pregor * F\H‘rdt"ﬂé?tegneﬁ?tﬁ"\@‘flﬁ ‘@na'g"n%“ﬁ’a&? q?c}?@f“ﬁde any
combi nat i on pafeit %cﬁﬁ@&&mtau&ﬁgcrholsdﬁﬁrﬂge&n@hsevaﬂeaata fonidn ofhireneddglebaind
preferably retaln or reduce

no Lans peci es
relative to M “*ﬁﬁﬂﬁ%?@@oﬁmlfegﬁ?cﬁtnggst °‘%ﬁﬁ‘§&ﬂ3¥%”ﬁ‘ﬁyﬁ£ an gbrg nO(IEBﬁLI{:tI nct
froma chi Mytesryof hgweﬁaﬁﬂdedgaa&bmmhgﬂmwbpmekdof |ashcqspcham@dhmmhatrhanab3£ human
anti body can he oduce non- h ani
eukaryotic CEP™ F ‘ﬁ?mé’é plgin § "‘%nprf;%%nsfiggljn?vgoﬁkcrtc ril’)lgﬁ["%/( r egnr ranged hunan
i munogl mhul thefeof,@r @ leastvpapartisihvdamduahidiegrin fe¢egtot ordivgiing progenelich &abe her, when
a human antibody is a single nt i hody ( Ilnker
pepti de t hatGEFOREE! t%ﬂ?‘ﬂ?“?‘ﬁ'yﬁg‘gf ?78“% q“m any antg’g‘? 8@@ %ﬁ%e?rpl e, an Fv
can conpri Seaffact!;:hﬁkﬁﬁc Rapd, istbh as lsmmdnthethtmstahmocylnglldnla@)dgreym,ne or
other am.no acid re ues ' t l; Qhof the heavy
chain and t’ﬂ‘gcaé‘:’irﬁn%?némf é’ﬁgc’gﬁeso?‘%?" %ié&ht%s ‘hﬁ ky%lb@%cﬁ %ﬁﬁgh "peptides are
consi der ed tifteH@esofithatileadnone dual integrin activity or binding, or with dua} integrin rcccptor

25  activity or binding, in vitre, in situ and/or in vivo. As a non-limiting example, a suitable anti-

dual integrin antibody, specified portion or variant of the present invention can bind at least
one dual integrin, or specified portions, variants or domains thereof . A suitable anti-dual
integrin antibody, specified portion, or variant can also optionally affect at least one of dual
integrin activity or function, such as but not limited to, RNA, DNA or protein synthesis, dual
30 mtegnn releasc, dual integrin receptor mgnalmg, membrane dual integrin cleavage, dual _
integrin activity, dual integrin production and/or synthesis. The term “antlbody s further
intended to encompass antibodies, digestion fragments, specified portions and variants thereof,
including antibody mimetics or comprising portions of antibodies that mimic the structure
and/or function of an anitbody or specified fragment or portion thereof, including single chain

35  antibodies and fragments thereof. Functional fragments include antigen-binding fragments




origin. Bispecific, heterospecific, heteroconjugate or simlar antibodies
can al so be used that are nonoclonal, preferably human or humani zed,

anti bodi es that have binding specificities for 35 at |east two di f,;gﬁfmm
antigens. In the present case, one of the binding specificities i d

| east om®@uzd01integrin protein, the other one is foPCagoIFHTBdr anti gen.

Met hods for nmaking 10 07FEB2005 WO 02/ 12501 PCT/ US01/ 24784 bi specific

anti bodi es are_known in the art. Traditianal]

reco nt.. production
of  bi speci bitdindit ¢ Baaraienidel piredy Freamrc ean%%{f%@?wa ﬁapalr  plggning

i munogl obukyiglai HeYiY of Pididas ihbrgmmcumh@mtmhm&ed tolres @.ol Bepdowi@ heavy chains
have different specificities (MIstein and $ WF@Ngyﬁe 305: 537 (1983)).

Because of ¢igfstionadae s &S@CPFQSF?@IW“GF a‘idr?ﬁ‘iﬁ‘ﬂdﬁﬂuﬁ‘bclﬁ‘ urPY PEPSIN gt
chains, t heﬁEesf’%l?rfbdﬂQHFShy(;ﬂHdﬁﬁrdig@@Sﬁ) P 0@ ‘éCBy pepa@bxqmsmai dlgasﬂ@ny rFe of 10

dlfferent' antib ecul es as the corr bi specific

i G
structure. fFi#ebbEﬁPF‘l’lldbg&itﬁ%r?”B?l red{l‘ﬁ’@“ E‘B‘r‘?aéﬁrfgaﬁﬁ'f)e%" rEFV (R °‘iﬁ‘§’hal |y done

by af fi nit ypiglbgyremhRgEsR Rikefit, QRencomBasked bl G inveativh e @IFE Coltigsh, t he product
yields are |ow. Simlar procedures are disclosed, e.g., in WO 93108829, US

Pat ent Nos, 1"6‘21'8‘8@85“176@93967 6132992, 6106833, 6060285, 6037453, 10
6010902, 598953(&&&@%14“@5%&& " RABEAE S BF RSB RAARIRnE007706,

5643759, 5601819, 5582996, 5496549 1/ 0036 100373 EP
03089, Tr aulfEEIUFS: asdow in th%ﬁéﬁﬁg ‘i?éf”g ¢ ﬁ@%%’“g 1eS&HY é%‘ﬁ”@%/\%ﬁe 3kt hods
in Enzynml ogyiety 3t iraiktred ﬁ;&&ﬁz)smg eﬂ:Bdniy gaii inmelich ohmaﬂqbﬂt@icﬁdbnhhﬂvebmby
reference. Ant ngi bod al so rin

ant i bodi es) & ‘g‘F%I“pF?Fa?W %“ %é‘:"%‘%ﬁs %{ﬁﬁa(f%%cr'rﬁ?fg?eq‘?qgﬁ%g ?er{cﬂcp "5t esent

I nventi-on CE(ﬁb'ppéawpnlahdgonlmacml‘:aﬂacghelrto neidddJYNA saghencesfeheading yhelfihdi ng to dual
I nt egrl n angomagnangpr nagefrg (R 1}%5’! 813% JPECV\JE.TI stpﬁlsgcn;s o)fhrﬁ{bgé{es C!’i part I .CU| ar,

an-anti body ecl ar° Vari ant o Inventron, ere the
i ndi vi dual Jomeulmgﬂbﬁntclsqm:@llnbw tapsvenhmal\mhmm#.@r vap ¢ prparaion & cantiguotegi on and

fr arrewor# ng\gmggg dede & glq4£5gte&84ﬂLﬁgct ively, optionally and preferably

possess nmunogeni ci t I S” use in the present 20 invention. The
anti bodi es that 4zusedkereind tirm “buran priibedyt’ redams faraéarmbpdyaﬁa’mdysqbﬁmha’bt erized

by ~their pJeb)ﬂa}fo?@ero?eﬂlt(e a«]ém@rhtaﬁe&&i,c@,% %Gﬂﬁﬁ's(l?%rt: dg, et rﬁ@asurabl e

al l eviation tons and [ ow and/ or accepta e { OXI ClI ty. 'Low or
accept abl e (MmYmbi etrhs@meayy BAPCIPBRNGEFTHD BFTRAnG il only ninqissqrens@ chapased” sui t abl e

properti es, yf@aRons Offilaid bQibbfesdBnbbBiraReU ke Q:swobrs,cﬁﬁz R¥eLEle.)," Low
I mrunogeni crty' i's déf@lltmjwbned1 heerse?ﬁgnagtﬁé ai glqn ! ficant BihHAHA HACA or HAMA

responséd 2mdfn (menss rtTalblent Pl%@)@ﬂe&r&nﬁh&%ﬁﬂﬂ qhier wammply A5G Ut 509 of
t he pati ent such sRakS subadeehisOFentispdub-ifangly, fimily s@mﬁd dntiRiek. nFLﬁ‘ﬂh& Pahdrient t r eat ed

(less than a prefe abl th out 100. a
doubl e anti @fé‘g"‘éﬁﬂfg‘ﬁl |a?ﬁﬁ9ﬁl # %P‘fe B TgE or varp2 ?ﬂ?&’ mf:’%ka_'i 25-1127
(1994), enprefefbly réthia of pducathe dndilelbgmﬂmhy hurﬂﬁre bEsiiEe ypecies relative to non-
modified antibodies. Thus, a human antibody is distinct from a chimeric or humanized
25  antibody. It is pointed out that a human antibody can be produced by a non-human animal or
prokaryotic or eukaryotic cell that is capabie of expressing functionallyrrcan*anged human
" immunoglobulin (e.g., heavy chain and/or light chain) genes. Further, when a human antibody
is a single chain antibody, it can comprise a linker peptide that is not found in native human
~ zntibodies. For example, an Fv can comprise a linker peptide, such as two to about eight
30  glycine or other amino acid residues, which connects the variable region of the heavy chain
and the variable region of the light chain. Such linker peptides are considered to be of human
origin : . )
Bispecific, heterospecific, heteroconjugate or similar antibodies can also be used that
are monoclonal, preferably human or humanized, antibodies that have binding specificities for
35  atleast two different antigens. In the present case, one of the binding specificities is for at least

one dual integrin protein, the other one is for any other antigen. Methods for making
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Utility 30 The isolated nucleic acids of the present invention can be used
for production of at |east one anti-dual integrin antibody or specified
vari ant thereof, which can be used to neasure or - effect in an ceF:]I7 FER 2005
ti ssue, organ or aninmal (including mammals and humans), to di agnose,

nmoni t or,, wigguisei e, treat, alleviate, help prevent thepcnoidasse of, or
reduce the synptons of, at |east one dual integrin condition, selected
from ‘but not limted to at least one of an imune 35 disorder or di sease,
a car di ovasispecific ahtibwlied are koowrdh the ams draditiongllyf e repeuiinankaipdughiea®f . and/ or

neur ol ogi ¢ K RN oG fek bl AERei Nt €Qr i N
rel at ed con%él’t%?{éﬁs’rf‘ﬁqﬁdr‘eég‘f%@g%g‘g %9%62“/ e e b Bt Sgch a net hod
can conpri sdumgaisivbreht twy heavyshidins beveifesmbiperifices MisependiGelh or a

bhar raceut ! fitlre ST debPheb A 1B Lo Rleodr RS orMiBuRMobal vy el €97 1 1
antibody to a gan, aninmal or patient in need of such

modul at i bn, light dainsthese hyalhdogw @ﬁuadmmas)mr@ymnmﬁnal MFure BHW@Efthl n synpt ons;
effects or f B4E 112 UDHEDH i 5B CRTRive Sthe BiifRafRENT  OF
about O. 001%8@%§%7&Jmé@°§?%% z;y g_ 'ﬁ ué rructl e?eio?1 cont i nuous
admi ni st ratthamﬂeamcﬂ@ulawhl@wsaallﬁéﬁnﬁ é ﬁ@éﬂﬁ%‘?&‘ﬂﬁ}%?m% 18@“5’000 g/m serum
concentrati g Gk, §1{d|r194 p%cﬁ%etldsme%w @[mlﬁpﬂBéeHMc ﬁgﬁﬂs&ﬁﬁﬁaﬁﬂ w0, or any

effective range or va erein usi ng known

met hods, as 938825 US BetentdosibAl 4§68, RIHRIGT, §ﬁ3?9ﬁeﬁlp@q3éaﬁgﬁqz8§er‘59§745b tations 10

Al publ CaBdl@%?’ @%95@@%@560%4 Gbioagh beneisns:igs esthiT3e) 3801706,364205%t ed herein
by reference as

show the state of the art f the present
i nventi on afti®is. 55(3%/ BGPEPAS, 46 LR, E{Q%me@mw%?\?g@?@ﬁgh Orgg’fﬁi‘“}’?@’kﬁr esent
i nventi on. Ei'-&b'ﬂr&ﬂ’é!tQU%tﬁffSE(i@'l),B&esﬁ'&ValSMle@&islﬂ Erzy@6lopal221210 (1p8d)lebctat i ons, or
any ot her i nfornation available in any nedia format, including all

recorded, BIHERY PeAREAE eI BYCRAEr rat s. The fol | owi ng references are

entirely incorpoxat&d iiese ditibtitied Qlso &hﬁdrdema@:eg&ummmps)meﬁainthe ed., Current
Protocolg in Ml echDJI ar Biology, Jdohn WlIle
1

(1587- 2091) mebraRRPoBtons o B P Curps tar SRay & DA P o anual | 2nd
Edi ti on, Cohﬂinﬁpdmm tH&iabmregnMdbﬂt&Bﬂw andHarefembly aimdnd lawéoxiciint Inbodi es, a

Lot O B o B BB R et HEA R Cobb R b 20,

Col I'i gan et caiiponen&]mbntthﬂmoﬂdﬁmglm, cmstﬁnmgmnnn@awgca indvgudlyspd/an | ey &
Sons, NY, NY | east one
SO el n?lleeénr o gn%g%@dé&gé@ﬁgk%gsesg%% IR nBEcRR R o R b B

| nvent1on _can be optionally
pr oduce@0by irarertioh.| Thelambodlas tmtx@tbe@@ﬂ fin the ineentiomeare prtispallyicharzsirisddy or ci onal

popul ati on Ebgmlﬁb briaonddf & 9.,
Ausubel , et QICF aﬁl%&é&?ﬁggsnftg%#egﬁegggw\sﬁgwmllﬁ lggﬁd}%;? Mp&;ﬁmj] ohn Wl ey

& Sons, | nc Jow a¥/or aqep(2blsgmictp ohgw OYSW%?)W“H‘BE’%C&F‘W an ¥ oning: A
Laboratory M@f‘ bHther SuitablEHoberfB, carl kb fol tRGthdride i resultbrachit 28 9)L.ow

immunogenicity” is defined herein as raising significant HAHA, HACA or HAMA responses

Yy,

25  inless than about 75%, or preferably less than about 50% of the patients treated and/or raising
low titres in the patient treated (less than about 300, preferably less thairx about 100 measured
with a double antigen enzyme immunoassay) (Elliott er al., Lancet 344:1125-1127 (1994),
entirely incorporated herein by reference).

Utility .

30 The isolated nucleic acids of the present invention can be used for production of at least
one anti-dual integrim antibody or specified variant thereof, which can be used to measure or -
effect in an cell, tissue, organ or animal (including mammals and humans}, to diagnose,
monitor, modulate, treat, alleviate, help prevent the incidence of, or reduce the symptoms of, at
least one dual integrin condition, selected from, but not limited to, at least one of an immune

35  disorder or disease, a cardiovascular disorder or disease, an infectious, malignant, and/or

neurologic disorder or disease, or other knmown or specified dual integrin related condition.
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Harl ow and Lane, antibodies, a Laboratory Manual, Cold Spring Harbor, NY
(1989); Colligan, et al., eds., Current Protocols in |Imunol ogy, John WIley
& Sons, Inc., NY (1994-2001); Colligan et al., Current Protocols in
Protein Science, John Wley & Sons, NY, NY, (1997- 30 2001), each BAtFFReN
I ncor por Woewd/ibwrei n by reference. Human anti bodi es t haCTasa/ smeci fic for
human dual integrin proteins or fragments thereof can be rai sed agai nst an

appropriate i mmunogeni ¢ antigen, such as iso]ated and/ dual.. integrin
protein or a por B4BA Meried e LomATISE ATHRINE G eI e AmARY 8 °€’§°s’%°8(9ﬁa as

synthetic pgphid@Rhl coftbdifion é‘tﬂ%klﬁ%ﬁléﬁﬁt oBERARI R iR Rdtibady 1aatdhodi es can be

simlarly raised. 35 Preparation of inmunogenic anti g]&n and npnocl onal
ant i body pr §&% OTEeh 2piER! 45 gatisel iy W%“Cm?dﬁgt‘%?eag%ﬁ”% "@h?’bE‘Fﬂ‘ﬁn&% 12 0 7
FEB 2005 VO,024tesh s,Pn%TéxﬁéSQ&é@éJr%hdn&n@ ”ﬁlc%ﬁ&ﬁt@@ﬁhbuntacaﬁycbﬁﬂnd&ﬁa is

produced by fusin qul?a suitable immortal cel| line ( nyel oma cel |

line such agmounyel et 000 Seme/ke pesingieye. gsboéy%rw@f °fRS@‘“‘N;‘31 NS2, AE-1,

L. 5, >243, E&?‘iﬁé@ﬂ%n Q}?%’aclﬁﬂf% %c:ﬁ@%ﬁﬁﬁﬂmof Ms@&%/ﬁ%ﬁ&%cenmz MA 144,
ACT rV, MILT4, 1, JURKAT, WEHI K-5 NlH 3T3, HL-60, MA

144, 5 NANprgNEmler CUG?HUP‘FFé‘dMnR‘?“% or 398 £ YA PERRE value (T 25 r oduct s
t her eof, ﬁﬂban@ 8dtdrmin®d usirld Rho¥h E@dds, dEdekrBE Heh Y B kicHH in B réddViint@hf)er

sui tabl e ceI ine as known in the art. See, e.g. WWw. at cc. or g,

wwv. | i fetech.com and the |ike, with antibody produm ng cells, such as, but
not |inited4nsisolated or cloned spleen, peripheral blood, |ynph,

tonsi |, 10r ot her Allpnhliagionyor Baterdd dltchG?mﬂrP@' m@lrnosatedd\ercaqbyrefmép acel | s

expr essi ng f&% l¥owqr1e$tzl e%ﬂ@hﬂe R et A O?{)m\é%b@ﬁ%r Qrpr%efdﬁﬂﬁwr k or CDR

sequences, er as endogenous or gous nuclelc acid, as
r econbi nant amieneblereg}éefdhmesw inagntion, Fuklisptions refeptogey SCI%V’@H@&PWT{H c, anphi bi an,

i nsect, rep {Jﬂlicgtﬂms of 4 iny Iatheﬂﬂfm&lbmaﬂ%ﬁ@?ﬁ meSid W&, m@ll\{dxﬁﬁll r&Rfkd, sheep,
prlrrate ukaryoti C, genomc m tochondrial DNA or- RNA,

chl oropl ast elongronisror Faigied fwmmmwng relcacpees t BRGFESY inepRmAted FSren i p| o
strandeds hy&férbl%zmubeaem tdae chﬂréﬁemfoc@m mmsrrm&wg@mowamp& Soid See,

e.g., Ausubel and Coi | | no ter entirely
i ncorporat ed“%é‘f‘@h@%ﬁmg?@séﬁ‘é%%ﬁ?ﬂ%ﬂ?abgﬁaﬂ %%B@PFY él‘so be
obt ai ned fr mmtfome:onmphﬁ@mfadr N OI98b) O arlofafd mabﬁ:;bod,tmem@fmmmi ynph

nodes, of hu l.e ani I ave he ed with
the antigen Cg?dnf ﬁ@r@?rel\%ﬁlg%t%gygagﬁ quse&'f‘fbeﬂ}n giofs %Eﬁmmio 5 béhnused for
expr essi ng 23@11&‘9& So1® Iy 0S(1994- 28000 Higat 8t ahy Curedt @regrebld 1ﬁr¢ted|Smgnca.n ant i body,

speci fi of, of the present "invention. The fused
cells ( br| %%{EQSY %&"HFZ@%W 93%?5‘{92 Y1's can be isol ated:using sel ective
cul t ur e condirttibsiies ofithe Bteber Insaiitivabl e known net hods, and cl oned by limting

di lution or cell rLi K gi\éyre loSh oduce
anti bodies with A?ﬁe"& esl uﬁ egl%#ﬁﬂ y cah be %véﬁhgtced by a E{II tabl e

assay (e.g. pradu¢egAy acell line, a mmcd cell Hine, an immortalized cell or clonal populahon of

immortalized cells, as well known in the art. See, e.g., Ausubel, et al., gd., Current Protocols
25  in Molecular Biology, John Wiley & Sons, Inc., NY, NY (1987-2001); Sambrook, et al.,
Molecular Cloning: A Laboratory Manual, 2™ Edition, Cold Spring Harbor, NY (1989);
Harlow and Lane, antibodies, a Laboratory Manual, Cold Spring Harbor, NY (1989); Colligan,
et al., eds., Current Protocols in Immunoloéy, John Wiley & Sons, Inc., NY (1994-2001);
Colligan et al,, Current Protocols in Protein Science, John Wiley & Sons, NY, NY, (1997-
2001), each entirely incorporated herein by reference. |

Human antibodies that are specific for human dual integrin proteins or fragments

thereof can be raised against an appropriate immunogenic antigen, such as isolated and/or dual
integrin protein or a portion thereof (including synthetic molecules, such as synthetic
peptides). Other specific or general mammalian antibodies can be similarly raised.
Preparation of immunogenic antigens, and monoclonal antibody production can be performed

using any suitable technique.
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25 Ot her suitable nethods of producing or isolating antibodies of the

requi site specificity can be used, including, but not limted to, nethods
that sel ect reconbinant antibody froma peptide or protein |ibraryy{ermus
but not limted to, a bacteriophage, ribosone, oligonucleotide, RNA CcDNA,
or the | meg2idsspl ay |ibrary;, e.g., as avail able frompCamsevades anti body
Technol ogi es, Canbri dgeshire, UK; MrphoSys, Mrtinsrei d/ Pl anegg DE;

Bi ovati on, 30 Aberdeen, Scotland, UK; Biolnvent, Lund . Dyax Corp.,
Enzon, Affymax/ Bioesieggproace hybridmas ik aogped *aﬁfusm&as%ablesw“% cejl hﬂe@:g’sess 684,
PCT/ GB91/ Olja%éaclo%%éléﬁﬁ%écﬂ 3 @ﬁmot 189&& @@&M@&ﬂﬂﬁmd’%ﬁ%&@ﬂ&&&

PCT/ GB93/ 0060 US 08/ 350260(5 PCT/ ' GB94[ 01422 PCT/ (B94/02662;

PCT/ GB97/ 01835243 CWP%&MGSW@%M&M AL, 501 5 §a74%5 UG MLAIASAACT IV,

PCT/ US94/ 123401 MDPRL1 R60ir, WASA/ 335 &0s (FE0L NIRSYS, R AT 989

( Mor phoSys) ; W)95116027 (Bi'ol nvent): W88/ (6630; W9013809

4,704, 692 ( BHAGAIWAERTRIEYS pUDOS. qrAeteipmilenas. (Nign pogsEdh “QEFDOBW °§bs EP 550
400; 13 0 7 FrfsolSiRfid WekeBdh 1 B lonRETAk R0k 24 SdnbokOR e art ERee22f), 046;

PCT/ US91/ 07149 (Ixsys); or stochastically generat e% ept i de roteins -
US 5723323, "5763I09E "a4lifate.comgand dipdike 5% 251400dy B9 562‘*‘5 s uish b3, EP

590 689 (| X9¥fited ROMOIARPIrcRAedVRIESCHErBerdF¥Iabd) by, tordlVR) othra@mumdr Breell Y
i ncor porated herein_ by reference) or that relhéhg on |mmn|z tion of

transgeni c SAPARNG cqile ogany othey 9915 AXBRESSIRHERYE A 115 eonsta 06?’36‘5]? BPL | munol .
41:901- 97 (HaB3Rvdrk oPEDR Iﬂéd;uﬁkesaénher a€¥ridbgendde Ur helrdldg@6d1olkic adi§295- 118 (1996) ;

Eren et al | mmunol . 93:154-1 1998 ch entir . nc at ed by
ref erence as‘ec%}“F“t&ée“F%ﬂe&"c“éﬁ“’géFétFﬁai gﬂ‘dp@baﬂq%ﬁéﬂpﬁhé’} “F’?fgtr&%[‘gl’ capabl e of
produci ng a ﬂsﬁpﬂiﬂrﬁﬂhﬁxﬁ'rﬁﬁngfbﬂmowmﬁdabﬂdbﬁﬁmmﬁts, eldaeptic,igtnomiveDMK,t and/ or as

descri bed he techn S C d to,

ri bosone di s“ﬁgy ‘?Ilig ?“@Pdr&,ﬂﬁgﬁ?%‘gﬂ b e iiia 8 %"ﬁp&&fws? 4942
(May 10 1997t)zNAl—kimm detiblea@t triple Rrzmded, mnﬁlzedpmdmc lise or. anmblrﬁﬁanjmdr@@ 14135
(Nov. 1998)),..sin

i.hody. pr | I | ect ed
| ypocybe. ST TbAYHEL HEE: T8 CLARS R BAO: e BRSO Elfca 271 €5
| mmunol . 17:1e8m1892feed®87) ; Babcook et al., Proc. Natl. Acad. Sci. USA
03: 7843-7848 (19 1%?/&1 t al.,
Bi ot echnol . 8( 33%9 %%993' %%"@%% &ﬁ%%%g%eﬁ dhbﬂ%ﬁ%ﬁ@ m%d(omwrdbge e? al .,
J. I'mm  MNet Hhe e @dymsiEode 3 PO Sr: oﬁmewmblfe%mraqls that B@‘@/bq@efn%mzed h787-790

(1995)); B-cgllyg &Jo?ﬁﬁér&g AnS( %ﬁ%ﬁ%iﬁiﬁﬁt%clﬁ%n ko be Ml f6iCexpridsib - Repor ts
19:125-134 (1994); Jonak .,. Progress Biotech Vol. 5, In Vitro

| muni za?d omﬂFWIWBTQTW%@H%%¢ w5l encqdie 2 ppsibedy; specified ffagmen Pigfanagt | ence
Publ i shers Bpndfeof, AR pRsSfVenBl N8 fusdadens(R8&nas) dRdchasifant lls @ﬁge neering or
humani zi ng non- human or hunan anti bod| can aﬁp&@ 3%0 l.é g) nd are wel |
known in t hesepted ysimg ssteghiyg pultuge ?Pﬂfl?ﬂ?ﬂs?é ‘6?‘“@?115 P ROSs, P15 8§/ﬁﬁas one or
more am No agrhiing @RbEHIR Seil oy, dr SR kE@TWRLRBS. | Cell ®hichpio@be anbaglies whbit not
rat, .rab r| mat %L%A)ot her mammal . These

uman' ani no BERAERyiFE R Pprelsp Pl = bl iy (5

25 Other suitable methods of producing or isolating antibodies of the requisite specificity

can be used, including, but not limited to, methods that select recombinant antibody from a
peptide or protein library (e.g., but not limited to, a bacteriophage, ribosome, oligonucleotide,
RNA, cDNA, or the like, display library; e.g., as available from Cambridge antibody
Technologies, Cambridgeshire, UK; MorphoSys, Martinsreid/Planegg, DE; Biovation,
30  Aberdeen, Scotland, UK; Biolnvent, Lund, Sweden; Dyax Corp., Enzon, Affymax/Biosite;
Xoma, Berkeley, CA; Ixsys. See, ¢.g., EP 368,684, PCT/GB91/01134; PCT/GB92/01755;
PCT/GB92/002240; PCT /GB92[00883 PCT/GB93/00605; US 08/350260(5/12/94);
PCT/GB94/01422; PCT/GB94/02662; PCT/GB97/01835; (CAT/MRC); W090/14443;
- WO090/14424; WO090/14430; PCT/US94/1234; WO92/18619; W096/07754; (Scripps); EP 614
35 989 (MorphoSys); W095/16027 (BioInvent); WO88/06630; W090/3809 (Dyax); US
4,704,692 (Enzon); PCT/US91/02989 (Affymax), WO89/06283; EP 371 998; EP 550 400;




referred to as "inport" residues, which are typically taken from an
"inport" variable, constant or other domain of a known human sequence.

Known human | g sequences are disclosed, e.g., 25 7 FEB 2005
www. ncbi . nl m ni h. gov/ entrez/ query, fegi; ww. at cc. or g/ phage/ hdb. ht #1 ;
WWW. SCi quasiz/iesit ; www. abcam cont PCT/US01/24784

www. ant i bodyr esour ce. cont onl i neconp. ht i ;

www. public.iastate. eduJ-pedro/research tools. htnl; %ww ngen. uni-

hei del ber g. (PenBE/EPRLT QAhPCT/USWAT 40HPxsysb nastocheshgallraenatsted geptidsios/ kuby05. ht m
www. | i brary k r ’W@)B

www., hhm . or BIHQ%HEn?g &S:tﬁu%é%!)%@ I g?ﬁé’j‘%ﬁ?fh\’s%ﬁﬁz 505803, EP

www. pat h. cah0es? ﬁk#ys,nwwﬂlpnhddédqmge@mhlmn (ANW@WPUIBUGWQ’S@W beseisom ;

nch. harvard CiQ
pat hbox. wusP’F}H"k}!‘éd'=I§ Shlt:@%t% Wﬂm‘ﬁ%‘\é‘ %% ot ecﬁ?t EJ;C
ww. pebi 8. cetrdl. mwmwgi@m@woglsouﬁwmmﬁwet s Gat- BLBW[BMC@}Ubuﬁg-‘/ éﬁt i body/ ;
35 ww. m ehj Jap/ 49 h r&(;lﬁ bl e. asp;
ra 0 F B h AR B LS FR D coc Y o R RS R b

" WWW. i cnet . ukfﬁ&;@;ﬁlﬁt&@gﬁﬁ@Q@c@@phqah@@ that prie capable of producing a repertoire of human
www. bi ot ech, s Ls;8d I s St dThe. HOAMAY, IsSAGz i | geo. htm ;
aximl.int.uni- e %/ fr{araghﬁéélgss?art Clht Saéitechifhes Yoot e
baserv. uci . m;ﬂpmmtpq toj rptgm/dpsp}qu{anmehql Proc. Natl 'Acad. Sci. USA, 94:4937-4942 (May

WL T €CgR. URbg7h Grafllel :IT”HB@NQWCMme@HL D3: 14130-14135 (Nov, 1998)); single cell
WWw. nT c- cpe. cam ac. uk/ 1t -doc/ publi ¢/ TNTRO i tni;

WA, i bt . unaﬁﬁtfwwmduvnsﬁe@@olﬁs@r{rs $lcvwﬂdm@wa§%mbod&;m&wd (“SLAM”) (US

www. bi ochempaio, Q%zvds/z Wa{étmn/Jqhﬁ{uhaole?»esmsmugsapmmayetblatph,c aGtukl ;
abgen. cvmtarru edu/ | ab/ vwwa

WWW. uni zh. cKRf %Wf";&ﬂﬁséﬂf 1r?3§)) SF'l“H‘é?ﬂ“’Prlﬁt Ayd flow cytometry (Powell et al.,
WW. Cryst . bbkote%ﬁmu Islssubmrqmj One CYWSySteiE, CafISridae, MIk;/Go6 @ e evighcrreng. ht m

o, | ot bRy PRy GRS TPRE 7700 (1999 Do st

WWW. bi 0ScCi . (St&ataltkdrs & dly/Malect Blg]pRepadew 125-134 (1994); Jonak et al., Progress Blotéch,

Yo OB R R R B R R AR el K v
Sequences ofubliskeot BV dmsttrdimyNethotiogs 3838) nterest, U. S. Dept. Health (1983),

each entirely in r-at sequences
can be used to re {ll}?:ée% f&%mﬁ%&hﬂpﬁﬁnﬁ%ﬁ@%ﬁ% h&ﬁg%@@%&;@%@%ﬁy bi ndi ng,
af finity0 omsqdandeare wélf known @, theam ameylly, 8 peroinized priepgingseed faitibodychas ene omny ot her
sui tabl e E&%&ra&%%smues%mm@e i onHutnan, G@nﬁﬁt%é iyiR@lomdAle, al | of the
non- human or uman sequences are mal ntai ned whi | non- human
sequences of at,trﬁéltmmham@nam of ethe tapemal: Theptognan gipigo F‘é?ﬂe&é‘@ﬂmﬁﬁl’ﬁ% human or

ot her am no gg}d%o asAMMpoR0dlifiRs, Whith e §RicAR AN Bbh ¥n BEPHBMLEESndt W t h
retention of high affinity for the antigen and other favorable biol ogical

properti es. OTRher depRineie @ﬁ%buﬁﬂaFequﬁEﬁwﬁ?ﬂvﬂéﬁm&‘hHS%‘E?“é%ar?:%iﬁ % 6Bt i onal |y
prepar edsby yamdcBaRs SihQbv/adt@tYsehsfcgf www.atec.org/phage/hdb.htmb; www.sciquest.com/;

www.abcam.com/; www.antibodyresource.com/onlinecomp.himl;

www.public jastate.edu/~pedro/research_tools.html; www.mgen.uni-
heidelberg.de/SD/IT/IT.html; www.whfreeman.com/immunology/CH05/kuby05.htrm;
www library.thinkquest.org/12429/Immune/Antibedy.html;

30 www.bhmi.org/grants/lectures/1996/vlab/; www.path.cam.ac.uk/~mre7/mikeimages.html;
www.antibodyresource.comy/;
mcb.harvard.edufBiotinksﬂmmmology.hmﬂ.www.immunologyiink.coml;
pathbox.wustl.edu/~hcenter/index.html; www biotech.ufl.edu/~hcl/;
www.pebio.com/pa/340913/340913 html; www.nal.usda.gov/awic/pubs/antibody/;

35  www.m.ehime-u.ac.jp/~yasuhito/Elisa.html; www.biodesign.com/table.asp;
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the parental sequences and various conceptual humani zed products using

t hree-di nensional nodels of the parental and humani zed sequences.

Thr ee- di nensi onal i nmunogl obulin nodels are commonly avail able and ar
familiar to those skilled in the art. Conputer prograns are 25 aﬁhifab&@5
whi ch i | W®4213%¢ and di spl ay probabl e three-di nensi on&CTEEWEr¥at i onal
structures of selected candidate inmunogl obulin sequences. |nspection of

t hese displays perm ts anglysjs qf  the |ikel pl.eof the kes] S in the
f uncti oni ng “é‘f‘"“f"i‘F U%%@Cﬂgﬁ%“)ihmlgmﬁﬂeﬁh-%‘ﬁ‘a“ﬁ“’e)ﬁ“ég?mt”.s"_l'ﬁ‘.‘“ g e"%gcnal ysis

of residues pbivad/sited) bdoBAK Exifntl @medii-hiatbyrg@é/~tel@EBStmdhtetdt € i mrunogl obulin to

bind its antigen, In this. FR resi dues .can be sele and conbi ned
fromthe cor?%%ﬁ'éﬁ’s"“ﬁ‘ﬁ%‘-‘?@%‘%ﬁptf“l's%@ﬁagélgﬁgod%@rﬁ%fmf e egl&rj’ed ant i body
char act eri stwvew.miwphcartaciuRimedspobliafN TR byhl; fwerw. bhveamangetV amtdgeh(s), is
achi eved.. In general_, the resi dues, are dir ) tantially
i nvol ved3i n ™ CP‘l‘f&ﬁ(ﬁ’l#é W(:‘Bg‘éﬁmﬁf 81“@5@%%&%@%%%&%%0%%&%% ing of
anti bodi es abgenloen.tapiuedeab/wwwdeget.hioh can be perforned using any known

met hod, such _as but t limied Lo tf I i W . (Jones et _
Nt ur o "B Rengpe B ierfhy 3 o SR/ GrESh B ARG (7005, ¢
Ver hoeyen etwval.nimr.oed £ RRECR3EWESS4WENOB8) ), Sins et al., J. I munol. 151:
2296 (1993); Chathia apd Lesk. J. .M, ..Biol. 196:901 (1987), Carter et
al ., Proc. sy ot e e narkendBt A s, 200: 90, 02112501

PCT/ US01¥02 4 784w . SOurd 8Dl S @yre/s@r_aigthamie trwarlbiosci gnisspurimdp/amithepiydepigm (1993)
US patent Nos: 57233 7 y . 5814476, 5763192,
5723323, 5, ?@@%%%‘%%%%%3‘%7gﬁ‘ﬁ%‘%@%ﬁ?ﬁ%&%ﬁ%&mz, 5530101, 5585089,
5225539; 48 16&8EriniRgT protSs St 6ravpatasdied.oade himlizbat ctadcSguenessef / 05939,
US04/ 01234, CRA51 1254 RO OLAA s, SBORLM (581), Ao O dArbrudfDO0/ 14424,

WD90/ 14430, entirely incorporated herein by reference,

i ncl uded r eftereériyeefereiceed therein. - The anti-dual integrin antibody can

al so be pptional lgy10RRGTak&HeRY diPRIBiASFiRE imhuRgendid B5@aRE, cntdiiewl (€. 9.,
mouse, rat, hanster, nhon-human primte, and the Iltjé,e% c%&ag:we _ofb pr oduci ng
a repertoi r enesiy hindiag aEwity.98drte o rale aydise FReHEHYHRHEIR on PBE Yabltnown i n
the art. 10 Gghligishd)ad nBiR HUBrR GeHFRR paibriatl APt ndntiuagh brumai CbRAy can be

i solated from such ani pals an_? i ngrtaI i zed u%i ng. s%ilta | e rrrgt hogs, such
as the met hoBeueaesEr mpBRingd Fae he npp-Rpuapsrauenchs F dhe Aol Ao COpta reemy
repertoire oOfe RpERH with hidkAdk GRertaiaib atii dntibodibsamatso @ptivnalle beshugamizdde pr oduced

by known, net hods (e. Q... . but .nqt lim.ted S, Pat.. .Nos: , 428,
2 560, 820 srdsiehii et s thasPldsE ot vt Blynas B e 1 20
5, 789, 650 i sa&hietk thi®gchh hirnanived sntibbdialcan be bplonidnprdpared by aproceyof a@158433,
Jakobovits et al. 98/ 24 . ! L 2ARSAimbRARAar 9 et al .
VO 97/ 13852,ﬁlt%“ﬁ%‘é"y\égq%"f‘“’gF’%g'%@"‘bg%g‘&%%{%%i&%ﬁ f%%%%%et Al "R 96/ 34096,
Kucher | apat emedelsaf the fRened 681 MiFidniBi seqderceseFHireeplimensional fnmurpglogilip grogeln A |
Surani et al S mdaftayai 4 JaeBnR 8t c@hput 04036, .
Br uggenmann e%reg %%%%@tﬁgyﬁ%f%nﬁﬁgtﬁgg%% et al. EP Oﬂiyggg% Lonberg et
al GB 2 252 Mﬂ)ﬂbh,wmiﬁ)ﬁib@fﬁgﬁ and digplay probable three-dimensional confo'rmanonal structures of

selected candidate immunoglobulin sequences. Inspection of these displays permits analysis of

the likely role of the residues in the functioning of the candidate immunoglobulin sequence,
i.e., the analysis of residues that influence the ability of the candidate immunoglobulin to bind
its antigen. In this way, FR residues can be selected and combined from the consensus and

30  import St;.quences so that the desired antibody characteristic, such as increased affinity for the
target antigen(s), is achieved. In general, the CDR residues are directly and most substantially
involved in influencing aﬁtigen binding. Hﬁmanization or engineering of antibodies of the
present invention can be performed using any known method, such as but not limited to those
described in, Winter (Jones et al., Nature 321:522 (1986); Riechmann et al., Nature 332:323

35  (1988); Verhoeyen et al., Science 239:1534 (1988)), Sims et al., J. Immunol. 151: 2296 (1993);
Chothia and Lesk, J. Mol. Biol. 196:901 (1987), Carter et al., Proc. Natl. Acad. Sci. U.S.A.
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20 Nature 368:856-859 (1994), Taylor et al., Int. Inmunol. 6(4)579-591
(1994), Geen et al, Nature Cenetics 7:13-21 (1994), Mendez et al., Nature
CGenetics 15:146-156 (1997), Taylor et al., Nucleic Acids Research 20023FB 2005
6287-6295 (1992), Tuaillon et al., Proc Nail Acad Sci USA 90(8)3720-3724
(1993), wanhaemiet al., Int Rev Inununol 13(1):65-93 @LIVS)1/2at8d Fi shwal d et

al ., Nat Biotechnol 14(7):845-851 (1996), which are each entirely

i ncor por ated herei nzgé 25 reference). Cenera se mce_conprise at

t
| east one t BHAY M2 Brepr £tal-dgimmmnol 1(%#%“”92@&@‘%@’%&?@& 2} mmunogl obul i n

| ocus that B%ﬁ%bﬂ‘%z:@ﬂa&é13’48@95%'144@613%%19?672@’5\23051756@% mdﬁw@mz@nct i onal
rearrangenent. The end O?enOUS I MMMUNO can be

[0
di srupt ed of1¥87% 6374253010k ﬁﬁ&ioégvﬁﬂgﬁé%ﬂ@é?@ypgv th"éf lé?ﬁontéqg%?lég@r oduce

anti bodi es 99@#6@0 %91@%9%@@@@3@%@«)13@@ G penunseRm 730di es for

specific bin simlar proteins or S, can be conveniently
achi eved$ usW@%g'éM;ﬁs @98”%%‘\}0?(1’%%9 %%292‘fﬁgaFa§hﬁ‘E¥%’chrPﬂ%Tds)@§e"‘c

screeni ng Ofqfe b Ak Acnfied Jefifehbe BitcdMerdiept i des for indivi dual merrbers havi ng
the desired function or structure, antibody screeni n%P’ ept.i de di spl ay

libraries i s wel Theameviel integrpantiipdy canmsiso beioRtipnallysanemindioy i E‘Eiﬂﬁféﬂées can be
from3 to S5QQGeQfic HRh4E (T IndRseRel, ﬂaﬁnsteﬂ nb@%ﬁahpmfnﬁteﬂhtﬁtﬂé line) Edpatste 56 100 ani no
35 acids | ong, and of ten from about % 2’3‘&’3’6 cids | ong | n addition
to direct clﬁ@ﬁ‘%@a“&q}ﬂ‘ﬁfgﬁ‘i“&ﬂ“ﬁﬁ@%ﬁ%q per e &‘aﬁzﬁ“f"d theplr ari es,

Sev /er al 1;)60 Qe tﬂélﬁ}odﬁlgléélﬁﬁ&fhﬁdﬂuﬂ im@nbﬁﬁxaocﬁ:@axﬁ%l?ﬁm @mﬁ%h&%ﬁa&&ﬁdd

PCT/ US01/ 24784 descyi be e i.nv ay of a peptide
sequence on PR ‘Fdf‘%i’(‘,‘és%tf‘b%lmf}g‘{d?’éf"?h&ﬁﬁ’ﬁ ﬁ‘°'§f:be%gif°§% Ch bact eri ophage or
cell contains th@'ralﬂsgeﬁleﬁltcb dat cﬁﬁﬁumereﬁamﬁdbmmbﬂmnmids thetiiad to haapl ayed
pepti de sequence. S are d Gat P tion Nos.
91/ 17271, 9f7“i%%°6“ ‘g‘g@q’ﬁ ARPSOE “Eﬁtlﬁ“é‘F sys ’%%F’ W&%ﬁ%r ating

| i braries of5,5p8p15, 6645,96.15:628 1 265 HE25 835 df6331¢25h5 661,006 andd, 78R 6 isaed taynt hesi s
and rec I nant t hads ee, 8,

901 145493 adned § sboRboesiggr ST RS iuH 4 SOWOTR g, L afergarga®

5, 643, 768. MERUS/ASsdilopbeeaes bi WiORT18852, Lambtrpet al. Q9425585 ﬂﬂuﬁgrlmawt dre

commerc. a 'dégé\gﬁi?&c%? 1Gic ﬁgggﬁuofucﬂ» M%Pﬁl il g&&g%ahawar poomdauhsbad, CA),

lre . .
Pat. Nos. 47owmgopal HSS’%H@ 554@,& Begenrang6s) 0%@4%wama954843§8

5534621, 56%@:7834914&71@%@%“::5%?3@1@%9ﬁﬁi@ﬂb’i@gaéﬁ@lﬂ@%i{)%Eaﬂﬁfge:al.5_223409
5403484, 5571698 assi ax, 5427908, 5580717 aSS|gned to

ned
Af  ymax 2058 85008368856 a4, Taxetiebli é@e'mramo? BT WM SHremel A5 750373,
assi gned t 0 N RPEMRE1320 1BIBOMe8IEH 80 NanbbG &S5 15: DRIABE B9 7S TRRAR3,

cupra.  cach bt Aubieeist S sl Tentine d PR R BN Dorat ea

herein by reb@)@Ree724AT0RPDEbES e, ihkey prvedehi3(l)65-eN(1098) amiffishaklder be

B o o P B IR A B eSO Rty 0 et el

25 reference) Generally, these mice comprise at least one transgene comprising DNA from at

least one human immunoglobulin locus that is functionally rearran ged,“or which can undergo
functional rearrangement. The endogenous imrmunoglobulin Joci in such mice can be
disrupted or deleted to eliminate the capacity of the animal to produce antibodies encoded by
endogenous genes.

30 : Screening antibodies for specific binding to similar proteins or fragments can be
convcmently achieved usmg peptide d1splay libraries. This method involves the screening of
large collections of peptides for individual mermbers havmg the desired function or structure.
antibody screening of peptide display libraries is well known in the art. The displayed peptide
sequences can be from 3 to 5000 or more amino acids in length, frequently from 5-100 amino

35  acids long, and often from about 8 to 25 amino acids long. In addition to direct chemical

synthetic methods for generating peptide libraries, several recombinant DNA methods have been
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goats, cows, horses, sheep, and the |ike, that produce such antibodies I n
their mlk. Such animls can be provided using known nethods. See,

but not limted to, US patent nos. 20 5, 827,690; 5, 849, 992; 4, 873[§&£ ﬁm5
5,849, 992; 5,994,616; 5,565,362; 5,304,489, and the like, each of

entirel ywioneaeyor at ed herein by reference. Antibodi es pofiruswespraesent

I nvention can additionally be prepared using at Ieast one anti - dual

i ntegrin antibody encoding nucleic acid to provid | ants and
cultured pAefet ey ‘TW@’VS‘V“&}SGFP%‘{“P?W‘E% 156 °f 53{5 be gn Cﬁ’élgpf‘@e t hat
produce sucaroamtﬁdapddceﬁophﬁgaeﬂdeﬂ bdnching fhe aametonmsqua{ce ¥Rbdimthepaitibulizhe pl ant

parts or C cy tured t er ef -a n anpl e,
t ransgenic 9‘6‘3%8 BFPR Fre@g%;%ar? desesibed 'Hgﬂ?k’?)t?%[:‘&?%’é' rhg?fe been
successful | yl/l?ﬁﬁdl/‘l@S@@Wﬁ'S@&aﬂ@B@Sﬁl’/’aWQm&tsﬁst@fs firgeembhgd1aRied T pépBiiRS, €. 9.,

duci bl g, O
Vi cr obol 3 1 HitaABFE S gotvorher sbnfeda rerbpenantot Sed LR n. A so,

% E) ansggnl C PEHliegioh NS 91Fs258, atzseidzng ﬁd@FJIDBf.ZGSSSeETB]mJHlS Bdfbnpmnf}tm%,?s‘ahzﬁponner ci al
roduct i ol ogi cal activities equival.ent ose
proguced i nggﬁ’?gg #@E%Q’éﬁ"ﬂaﬂ% B AR %‘Fmb'&“ﬁ‘tf Fegr %%”ﬁa‘fatl%bgﬁ 1"I""§'burces.
Se]e, e.g., k@ﬁ)dxgﬁﬂielf@ds Iqwuegbn.(cﬁwad,.dvb,chﬁd Birfiiridge 2Afbdjl Pelhribibgie§ 1999) I and
references c¢it t her L eanti a in large
anounts fro aﬂ%a‘ngé‘:ﬁjérﬁ’ﬁ@apFeﬁnetg"gfe)gg%ﬁf‘?’?ﬁ%ﬁ@%3933%6?@35{79’%%03&%nts, sgch as
si ngl e abai B455800t 5910280 5534631, FaL6 73D, 57'637615 ,B06706p, b ossigedid Enangd pot at o
tubers. See 8:.101-109 (1998) and
reference cP%z(gﬁ&t%g?@Qrﬁ%ﬁ%gﬁya t5® 5‘%t@ﬁ%’%wg%zﬂge&pﬁggel?ftass}gin%ivt%nt ion can

al so be pr odffgrak; 685723, 4ssignad p&anbridgt anbaly Tedhoaoglsyi§5433, ksgmediet hods. See

also, 17 0 2 et al.
Bi ot echnol . E e%cmg& \6\%5952%%%%%150@%@%43% g@)gﬁ?%ém%ﬂl t'\E'(B&S%*I' rends
Bi ot echnol . CQE%@Z@PI?-, QMEMWW Sembragk, supfal et of fligypbdve patenis@ad 18111110360116 1995);
Wi t el agyet .al . mc o‘?nfié?ﬁ@em Eeans 22:940- 944 ('1994); and references

cited thereln SO genera y for plant expression of antibodies, but
not limted to, Eafémd@# oftiie@restpbipeention ap lprkeproparedpsingrebledst GeiapiEeishor at ed

herei n- by rﬂi‘r&&ﬁmd Jﬁgodﬁiﬁrubcl?@éjdcﬁsto&Bwﬁb@anﬁ%ﬂ:@%dnﬁwoﬁ%nﬁﬂﬁﬂmﬁ'wn dual

‘integrin with a w de range of finities glre erred enbodi nent,

at | east on&o%uPRINE: HARSS, é‘?eﬂl{:ﬁ’edtb‘rllé@éthWH‘%Féﬁ‘tc?’GWbO@%?n“ &f ka4 bi nd human

gua: i nt egrhnmwsmdalp%dadﬁsin@ncﬁmrﬁ@fodemmalgebutaonmmtonﬁ@pﬁ@mmsbl nd human
ua [ nt grl

th h but t
i oo 0 pazTinss BoGSaM g Palloat ST bl rgaitlig ” "t ™
]o ', 10 1 E&hofwﬂa&uscnﬁi:ﬂy mcorfitat@iigremby Gefereet. val ue t her ei n The affinity
dit f f ti i tall
O o o SRRl P Sl S PR BB PSP eyt ol 1
" Ant i body- Aaiiti-gi@hintelt @tibely e@nding' nublazcEmdd:epmnﬂcaﬂanslgmpMSng'eultﬁwl W E.,
Ed., Ra W H
Fre eminvgg dP @trs%%%s n(fl g%wtvmlt&d to%@ c%:% @%%:dlzeﬁﬂ Gt%rodﬂcae%c% antmw@? Lp%%ed
25

portions or variants in the plant parts or in cells cuitured therefrom. As-a non-limiting

exémple, transgenic tobacco leaves expressing recombinant proteins have been successfully
used to provide large amounts of recombinant proteins, e.g., ﬁsing an inducible promoter. See,
e.g., Cramer et al., Curr. Top. Microbol. Immunol, 240:95-118 (1999) and references cited
therein. Also, transgenic maize have been used to express mammalian proteins at commercial
30  production levels, with biological activities equivalent to those produced in other recombinant
systems or purified from natural sources. See, e.g., Hood et al., Adv. Exp. Med. Biol.
464:127-147 (1999) and references cited therein. antibodies have also been produced in Iarge
" amounts from transgenic plant seeds including antibody fragments, such as single chain
antibodies (scFv’s), including tobacco seeds and potato tubers. See, e.g., Conrad et al., Plant
35  Mol. Biol. 38:101-109 (1998) and reference cited therein. Thus, antibodies of the present

invention can also be produced using transgenic plants, according to know methods. See also,
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met hods descri bed herein). The nmeasured affinity of a particular

anti body-antigen interaction can vary if nmeasured under different
conditions (e.g., salt concentration, pH). Thus, neasurenents of a[L.L 5@65
and ot her antigen-binding paraneters (e.g., KD, K ,, K/) are prefer eﬂ"
made wi t weéxanstar di zed sol uti ons of antibody and anti geirusensiié

standardi zed buffer, such as 20 the buffer described herein. Nucleic Acid

Mol ecul es Usi ng. the informati on provided herein, such as the nucleotide
sequences eX@ofisthyr el Bietepkmol-ZAwph BEYheat 34 Hel 08 (¢t 8L Y azhdlndreadsi ds of at

| east one ofgipkfdol DiINGE7 Lg9f, MIet af*ePrlaZ.B 1?1951017109 :381.6 PR85! WhRdarh Etadgmi‘”t S,

vari ants or consensus sequences deposit’ed vect or

conpri si ng &ochesnSpc. drvas. ?9‘601%(&”:9@6]%1@%@@“%@“%@@@%S*a?c'ﬂ@ amwélaﬁre of the
present invephie ﬁ}ess%ﬂ%?g'ltlgahétbu ul BRGNS @manﬂts%ve rﬂ&r@l&'&i}gerﬁﬂlﬁ body can be
obt ai ned using nethods describ erein or as known in the art’. Nucleic

aci d nol éculinsererpted Rereip pereéamncd. nvent i on can be in the formof RNA such as
MRNA, hnRNA, tRthé)JnnWes QfM@ﬁangman Qhd l'lu'fhaﬁ bR i‘n&m #th PDRe ehfpdrudi ng, but
not limted to, cDNA and genom ¢ DNA obt ai ned by cloning or produced
synt heti cal |a§ﬂnm§$(Kmhyln@@rﬁﬁmésm@ﬁ@eﬂ%ﬂeeﬁme hprpan miyh of e PiisEEntIpYeption- st r anded, -

doubl e- st r apglaghitalis b h§nslabA RAGHn Wi hi ﬁmgomenﬁﬁm@ra hbSI RAY can ANY
portion of at |east one strand of the gan be the codin st rand,

al so known &®dpppancupldiatesrinvitha, Knéﬂ“ai‘PO{:laﬁ ﬂHE a‘wﬁbl %ﬁ\%&ﬁwﬁn@ﬂw al so
ref erredot 0@8.1-59"6r @ krdnps GNERe BEkBK 103502 BOliatad NuEt 9109309%)1%1%9' ecul es
of the present i nvention can include nucleic acid nolecul es conpri sing an
open readi ng* YAYSRETYBRE) | optionally with one or nore introns, e.g., 18

07 FEBfZOOg WO 02/ T%ﬂf ﬁmBGT ANl bf %ﬁﬁ@odpi& ar Witigdnicid EeQﬂteﬁﬂncd&Rp&ﬂﬁxﬂiCDRBu}rO Pe
specified portion o or of at
bast one oML IGE. (SRR FETRELE AT it TRGRIABER (o g. . SEQ I D
NCS: 4-6); Imetedtions” Iacauﬁliarmﬁzaamhmzagpmmwmmgsdt, Réves Pebisd) Wew AGIENT € for an

anti-dual, i riyn _antiho abler n S NOS: 7, 8); and
nucl ei calegci g}sﬁg’r %B i ls\?ﬂ %’H"' r%ﬁ E@e"éangn p@@%%ﬁ%%’%ﬁ?ﬁ@%ﬂ%ﬂ antially
di fferent fmmmoﬂsmasmbdﬂsmn)b’ﬁlmbmmmmdah"mity vihipedticulghustitiody- admgcnmtagaioeracy of

t he genetic _code NGO ti I tegrin anti body as
descri bed héfel lfm SIdrredgr}s Ajﬁcm;cong’? s (G5 .al?%n&ng%?jséjm ﬁﬂmgeneti c code is
wel | known maetuh:menrapf affifiityizsd other azmm-ldndm na@unt:ﬁméc §.0%o, Bn&J)okapréferabhi n t he
art o geneiahy AGihidafEr GRS ofUiGhal Enlitdln, HEL bBidhiokd RreC Qlfacl OF
specific anti-dual 1 ntegrin anti ies of the present I nvention. See, e.g.,
10 Ausul®l , thetbufer descsibgsbhareinand such nucleic acid varianfs are included in

t he pr esent NugiéR AleidPMolecdn- 1 i M ting exanpl es of isol at éd nucleic acid

nol ecul es of the present inveniton include SEQ |D NOS:10, 11, 12, 13, 14,
15, correspondi n§sins thedHormrianmroyidedhessin, sush asfhe nuclsetide ssauenges sacodigatodi ng,

respecti vel Yeastt#:1689Rb1 thEbontddods andife (68T a1 ledst SHPRISEQ-D KB, 2, 8.G, $76R8,

8, specified fragments, variants or consensus sequences thereof, or a deposited vector

25  comprising at least one of these sequences, a nucleic acid molecule of the present invention
encoding at least one anti-dual integrin ant1body can be obtained using methods described
herein or as known in the art.

Nucleic acid molecules of the present invention can be in the form of RNA, such as
mRNA, hnRNA, tRNA or any other form, or in the form of DNA, including, but not limited to,

30 c¢DNA and genomic DNA obtained by cloning or produced synthetically, or any combinations
thereof. The DNA can be triple-stranded, double-stranded or single-stranded, or any
combination thereof. Any portion df at least one strand of the DNA or RNA can be the coding
strand, also known as the sense strand, or it can be the non-coding strand, also referred to as
the anti-sense strand.

35 Isolated nucleic acid molecules of the present invention can include micleic acid

molecules comprising an open reading frame (ORF), optionally with one or more introns, e.g.,
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HC vari abl e region and LC variable region. 15 In another aspect, the

i nvention provides isolated nucleic acid nol ecul es encoding a(n) anti-dual
integrin antibody having an anino acid sequence as encoded by the Auditdi 05
acid contained in the plasm d deposited as desi gnated cl one nanmes and ATCC
Deposit wWasiz/ipmspecti vely, deposited on 20 As indi cat edriuss@arss nucl eic
acid nol ecul es of the present invention which conprise a nucleic acid
encodi ng an anti-dual integrin antibody can include, but are not limted

to, those WheRsdmHgl teriéleashpnssrestiiedrayiund adesione GRRea5GORIe DRI adhoent , by
itsel f; thecHRH)MNAEH OGS cafi (. gtﬁﬁ)ﬁﬁﬁbﬁ €3RI RQEYn Ag BERADINGE thereof;
t he COdI ng sequence for an antibody, fragnment or 25 portion, as well as
addi ti onal %8kuuskicesid n@lpewcsagm@m@gé}wpﬁgg sauserieananti-gyel jnieger aghsy si gnal

| eader or f&%h]%ml?&mn'(éig S ﬁN@g?W bhaoMlieit Ry ASIRLRIRALh eagflisegddi ti onal

codi ng sequences such "as at |east one intron, together with additional,
non- codi‘hg islsefida swayence Wé&t@aalhghfffmnt figre thoseriescrbed abeye bROHIdoRHEiDS' and 3
sequences, @g&&aasofmegcﬁeﬁ@me (slilP&flodePiRast &n@ra&l @Iaﬁﬂteéx%qmm%t hat play a
rolelntranscrl{&uon processin i ncluding splicing and

pol yadeny| adesiige é’”’(%séPOV{:’U“ ik anpPleovese, ths geshecast Haredradn 8eabi lity of

rrRNA) an agdithi:onabuld Qéjﬂoﬂﬁlc?f&%@s!kﬁﬁd I:lhﬁetar@té)g&@ratefs%o@ brhfe @iidic /11 NO
aci ds, such as t hose t hat provi de additignal functionalities, Thus, the

sequence en\‘f’ﬁ‘éﬂ‘ﬁﬂmﬁ?fieéﬁ’fﬁl’%%ﬁn%gﬁl Bisern papbpdies ofih %ﬁ?%’é‘r‘“‘@@tfﬂe??&-éLSUCh as a
sequence) EeAEsasH,Real asup:ezpiﬂdd@;htnhaém ioapstahmsaatn.eiﬁclma iirf th€gredeinhtichhe fused
anti body conpri si.ng an anti bod X Igragﬂe&_&)ﬁ '3 rtion. 35, Po] XF%%E oti des
Whi ch Sel echorpying sxamples of soleigd ucisis) SPEs A e RSB ENFYIREC] n 19 0 7
FEB 2005 WODORGS: 26 01, 12G3/ 1US£5160214§p3ﬂdnTghen@neﬁﬁxﬁgtexhramewﬂaaﬂc]m @8 des isol ated

pol ynuc oot P Ewryoel AEEER HaanEe T Rt Pk lsr o' 07 1©

-enbodi ment HaRarlable tepid afidILC vasiablateliog, det ecting, and/or quanti fy| ng nucl ei ¢
acids c risin ch_pol ynucl eot i de. cl es of the
pr esent ?%:Tﬁventl o ar%,?gln Lgnedwfn Of pro¥iges es 1so atednuc;ilcr}%)actld m&ecuxes P§€ garti al or
ful I -1 engt hantitdpaldrgegrin atibddyjesing arhnimd:ncelrsgqumcnamnceied 'Emﬁ)gmcmrat:ld t he

pol ynucl eot j des % sol ated, or otherw se

conpl enent a%"gﬁ?‘éﬁ‘?“’g’ Epo%ed% n&ﬁa?&;éﬁgg%% % ian nucleic acid library.

Pr ef er abl y,__Ule__C_DNA_LLb_LaL)LC.D.Dﬁ-P‘ﬂé@@CQFPOIS@HBﬁ 80% ful | -1 engt h sequences,
preferably at |east 85%or 90% full-I enlg%g:ﬁg C&sbonand nore preferably
at | east 95% - ence e brarl es can be

nornmal i 2&d to increase the repr nsent ation of rare sequences. Low or

moder at e St ri NgeAGH MRk ZRbER am&ﬁaadéuies B8f\8e ;ﬁés@nttm/\@htﬁﬁ‘v}h)’ch cOhifrisé Ot
excl usively, enplqoyed with sequences having a reduced seqtlégtr})ctﬁol dentity

rel ative t om{?&‘;fﬁ}fﬂé ﬁ%ﬂﬁﬁ%& 3 agg&aaé mdegan antibedy calt include, but are not limi

encoding the amino acid sequence of an antibody fragment, by itself; the coding sequence for

the entire antibody or a portion thereof; the coding sequence for an antibody, fragment or

25  portion, as well as additional sequences, such as the coding sequence of-at least one signal
leader or fusion peptide, with or without the aforementioned additional 'coding sequences, such
as at least one intron, together with additional, non-coding sequences, including but not limited
to, non-coding 5° and 3’ sequences, such as the transcribed, non-transiated sequences that play
arole in transcription, mRNA processing, including splicing and polyadenylation signals (for

30  example - ribosome binding and stability of mRNAY); an additional coding sequence that codes
for additional amino acids, such as those that provide add1t10nal fl.mchonahtles Thus, the

- sequence encoding an antibody cen be fused to a marker sequcncc such as a sequence -

encoding a peptide that facilitates purification of the fused antibody comprising an antibody
fragment or portion.

35  Polynucleotides Whick Selectively Hybridize to a Polynucleotide as Described Herein
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and high stringency conditions can optionally be enployed for sequences of
greater identity. Low stringency conditions allow selective hybridization
of sequences havi ng about 70% 15 sequence identity and can be enployﬁ%lgg%m%
i dentify orthol ogous or paral ogous sequences. Optionally, polynucl eot’i
of this wowemisopon Wi ll encode at | east a portion of arCeusiihem™y encoded by
t he pol ynucl eoti des descri bed herein. The pol ynucl eotides of this invention
enbrace nucleic _acid sequences that can be e Iﬁged.for se#ective

d(%se

hybri di zati on t ofhg PpreanyiRvFEYeBFEIvides SUatRd SuTIsGCiR el prisizg R pr esent

i nvention. Ridiz&io8 condifhbh WA olyn &R R distiededl hegdkt) ThE/! e BolyREledtidAQf emt i rel y
I ncorporated herein by reference. Constructi O_R iof L\{ucl%c Aci ds The

i sol at ed nuemndinepirrbe used foriwlapnge dedssiing HORAY FEAHESERIE g (a)

r ecori’pi nant g, ABdRANSotiddsO For S¥MpRES dyHudIQEHR btk eser Gbenfibk dah bE@kd N

techni ques, or conbinations thereof, as wel|l- knOV\éﬂ.l n the art. 25 The

nucl ei ¢ aci ientidyisolatsy amplibnrartipl & dellslerethrlwesin a fpeied PRy dr 9%n to a

pol ynucl eot idgadffents thoRhRE6ites drdyeabihic 6rtDNANequencasiRdlaed, & offewide- C| oni ng site
conprising one or nore endonucl ease restr, Ctlﬁzn SIFES can be inserted into

the nucl ei cCORREneP@EYA AcPA fram e Bypagyer BrpslEn BiSIRAGE fB8Y1 de. Al so,

transl at abl e seqpeR&ES, teADNPAibhRSDmpAs it RadBEY full-ldnpth stqpakaf preferadf att he

hexas hi st 1 IS HARAER W buh e o g B EBHY BIFENe P TRaRRets pur £y

t he protigi NShDNAKLrRIEER BE notrhaliedtitth Mtreasd iherefraehtation ofraiedeqpénceshdoppresent

I nvention ex¢luding the cqoding sequence : .S tionall , adapter,
or |inker fB’r“g"é?tB?’i‘? c?éﬁ‘(i’f‘g‘pm"g??ﬂ&]gg@iar(?%'pgf’ﬁyab‘gg t%@é’l"t‘é‘ teﬁiﬁl\eé%gf he present
i nvention. Addéntdshiahg axadjced Be@mccidentiyaelative @domplersantty seduenrien dMalnmdicor
expressi on seguences to optimze. Lr I | ' L.ng: or

expr essi on, a‘f‘ﬂ“é’l PR ?8%%%“? ene tfogjaﬁ'ébe f)molfq @%%%F%géepﬁgh%gglg "o i npr ove

t he i nt r odudbweninghcytchslitipnd ajiow edlestive hpfbridizaticn ofisequehdes havine skwiit ®Poni ng vect ors,
expressi,gn 20 07FEB200 0 : . ' Qdapters, and
Iinkerslgs R ?wﬁhgéﬁag%ggh%éé%%ép%§§§§£gﬁ%iég%§§ﬁ5§§§i§ﬁ%§%g qé@%?nbrOOk
supra) Reconbi nafptidvityhpiisudiestideCoithis inpention gl Risedest \as on NVt ed
nucl ei ¢ aci Jebol | Lo SbdaBYEIAThe PolyrdtERdR 9 fihvertibNAvbraggnom ¢ 5
DNA, or anyq%%%@ﬁﬁg?%@%ﬁiﬁg?ﬁ%ﬁf:g%nﬁggﬁggfzﬁﬁﬁﬁi;%ggkgéﬁLoeLéﬁl sour ces
usi ng any nuandkig acisifsequen BPN IR ETAREMS e ! ill in the
art. |n someneBROH RSN of iRl pS@DHFnBaH 5&C. g, RuaBaSsubriDolligal, ipial sa8 Y
hybri di ze, under stringent conditions, to the polynucleptides of the
present 20j nyatiely Broragracd hswi by BIePERht i fy the desired sequence in a cDNA or
genom ¢ DNA | i br goxstrodtid of NEcddi@ddidn of RNA, and construction of cDNA and

CA R MER RS R AR A LT
| sol ati on Meiheft@@ks (b) synthetic techniques, (c) purification techniques, or combinations thereof, as well-
known in the art.

25 The nucleic acids can conveniently comprise sequences in additi(:n to a polynucleotide of
the present invention. For example, a multi-cloning site comprising one or more endonuclease
restriction sites can be inserted into the nucleic acid to aid in isolation of the polynucleotide.
Also, translatable sequences can be inserted to aid in the isolation of the translated polynucleotide
of the present invention. For example, a hexa-histidine marker sequence provides a convenient

30  means to purify the proteins of the present invention. The nucleic acid of the present invention -
excluding the coding sequence - is optionally a vector, adapter, or linker for cloning and/or
expression of a polynucleotide of the present invention.

Additional sequences can be added to such cloning and/or expression sequences to
optimize their function in cloning and/or expression, to aid in isolation of the polynucieotide, or

35  to improve the introduction of the polynucleotide into a cell. Use of cloning vectors, expression
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A cDNA or genomc library can be screened using a probe based upon the
sequence of a polynucleotide of the present invention, such as thOﬁﬁ

di scl osed herein. Probes can he used to hybridize with genonm c ?F
sequences to isol ate honol ogous genes in the sane or 15 different

or gani smwo ithzeee of skill in the art will appreci ate PREUSUERTSSUS degr ees
of stringency of hybridization can be enployed in the assay; and either

t he hybridi zation, or t um can e.& ndi tions
for hybridi ¥#f9bad aﬁﬁﬁdﬁgll%é“’gﬁ%" carty EseFe grr&s%%‘g Supya, mé 009’ degree of
conpl erent agighy) between the probe and the target for dupI ex for mation to
occur. The degree O&IF tri nae nfel‘}/ (:ar}}Y §3 con‘}rol | ed by one or nore of

t enper at ur e Refpfigant ﬂ'b‘tf?f O5HFusting TN % esence of a partially

denat uring sol vefrhe isdkidll nadeid @rdmmo@leons Bithis @xentipd, sych by RNA tDNAgeEnEnic of

hybri di zat i i S _conveni ent by .chan he

react ant 2 so%ﬁﬁ&"r?“?ﬁ?’@?f@ﬂ"“‘#%"f’y i?&ﬂ%"éd%ﬂ%ﬁ%"" aa!ts?ud‘ﬁp%ngta?#%g%%cgntrat|on
of formam deioing Hxi:ﬂﬂodotb@wﬂ&ﬁgﬂoﬂfose&%kﬂbnﬂ@% hheme d:kdagdlelaltsnﬁhgomwbbmhent arity

equence i dent re red. for d abI n
faicglrjdanceI \Rﬁ“g tﬁ%é"“??‘%ﬁh‘é@ﬂ&y "?)dfer éenh “dl%dntyztgg}e 91ch| u&ér%%gn }ngsrcmwa h
medi um The Ma&&e@iedﬁﬁd@dﬁﬁicdﬁﬂtﬁmmwlm dHNPameMICIQNPb@@m or

70-100% or .apy r or, Vv der st ood
(hat nihor - SERAeT A% P g RiEonol 7 abRUR ! Blaes, sl iAo e
corrpensatﬁed ofdﬁﬂarms}nllnﬁtllelm {§eefelps Astubélrgemay Saibrediguprybr i di zati on and/ or wash

medi um s of or DNA are well known in the art
and can be ué'édmzfccorr mgé%n%q a%hlggtsg#? i nventi on wi thout undue

experi ment at i on Abﬁ#obrcgmomhé"bm@amheﬁgecawdmmseprghnhﬂﬁﬁé@nﬁﬁé%ﬁ%@aher ei n.
Known net hogﬁ CQI}A%O %%1bikﬁﬁgémeHl%s%embﬁ‘;obé'&&ﬂ%cdltd mted to,

pol yner ase n reac and related anplification processes (see,
e.g., U S. sl wnN@-snomn: DBor $OMA sequegers tojigpiate homglygous gaes intho gaane g t o

Ml lis, o 12?&&'&1‘&4@ %a%ﬁm@%os@gﬁhﬂ r&’ge]artzﬁﬂ %clafE%QWano@tdeifxs ofBrihgedcyb#3 1O

| nni s; 464 Wl son, et al 5, to.lnnis)- 5 06 584to 35
Gyl | ensten, hebﬂdéﬂa*lon@a’ﬂawnﬁ@@dﬂf&}h@’r"% @ie‘th%'tth"a'lyb“ddz‘%@ﬂ Byash ged et al;

4,766, 067 t q.Briswas Astlﬂm@ﬁﬁnoﬂs%&h&&d&ﬂbﬁﬁécdﬁeﬁhﬁﬁsﬁh&nﬂm&h&hadeﬁgfmf| cation
that uses anti-sense RNA to_ the tar ggbéV\D é%@@oﬁm /| USO01/ 24784 0 7 F
F B 2005 sedﬁ@ﬁ%@%@?‘ﬁ%ﬂ?ﬁw"w%rﬁ’ fazget 19 BUgN RORRE 8¢ (. s,
Patent No. Hiedrdfof3@Bgen6y calvbtl coitroll by e, or Wioielaf tefperitire denitarengiATBA thet he
entire conteﬁts of g| ?ca eferengﬁ% e{;)r fo' r;%loep rataen%le serm mtgy ¢ ef erence.
(See, e. 4, Pﬁﬁi?ﬁﬁ%ﬁ“"@‘ﬁ‘g m2hipg SSYA PS50 RS OTEPT R hs? Dol yner ase
chain react iH9Bridid66) is b@@dﬁi&dﬂy@g}@dbﬁﬁhmgtmfdlmwoaﬂupmamt @heontﬁrf)@cfaences of
POl ynucl ot | des 0f b Btah SHENEdYA: AnAN: bt A8 R GdpLogE! v Trom

genoni ¢ In vitro arrp i cation
met hods can cngzsooﬂnemplsménnhw (deqnenceeiﬂmmrtmuuqddofdbfmﬁ@lerm}émewlW*@I sequences

Lhat code f o BEALE) RS aicRHBL S36hiol AediBl Bl Ak anACTIe & gioe a5

probes for d& Ing t ce o esired mRNA in sarr%[o for
nucl ei ¢ 23cidmplsyemsiy Wi, Opmaﬂf b 1005698 70- AP o errB R Tenge,08 e dlstesy HOWRNShi ques
sufficient tlpshg{ﬂﬁ Gg&d%&ﬁi%§mﬁ]£r sequence variations in the probes and primers can be

compensated for by reducing the stringency of the hybridization and/or wash medium.

Methods of amplification of RNA or DNA are well known in the art and can be used

according to the present invention without indue experimentation, based on the teaching and

30 guidance presented herein.
Known methods of DNA or RNA amplification include, but are not limited to,

polymerase chain reaction (PCR) and related amplification processes (see, e.g., U.S. Patent

Nos. 4,683,195, 4,683,202, 4,800,159, 4,965,188, to Mullis, et al.; 4,795,699 and 4,921,794 fo

Tabor, et al; 5,142,033 to Innis; 5,122,464 to Wilson, et al.; 5,091,310 to Innis; 5,066,584 to
35 Gyllensten, et al; 4,889,818 to Gelfand, et al; 4,994,370 to Silver, et al; 4,766,067 to Biswas;

4,656,134 to Ringold) and RNA mediated amplification that uses anti-sense RNA to the target
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10 skill through in vitro anplification nethods are found in Berger, supra,
Sanbr ook, supra, and Ausubel, supra, as well as Mullis, et al., U S

Pat ent No. 4,683,202 (1987); and Innis, et al., PCR Protocols A Guide to
Met hods and Applications, Eds., Acadenmic Press Inc., San D ego, mﬁf
Commer ci A oz/1230ai | abl e kits for genom ¢ PCR anplifi caPCOMSEr2d78k o

art. See, e.g., Advantage-GC CGenomc PCR Kit (Clontech). Additionally,

e.g., the T4 gene 32 protein 15 (Boehringe C used to

i rrgr ove Vi eFfﬁ‘?%‘FC QSGI‘F@“%P@R{%‘?“BW&@%@M% %’ﬁl\@%? ﬁ%@%gﬁg@ﬁgt ructing
Nucl ei ¢ Aci §filek, eﬂ-il,emtlﬁtﬁé @Sl me WAKBAY; 113 Ghi#s cdtenishewhitiogRithees ¢ ent i on can

al so be prepared by direct chem cal syngeresi S bg hods (see, e.g.,
Ausubel , et lna?rpora%‘ﬁﬁ%f) by refgispicc Giee S iralel 4P Sh ‘1@1&% uces a

Si nglg Zt B%zdgd lﬁirblng%ud cpb?ﬁlt:ﬂasé@hatamCﬁ&h (B@m t&bﬁnﬂ@‘tﬁfﬁe@ﬁkdtdﬁr@hﬁ}(ﬁugl e 20
strande ri di zati on_  wi a. co u or

pol yneri 2at FQSPF%%SPWQ’““WW%B?M‘F%@‘WE? Heq[ﬂaéﬂ%sg%ﬁ&?%m@qfwoé@c d

tenpl ate. ODRAQK c5¥A libraried. BATeanadbher\ Yifro d’nﬁihﬁgmbﬂmethddatan alatbel \Eefﬂihhlm cal

synt hesi s of n be limted to epces of nore bas
| onger seq ﬁ’@%g@s‘ 38’?? Tgleie P So@“?‘?%& F P5IE 60%‘35*1’”55?16%9? @?keggcéedcences.
Reconbi nant aﬁagmﬁsssmms&&tm&egﬁs&mmemmmma foumiclier provi des

r econbi nant ex ressi on cassettes acid of the present
i nventi on. A‘“‘?\ eRging, of fpr a@’%‘ﬁ‘ﬂ’@ g:‘o"%%]etsﬁbe%?’@g“'éﬁ%mﬁv dfm%%crso?so exanmpl e a
cDNA or 18 gendiongsia fite aeplifemnon thethgls am fand inlBechyr, olprat Saenbpole g andnvent i on,

hiroduced. PEBatPT eatt eIl b sB RSB d TR0 o
cassette W [PlotdeyiphGaldk o M@l:rqu andApglicptohs Adsq lz%emiemcté’rﬂ@!f In@(Bap PegpLésent
| nvention o Kﬁ%ﬁ E%/rpmercc:j\a {.18?1% f ?:?r éﬂo%c r?hﬂ:%ahénra]a&‘é ﬂM i1 e LaﬁtSQ y

sequences t nscrl e pol ynucleotlde in the
i nt ended hosig., AdiahtageBHE Gedomtcehcﬁllbdﬁbstefé}hd\ddrmnallbl@t%rﬂwl'fd@%& proteia. |
endogenqgys) S ]& It(p,}@gg 1L 16RiPCRUaBEsT on of the nucleic
aci ds o?lgt h(gg %Leﬁtﬁ r;\:?;fbgﬁ;@&& m )Qe o&?rreni&g& | sol at ed nucl ei c aci ds
t hat serve &Bmmmdﬁ%ﬁhme#ﬂgl‘@ﬂﬂeﬁﬁé? 35 el ements can be introduced

in the,appropri a‘n?‘n&%dtnh&ac:(d&@%ﬁ%tﬂ@éﬁﬁ&waﬁa&e&rprelpﬁedwtd&&n) of a
non- het er ol ogou orm of a pol é&;c eotid resent. i_nvention so as to

up or down ® 313%’@11'135?5*’3’212’“@ G55 CWB”EPEIZ‘SMS‘P@H%S’BIE? SYPHSSIS expr essi on

of a polynu L&&il&ﬁ@d&&atsﬁgleﬂﬁaﬁaﬁmhgmm@ﬁﬁel WHich dz@be tﬁiﬁ&ﬂ&hﬁo dapdogenous
pronoters can be altered.in wég i n V|troxﬁ¥ % .del. t|on and/ or
subst i t AY orftrandesdiNg} &y hxfradizaB e witha cprapleppratany SERIERGE: of e% naha el ates to

vectors t hatDNAQﬁil}ldiiﬁsd 1Big &k@lﬂg]ﬂﬂl@ﬂuﬁsﬁteaﬁlaﬂ Ohe mhnmhm will retdgeizqptha s ent
I nvention t cells that e conbi nant
vectors, and’ﬁﬁ@%%éﬂ@e%ﬁﬁ%g&gﬁg 005% cgﬁ (gr%l%alsé? o i body by

sequences can be obtained by the ligation of shorter sequences.

Recombinant Expression Cassettes
25 The present invention further provides recombinant expression c?sseﬁcs comprising a
nucleic acid of the present invention. A nucleic acid sequence of the present invention, for
example a cDNA or a genomic sequence encoding an antibody of the present invention, can be
used to construct a recombinant expression cassette that can be intreduced into at least one
desired host cell. A recombinant expression cassette will typically comprise a polynucleotide of
30 the present invention operably linked to transcriptional initiation regulatory sequences that will
direct the transcription of the polynucleotide in the intended host cell. Both heterologous and
non-heterologous (i.e. endogenous) promoters can be employed to direct cxpresswn of the
nucleic acids of the present invention.
In some embodiments, isolated nucleic acids that serve as promoter, enhancer, or other
35  elements can be introduced in the appropriate position (upstream, downstream or in intron) of 2

non-heterologous form of 2 pelynucleotide of the present invention so as to up or down regulate

22




reconbi nant techniques, as is well known in the art. See, e.g., Sanbrook,
et al., supra; Ausubel, et al., supra, each entirely incorporated herein
by reference. The pol ynucl eoti des can optionally be joined to a vegtﬁr R 7005
containing a selectable 10 nmarker for propagation in a host. GCener II)?, Q
pl asm d waoizaesoks i ntroduced in a precipitate, such @sTasaasiwssum phosphate
precipitate, or in a conplex with a charged lipid. If the vector is a
virus, it can be packaged in vitro using an _appropriate packaging cell line
and then tr &ngessienef 2 pphftuslesiss pf thegirgsent inygREompNAL §Xprarls. £nAOBBOHSRTPROE AR at i vel y
linked to amneARREGPHIoRF & viFoQHubfion, di@onlRdEXRbBREHHN CONStructs will

further contain sites for transcription initiation, termnation and, in

the transcr i‘fﬁé‘ﬂrsr@g‘i@ﬁt,c%llsri bosonme binding site for translation. The coding

portion of the mRd ptsentlinvantivg blsPieBieStPeassaek ildude Rolakopsldideids W | |

preferably include a trans|ation |n|5| ting at. the be hnnt1 and a

t er ni nat Pon TXEEEs Qf dhegresent ppentippshoshells Retyaregonatically enginerted BYRIE oned at  the
end of the FRYAbh&t BRioks, AAThAr&Rlctioniol 41 Iebidbneant abidprig heibodthyf or manmmal i an
or 20 eukaryotic cell expression. Expressi %n vec orb§ E’Lq'x}l referably but

optional |y itsfombiaant gehopqusssps 15 Hel KapR Ritha e Seorf Bk eam #%r s incl ude,
e.g., but noiysivenittauprd, eadihively ik¥pbrated MioK) by eieftyigdr of ol at e reduct ase
(DHFR, US Pat. Nos, 4,399, 2 5, 149, 636;

6; 4,634,665; 4,656,134; 4,956, 288;
5,179, 017, anpi cith oy %’6‘?’676%"1’8@&%96,3"‘&%85H“é‘??&F‘?“é"‘“&’t%*if?‘%‘g““bl ut ani ne
synt het age (mabker fdSprépeghitth iMNDRost. GedetallyAoplssm, vAd10r, iBmBbdudbed3R  prédifitatd, esi st ance
for eukaryotic cell-culture, and. tetracycline.or, anmpi.cillin resistance
genes for cdP PT‘%‘Wplﬁ’.sl’h@%lpfmgﬁ#’8‘EIH§F‘¥"EJDA%&“8P1ia§h%%Q% hBlrdbkfladr?%l‘beftPElga(t he
above pat entviruflteardiiphdkeded i vicouspgreatmpcbphige plolaging celblirenadibe) trangjopedopr i at e
cul ture nedi, nd conditions for the above-described host cells are known
in the art. "L'{gﬁ t40bfe vectors will be readil y apparent to the skilled
artisan. | ntrodudhé DNAdfserashoald bospeOvelyoimked to et apprepuetaprhwster. ddE | can be
ef f ect ed, by Lci ransk ; IREAE ' : '
transf egltsi orf,ggrgsglt#gar?%g ﬁ?ﬁ?%ﬁhﬁ%& at eﬁﬁ% {;ogﬁasnf eCti on?érefﬁ’g%%nﬁ%g%{r%?ﬁgn,
t ransduct i orthe transefibasiregion. oribaserhecrindingoihfonankletips. Teycofingperioid ther e descri bed
in the art, s , - dBmisdssupel ,
Supr o, ChapytEC SRRl oy Rl AP Ridy tnch R Garbd gl
i nvention cahe tseineirgad adwaingiongodes &84 WAS. LS UASH 2gnienviaigly pasitionsd ¢n
protein, andpLa of HEMRNA OB 1raf8Add, SALUARR a8 UAG SRBINSd foP bmahisg opddi t i onal
het er ol ogous functional regions. For instance, a region,of additional am no
aci ds, t isekAreF GelleapressieER2 005 WO 02/ 12501 PCTI USOl / 24784 char ged ani no
acids, can be adgggtedsion bitRordNvill@refbrdbliSoubdpticdall At Jeadt Onel sBlettable stability

and persistence jn the host cell, duyring purificati Lof. dukin
subsequent HEATKRF ‘éﬂ’éh Qﬂ’i‘ﬂé f“&i“g@&.g" bup pgt fimit elgtmﬁ@ﬁm??ee(M’ é}gﬁmgogat%dded to an
anti body of redvetag@(BHERIUS v N4 #,099,216; 466,665, 4,836c1 34,0856 28% a0 4%686; Such regi ons
can be r eerVSFﬁd]gBH’ gII;lpiE:iﬁi fﬂerc}%gcirp {(ﬁ?@)fnan‘)trgop rc‘ancﬁifc ac%], ma QB&I%%Q%’W(&{CM?J(GE% t

25  PatNos. 5,122,464; 5,770,359; 5,827,739) resistance for eukaryotic cell-culture, and

tetracycline or ampicillin resistance genes for culturing in E. coli and other bacteria or

ﬁrokaryotics (the above patents are entirely incorporated hereby by reference). Appropriate
culture mediums and conditions for the above-described host cells are kmown in the art.
Suitable vectors will be readily apparent to the skilled artisan. Introduction of a vector
30  construct into a host cell can be effected by calcium phosphate transfection, DEAE-dextran
mediated transfection, cationic lipid-mediated transfection, electroporation, transduction,
infec.tion or other known methods. Such methods are described in the art, such as Sambrook;
supra, Chapters 1-4 and 16-18; Ausubel, supra, Chapters 1, 9, 13, 15, 16.
At least one antibody of the present invention can be expressed in a modified form,
35  such as a fusion protein, and can include not only secretion signals, but also additional

heterologous functional regions. For instance, 2 region of additional amino acids, particularly
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5 one fragnment thereof. Such nethods are described in nmany standard

| aborat ory manual s, such as Sanbrook, supra, Chapters 17.29-17.42 and
18.1-18.74; Ausubel, supra, Chapters 16, 17 and 18. Those of ordi @y ¥Fp 2005
skill in the art are know edgeabl e in the numerous expression systens

avai | abl swd@rn2smxpressi on of a nucleic acid encodi ng apgraisei/araf the
present invention. 10 Alternatively, nucleic acids of the present invention
can be expressed in a host cell turning on (by mani pul ation) in a host

cell that c6W%fﬂﬁemeaeegenée@dmA¥*e%emlwg oh#p eh&oﬂb@dwwm SAUEY pidesent

i nventi on. &&e&eﬁelnhms@aﬁdml ?uﬂﬂﬁb@% britufikeuBeduent Bastilin msee'@@rl bed in US
patent Nos. 5,580,734, 5, g 733,746, and 5, 733, entirely

i ncor por at edl ﬂqd%eé‘i‘q?“t?gﬁ“#é’f“e‘?eé‘ﬁ‘é“éi to 4n) antjlaady gf the/eresgat “E’é‘l‘tif’né‘lff"t‘ma@s useful for

the product igihcafont b@ch@&‘idnp&ﬂ 'b@x%mo%a%blftb ﬁgal Bﬁﬁérzlti@ﬁﬁfanlaﬁh%ﬂy Wit leddit S
t her eof , are mamral i an cel Manmal i an cell systens often wil] be in the

form of 3noAtA FgEER thsreok éwlsmfalpqdhea%Cfﬁ?&ﬁﬂﬂ%ﬂ&ﬁar@eﬁllabgia@‘aféﬁenueﬁ§war

bi or eact or s x¢SuhbRloR Quite CUFRGs 1735-1NYrher 18918341 AdeR slpes thapedd 16 imes capabl e
of expressing jntact gl'ycosylated proteins have been developed in the art,
and incl ude®¥h- cos-1 (e.g., ATCC CRL 1650), COS-7 (e.g., ATCC CRL- 1651),

HEK293, BHK21 ( eTmhse ofdrkifsary Gkl mkhb)art a@'ﬂ@)\(fl@dggable MQ@[’:@F@HS SBretondidtems

BSC-1(e.g., 20Q ATCC CRL- 26 nes Cos- 7 CHO cells, hep &

cel |'s, P3X68¥alc fgswpresien %m;@%w epepging a pyotem (ﬁ@ﬁareeeﬁw@tyﬁd the Iike,

\ACA; : ?:h ane reﬁ/g I |mt@a\ﬁﬁbélﬁblcﬁlcfaﬁlﬂd’ﬂft}fe@fesdﬁ!(ﬂ'ﬁlsﬁﬂufl carﬁl’fgiﬁr&&ﬂ in él'll)t{aﬁ:em It u (r]I e .
ection nassas tcc..or rer.erre e S ude ce S

o DoronG, ey st s Bl e O  BN R Ehoopie o gy |

preferred hosthe gedehtsnvaditien. FachxbditigBar6wal laewh &1 teAli E(g., Acdesbedin USypate r

CRL-1580) a R 4 e C on_Nu In a
particul arl @‘dﬁgé%{eg %&ﬁ@o J(j?r\gf‘éA %hé%@(to ?yﬁrécﬁ?mp?ﬁmm %%3%8. 653
or a SP2/0-Agl4 Gmbtiativetof il @sisires nsefubfot the groduotiontdfithe antibalids specified pertidmsde one or
nor & of ,khe f n not

Tt od Bo. &h “?“Qvﬂ‘eﬁg’égm?‘“ﬁm?‘fé%%%ﬁﬁ%aﬁra%&rrgq%%%gée’“ “ﬁﬁjﬁh Gt 0 y SV40
pronot ers, trveol@iiy opretinaithagh figBntian Cdﬂ@@pmﬁlmlmh@@@tor@aﬂﬁal%em A an HSV tk
30 promoter gu%b&%mwggg%&ﬁ%ééégmé&cﬁr S htall RERY ks r@t@mgﬁwé-bc%lx pha

pronoter (U | east ©One bul 1 n

pronot er; adevelvhedriete ar, anidyichide ﬁ)lP 6083 $¢- A TGGERy 198R)i P8 %(ctges‘*TC’é:lf@I# as

ri bosone b' ﬁ@ilﬁ‘@mﬁﬁﬁ smceeRﬁsz)e@How m@emaﬂsm;an@msces@(ge g an
SV40 | ar A ol y A addifion S|te3) transcriptio term
Sequenc ) olihons et Sl GO Sellhop &2 coba P BT 4ot SE?’O'Agé‘lupr .

Q her cel I's 29§ ehy hiei.@éell@é’n@ ehid Giké, Which fire RaBHEIVEILBRIFIS, BPexaiplel Ah&ichs of t he
D O Lo a0, 1 USRS Bl LR LI 1
Cat al ogue ofiyrfgdbid ofigifl @kh @ tfiyeldyfarahdlighmlon{a\welly. Bhrticulaly glefedred bdshextls arknown or
comerci al §OUECES <o cells (ATCC Accession Number CRL-1580) and SP2/0-Ag14 cells (ATCC
25  Accession Number CRL-1851). In a particularly preferred embodiment, the recombinant cell

is a PIX63Ab8.653 or a SP2/0-Ag14 cell. i

Expression vectors for these cells can include one or more of the following expression

control sequences, such as, but not limited to an origin of replication; a promoter (e.g., late or

early SV40 promoters, the CMV promoter (US Pat.Nos. 5,168,062; 5,385,839), an HSV tk
30  promoter, a pgk (phosphoglycerate kinase) promoter, an EF-1 alpha promoter (US Pat.No.

5,266,491), at least one human immunoglobulin promoter; an enhancer, and/or processing

information sites, such as ribosome binding sites, RNA splice sites, polyadenylation sites (e.g., an

SV40 large T Ag poly A addition site), and transcriptional terminator sequences. See, £.g.,

Ausubel et al., supra; Sambrook, et al., supra. Other cells useful for production of nucleic acids

35  or proteins of the present invention are known and/or available, for instance, from the American
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When eukaryotic host cells are enpl oyed, polyadenlyation or transcription
term nator sequences are typically incorporated into the vector. An
exanple of a term nator sequence is the 5 polyadenlyation sequence from

t he bovi ne growt h hornone gene. Sequences for accurate splicing of {heFR 2005
transcri pwvoansal so be included. An exanple of a spli Gomgisseawgnce is the
VPl  intron from Sv40 (Sprague, et al., J. Virol. 45:773-781(1983)).

Addi tionally, gene sequences to control replication in the host cell can
be.i ncor poré‘b’%focqj%@o{lq?éoﬂ@@i%ﬁ'eﬁfﬁél Liprs o HyRridomas (peew-atee@rebpRatiiey cat i on of an
Ant i body An 1 @i or datathertiflk& i N ant i body can be recovered and purified from
reconbi nant cell _cultures by well-known nethods including, but not [imted
to, protein A pufihes eutryesis host eHsasramplayed pegdenlationdr RRERFPUSIEBIMAL at i on,

aci d_ext r acislabhoesi el inbRor ifNERBEE AnCRIRIES 9 BEARI seabiesRiRCel | Ul 0Se
chr omat ogr aphy, hydr ophobi c interaction chromatography, 15 affinity

chr omat og r apPRyadepfyaiiomsegreagsdtom the b HRIERRR BB BN 8 I EEEITN 2eMPE Mt ogr aphy .

Hi gh perf orfRAGRS the SkipCdas NFRE RBILRRN NN éxakiflk 61')sphciy sedu&Re ReneaPp! oyed for

purification. See, _e.q., Colli ?an, Current Protocols | n |Inmunol ogy, or

Current Pr oﬂfﬁ@ﬁﬁfgﬂlﬁ?{%&ﬁ?&ﬁﬁ e { dielet> 7o (184P P efddifionyiysgenaipquengps o

(1997- 2001) corfroBreplichiita it B¢ fostkell dn béincothoraBd inddhe RaGMas@&évin i Ih¥ arti NCOr por at ed

herein by reference. 20 Anti bodi es of the present invention include

naturally purified products, products of chem cal synthetic procedures,

and produact pupfiedise@fabAntegpnbi nant techni ques -froma eukaryotic host,

I ncludi ng, for exanple, yeast, higher plant, insect and mal i.an cel | s.

Dependi ng upon t?l’@aﬁtbg‘fal éF?E’I‘WBW?FF“QC FEQ%VSﬁBFWnePHPﬁﬁr@WE‘E%%ﬁF@Cedure,

t he ant i bodyulairestth &veHif@aithetiony/iadliding but 8 libkedyb sy Aainéfitation, can be non 25

gl ycosylated, with gl.ycosylated.preferred uch .met hods _are described in

many st andé‘?’ﬂ“’f“&fﬁ'&%&%%?ﬁ‘?xw&ﬁ]ﬂ llgt?hoé’u%ﬁeéﬁsmé%"nﬁr}'%]o S50 f)xrczfi%ng%ect i ons

17. 37- 17. 42 chibnaiorephy, phesphocaliulésh elpsreatagrapBy, hidRophdiBs intctichShrameto@ephyCol | i gan,

Protein ,3ci epnce upr.a ers - 12214 LI, entirely i r d herein

by ref erlgncé’. mAtHf]?Sr9'§f}%mHg£fﬁ’gg?)fy§ap’}£#tclh%ﬂéfo splﬁyénﬁ%g%icﬁrgpg&tg%&ghﬁ odi es of

the present perfaremtde dinuid oprategeapbyn("BRLG " berd ylsabd anploged fdr pusieptiemces, di scl osed

herel n encodss gl udth hARLS: ipmlﬂ,gfagggf Etfent R0y BriRindb ke Vo €par ed
y, the ody o t d

antibody. Prefera hunan ant | r antigen-binding fragnent binds
human dual WiktvelBims, MHATY, (1587-208Y). paar Chaptetsy, op. sl 8teashteptielyy neutral i zes at

| east one bi;pl,0QlfdheRRbY YrdeheQf the protein. An antibody, or specified
portion or variant thereof, that partially or preferably 25 0 7 F F B 2005

WO 02/ 12901 PCT/ Ystibediesad shesnigssntaniention peiide nafusaliypasiiad Producds, pragducts

bi ol ogi cal | 1 Aflre© i [ j : gnent can
bi nd the pr g’? gill#%éri s%tg%%%@ﬁ and’ %?g?%{%lf}mipﬁﬁig |dtb9§%'[oﬁ{\??ta§/&steﬁlem gf ed t hrough
the bi ndi ndront a éulakyotin hegyinciuding, fdrexahuge, yeast,duggherplaceptiomdor t hr ough
other dual In?z}n?rggﬁarr]fcgﬁg eSe%gx%ngourpon the host employed in a recombinant production

procedure, the antibody of the present invention can be glycosylated or can be non-

25  glycosylated, with glycosylated preferred. Such methods are described in many
standard laboratory manuals, such as Sambrook, supra, Sections 17.37-17.42; Ansubel,
supra, Chapters _1_0, 12, 13, 16, 18 and 20, Colligan, Protein Science, supra, Chapters

12-14, all entirely incorporated herein by reference.

Anti-Dual Integ!-in Antibodies

30 - The isolatéd antibodies of the present mvention comprise an antibody amino acid
sequences disclosed herein encoded by any suitable polynucleotide, or any isolated or prepared
antibody. Preferably, the human antibody or antigen-binding fragment binds human dual
integrin and, thereby partially or substantially neutralizes at least one biological activity of the
protein. An antibody, or specified portion or variant thereof, that partially or preferably

25




medi at ed nechani snms. As used herein, the term"neutralizing antibody"

refers to an antibody 5 that can inhibit an dual integrin-dependent

activity by about 20-120% preferably by at |east about 10, 20, 30, #PrFp 205
50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100% or woona2mependi ng on the assay. The capacity of pamuasiursdual integrin
anti body to inhibit an dual integrin-dependent activity is preferably
assessed by at |east one sujitable dual integrin protein or receptor assay,
as descri bedulfentlinneypelizeyat st o6 SiRlosireh ey Ogﬁ&leaﬂ REHHRHTEERT ARSEYO0f t he 10

i nvention canghet &h bMb Yhe plotsiror frh@hent ah@feretlyGiibitl a6iatyd 18diate@iGongh B 1 SOt ype

and can conpri se kappa or mwda |ight chain. In one enbodi ment, the

pa | &
human ant i b&Eing ljineggin it dyed pregsy ecipip Prhrgysh offiet qualptesmindeneadspt or f or

teﬁarrplt e, at nllea%é& mEdhEnifs. LA%QJCWE@?H, tﬂe&%rnein&@ng a}ﬂ@ﬁyﬂfefe}sgﬁnanﬂtbﬁi bodi es of
Is type can be prepared by.enpl oying a_ transgenic nouse or other
trangeni © ndbi # Wﬂﬁﬁﬁﬂfgmwﬁngﬁnr@gﬁw ghqu 20 @2=wm¥a?blbi Wghksst hai n

f] e.g., 1ng/ |28t amkb, b@qwb,_(se,.stg,h 60, 66 zo, ysIZso, 353,9(%%&)9'2, 9%%94%gsa§@g§9§ﬁ§;am9§@sc[1 i bed
erein and/or as known in the_art. |In_another enhodipent, the anti- human
dual i nt egr MPHSRRRINGER PEETY. CohFr G AR oA P PP S| 9G] |1 ght
chain. At | Qﬁéérmf ' ﬂé&n&ﬂ&?&?%pﬁmﬂ}?sd&?mﬂfai led3t daie BGtabléiual iﬁﬁ@‘h‘lpﬁmﬁuﬁ'?ed fied
epi tope specific to at t one, du integrin protein, subunit, fragnment,
oor L on or - HEPHE NS A BT s See i et PUGHEIEY OB can comar Se
at | eastl0onemeiitioh bemdhy oDdny dladd PgGHAGA M ITER IS et Por iePe Ald chisdsprie@akappd portion
of said protejn | ch .epitope,i referably.c rised of _at | east one
oxt race! |l 4F et o oieEdin . B Hdnaturad Brbast stea eS8t on o
sai d pr ot ei niefinkthfragnient, dast:mplaat lespae bifisogdescipGl,dp@2, 3 o yGPr Astibodies\of
conbi nation of at _|east one amn | d s n f.at l.ea 1-3 am no

32 ¢ can, (55 Spﬁrgeogxle? ?% %rlr}@le)ogr%tg ?%ﬁ:g%(:fug DSl G ot i en;,xcnnoﬁ-t‘l')um

acids to the'e cont i guous o acids of the SEQ
| D NOCS: 9, 16nantmallcompAfingse et adelhymantlight chaimfap., BG; Izh@cd/Igbf (e.amili Yeys; @) ndi ng
fragment,.of the present, i.avention wWll. conprise. an anti : bi ndi ng region
t hat conlg?i Ja% sﬁséﬁsg?begﬁcemﬁﬁnﬁ‘%ﬁasc%%ﬁ I%%%rar:'?alpl Qfper ¢ 23’5%1?%“ r#"znaé‘g'r egi on
(CDRI, CDR2 hamsh dGBR3}ygrnhumanrantiety ofmpases indgit heanyehdwesnd\ Igfhdight cham.i abl e
region and at le . : ' kD I: I,
CoRe and CoRg) o el B VRPN RISHR YRl ksl SRTAN lbot SLARRSETTL o
a non- i m t ileagt cox duwrd ingserin preteansublyucfya gB@ntqrortan bi e nerhbinatiomgrergofi Theat or

variant can ,co LS t leas t ' . i t he am no
acid sequencleem(r)gg ¢ Jg’ét(é)ﬁabﬂn R%?%'Isc %rqeg?tgée ag@%%hﬁﬁﬁ%%%gﬁd : as#ﬁg ﬁ"ee am no
aci d sedfenqertiof ofSEQ prdENGhB epitopais prafetably adraprisedhdd etiessbere extrabedivlint | body or
ant i gen- bi ndj t : y =pindi n el hat conpri ses
at least a %gfragf:g% .oé a?’ ?‘g‘g@t&%@@ﬁ%g%&%ﬁg?‘?b%%ﬁ' ??“E %géa& |, CDR2

and/ or CDR3)spésifieil pjtophesn sermise avicembjesijoreefetleast onelawing3eid supenspefiafrasy CDRs 1,
2 and/or 3 (13 fnino aekdPtd the MR spekified poriHE Mntidlous dninPslithe BEG I CUl ar

enbodi nent, the antibody or antigen-binding portion or variant can have an
ant i gen- bi nd¥®¥P36°0FES2005 WO 02/ 12501 PCT/ US01/ 24784 regi on t hat
conpri seg at | eagendalPomM nikn @htibBy dr B3en-ng frghibnt GPRE Prefebfintehtiod. . CDR!,

will comprise an antigen-binding region that comprises at least one human complementarity
determining region (CDR1, CDR2 and CDR3) or variant of at least one heavy chain variable
region and at least one human complementarity determining region (CDR1, CDR2 and CDR3)
or variant of at least one light chain vanable region. As a non-limiting example, the antibody
30 or antigen-binding portion or variant can comprise at least one of the heavy chain CDR3
having the amino acid sequence of SEQ ID NO:3, and/or a light chain CDR3 having the amino
acid sequence of SEQ ID NO:6. In a particular embodiment, the antibody or antigen-binding
fragment can have an antigen-binding region that comprises at least a portion of at least one
heavy chain CDR (i.e., CDR1, CDR2 and/or CDR3) having the amino acid sequence of the
35  cormresponding CDRs 1, 2 and/or 3 (e.g., SEQ ID NOS:1, 2, and/or 3). In another particular
embodiment, the antibedy or antigen-binding portion or variant can have an antigen-binding
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and/ or CDR3) having the am no acid sequence of the corresponding CDRs 1, 2
and/or 3 (e.g., SEQID NCS: 4, 5, and/or 6). In a preferred enbodi nent the
three heavy chain CDRs and the three light chain CDRs of the ani tﬂbzo#i?/ ﬁlb
ant i gen-bi ndi ng fragnent have the am no acid 5 sequence of the B 2005
correspomdl 2g28WDR of at | east one of mAb Gen095, GenOpCrmseiNifi95, C372A,
as described herein. Such antibodi es can be prepared by chem cally joining
together the various portions (e.g CDRs, franmework) of the antibody

usi ng conveﬁﬁﬂlwwthwlawﬂ@éapowOﬁrtéfp%trﬂhﬂghamn% SS(W%I &DR2. e., one or
nore) nucl ei vent I onal
t echni ques &der@g:onbr ?Aemﬁggno%géftﬁ&% §/S %@P’% an %%hh@??’ &%8 sui tabl e

met hod. The HERHDNRfH, 31 prdéog 6). An aprﬂetseﬁcpyﬂbe@merc I’h‘?ﬂﬂ@@a‘&tc tie&BRs andéheof a
heavy or |i gfte ﬁéﬂ?&ﬂﬂm COHRs b?«'ﬂé ﬁutﬁ opﬁtlpﬁ\ﬁrﬁ%g@ra?ﬁéﬂ Hﬁfg tRTHAR a8G' d Sequence.

For exanple, in apre erred |rren e an |nlt0q:§{_|n ant i body
conprised atsequewse %ﬁ@ﬁéipoﬁhﬂﬁ%?fab‘ﬁ@tmaf/yl%ﬁkpw5 Q%noi(é @ 8%i on,
optional l'y hayhAgs 53GiedHditn. AGicH amBOHE G §E@o)r éaemQaﬂy B Mo | €aSt
one 15 light chain variable region, o tlonally havi ng the anmno acid
sequence of USEEFIODPNET (c-2-oFPR% Bepaerk) pithe atibady pEnafomaationabipetigbesgr i n and

that conpri sg papiskhiedles) ﬁ* éQ:r oﬁétgmore?ﬁ'@leﬁ acmrore@mkaaragddeﬁh@an be
prepared usin SUI abl e net such i spl.ay (Katsube, Y., et

al ., Lit J Neiibodyssing coqveytions techmgpes qfwawrmer gﬂettwbwoaywaw WIFBRBOMHF ansgeni ¢
ani mal s,10as sukibRWHo the art and/or as described herein. For exanple, a
transgeni ¢ nouse,_ conprising a 20 functiaonally rearranged human

i mmunogl obul i n hdBARtizNaliR{carip apbadyran comprise o |eash eRrata e%ﬂ’ﬂrgl"'sﬁhﬁ@ DNA from a

human | mrunaghat&tkg:ﬁ HaVigdd ddzihaldmuhmmecﬁrhﬁ& FoR ExathpECin @ Prefendgt i onal
rearrangemne nized w |nt grrn or_ a fragnent

human dual
thereof to eerﬂr’berC lrefr “}%"c’rﬂ‘éﬂ“&ﬁ‘“ﬁi?@éﬂw’ﬁﬁcﬁt feest oneyol Heast g heayyehail i hody
prodgcidng ceﬁghsﬁe&egimbﬁpubmbvaimtmum;ﬁbydafdisdpmmmqjﬂmb } .7 lamfﬁiraﬂadsioheg/
anti bo y r n s can as e n and/ or as
enovn_ 1 57 h ARyt B et HERE RE i i Ehitror sEOIRERn o Cvar i ant
can be expresulmdresjmtrbg:dudﬂmnmmduwmtegnmdlﬂet @manied definep bedvy arightydaieof in a

sui tabl e ho I t 0

anti gen- bi nég &ﬁrk Onc ?ésﬂ?%%kh&gggﬁﬁ glﬁcﬁm& ﬁl%hgssphg#di %%%Q&CO%H Sing am no
acids in a széql_uem{d M&raﬂ(ﬂ %63s&§&é1t9&8ﬁQrmethdetthaeemﬂmemsgean animpls,#9 aci d
sequence de%&ﬁ@ﬁ%s&%ﬁ‘d/&asﬁ’é&{b@&ﬁ:%y Fo?éi&xﬁpré'lt&al? E’d:@ﬁxo&& ¢ E,Asﬂxgg bi ndi ng
30 fragnents and antibodi es conprising suc a|n CDRs can bBi nd human
dual i nt%gr ifanctipraBy reprraggedbpmamimmymeglobplin hepyy cheesantsmﬁarairatmesqerm to about

10'9 M. AniBendsis q)l@?ﬂ&ﬁQﬁlﬁl%ntnlﬂﬁﬁno%foﬁulln%gl}rﬁﬁﬁ%é@ltﬂaYcaE'ﬂﬁ‘de?g%'fﬁmﬁ’o%alt he
sequences descri bed herei n i ncl ude sequences conpri si ngﬂ.‘r conservati ve am no

aci d subst i tEATRRgsentLan heimmugized ywith hyman-qual ipfegrivior o Ragmerbthepoftoeligt p ons. A

conservati Vq:raﬂétiaﬂoﬁ&hﬁbd&'slbﬁhéshé&, th@&atib&‘éy%o%]u&ﬁlg delecah 8PIsageddmat of a first
amno acid a second 35 ani.no a as chem cal and/orwhysr cal
properties (HbRfomayro ”“QPF"E}I?F‘W’B bar rcrntgye s cpR b FETRAT B idlesepiped

hydr ophidsi ¢ |Hc1ye)n ahdlatas anlioamsm ik bl Alermbthely Shedntibddg, sbtdifﬁe"d poriib 6 varGantl .

Gonservat Ve 2‘th e?rgrlés%%z using the encoding nucleic acid or portion thereof in 2 suitable host cell,

The invention also relates to antibodies, antigen-binding fragments, immunoglobulin
chains and CDRs comprising armnino acids in a sequence that is substantially the same as an
amino acid sequence described herein. Preferably, such antibodies or antigen-binding

30  fragments and antibodies comprising such chains or CDRs can bind human dual integrin with
high affinity {e.g., K less than or. equal to about 10° M). Amino acid sequences that are
substantially the same as the sequences described herein include sequences comprising
conservative amino acid substitutions, as well as amino acid deletions and/or insertions. A
conservative amino acid substitution refers to the replacement of a first amino acid by a second

35 amino acid that has chemical and/or physical properties (¢.g, charge, structure, polarity,
hydrophobicity/ hydrophilicity) that are similar to those of the first amino acid. Conservative
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WD 02/ 12501 PCT/ US01/ 24784 substitutions include replacenent of one am no

acid by another within the following groups: Ilysine (K), arginine (R and
histidine (H; aspartate (D) and glutamate (E); asparagine (N), Iu‘;w&e
(Q, serine (S), threonine (T), tyrosine (Y), K, R H D and E; al an 0

(A), val M2y | euci ne (L), isoleucine (1), prolin&Ct®si2ptsenyl al ani ne
(P, tryptophan (W nmethionine 5 (M, cysteine (C) and glycine (§; F, W
and Y; C, S E\ T. no Acid des The am no aci dl_6 %tl make up anti - dual
integrin antPd 'Bﬁlp’é%m jpde Fepeacemerl-ol AR 3THRALAGHC, DY Anosice Vitlyt the FPISKBR &Mt ed.  The

a[n no aC: d llgiﬁﬁd (m,&tgngﬁbqkma hﬁﬁiuhd'(ﬁ? Q?ﬁaﬂﬂem}daﬁiﬁgdngﬁﬁéﬂﬂj‘%ﬁaﬁ@mam)nol amg by
its single |etter code three letter t ucl eoti de
codon(s) asB¥&mipe(® ) S ISHBPSRBOAD oA Vi Ko E(%@%ﬂ"ﬁﬁbéfﬂw (AE valige g

Vork, 1804) S L& L ETTER (B (AT B T kg 10, New
or

CODE NANE ARDeGSERE %%DE a"q%\ﬁwg%%stel neUGC, UGU DAspartic
aci dGAC, @G@# c aci dGAA, GAG FPhePhenyl am neUUC, UUU

Gd yd yci ne GGU HHi sHi sti di neCAC, CAU I Bel sol euci neAUA, AUC
AUU KLysLysi neAAhe afivoatidsakit mbleiup @bllidval iukdfsin ﬁiﬁhdieﬁhﬁle ﬁdﬁlt@ﬂi:hﬁon are

Mvet Met hi on NA%RﬁE par.a AAC, .. AAU PPr g%
G nd ut ani n‘é%ﬂﬁb%% mg‘ﬁﬂﬁgsﬂmn%&bc cs’%’é@ TR0, Ser i NneAGC,
AGU, UCA, U by its single letter code, its three letter code, name, or thrcc nucleotide codon(s) as is well
10 understood in the art (see Alberts, B., et al., Molecular Biology of The Cell, Third Ed., Garland
Publishing, Inc.,New York, 1994);

SINGLE LETTER | THREE LETTER NAME ' THREE NUCLEOTIDE
CODE CODE CODON(S)

A Ala i Alanine GCA, GCC, GCG, GCU

C Cys Cysteine UGC, UGU

D Asp Aspartic acid GAC, GAU

E Glu Gilutamic acid GAA, GAG

F Phe Phenylanine UUC, UUU

G Gly Glycine GGA, GGC, GGG, GGU

H His Histidine CAC, CAU

I Ile Isoleucine AUA, AUC, AUU

K Lys Lysine AAA AAG

L Len Leucine UUA, UUG, CUA, CUC,
CUG, CUU

M Met Methionine AUG

N Asn Asparagine AAC, AAU

P Pro Proline CCA, CCC, CCG, CCU

Q Gln Glutamine CAA, CAG

R Arg Arginine AGA, AGG, CGA, CGC,
CGG CGU

S Ser Serine AGC, AGU, UCA, UCC,
UCG, UCU

T Thr . Threonine ACA, ACC, ACG, ACU

) Val Valine GUA, GUC, GUG, GUU

\ Trp Tryptophan UGG

Y Tyr Tyrosine UAC, UAU

An anti-dual integrin antibody of the present invention can include one or more amino
15  acid substitutions, deletions or additions, either from natural mutations or human
maﬁipulation, as specified herein,
Of course, the number of amino acid substitutions a skilled artisan would make

depends on many factors, including those described above. Generally speaking, the number of
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UCG UCU TThr Thr eoni neACA, ACC, ACG ACU Wal val i neGUA, GUC GUG GUU

WI'Tr yt ophanUGG YTyr Tyr osi neUAC UAU An anti-dual integrin antibody of the
present invention can include one or nore amino 15 acid substitutions,

del etions or additions, either fromnatural nutations or hunman 0 7 FFR 2005
mani pul awoo12s8s specified herein. O course, the nunperwedizamsno acid
substitutions a skilled artisan would nake depends on many factors,

i ncludi ng those descri bed above. General |y speaking, the nunber of 28 WO
02/ 12501 PCFhinsedid sdyduionsinsaticss prolelstinss fur pryt givsmgnti- guehretemrmﬂgquv Wikl et i ons

for any gi Vﬁ&b@m&e t%aéo jo”ioegf '15!1@@8'1?,01(1}1’13‘,"’11 '11, 1@@ sl?ee R0y €, 2t b%{}ch40 30,
20. 19, 18, 17 , 11, 107 9 5 74”32, 1, such

as 1-30 or ah_kﬁ‘}%mg)efaegcW&ﬁlwéhwmﬂfeﬂpwiﬁcéélﬂf’sfpeéif|ed here| n. Amino acids in
an anti-dual int ﬁﬂx‘ixig%@?&'a#%yduﬁ td e arﬁfb@%ﬁiﬂhe p&mmaeoﬁ tﬁﬁfare%gs%msﬁsent i al

5 for function can enti nown I n e art, such as

site-diréctéd ﬁmti@gfem&m@ﬁﬁ@rbmc@ﬁ%ﬁeo@vaHﬁ|aﬁgeumﬁsav§e¢1@gtr%mvet@gegesw Ausubel ,
supra, Chaphefishidd.scahming Qd{agenékm@ ARGl Chapiid @W%&Mg&&%ﬂzaﬁ

(1989)). The Iattergﬁroce ure introduces singl'e alanine nutations at every

resi due in Seienceddlii-A085(18%). B fatterigechdireintrodyess sigglr daningratatinesttt est ed f or

bi ol ogi cal ey feMifedn the HieloAS ThOMbuIINR mukdnithé18G ek Sre Ben lef@Pfor BA)Bgickyal
integrin neutralizing actiyvi té Sites that 10 are critical for antibody

bi ndi ng can2#IviY syd ap.datio} mitsd tapy leagt P’lfcf‘ﬂ‘%]r“ﬁ‘FgﬂaH%‘i“ﬁ’éﬁ'@ aghiyity. Jites that

crystal |1UZaBﬂeQﬂhcaﬂﬁ?hﬁ%dymﬁEEdnﬁlsé ESiORANER, sfsisibhtay | abel i ng
(Smth, et al Mol . Biol, 224:899-904 19 e Vos, et al.

Sci ence 255°REgl %ﬂfzn Eydepysencteesonagerr phatgagity fp alwa K%*a@ gal. dfMelhe present
i nvention camlizng:kesdens (1vot) -ad & Vvefet bli, BEiéRel255t306- m(mgagyst one portion,

sequence or conbi nat.i n sel e m 5 to all of .t ont i amno 15
aci ds of at Ieasf‘mbﬂ glit’c%‘ef\ﬁé cipresgnt myentipn can m%“%ei ’g’ﬁﬁ'ﬁﬁ%ﬁual
i ntegrin antd, hﬂdajt :mapmfmtr ﬁchﬁﬂhcemﬂbdxﬂﬂﬂhérysebﬂfﬂ)ﬁomEtoallpﬂihymﬁﬁuoﬁheanﬂiﬁo at

| east o g of O(V no acids of at |east one of SEQ
ID Nos: 77 8% °f5 8%1‘{}"??9 %iﬁgoi;%s‘gg‘ aci d sequence of an

I mmunogl obuI I n cheu) m;u -zl iptlogriniaoibodyt dae fiehér opeonglly cowprisealpblepapid adat CDR) has

B0, 51, 52, 189 ool 7080k e ooy bhigg St diestipe SEsEQIENTTL 80 o oy
99, 100 or any rangembodmuéleam:ev eqldﬁ)equeocetoiﬂmmuneglmmhslecﬂneﬂ@@ of the
correspondi Bﬁreﬁfﬁi ”vﬁabﬁkﬁoﬁ@kgﬁ%ﬁﬁo&% %% 1liQmNQ§g,7'fo 3, 7595 ﬁxﬁmf" e, the

am no acid se ain varl ab Fon’ can ared with

t he seqé@ncéb.df, Be®: ﬁ‘b%@-ﬂg 8185 He8hH RS ﬁ&%cﬂld”s ad5e.L60Y, %99@ y chain
CDR3 can beoPﬁWﬁ%Egr vilub the:%ﬁﬁo I&Qaﬁl@oleid E’%;@Jn@é ﬁl?lllc)f:orr% RO %A drBQeRCi d 25

identity (i 00 or.  any range or
val ue there P?ﬁ"f SEQID NOS 7 For examp}e the ammo acid sequence of a hghi chain vaniable
region can be compared with the sequence of SEQ ID NO:8, or the amino acid sequence of a
heavy chain CDR3 can be compared with SEQ ID NQ:7. Preferably, 70-100% amino acid
identity (i.e., 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100 or any range or Yalue therein) is
determined using a suitable computer algorithm, as known in the art.

Exemplary heavy chain and light chain variable regions sequences are provided in SEQ
ID NOS: 7, 8. The antibodies of the present invention, or specified variants thereof, can .
comprise any number of contiguous amino acid residues from an antibody of the present
invention, wherein that number is selected from the group of integers consisting of from 10-
100% of the number of contiguous residues in an anti-dual integrin antibody, Optionally, this
subsequence of contiguous amino acids is at Jeast about 10, 20, 30, 40, 50, 60, 70, 80, 90, 100,
110, 120, 130, 140, 150, 160, 170, 180, 190, 200, 210, 220, 230, 240, 250 or more amino acids in
length, or any range or value therein. Further, the number of such subsequences can be any

integer selected from the group consisting of from 1 to 20, such as at Jeast 2, 3, 4, or 5.
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determ ned using a suitable conputer algorithm as known in the art.

Exenpl ary heavy chain and |ight chain variable regi ons sequences are
provided in SEQ ID NOCS: 7, 8. The antibodies of the present inventl @RFB @85
specified variants thereof, can conprise any nunber of contiguous am no
aci d reswdumssér om an anti body of the present 30 invebhCT/0$01/24W£r ei n t hat
nunber is selected fromthe group of integers consisting of from10- 100%

of the nunber of contiguous residues in an anti-dual integrin antibody.
Optional [y, t hi gsteoshefekilieilaprerate da piegalduentnminebidesat (st g biglogipallst  about

10, 20, 30,4 &Qhe pfe3 tﬁoenn&o:soiégﬁx 44 anthbdBes il spebfte actibpPar 160,
170, 180, 190 2380 y2 ep? 0. / aga n reesam no'c)p%mgcé i'n | ength,

or any rangesbi%, 3%eer ‘qur’eP%fﬂﬁefEfM%t Héﬁ‘ 50%4@%"°rﬂ§%é=ran‘3ﬁ“°%§%ﬁfa§]ﬁj5§@q‘uences can
be any 35 Isfeb/@g@@ o?@&l'ﬁ-@éo@% oﬂhﬁ%ﬁh@ﬁ‘atl%(%}psyﬁﬂﬂﬁ) sﬁdogao@fm fela@iy to 20, such
as at | east or 5. O7FEB2005 29 0O FEB 20 WD 02/12501

PCT/ USO1 24lsnem1 mbﬁxoy@ﬂl@# ofgesaying wdmpana@ﬁlﬂé@?safeéof PREAHTEEEYend nvent i on

i ncl udes  at guh&@ tpeBiRBityDirOWATInG R foYhosed [ilYR Rk body of the present
i nvention. Biolaogically active antibodies have_a specific activity at

| east 20% 309% lBpnoMisudspech dheppvaqtion stes toftumag autbodiefopnd atiigsn-¥pdingnos, ~ and nost

preferably gdomeaat des@b¥a hePRPwhRh ad 2falid /ﬁl@éovilﬂﬂhtt@ﬁm&h@f aR3fgh€
(non-synt hetlgl%1 endogenous or rel ated, an known anti body. Met hods of

assayi ng_anfoigiaPieh FpRIg e SAERFEUCeaR a%mfirrpéflvt@%mh% waﬂa" substrate

speci fi g t Yimprived mﬁiﬂacMMrprb&nteh @SS irkfeassll i divol seruih@If &ifed, . THe Brg&rﬂ@t her
nti bodi es_and. anti ge I ng

aspect, the |nvent|o rel n bi
fragnents, %’e‘aé’g’ctfﬁl B A %?Wd?%%?pgﬁm Qf?lémﬂi’)ccﬁr ?”Ipe%mbiif"fﬂli@‘pt%%f"
attachment efer gioud g pditicular éfﬁhoatn)ents,&uﬂydmﬁdlxdpo@ateno proga¢an piveduizcde ant i body

or antigen-bi.ndi fr t oWt | Mpr,ov. rR | C properties
(e.g. incr‘éﬂé‘gapg’ﬂm\?a@m&i’f m%oﬂ%#)qtofl?g‘gfa" ﬁé’“g?g*g‘ﬁﬁg"ﬁﬁgﬁ ety can be a
linear or bpscaytﬁiybﬁb iyl @A), bolgprmleyﬂwuob(l’gG))Lmrboh)alrztwpoamed agmouqm;l or fatty

acid e ul ar NQ@)C}I nt y, meric
group cgn an%ok Eﬂjﬁ% 0118(\)/\%’%%& outf%go%}aeéswr %u%tQ 31816%% | ton and
can be a poibpaﬂ@n@a@uyﬁvwca(r@ngtomsml yet hyl ene gl ycol (PEG) pol ypr opyl ene

glycol (PPG), Oﬂ{]mpﬂa 2o 'aymggm%{;saﬁgﬁgﬁ&&ts o e BRLMIE LanQbmptR Y Vi NY!

pyrol i done, and tty aci ester group can conprise from
about ei ght one@r mbrsgreanip mpigtiesAraben cayelemly borrsd direrdiy or ’éévrfaﬂﬁ tsbantiodan d

anti gen- bi nﬁacﬁgrgaﬁlaﬂaﬁ@tﬂ%:Qﬁoﬁdaetolaﬁlyﬁasdyqnmﬁ@&.&wxgﬂrazﬁmnﬂaﬁ@c or nore
organic noieties that are coval ently bonded, direct y or indirectly, to the

anti bod90  Euetongeg ndrpRendeniinher hygraptilicpolmarrgory? Y i oy By
ﬁné I geﬂ IbI nQ:':d"élBtef gra‘mmseafheruﬂem@t@mﬂ%@ag;u?&cmskmﬂwﬁemxkym&g a t
ydrophilic po ic grou y. aci rou acid ester
group. As u@@d’"??é‘i“’éﬁf‘? a"’ldhe'&) t@ﬁﬁ?ﬁ%ﬁ"b’?‘%‘é?ﬂ %ﬁﬁ%%ﬁél?‘%ﬁ% H'Boxyl i c
acids and gjoﬁ'@ﬁfcl@@mﬂ that GhdlSsoluble’ uhwder@ﬁhuﬂ dmﬁ:anaom‘amnp& BhyOspe is ais E) Ihe
termis used her r rs.to ni.c s nor.e soluble in
wat er than T"ﬂmé%]t??iﬁ@ Wagbﬁ’a‘ék?éﬁ%’fe %ﬁf’%’fiﬁ %/ge({hy Beovaidhe HRlrfc

25  of polylysine is encompassed by the mvennon Hydrophilic polymers s‘ultable for modifying

antibodies of the invention can be linear or branched and include, for example, polyalkane
glycols (e.g., PEG, monomethoxy-polyethylene glycol (mPEG), PPG and the like),
carbohydrates (e.g., dextran, cellulose, oligosaccharides, polysaccharides and the like),
polymers of hydmphilic amino acids (e.g., polylysine, polyarginine, polyaspartate and the
30  like), polyalkane oxides (e.g., polyethylene oxide, polypropylene oxide and the like) and -
polyvinyl pyrolidone. Preferably, the hydrophilic polymer that modifies the antibody of the
invention has a molecular weight of about 800 to about '150,000 Daltons as a separate
molecular entity. For example PEGig and PEGyq g9, Wherein the subscript is the average
molecular weight of the polymer in Daltons, can be used. The hydrophilic polymeric group
35 ‘can be substituted with one to about six alkyl, fatty acid or fatty acid ester groups. Hydrophilic
polymers that are substituted with a fatty acid or fatty acid ester group can be prepared by
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nore soluble in water than in octane. Thus, an antibody nodified by the
coval ent attachnent 25 of polylysine is enconpassed by the invention.
Hydrophilic polynmers suitable for nodifying antibodies of the i n %ﬁﬂgﬂlﬂfl
can be linear or branched and include, for exanple, polyal kane 3ﬁ
(e.g., P®@ozmsonet hoxy-pol yethyl ene glycol (nPEG, PPCrase %ise I i ke),
carbohydrates (e.g., dextran, cellul ose, oligosaccharides,  polysaccharides
and the like), pol yrrers of h drophilic am no acids (e.g., polylysine,

pol yar gi ni n@mpbmngastpw tﬂeﬁl@saﬁﬂ x4yl §PqITIREE FomPpTEINg & RHRFET D Cafile (e.qg.,

pol yet hyl engoghtlidea cadkyIRE emé B3P B8ty 3@estel Gnd dnkiSilvaRB Barbddlaté\é. g1y |

pyrol i done. Preferabl t he driophilic polyner that nodifies the anti body
of the i nveptivaishwith H-C@fm@b%ma@zwogmfa%ﬁmweﬁy giggstersanbsRgrpladna 000

Dal tons as 3§, &gg@&@gﬁonargg{ﬁﬁpl ar entity. For exanple PEG000 and PEG0, 000,
wherein the subscrlp IS the average nolecular weight of the polyner in

Dal t ons, Scan be #aipcidyng iy apid pres sudtablolormedifyne @‘r"@ﬁﬁjﬂsé’@m&éﬂ’f‘“ﬁ'@“ &bst it ut ed

With one to @Q%ﬁte&b%aﬁ!o&ﬁﬁmoﬂé @trbote Btk 6F 1ﬂ§ami'zﬁﬁ)ﬁ Waﬁ?h&hs@'ﬁaﬁ: e s196able P -
Hydrophilic polymers that are substituted with a fatt aC|d or fatty acid

ester group e¥HYBRPEFALEY® IByeten peiyderiaperompls “\7@?92‘70 1% (B2 195081119501/ 24784

enpl oyi ng suit-akbQatRt ) adsistattPf-0Q¥RERbLRe (CT, RN RLeicE AR €l Wachidat@yM ne
group can be coupled to a carboxylate of the fatty acid or fatty acid

ester, and af-daeosingaie (o behensinky-Eipeonpoals (Co). Bteirpopatpraate (ko RA%N- car bony |
diim dazl%l ©)ocBBechob@ (¢, ?’o]@ﬁé)daipcrts iﬁé f1y14%ogteﬁ§é1&rw @?nar;b%dﬁ&w?l ed to a

hydroxyl group on a po ymer ty acid y acid esters suitable
for nodifyi rmgteeadicidaoi tefraderfanedipic wm@*ﬂdﬂeﬁ?d’@ﬁﬁﬂd tslecogme@maei% agg the s cont ai n
one or nore slﬁﬂ%thezf aftf acléﬂ:&@ﬁs tHeRbd Bbho- f@&%ﬁ?’d@aﬁioﬁﬁm%&]é&tbﬁ%&nﬁﬂé 5 Blheor f Or

nmodi fyi ng anti I €s of the inventiaon include, for_ exanp n- dodecanoat e
(C12, | aur atbegnched Jovrepaliod gwem b dever eipd gropp/sap sqmyrigg from mafé? %Mé@yﬂa%u e (C18,

stearate) &ty i Q@ibeut(sgzgg,boamﬁl@l date) , n-docosanoate (C22,
behenat e# n-triacont anoate

0 n-{etracont anoate ci s: A9 10

oct adecaroat e ( Cie mpgigedihumpan %Y!“Pgdéﬁséndﬁﬁn@n%i‘ dipg fr WB@&&Q‘P&“@HB%‘ES@E( C20,
ar achi donat esitableGfdiRas elich bbyaedefion ﬁrleztdiaademkﬁw@mg agefis0A “medifttgcanedi oi ¢
aci d, docosaned,1 oic acid, and.th 1Su i tabl e fat té’ ‘1](11 ‘ﬁters i ncl ude
nono- est er s 3 oqsélgrtwwsi:‘iheé%‘?’ 6‘2"'? W&F“‘@Bﬁﬁ‘ig?'g%grﬁul’l(?ﬁ ropbilic BPYEhed | ower
al kyl group. aﬂ'ﬂq&cidpa/\aﬁy :&ldeyder)grammpmpﬁamarcaaﬂmmmodpr am"aheathpgaipduda t wel ve,
preferably o ab ut SIX carbon. ato | n anti bodi es
and anti gen- C@ q roé th%] A %l%tecaﬁr"@ eé?pé'rc?pum %On lgé%i %%BW t hods, such
as by redct |seumndwltehnoamuprthembyé:rmmdatwhg bargiénitvssenﬂﬁcﬁm@ﬂlﬂeygm@ndagent as
the termis ,

gécna’c}tzﬁaﬁcsi foup! g{r%&ﬁncpﬁeo afding. kgaén@pmva%ggg,!a:{pgr,gmﬁau%pﬁm

hydrophi lic poly at conprises an
activating @TMQSUCBW togylatej m@sviaﬁ@ag*(duw W@Oaﬂuoﬁh@ﬁ?)e%h}’Wéwym@? unct i onal

group that Gafy, gehd%ﬁﬂn? p 'Ahﬁ;aﬁgcﬁtﬁﬂé {1 QiYSreact F@CthioWitdhdd f&Qxagfond

chem cal group there rorm ngla coval ent bond between the nodifying agent

and the s eclnﬂam@nemoefaryl geslaly!. Pyrisiyl diseifide, & thickdimieobpnagic pid Bioh ating
groups i7¢l Ut ehe ik iR Mnl aldehyde functional group can be coupled to aujine- or hydrazide- .

containing molecules, and an azide group can react with a trivalent phosphorous group to form

phosphoramidate or phosphorimide linkages. Suitable methods to introduce activating groups
into molecules are known in the art {see for example, Hermanson, G. T., Bioconjugate
Technigues, Academic Press: San Diego, CA (1996)). An activating group can be bonded

30  directly to the organic group (e.g., hydrophilic polymer, fatty acid, fatty acid ester), or through

~ a linker moiety, for exaraple a divalent C,-C;, group wherein one or more carbon atorns can be

replaced by a heteroatom such as oxygen, nitrogen or sulfor. Suitable linker moieties include,
for example, tetracthylene glycol, -(CHy);-, -NH-(CH,)¢-NH-, -(CH,),-NH- and -CH,-O-CH,-
CH,-0-CH,-CH,-0-CH-NH-. Modifying agents that comprise a linker moiety can be

35  produced, for example, by reacting a mone-Boc-zlkyldiamine (¢.g., mono-Boc-

ethylenediamine, mono-Boc-diaminohexane) with 2 fatty acid in the presence of 1-ethyl-3-(3-
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groups such as tosylate, nesylate, halo (chloro, brono, fluoro, iodo),

N- hydr oxysuccini mdyl esters (NHS), and the |ike. Activating groups that
can react with thiols include, for exanple, nuleinide, iodoacetyl,}7FER 2005
acrylolyl, pyridyl disulfides, 5-thiol-2-nitrobenzoic acid thiol (TNB 25
thiol), wod2uise: i ke. An a] dehyde functional group cegr/bssieespl ed to

am ne- or hydrazide- containing nolecules, and an azi de group can react
with a trival ent phosphorous groulﬁ%{o form phosphor am dat e or

phosphor i ni d@ethylapringpsepyl) supodipide (BRED tofaen tpmidtbeetfiseesen b frosapipgpnd r oups
into mol ecuhefuphdi ésmamte r’m& B6e fétketing B8ur @h b@%ﬁa@h%omfdeermm 9, G T.
Bi oconj ugat e Techmﬁ_ﬂ}rj‘es Academ c Press: San Di ego, 19961?6
activating §eswp ¥ Heoragentieiaser GHAY oL B989 wwmw%m Vg (e g.

hydrophi [ i cada@llea/dai%&xylaft@atshaecm@rcama feNct@¥okith n@a&t.cqrnmydneé arldMeQbiting @ | i nker
noi ety, for exanple di val ent C1-C12 group ;e(zl n_one_or rmre car bon

at oms cah b@'°d‘%°(§}¥1’1§§‘é@ P@Q“%“W‘&‘WW@&@W@?‘*B DRy 25 PSR or sul fur.
Sui table Ii a&sﬁ%m T RbdoR S AL nwbtyiﬂszzlf&ren@p‘é@dmms oﬁ»ﬂﬁdh&&tnﬁld&;féfh@edm ycol,

-(CH2) 3-, -NH B-, -(CH2)2-NH and - CH2-O

CH2- O CH2- d'?ZEI@YGFicNPFC) Modi fyi ng agents that corrprl se a linker noiety can

be 35 produced, 1 moiiadmtidieDdf thedarehtidiGarbePRd0ceBOE readiiny b divddil ne (e. g.
nono- Boc- et h%ll enedi am ne, nono- Bogc- di an; nohexa%?‘)s%vmth a fatty acid in the

presence of anibesy g7 antigencbinding fpgmentfh aypests ampes e g 24781

gl net hyf@m meigﬂi@laar?laefb&aiedle@ielagﬁbd@ 165%1?—51k@peﬁﬁ5ﬂihﬂi@rmybx@@ﬂmbﬁé-men theb
ree amne an att cid carb at ot ecting group can be
r enoved froﬁ?ﬂnﬁﬁmﬁglfﬁ& T exampley SW&%PEGI MIBE@F ’bﬁ‘gf%’ (TFA) to
expose a’ pr mtﬂigt‘ri)bu&iiﬂgrfﬁgm&ﬁ&tcarcﬂs% bbpreﬁmmiyeeﬂuh@g d:axifohlbardsoesg bmmydhane as

descri bed, ar eac r an ing 5

pr oduct cyc?f‘giccg b?rbde)p(if @EO%%T aﬁc%egg’g{%gé %‘?m g%d ézg fmn ?yvoggkh‘g he fatty

acid. (See, b1fuimg fr@mphﬂhenihaamezbmh aghiolareaciveMdd¥Pihg §28t0o ploducettei r e

teachin of nc he nodified

ant i bod?SZs oPe eami'lbﬁl}’\(/1 cr’liltﬂil'edﬁ can W‘BF‘Q“ uce%‘"@é{d‘{%gc{nﬁﬁ&%gdhn man anti body

or anti gen- agnnts gorfipraigprevrrgzwc trioiety thad @i boyded tp Saqé'thItESI@éan aybadpotthe t he

O GaN €\ 10 PRleAibdih RSrBARISlg bbbl B kolorliphlysd fRapoc {1
reac

manner by e oyl n tive nmo agent or exanple, an NHS
ester of PE@ Bm@v#w@ﬁ%ﬂal‘ﬁdﬁ&@%ﬂé@l%ﬂ al. aﬁwqogwqﬂ?m Agl#Hgnent s can

al so be pr eaééﬁ%&%ra&l%ﬂacpﬂaﬂmfbcﬁwbé}ﬂ% mm@@mq«m etaf' BIaB@ ehd nargi sul fide

bonds) of an_anti bo% or anti i'ndi reduced anti body or

ot | g0 by SR1FHQSS0R S er il Beerio AEC BFOE] HOSDh e Rt ve

nodi fyi ng agaitbed B HEHRMAMAEG. m@:&&;@ﬂlﬁéﬁ?@MdaMPﬁis. shDidgoMEnt i on.

Modi fied human anti bodi es and antigen-binding fragnents conprising an

or gani ¢ noi ngﬁ)t hat is bonded to specific sites of an anti body of the
present i nvARTI-DNOIVPEENTIBOPRIETO WNTIDUAL INTDIGRINRINTIHSDYSuch as reverse
prot eol ysi s &) I (gi'{;(@?ﬁ at, Bioconjugate Chein., 3:147-153 (1992); Werlen et
at., Bi ocon]C 5 411-417 (1994); Kumar an et at, Protein Sci.
6(10):2283-2241(1997)h addtnoﬁltoaﬁon@dlon,al dBiclimery. an@ideatninfegdd friipodies, the present

invention is also directed to an anti-idiotypic (anti-Id) antibody specific for such antibodies of

the invention. An anti-1d antibody is an antibody which recognizes unique determirtants
generally associated with the antigen-binding region of another antibody. The anti-Id can be
prepared by immunizing an animal of the same species and genetic type (e.g. mouse strain) as

30  the source of the Id antibody with the antibody or a CDR containing region thereof. The
immunized animal will recognize and reSpond to the idiotypic determinants of the i 1mmumzmg
antibody and produce an anti-Id antibody. The antl-Id antibody may also be used as an
"immunogen” to induce an immune response in yet another animal, producing a so-called
anti-anti-Id antibody.

35  ANTI-DUAL INTEGRIN ANTIBODY COMPOSITIONS
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20 59-68 (1996); Capellas et all, Biotechnol. Bioeng., 56(4):456-463
(1997)), and the nethods described in Hermanson, G T., Bioconjugate
Techni ques, Academ c Press: San Diego, CA (1996). ANTI-ID OTYPE A 1&%&&5
TO ANTI - DUAL | NTEGRI N ANTI BODY COVPCSITIONS 25 In addition to nondéc 0
or chi mewio@zarsoi - dual integrin antibodies, the presenpcT/usMamBion is al so
directed to an anti-idiotypic (anti-ld) antibody specific for such

anti bodies of the invention. An anti-ld antibody is an anti body which
recogni zes uni quEhedegsent mverdine gsoporvidesst lopst anassastiidug] ddegnp etibodye

ant | gen- bi nendsifiGiloffrifife &Rk B! A bAR lensi e, Mbdst ok maastlﬁec aPr epared by
| muni zi ng an “ani mal fe -sane speci és and genetic type (e.d. nouse
strain) as lea®sixaemerggnteduabhtegrinantippdighthereri s dwmbﬁdbﬁ@nawqrbblqywmn a CDR
cont ai ni ng | and respond
tao the idi o%hgg#?ahﬁ?grpﬁnﬁ)%é%%@odf ng%ﬁﬁﬂ%@ﬁ;lwaﬁtxﬁﬁ@ 3&gln§§p})1r oduce an
anti-ld ant menoﬂlﬂ@'ﬂmﬁt pontngtugaliy peseiEpe WOQF%CWZ’E@%#@& oapor tWP mrunogen”
to induce apyi ne. Jn%mmmamy Jfled FRRE HomAR. Eﬁ‘%nenﬂrd? EirBvaRan0- cal | ed
anti-anti-1d anti body. 35 A AL | NTEGRI N ANT OSITI 32 07 F
F R 2005 Woriphy apgigigal lﬂ@m@gmwmcrﬁﬁmumcwé%ted rpmdhstereyn censising®ovi des at

| east one an§_ hoo‘wﬁ*the‘d&ﬁ%ﬁ&ds'ﬁmﬁa@faélwﬁmwmqli'304‘5(‘6)%&%&9‘1@ | east one,
at least two, at |east three, at |east four least five, at |east six

or nore ant frREREALS, 40ﬁ1a@gpwnmth%8|%§ferfqﬁl@%8#al infegrinjaniibady SUBPOREPE n and/ or

as knownpi Ninclubleat #adt chd'dtwuf 1dAR agh@shtd, Bonfhind @Fvaniadtildsal ledbt SHECHR drNY
conposi tion _m xture or form Such conpositions conprise non-naturally

occurring cbBRGeTamiagRoriqssphtheantigual intagpn antibegy seqypnee g/0- 100 of SEQ Y | <
and/ or N-t eNOSNad,3y4, 364, 6f etifvediia@hiin, dofR B bM@rianksy tRGEEE NEStherQref@RECI fied

variants, of the anti-dual |nt in an e selected
R A S S g b
| D NCS: 1, Zwe&ﬁcﬂﬁagﬁwnﬁdoﬁain&rvﬂfanﬁpﬂebﬁ ISe:dx coﬁpcagimpér&magkélambps or variants

t hereof ...Preferr anti - dual rin conpositions .10 include at
| east odd ?"e‘lgi\;/\tb Q?"d?ﬁ’ °qn‘éeﬁ‘§'?ahr? mgnrfl% "%I?)S X‘ﬂgr%?sa HoPaRPE s at | east
one CDR or smLsﬂRsmmmmalsiaixsmgcqﬂbrds lapkr®woin ttuhm @t desclibed herait. egri n ant i body
sequence of 70-10Q% of , . Qr

fragnents, domal%g or vag%gnpbc’d resol?%slgﬁh? Z%‘l‘:smﬁnwg]il‘me{’?rcaen ozrép giltlons
conpri se 40ade8baf ofeny butable andreffeatiie W&M%@ﬁm@i@ dr phag@Redtical?, 3, 4, 5, 6,
or speci fi s&!ngoglggp&S sing 40 ER4: B o 0PIl BAH S50 Len, R e TR L1 O

percenta es are 6Wg , vol unme, concent I on ari y, or nol allty
as |iquill oer mﬁgptmeemf mwlmft@smmt%@mmwnaﬂémhsrcemnw 3ol | oi ds,
as known i njehfi@nePdelected frdd atd@sioht POan@siBit .z At dor ﬁtﬂ@éa b mﬁﬂneoc@rw body

conposi tiong of the present invention can furt her nprise 'east one of

any sui t abl EeEmeat apqlekle TRNErecrRion priragment f@&?ﬁ&%%%ﬁ%ﬁ&#ﬂ%ﬁ% cal

TNF antagonist), an antirheumatic (e.g., methotrexate, auranofin, aurothioglucose,

azathioprine, etanercept, gold sodium thiomalate, hydroxychloroquine sulfate, leflunomide,
25  sulfasalzine), a muscle relaxant, a narcotic, a non-steroid anﬁ-mﬂamma‘tory drug (NSAID), an
analpesic, an anesthetic, a sedative, 2 Jocal anethetic, a neuromuscular blocker, an
antimicrobial (e.g., aminoglycoside, an antifungal, an antiparasitic, an antiviral, a carbapenem,
cephalosporin, a flurorquinolone, a macrolide, a penicillin, a sulfonamide, a tetracycline,
another antimicrobial), an antipsoriatic, a corticosteriod, an anabolic steroid, a diabetes related
30  agent, a mineral, a nutritional, a thyroid agent, a vitamin, a calcium related hormone, an
antidiartheal, an antitussive, an antiemetic, an antiulcer, a laxative, an anticoagulant, an
erythropieitin (e.g., epoetin alpha), a ﬁlgr:;stim (e.g., G-CSF, Neupogen), a sargxamosﬁm
(GM-CSF, Leukine), an immunization, an immunoglobulin, an immunosuppressive (e.g.,
basiliximab, cyclosporine, daclizumab), a growth hormone, a hormone replacement drug, an
35  estrogen receptor modulator, a mydriatic, a cycloplegic, an alkylating agent, an antimetabolite,

a mitotic inhibitor, a radiopharmaceutical, an antidepressant, antimanic agent, 2n
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conposition conprising at |east one anti-dual integrin antibody to a cell,
ti ssue, organ, animl 20 or patient in need of such nodul ati on, treatnent
or therapy, optionally further conprising at |east one selected from at

| east one TNF antagonist (e.g., but not limted to a TNF antlbodygq¢F52m5
fragnment woenzgzfubl e TNF receptor or fragnment, fusion pcousiingsihereo

smal | nol ecule TNF antagonist), an antirbeumatic (e.g., nethotrexate,
auranofin, aurothioglucose, azathioprine, etanercept, gold sodi um

t hi onal at e, aripaicHRipcint Wlelqm A&YPSOHCE atyepathesimetivonstaiang Sonspzfl daczine; pne), a
muscl e rel axaph, mandabe QBét&agoﬁ‘lst,né?ﬂnlﬂfeggtgbzg AllibeifibERLry drug (NSAID),
an F anal gesic, an anesthetic, a sedative l'ocal ‘anetheti c,

neur onuscul Methiyixaniiies:  cramolynin enivephial Paﬂﬂﬂlem dgmﬂse ambm@glmm),d@ytohm

anti fungal , 3&&&& ; 392& porin, a
f 1 urorqui noloﬁ% er’gc%g:b?)fsfd&gmba@ Nr% (I:i?ﬁft{ ?anmglegéﬁ’sP Smglﬂfg)t% #age(s:ycl i ne,
anot her ant iflhtilmt%‘ﬂP ainy of byl tefi- 23 Hof inati-fuwor aatikogies. ichamsttherapetic agents anabol i ¢
steroid, a di;aR6i Beafi&l aéuﬁyolé&s@g&% wellBknWn 46 it lart. geenyg rvkHsQpAl edsd thyroid

agent, a vitamn, a calciumre]ated hornone, an antidiarrheal,

anti t ussi ve PhamacaferayHridbooked Ediiop. Apelstion ang Iiaas@aﬁm@rd & (2060% E%gul ant, an

eryt hropi ei tphﬁmac% Gio, TROSH PoRkRPRfidkopoRia IO ISR ERR6S, TarascoP@REmindNeupogen) ,
a sargram)stl m Leuki ne an i nmuni zat i on, an | nnmunog ObU| In, an

i munosuppr ée@w’édﬂ( @Admo) Backof Whichrafgrences ace eifsbt ingpaporsieddieremiab) , a growt h
hor none,1pa h@igpae replacenent drug, an 35 estrogen receptor nodul ator, a
nmydriatic, a cycloplegic, an al kylating agent, an antinetabolite, a
mtotic inhibitor, a radi opharmaceutical, an antidepressant, antimanic
agent, an 33 WO 02/12501 07FEB2005 PCT/ US01/ 24784 anti psychotic. an
anxiolytic, a hypnotic, a synpathom netic, a stinulant, donepezil, tacrine,
an asthma nedication, a beta agonist, an inhaled steroid, a | eukotriene
inhibitor, a nethyLxanthine. a cronolyn, an. epinephrine or anal og, dornase
al pha (Pul nozyne), a cytokine or a cytokine antagoni st or antibody.
Non-limting exanples of such cytokines include, but are 5 not hinted to,
any of IL-1to IL-23, IL-6, anti-tunor anti bodi es, chenotherapeutic agents
or radiation therapies. Suitable dosages are well known in the art. See,
e.g., Wlls et al., eds., Pharnmacotherapy Handbook, 2n Edition, Appleton
and Lange, Stanford, CT (2000); PDR Pharmacopoei a, Tarascon Pocket

Phar macopoei a 2000, Del uxe Edition, Tarascon Publishing, Loma Linda, CA
(2000), each of which references are entirely incorporated herein by 10
reference. 34 07FEB2005 WD 02/ 12541 PCT/ US01/ 24784 Such’ anti-cancer or
anti-infectives can also include toxin nol ecul es that are




associ ated, bound, co-fornul ated or co-adm nistered with at |east one

anti body of the present invention. The toxin can optionally act to
selectively kill the pathologic cell or tissue. The pathologic cqjjgmmg)e
a cancer or other cell. Such toxins can be, but are not limted to, 5

puri fi edWsré2fig@odnbi nant toxin or toxin fragnment conpriPSTigoiM78east one
functional cytotoxic domain of toxin, e.g-, selected fromat |east one of
ri.cin, diphtheria toxin, a venomtoxin, or a bacterial toxin. The term
toxin al so includes b¥fch irpteh¥iants nfistives sl makdsipyamoleslsshat sy

natural l'y OGSuéikithd)BoundlebdHnuRied maqaiainﬁaﬂa vd&aaxtiea@a o?ae: Bitib¥dy It R preddpt Ch may
cause any pathol ogical ,condition in humans_ and mammal s, i ncl udi ng

t oxi n shock IN¥EPHORH bE Sprinycag pptionally eet g seigaiiyel k'“S'EF(ﬂ"’l‘hf’]@ﬁ’F Al grgssue.nbeude, but

are not | i Mph@élogiOoel1 K WIQbR¥ & 8kl SuePlokind\ @A be, bafdid Rt 1i8iddes, 0t oxi n (LT),
heat-stahl e enterotoxin (ST), Shigella cytotoxin, Aer(lgrmnas ent er ot oxi ns,

toxi ¢ shdck PEgHdCEicePmtiantioxn erfadriragment cagppllsive pEasRS funelipnacyetskien A ( SEA)

B (SEB), or demaifi SE6Jin, 3!, @ﬁ&tea@eﬁ@alkaseak@fmxompmﬁeramauﬁ b QerointSxin, Sk h
bacteri a |n§I ude, but__are not I|m ed tgwﬁ?stral of a sg ci es of

ent er ot oxi g@AitEaHoxIEoThe terp e alsogppludee ‘F‘H‘&EF‘ qrotoxing proqugedpy anky ¢ aj ns 15
gf Sﬁr f)t y pe naxiily mhmng'smﬁhﬁédﬁmmlﬂlﬁﬁ@t&p:e;w@w&sesxguchszﬁs_ty&ml lyhxggoccus aur eus,

t a ococcu e e ecies (e.9., . eri ae,
Shi 5e|y| a 11 Edhaed %P%ﬁi’ 5@1)%“‘5"6’3 d|°ah"é %ﬁ?‘éﬁ‘fi‘ﬁﬁbé‘(?ﬁh Wh?“éafg Il a
speci es- 10e. gn deathaluh nedids nal yplde, bﬁahmaneﬁdeamchﬁﬂraﬁ;agﬁmifscolz hSﬁll:mElElel | a
enteritidis) ost um specj e ridi erfrin
C ostri di umeﬂtﬁr%f“&(#@dheeﬁ' %%F ef“&ﬁ"f?ﬁig‘g%ﬂu?”i‘%%ﬁﬁﬁ %‘gﬁf’gﬁﬁﬁff&?‘ g’ﬁlésci es (e.g.,
Canphl obact esxiq sbpcktisimdrais tﬁarrrpt‘lrSS'ﬂay;Saphyﬂ@bmd)entmhbkm@b(smgrB (SPBcores, (e.g.,
el | obact er (@b Ao AELOTRNASAARERE Tl Sudvapie I ABRTE . QPfihua e OTONas

hydr ophi | a, as cav sonbnas
ent er ocol i t istaps of/k kpetiesof speroiorigenfcel. gol{ (EVEG) m&solxmoﬂﬂamé' colfi(bg. meins

B ept ocauc o iidhpe of18PA. Sph oS kESes (R AMRAPOR, BFRUSBIRencAR Y |
Little, Brovwwosares, @age la Bssiedag- @fwgeﬁyse@mm§’ﬂecﬂaaﬁmen2®z$@@boydzBami eri al
I nfections Q»‘fuég!&%%ﬂ, sEmaQamsgécfagaé ga@&‘bm%ﬂ& M[?fu, Sagiqmelmhoierggug:gg 254, Pl enum

Medi cal Book . Principles and Practice
of I nfecti oremopsliagxiagigis), ﬁﬁsrﬂ_ﬁa‘m sp@lﬁan(e@amqqurr@mmg’w&fné lasgigiueor k (1990) ;

Ber kow et algificRsl Eiosirillam thRIifln), AadiBbactel SediesC@isl CORpRIMBES eid CO., Rahway,
N. J., 1992; %od ea'f nal FENS lz/lcrobl oaicg S@ Isﬁ(grgno > &5‘?{21 134 (1991)

Narrack 9t Siemplighagiereius)igiohastsr sppaies; (f§9 fwbe%!)afaﬁf dereonss sesgiesfriech
references a@ﬁmiamemﬁr@éraﬁbnamyufopbu M:ﬁ:lnﬁk dayzad) HIEFRIEE- shz§§loQiZFE52005 VO

02/ 12501 P UsSQ1/ 247 -dual i nt ti b ou conposi tions
or conbi nat i“6H&* 'f’erf"ﬁ’ P%’E’%’rﬁ’wfeﬁ\gp ’qfur?%é“lp“r ﬂ?fp “Ehhat | east one

of any suit afbébezelaupedds,awsyudommmhammaburanmtprodobm Se2ge ¢ Steitlied.lient , bi nder,

stabilizer I ent a ant or
The | i ke PSTRSACMERRNE: a0 tE 3P Totp iR b Pind go PRRES Bl s 204"

Non- | i m25i ngds Barpiahiefions bf Hmnhnsrﬁpfdadslogj ang ICeten, |2d§ﬁcs,tpp B3%25dr fieremsol ut i ons
are vel | kn%mﬁl‘ho&a?&o aﬁéw Y&H?B965MM et ai mlrgc?p%s and Practice of Infcctrous

Diseases, 3d. Ed., Churchill Livingstone, New York {1990); Berkow ct al, eds., The Merr:k
Manual, 16th edition, Merck and Co., Rahway, N.J., 1992; Wood et al, FEMS Microbiology
Immunology, 76:121-134 (1991); Marrack et al, Science, 248:705-711 (1990), the contents of

30  which references are incorporated entirely herein by reference.




to, Gennaro, Ed., Rem ngton's Pharnmaceutical Sciences, 18 Edition, Mck
Publ i shing Co. (Easton, PA) 1990. Pharnaceutically acceptable carriers can
be routinely selected that are suitable for the node of admi ni st fathiBn2005
solubility and/or stability of the anti-dual integrin antibody, fragnent

or vari amo®aewesition as well known in the art or asP@&¥8§iHed herein. 10
Phar maceuti cal excipients and additives useful in the present conposition

include but are not limited to proteins, peptides, am ng.acids, i pi ds,
and car bohydrat es (e. ¢nti-dusligieern antibody FRTRRORAIS FERRAS KiRRY DS FoRRinationsiof the ¢ | j _

tetra-, and Qéslaﬂ%@,ﬁfaﬂ@rnlfsiﬁépcoﬂs,rde\rﬂéasz&domgamsm&mhm@ssucmsdm gbts, al doni c
aci ds, esterified sugars and th pol ysacchari des. or sugar

pol ymers), lintited b, dituentpleindsy, étételrﬁf E‘i‘ff?@ﬁ §?“€)F‘P?Pﬁ‘h&EH?GPW‘?SW‘WE’&WY‘?“E| ng al one
or in combi rlﬁrﬂ'lecﬁﬂe W&a@&%aﬂi?ac@éﬁta‘ﬁﬁ'a%ﬁﬁm@g ary SefenRL. I\Eﬁ-ﬁiﬁmn@lé&hrrﬁﬂd@'bﬁl n

exci pi ents include serum al bum n_such nggq serum al umng_n
r econbi nant aﬁ@mﬁoﬁlc’lﬁafﬁ?aﬁm{?“l‘-bﬂ‘r)te“kg%luaﬁrisﬁre “@H YR I U, YRR 2 PRE e
Repr esent at 'tb’Q}e%ﬁﬂr@@dam,ﬂ/g@d?zl’slmmc&ﬁémm@:@&smB*Mh&hmammhﬂmgfcmct ionin a
buffering capaci té i ncl ude al api ne, F’g ycr ne, gjr ni be&tgr ne,
hi stidine, dFeRtomnt4) 1989 Pharmagsuticaily.accipialie carpicrs ¢anbp, "‘t"?ei}]'ssrelﬁﬁc HEE ne,
| sol euci ne, giadbid¥8s théTﬁbJUo@ﬁn{'@smﬁ&@ﬁbwbﬂit}adhﬂﬁaestabaﬁ)pmmeaﬁﬁdm‘ﬁnﬂ}:gt-dﬁe 20 |i ke.
One preferred amno acid is g%lwpne Car]E %&e exci &lgdsgswtabl e for
use in the iantlady THEOEN Of {rERIT comppsiionas yplbkn aé‘c"éﬁ WL KTh as
fructose, nmltos al act | uco nase rbose i ke;
di sacchald des. &E‘ﬁ‘%é ujica ‘T"B‘B‘é’%s @ﬁ@?‘ﬁ@@? usfnﬁg'ﬁ%fecggeéfn?%oéws’%{?ndgcgu&gﬁd t he
li ke; pol ySaasﬁdwﬁlhdﬂs pm&!h@ fpegides; @hibo m,e;pndmhemiruobmtcsr(agtmdaxt rins,
dextrans, st.ar 5 an 0 ol ,
xylitol, rrallF‘flPJgS'?g ﬁ’?ngfzatc'fhf’ 5 d"’;%' sor %Sa% ﬁaflhﬁé deﬁ%%fb")d%ﬁﬁwggsgé\uoatssl tol and
the |ike. Pr@dmisrﬂdbnmidnhgmlﬁad agm(mdphcdlkt,smi mlysaesharifles of frgarpobmers),
i nvention ar | rin
ant i body corr"r‘ﬁe}(‘)lrsliliEl rtgl ongljesg’gr?ﬁlgsgglk?nc u ‘@J'{’?’Q%%r‘“ﬁ%ﬁb‘gﬁs’ﬁg?gﬁ agent;
typical 115 tHyewdight brefrohms Exesalaty ppqteparcmmﬁsrnﬁwmﬁnm&yalmﬂtsua{tﬁsdm@?" base.
Represent at i ‘éﬁm?’a(?bugrﬂﬁ }:Hﬂ@h&&aﬁ%ﬁrﬁm%@h@ gﬁﬁhﬁ SasSiHGHa de 1igal t s of

I C acr

citric acid, ascor uconi ¢ acid, carbonic acid tartarrc aci d,
succi ni ¢ aci Representativeamiag ﬁldf%ﬁboshpr?cétsa‘@l‘ﬁ‘ camglyodunctiongra ppifimn

hydrochl ori dgpacy, mmm%eegm(ef Biftine, BEtﬁfl@Hsﬁ‘(ﬂnebT:ﬁtﬁrﬁ{cﬁcxﬂ Q&pabt&@cﬂi,n t he

present conmpositions are anic acid sal as citrate. & ddi tionally,
anti-dual i neYe§ime, dvsaﬁtlrttse&yso (iFo XS GirEnogme-phenyi WB%FWGFP“Z?&?{‘ clude 35

pol ymer i go exgiePOiYrabesddintib ¥68isgl6ie.as pol yvi nyl pyrrol irdones, ficolls (a
pol yneric sugar), 36 0 7 FEB 7005 WD 02/ 12501 PCT/ US01/ 24754 dextr ates

(e.g., cycl odext rd:dﬂﬁohycﬁﬁehw@&n@stﬁtyldf foxysp mabg/invdnfiemm&,d'mmpi)
ol eth | ene | s v r ent ant I a et eners,
oo P BB 0 S By el A

ant i oxi dant s™ sor es such as
"TVWEEN 20" aJiid: d1§"rﬂEEhﬁeB&l'xc)haslactpsed$cr()8§, @haloqghmﬂthm, P thlshkef atty acids),

steroids (e. golysaccﬂa(%{dgss Gk Olrzfﬁno%g %e&g%sggﬂaﬂ(gieﬁgﬁnée§tr4n§ SQTChCSEB-E'%ﬁe like;

25  and alditols, such as mannitol, xylitol, maltitol, lactitol, xylitol sorbitol"(glucitol), myoinositol

and the like. Preferred carbohydrate excipients for use in the present invention are manmnitol,

trehalose, and raffinose.

Anti-dual integrin antibody compositions can also include a buffer or a pH adjusting
agent; typically, the buffer is a salt prepared from an organic acid or base. Representative
30  buffers include organic acid salts such as salts of citric acid, ascorbic acid, gluconic acid,
carbonic acid, tartaric acid, succinic aeid, accfic acid, or phthalic acid; Tris, tromethamine
hydrochloride, or phosphate buffers. Preferred buffers for use in the present compositions are
organic acid salts such as citrate.
Additionally, anti-dual integrin antibody compositions of the invention can include
35  polymeric excipients/additives such as polyvinylpyrrolidones, ficolls (a polymeric sugar),

36



5 These and additional known pharnmaceutical excipients and/or additives
suitable for wuse in the anti-dual integrin antibody, portion or vari ant
conpositions according to the invention are known in the art, g FFﬁsi
listed in "Rem ngton: The Science & Practice of Pharnmacy", 19 h 3 005
W |iansw@ogiishi ans, (1995), and in the "Physician's Perksigaimsence” 52nd
ed., Medical Economcs, Montvale, NJ (1998), the disclosures of whi ch are
entirely 10 incorporated herein by reference. Preferrred carrier or

exci pi ent n@dxestésat.g., qrcad@c&rnb@hwdf:ah)asoxyﬁrepyga,cyaamthay pelpsnyRAslgldodl t ol s) and
buffers (e. gﬁ C|trate lgc])g%merlc a ents Formul at 1 ons As noted above,
the inventi WP%E ’F’B‘f"’ 9 3PS SHEHSREP P HBTREnIS ATt pRents, SPdacEplsh| y o
phosphat e befgf, pslyseitiates ah snTWBENE0THE SEWEEH|81}”) i85ds\i84.] phaphflipess Samed
solutions and, 15 fornul a rrrééons conta,nl ng ag tive as well as

nul ti-use p"rcéjﬁ)eft%@sfe& lesterolraad ghy gents i&'{ ‘maceutical or veterinary’

use, conprisi ng Biksel :@B&ddioR kiivivh pha&hh’tl‘:uﬂcﬂteﬁ@ﬁlbrﬂs @hblof suanlyesistitaBle for
phar maceuti ca | ati on. Preserved fornyl ati.ons contai n at

accept.abl e
P o b e PR B ok ot oo S oy BB OR IR P HE o1 oun
consi sting ﬁfren&din dremmmﬁe phenods listed i FR&®hgton: PFhe SEiRk & Mactiteasol |

chl orocreso benz I ol enyl uri.c nitrite, et hanol , 20

£ or e deny aeiaraey 5125t 830 & RRRG (R Srpa i e i spf?fagﬁﬁgvrmv

al kyl par abese™(edeMayikal Eainhiyﬂcs, Np:mﬂy,lw(tsm)yihe aiadoshheoﬁw}k@)are dﬁ&lalzyal kom um

chl orldgn benzetqeodri1 ycmb rfoé)rmceep‘ﬂs 4} g 0a §a1t th| rosal or

mi xt ures thereor fn an aquesus dirue ?ame/&ﬂ&/ BT ABE sé’(?ﬁ%r on or

m xture car(elgesaqslmddasnd(aﬁ)m’.)anﬂbnttftes(agt:;:tra;t}cohpcﬂgn&c@@emﬁ% or any range or

val ue therehg %\’iﬁgs but not limted to 0.001, 0.003, 0.005, 0.009,

0.01, 0.02 "'6' 05 25 0.09, 0.1, 0.2, 0.3, 0.4., 0.5, 0.6, 0.7, 0.8,
2

0.9, 1.0, 1.1, 1.2, Hs3otedabaye, the Byentiomprovides for stable fomgatiozs,@pichg 1, 2.2, 2.3,
2.4, 2.5, , 3.8,
39 4.0 Zprgfmﬁythc%plﬁtcbaffgﬂwnﬁsagge o?l‘i:l:gosgn galt,a:rél'u;é as?’:réegerggﬁ 5\5}}; Q?%er i n.
Non- | i mid i nigmestasiens @stainwepmeemmasmlla@enu}/tatlﬁcmeesemdiowmr@ me@b‘r fete. g.
0.2, 0.3. Op}ﬁmageu%calgrv%tenﬁarp& coxgprilsmg%lwlamﬁhﬁpﬂf&m{ﬁnﬂ)d nd- 5, 0.9,
1.1, 1.5 001- 0 hi merosal (e-g D05, 0. 01),
0.001- 2. O%W%ﬁm“!f@@e&ab‘e %ﬂ’e@h% Ppaservesl forgulgtjons, °°¥}a193t Ieasiymg known0005- 1. 0%

al kyl par abegitsevativie@r Gptionddly SHMED from the @QJQE condisHa bf 2029 Q8e pHend] ARcrefb), 0075,
0. 009, 0.01, % 0.9,

1.0% . and ¥ Fféé"f) .%&801@‘%%@5%73 hqu}%ﬁinﬁaﬁmwgwwga% article of
manuf acer eﬁmﬁampydesdhwgobuﬁm lﬁ&gﬂcﬁg:nﬁlﬂbﬂel(aé I@ﬂﬁly&*ate giasibarabee (oveton,

Cor 5109, B Tt BB e B BR S Bl Bh P  Sa queous
di | uent, whishgireacatate andabiole@shl, Pgmiveates thebf ia emrmubcmeﬂﬂmml abetuitthlat i ndi cat es
LDt ot SRR Hbshte gt U0 05/ 3230 BT 01 2414
60, 66, 72 vabetlwrain, suphenbwmot liniftedto 0,801 00D 9.00 5, 0100 0. 0¢.0x3r0.8%8.08n article of
MRNUT achir & o GIRY.2, 9131l RPE K8 788 5B €6) 21, 1.221 3, 1.4,1.5, 1.6, 1.7, 1.8, 1.9, 2.0,
2.1,2.2,2.3,2.4,25,2.6,2.7,2.8,29,3.0,3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, 3.9, 4.0, 4.3, 45,
4.6,4.7, 4.8, 4.9, or any range or value therein. Non-limiting examples include, no
preservative, 0.1-2% m-cresol (e.g.,0.2, 0.3. 0.4, 0.5, 0.9, 1.0%), 0.1-3% benzyl alcohol (e.g.,
0.5,0.9, 1.1, 1.5, 1.9, 2.0, 2.5%), 0.001-0.5% thimerosal {e.g., 0.005, 0.01), 0.001-2.0%
30 phenol{e.g., 0.05,0.25, 0.28, 0.5, 0.9, 1.0%), 0.0005-1.0% alkylparaben(s)(e.g., 0.00075,
0.0009, 0.001, 0.002, 0.005, 0.00?5, 0.009, 0.01, 0.02, 0.05, 0.075, 0.09, 0.1, 0.2, 0.3, 0.5, 0.75,
0.9, 1.0%), and the like.
As noted above, the invention provides an article of manufacture, comprising
packaging material and at least one vial comprising a solution of at least one anti-dual integrin
35  antibody with the prescribed buffers and/or preservatives, optionally in an aqueous diluent,

wherein said packaging materia] comprises a label that indicates that such solution can be held
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first vial conprising |yophilized at |east one anti-dual integrin antibody,
and a second vial conprising an aqueous diluent of prescribed buffer or
preservative, wherein said packaging 5 material conprises a |abelf &g 205
instructs a patient to reconstitute the at | east one anti-dual integrin
ant i bodywom2/123& aqueous diluent to forma sol ution theaT/gsem24ye4 hel d over a
period of. twenty-four hours or greater. The at |east one anti-dual

i ntegrinanti body used in accordance with the present invention can be
produced byowemtitd ofdn?, 3nkans 9, I2nid| 10024030, 86,60 48aivrald, 66172 dwelrs ongreated
transgenic re arat| an be rifi I sour ces,
as descri be er t}oﬁ ochaOg’pﬂS%sonde% Wan"fa%&re ﬁ%‘?ﬂ‘rﬂ%gg{ck%ﬁ nﬁghgggst one
anti - dual |mste»gxlco1mmsmg lyophylizedatidag oprrmd{dmtl mefgnn It ibpdye s@ntsecondia@nt i on

i ncl udes ampunt.s Vi el di n recon [ ystem
concentrat i %)ansu]a C')I naflté us%ﬂu%?af pr?sc % nf fftc orp csefb%% vu'ﬂfrg]ln\éﬁ& éa?l;c%m h | ower and
hi gher chbnceattrizhtdnprisesaiabel it mpmlcablpaleammremtltdteﬂisnulem ong@nti-¢ual | nt ended

del'ivery vej 4%,!.,%2%&(18 r{théé%]lué&lé Bied: & (3H) 2ol 207 o be L oo pEE R

t ransderrna nonar Fansnicosal , or OSMotic or 'm cro punp
met hods. Pmslﬁtmftaxbhgursquwats}queous di | uent opt lonally further conprises a

phar maceut | cal | ¥n@gaeR! AL REARE gﬁl\ﬁ%wuguséarﬂcﬁs{d - BEFSELYAL ves 1l ude

t hose sel ected fromthe group sI st , mcreso p- cresol,
o-cresol, chvetionmaeboprodugeshyytcombinashotans, mcknﬁingé*pws@mmab@ et hyl, ethyl,

propyl, 16’ ut nsgiﬁﬁg PltcPﬁatiohé( 89 can Q%QLC{%H Mﬁ@r Eﬁlogfchiqgurccjg & ééf:rliﬂi@héx'éﬁ chiorid e,

sodi um dehydr oace and t hi nerosal m xt ures t hereof
concent r at | ¥3s bfowpiederyat i ve used in the formulation is a concent ration

sufficient to Y'I%E?ané@of%f‘lt:éstﬁe%ﬁt@&lﬁﬁ.hteﬁfnfaﬁﬁﬁody Mhro&%%bfe&hi ons are
dependent on the preservative selected and are re tgwiysdeterm ned by the

ski |l ed arteestion ipdudes praqunis yieldigie gpgngecopstipption. idp y HF LG RREntTaORst or s

agél SXI dant fem Ro8EES Nl 16 bR UB0 &8/, althda@oBer &@Hgﬂdﬁad)ﬂc%haﬁvﬂs geeferably
added t

the diJuent. An isotonicl ent such ag al ycer commonl y
ised at knofrEEARHE FREEHEn A"fﬁfié%ld B VEF P8P &‘?%f wlgfog 8?1
preferably diffeldeen &a@sd&fr@‘l/pm pdmdnwaﬁnﬁﬁcmnbf@hotﬂdaeuér@pmﬂ Adihed)s can
cover a wde ra 3%‘5 ﬁ_ﬁhg“? gl ugtgout H 4 t,o abo 19H 10, and
preferred. range 58 i) Gpigpelly, fUriBE CGTPLSyR BETG atl preferred
range of ab&uéptaﬁleQ)rdsﬁvﬁlbﬂLﬁref&rﬁ prefiretieds ibluge thhe sélemetftoat thogreupof t he present

I nvention hcab\'[/lelSEFlé op cr%g? -Cfegdi a%l?o?g&esélr §c‘nZ)F El%h%h E@p&%@ﬁ ers

i ncl ude phoSp er e, particularly
phosphag@ brettal, eﬁylsarbwh@u(ﬂ:!m)hc hk}t)ﬂmnza&grdmn chMerade, @wﬁmmgmahlondc

phar maceut | hlncARRRMN:AD @uﬁ;ﬂé&@f Lﬂ.;i& fs BobrSr iﬁ*(é’%%ﬁbenéﬂor(m}e{%% hyl ene

(20) sorbitan nonol aurate ween yoxyet hyl ene sorbitan 35

monopal ni t avse in thefernvlagon ¥ p SMpeTliants @ﬁéto(mﬁ aﬂs@ﬂtﬁlt:fa‘ﬂal Fféoﬁuélat e,
Pl uroni c FG&nc&ealoxpa&ysépbaekﬁ'aﬂu@ YPEN R SORYLEAE ik QEiy RRRARh and PEG

(pol yet hyl ene gl ycol) or 38 0 7 FEB 2005 WO 02/ 12501 PCT/ uso1 24784
lled artisan.

25 Other excipients, e.g. isotonicity agents, buffers, antioxidants, Ercservative enhancers,
can be optionally and preferably added to the diluent. An isotonicity agent, such as glycerin, is
commonly used at known concentrations. A physiologically tolerated buffer is preferably
added to provide improved pH control, The formulations can cover a wide range of pHs, such
as from about pH 4 to about pH 10, and preferred ranges from about pH 5 to about pH 9, and 2

30  most preferred range of about 6.0 to about 8.0, Preferably the formulations of the present
invention have pH between about 6.8 and about 7.8. Preferred buffers include phosphate
buffers, most preferably sodium phosphate, particularly phosphate buffered saline (PBS).

Other additives, such as a pharmaceutically acceptable solubilizers like Tween
20 (polyoxyethylene (20) sorbitan monolaurate), Tween 40 (polyoxyethylene (20) sorbitan
35  monopalmitate), Tween 80 (polyoxyethylene (20) sorbitan monooleate), Pluronic F68

(polyoxyethylene polyoxypropylene block copolymers), 2nd PEG (polyethylene glycol) or
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non-ioni c surfactants such as pol ysorbate 20 or 80 or pol oxanmer 184 or 188,
Pluronic(r) polyls, other block co-polyners, and chel ators such as EDTA
and EGTA can optionally be added to the fornul ati ons or conpositions (I}
reduce aggregation. These additives are particularly wuseful if a pu%% 5B 2005
pl asti c weaisner is used to adm ni ster the formnul ati porudifiesny esence of 5
pharmaceutically acceptable surfactant mtigates the propensity for the
protein to aggregate. The fornulations of the present invention can be
prepar ed bynoa-iquicGegRantahich s podyesrpate 2as Shonpoiogrnat 184em$88, BmnRBtpotytkyal

integrin antj body and a preservati S te om+t he r.O onsi sting of
phenol | P gk 35ty BeS a6 el Piaciih £ BB itk al onGm e abiedior -
al kyl par abeahe fofniatibnslor ceeipdsitions o rediyd sggleptiph. Ehad atidigves kié @rticddelyzal koni um

chl ori de, ber}ﬁlei honi um, ﬁo cttﬂ.ori de tsgdi um %gg%ﬁr oacetrgt e and %hi mer osal
or m xt ur e TRt HEFPORPIETHE SONRIRST,S U fo pERISIer BlaR0e, ThE PrPERCERT e
anti-dud iphbregeeuticatinicedpatlle serfidtapimasgtey &k bivgensity fanhagoenusagdicbatent i s.
carried out using coin%q.nt i gpal gﬁ_lssroleutt.i‘pq. and bm' X] ng @r ocedures. To
prepare a suitable 1orRUlRE P F BFseRREH{OR canbe pERATd B BRSHYDt at | east
one anti - duainptiset miing At least dnb etisduahintegrinfahithodydand @ prebdraunive slectedborned Wit h t he
desi red presgbuati e drinelaillh ol 20l MLEON fin UANLLELSR AR Suffi cient to
provi de thegrplpo?el EE préserva’tp| veat e (Je5| red c"@ﬁcenlf ‘at i ons.

Vari at i ons aiiylpatabans(mpthglic ebyd, pragyl, tutplend thelbigh baedkdmunochdordé, benzelthovdury skill in
the artiy FO a ) I ] t her

addi 11 oFal gAE b achfea Pl o RRIBRIFE B AL B ASRE AR P,

f or mul at i orMixing fhe@peasabe anii-duabintegrincaptitwry and lpresercative iben apeduyidihedt if or t he
concentrat i Qn: SERARR Ml i L.ed

formul ati oncg&ggﬂggsé prov?%gll%?sg&mg)? %‘éd%%léﬂé;ggd%lﬂggsf 2‘23?‘%?’?%%‘@&@? as dual

vi al s conpripmiugorns foy peamplsf a gasyied amoprt@f & feast opesantigia indeerin 2utibady itnt egri n

anti body t RakerkSsolutiBiei Bethtifed Wil Ml e Prr&BG AR i lﬁk’fm@@gﬁhﬁibﬁ'iﬂnﬁaﬁ%&er’ a
preservative_and/ or excipients, preferabl hosphat e buffer and/ or

. . ! I a. p ' Ie
sal i ne bhd safficlsgdeprodady the prptgingpd Iﬁﬁfﬁ‘é@wgﬂtdgqqﬁ@ﬁfl conggnirplins. gVagiaieps 6f  sol ut i on
vial or duakisWlogdss Wi telrécBghided PR IE brihdrP BIC AMele. FEUKSRbIMMelokdel @e t1 MeSs and
can suffice 25 for a sj n%ge orildmltlgl_e cycles of patient treatnent and
thus can prioPPYEnts e PFD P adfitiong] additvasdre e, ﬂ?eéﬁ?ﬂ?’@ﬂ“ﬂ?gﬁliéh’f’]i“@ht |y

avai | abl e. tHdfernfulAi6ei prepdréd, ireall fiktors tHatGn B optiliyed REhe Ecattidheed ul for

adm ni stration qver.. a _period of imediately to twenty-four hours or
greater. AJCHPYA 'metuﬁ'éusﬁ ‘esently clainmed articles of manufacture of fer
si gni fizant advant ag@ls daimddfernmitiorenin be powided tapitizis aodleat fodutidfk dra/ent i on can

optionally fely.staored at tures of from abgut 2 t.o about 40C
and retai ng r%%lg%‘ 'B”b"lggé’fa??ﬁ’é"&’i‘lﬁ%t% {;/lgagtjon? 3 %’P‘o & aflgbro%%f“el?]ded peri ods
of time, thesnpstihitddowuthagecand Ye clrdgung wdie) a preseivaiae ind(pr exvipientshmeferablye i on can
be held an Use . | . - : 72, or 96
hours or gﬂ%’gst&_’gr § ??%%%%‘r@%ha gﬁoﬁéﬁ%’ 1Ini4§ ﬁ%‘%ﬁm dlé%ﬁ‘h Eﬁg%glgﬁ%]gn i ncl ude use
up to 1-12 spiyhenhkal onsiyel-vighrefuinipgygconsivution ¢aabe reused chulbiiplettimss sndgpmsufiBs The

sol uti of%s Gfr Alngle@RRbhitpe By AR bF patlttirednd,EHE s BALIRRPY rolk biRmkMVeENti on can
be prepared by a process that conprises mxing at lfast one antibody in an

aqueous di | treatent reggmen than currently available.
The present claimed articles of manufacture are useful for administration over

a period of immediately to twenty-four hours or greater. Accordingly, the presently claimed
articles of manufacture offer significant advantages to the patient. Formulations of the

30  invention can optionally be safely stored at temperatures of from about 2 to about 40°C and
retain the biologically activity of the protein for extended periods of time, thus, allowing a
package label indicating that the solution can be held and/or used over a period of 6, 12, 18,
24, 36, 48, 72, or 96 hours or greater. If preserved diluent is used, such Iabel can include use
up to 1-12 months, one-half, one and a half, and/or two years.

35 The solutions of at jeast one anti-duai integrin antibody in the invention can be

prepared by a process that comprises mixing at least one antibody in an aqueous diluent.
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0 7 FEB 2005 WO 07/12501 PCT/USO01/ 24784 M xing is carried out using
conventional dissolution and m xing procedures. To prepare a suitable
diluent, for exanple, a measured anpunt of at |east one antibody ip7wEgen
or buffer is conbined in quantities sufficient to provide the proteln an
opti onal wp ox1soeservati ve or buffer at the desired cpomesiinaigs ons.
Variations of this process would be recogni zed by one of 5 ordinary skill
in the art._ For exanple, the order the conponents are added, whether

addi ti onal Mg if Fapiied ogtusing eqmyentipTbdiselniReIaE TXINERFRGCdyFes ato BERAETR t he

fornul ati Onsdltﬁbl@ﬂtﬁ@xﬁrfspexarﬁ‘;ﬂ@ aﬂle&suxfe@%&fn%ftah@ﬂst &@@ntﬁ@dﬁm«\)al@} &l Qf the
concentration_and means of admi nistration used. The cl ai ned products can be

provi ded tocmr]eém%'arél&ew@alﬁntwra\tuiedh@r@?m ard qgtienelly apreemyativsopbif®r ng a vi al

of |yophili zekt dtirel ERSnRARSs. afhhhnoqyﬁ*thléﬂbc%%r\{fd&lc?détrécgﬁﬁibédE ofS 10
reconstliut ed with a second vial containing the aqueous diluent. Either a

singl e sbl uPFBEY PR M thart é&%ﬁ"ar{}ﬁl%dhcl“@ﬁiﬁ"r?Oﬁ‘QO?eéﬁéﬁﬁkief]U’fhic@PF addifionsk r eused

mul tiple tismaivaise Galths bhbiserefd piat WhiRE R fnulafidH il prddaRdHELESRE pati ent
treatment and thus Brow des a nore conveni ent treatnent reginen than

currently atPlicRhbR ImipHLoL e oRerATOR N ReansCA ISR SR d i ndi rectly to

patients by providi nghé aalmacﬁpr@&mate BRGE Fﬁmd&i th Phtfests asWleaPdoRBbns 8 tual
institutions .and facili tlé'gg/ﬂ) gdar solutions or dual vials conprising a

vial of |yopffFqmpggngs vip 2t frest opfAat-dpal T FRERRAYtG By t hat i s

r e?:onst 1@ ut eebnstitittdwith ﬁdé&ﬁ%dai\bbﬁhmﬁg)mE &juBduB gilieRe ERRHAG GSe SH1ktleRRfal or The cl ear

sol ution |n t case can be. up er or even_ | arger si ze,

provi di ng a% Q?éé‘%@&%%ﬁ‘@@?&%%ﬁ“&“ﬁ"&%ﬁ fgpes b‘?ﬁircf“?ﬁ‘ﬁlé‘ e &g at‘“’ﬁ‘é{g %5t | east

one ant i bodwulsiplk ciicies of patdnt Deatnicdt and eveptodde a @loraBohvehipit Eredtine egirin t r ansf er

into small e, %Qrmd awl‘s]aa}nd provi ded by the pharmacy or clinic to their

custoners an gtl enlf Recogni zed devi ces conprising these single vial

systens incl ude thosé‘hqaénmed prpdacts can bel evividelsndigetydepatieats by @bvidingwl ut i on such

as BD Pess t Qr t voPen Aut oPen(r),

and Opt| en}zﬁ{&' %’6 ‘%o%."é% ; Eegn%o c{r%ﬁlétrl\krgh ars{’ ?uflons%él)afwgis Pen(r),

Reco- Pen( r ) compeifieg orial Pébmnh)hzcdat bpfé eteanti-ddal injggarintibgdy thht is rqgoreBtie- Fr ee

I njector (1) witl NMebil $i % I | oped by

Bect on Di ck‘g}nsen (’?'Er ({?F&mm ﬁeV@Qbusﬁﬁ&M the dgaég‘)hglr? tﬂ’gg%%g{nbg%!g

Di setronic mélﬁegercﬂwn largguiin sizer praviding aleRse wheseortfrom @H@W@lerm@p@d the Portl and,

O egon (Wt%%o%ﬁﬁ&ﬁolut%fedn%@%a%ﬁn@&lmlﬁ '\ggﬁ’rﬁéssfor 463 o Mestbcal

(Pet ewv\ﬁdough UK, www. west on- medi cal Ject Corp (M nneapolis,
rreY:l?f@@tpf‘%%‘ﬁ‘ibYtl’i‘elﬂ’é‘@ﬁF&‘éGh‘H%Wlﬂ?f§§“%§WFﬁ%“§/Pﬁ*@“ﬁ’tsduaI vial system

I ncl ude those pen 30Rbéugﬂ@mm&ysanﬁﬁﬁngméseglﬁg@waltsy&&ﬁshﬁmld@tﬂoyﬂﬂm l'ized drug
inacartrid ivery gf the reconstituted sol ufion su h as the

|
Humat r oPen (¢ St @c'ﬁ d&]b"'ﬁ’é"’ # soduting fugh ey B Frag BOyytelertor p Hepaigstig nat eri al .

The packagi mopeﬂat@rmh AhSPHTgR,0ptiPen® AilhdtiPRAPLL, GABrdnBhPERHR LS €qui T ed
by the regulatory agen0|es the conditions under which the product can be

used. The piakdgraRenfdoteranden®oBicierier® piead drtip Mo8dle- ﬁvechtoﬁ’ prewitties
instr ucﬁﬂ ONedi %ctt‘hg 2. ngtn{aﬁ{'&r dE&]oE:&Po?'rﬁI‘,tbﬁ Htcl?engeg?lzr%kh I\ﬁne anti - dual

integri

www.bectondickenson.com), Disetronic (Burgdorf, Switzerland, www.disetronic.com; Bioject,
Portland, Oregon (www.bioject.com); National Medical Products , Weston Medical
(Peterborough, UK, www.weston-medical.com), Medi-Ject Corp (Minneapolis, MN,
www.mediject.com). Recognized devices comprising a dual vial system include those pen-

30  injector systems for reconstituting a lyophilized drug in a cartridge for delivery of the
reconstituted solution such as the HumatroPen®, .

The products presently claimed include packaging material, The packaging
material provides, in addition to the information required by the regulatory agencies, the
conditions under which the pfoduct can be used. The packaging material of the present

35  invention provides instructions to the patient to reconstitute the at least one anti-dual.intcgrin

antibody in the aqueous diluent to form a solution and to use the solution over a period of 2-24
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anti body in the aqueous diluent to forma solution and to use the solution
over a period of 2-24 40 O07FEB2005 WO 02/ 12501 PCT/ US01/ 24784 hours or
greater for the two vial, wet/dry, product. For the single vial, sol #% 0
product, the |abel indicates that such solution can be used over aU# @
of 2-24 heusa2sm greater. The presently clainmed prodygggsfigsdseful for
human phar maceuti cal product use. The formul ations of the present invention
can be prepared by rocess that 5 conprises mxing at | east one
anti-dual i h‘i”@gqflgﬁafafrfp 05 the t¥p vighvetdrg eradudt eBor thefsingle viah saddtion piotlyct,ghe phosphat e
buf fer cont abilifdkaehkiG QbuibnthPGRa3ok ot A9s hifs Blreli§Th, ONC ant i body
and buffer in an aqueous diluent is carried out using Convén Tonal’

di ssol ut i onPHassAbhslaimeprodyets ate derfid for hopepnphaspagentical rseduttald. e f or mul ati on, for
exanpl e, a neasured afp | buffer is
conbined_with the desi rgjd?Itn g&fongéﬁt%ﬁ%néﬁ? &tmﬁ%bp&g%r&d%ﬁ%ﬁ# {5581%" 10
sufficieht SUDHFESWIHEE 4t Frastgpentidpel Bxegrbertibedy aa@aieketedibgier, pudferably@ent r at i ons.
Vari ations gfosghiie Buffd? tQEERR ééf?délo{ja Qﬁseﬁ@ﬁp%kﬁgﬁegﬁeﬁ e Qhit3 Vﬁérﬂary skill in
the art. For exanple, the order th onents are a dtl et her

addi ti onal QH@H’tnuavé%*e%l&séﬂ%@acm’eqééutt@n@@ﬂaww@l gispiupion @d myiigch t he

formul ati Onprb&dﬂE@%rpﬁﬂarcﬁgﬁta@E fonﬁlﬁﬁlfof?rf& eg(ﬂ‘ﬁﬂle Q%aslﬂﬁd Qr%dn fzaplga {Qe the
concentration and neans of administration used cl ai mads stabl e or

preserved fBiReAYAR Vasror buffer issomphingd |W&88‘3td59“ﬁ%?‘1f@m€sﬂg§§ in ‘taltfémqusléﬂtm i ons or

as dual 1¢i ﬂuﬁd&ﬂﬁbf&dgﬂ:e%ro\@uﬂndQlfffel'%m&:&a@&céﬁaﬁoﬁﬁs\f‘aﬂ%s 8fthis - dual
integrin antibody that is recons%l tuted wit h a second vial containing a

preservat i V&% G bg recqgrpped By ene Gf adipary s wyihesmy Ko rerply. thestder % ¢ her a
si ngl e sol ugdmpbneviisate a@ded,duﬁ{heﬂudahoﬁamauﬂtwds@@ usédethQi&ﬁlbérﬁthHe BRILICARRRE T eused

mul tiple ti an sufflcefor | tiple cycles of 20

pati ent tretgef?ﬁrﬂ@qgﬂas A sresy e t Fﬂﬂ‘ 508 PrebrcopsERBioRdd 1 egi nen

t han curr enmtays ofadainisaition.useBt | east one anti - dual | ntegrin antibody in

ei ther the stable or R &ser ormul a or s utlgeqs descri bed herein,

on
can be adninistered t0 & pa acei’#torf’rﬁseg'c 6"?‘8‘5%‘&"@5%" RPTPHECY e BEUEHT 2 | nvent i on
via a vari eqlgar srflutige ar esedugl \mé.‘td@m;issmgrw)halldf lmhﬂi@ecmt lehdk/bneraptamiall Dkegrin

transder mal 3?’% APRHsHruteh W?@H&g%ﬁldmgia %rf);[' erTaﬁ glfgf e?urgg Cart ridge,

mcro purrp, means  appr ecl at e
wel | - known MP{CW@IWMWW@@@@@&@aﬁqnslbsdmonam‘aorﬁquahawmg i nvent i on al so

provides a r@&kﬁﬂ%eﬁ%%’sﬂd@ﬁﬂt% tiiles Hd%@ﬁéuﬁgze%asﬁ@§5r 191.“‘!?;:13 nﬁt‘éﬂé fl ntegrin

rel ated di sease, in a cell, tissue, organ, ani nal as known in
the art2®r PaSept Heatpensandiths gromideseimore @qungntéteam@@tswméhmwmnm egrin

ant i body ofavhiliBlepr esent invention. The present invention also provides a
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di sease, in a celfeastopeantiual ey antibpdy i pitherfhe siable og preservsd forrapIptipns but not
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25  pulmonary, transmucosal, implant, osmotic pump, cartridge, micro pump, or other means
appreciated by the skilled artisan, as well-known in the art. ’
Therapeutic Applications
The present invention also provides a method for modulating or treating at least one

dual integrin related disease, in a cell, tissue, organ, animal, or patient, as known in the art or

30  asdescribed herein, using at least one dual integrin antibody of the present invention.

The present invention also provides a method for modulating or treating at least one
dual integrin related disease, in a cell, tissue, organ, animal, or patient including, but not
limited to, at least one of obesity, an immune related disease, a cardiovascular disease, an

infectious disease, a malignant disease or a neurologic disease.

35 The present invention also provides a method for modulating or treating at least one

mmmune related disease, in a cell, tissue, organ, animal, or patient including, but not limited to,

41



I nfectious di sease, a malignant di sease or a neurol ogi c disease. 35 The
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scleroderma, mixed connective tissue disease, idiopathic Addison’s disease, diabetes mellitus,

chronic active hepatitis, primary billiary ciirhosis, vitiligo, vasculitis, post-MI cardiotorny
syndrome, type IV hypersensitivity , contact dermatitis, hypersensitivity pneumonitis, allograft

30  rejection, granulomas due to intracellular organisms, drug sensitivity, metabolic/idiopathic,
Wilson's disease, hemachromatosis, alpha-l-aptilrypsin deficiency, diabetic retinopathy,
hashimoto's thyroiditis, osteoporosis, hypothalamic-pituitary-adrenal axis evaluation, primary
biliary cirrhosis, thyroiditis, encephalomyelitis, cachexia, cystic fibrosis, neenatal chronic lung
disease, chronic obstructive pulmonary disease (COPD), familial hematophagocytic

35  lymphohistiocytosis, dermatologic conditions, psoriasis, alopecia, nephrotic syndrome,

nephritis, glomerular nephritis, acute rena! failure, hemodialysis, uremia, toxicity,
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reperfusion injury, and the like. Such a method can optionally comprise administering an

effective amount of a2 composition or pharmaceutical composition comprising at least one anti-
dual integrin antibody to a cell, tissue, organ, animal or patient in need of such modulation,
treatment or therapy.

30 The present invention also provides a method for modulating or tréating at least one
infectious disease in a cell, tissue, organ, animal or patient, including, but not limited to, at
least one of: acute or chronic bacterial infection, acute and chronic parasitic or infectious
processes, including bacterial, viral and fungal infections, HIV infection/HIV neuropathy,
meningitis, hepatitis (A,B or C, or the like), septic arthritis, peritonitts, pneumonia, epiglottitis,

35  e.coli 0157:h7, hemolytic uremic syndrome/thrombolytic thrombocytopenic purpura, malaria,

dengue hemorrhagic fever, leishmaniasis, leprosy, toxic shock syndrome, streptococcal
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30 The present invention also provides a nethod for nodul ating or treating
at least one infectious disease in a cell, tissue, organ, aninmal or
patient, including, but not limted to, at |east one of: acute orgcﬁg@‘lb[m
bacterial infection, acute and chronic parasitic or infectious proc es,
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al at S el lar

such as spin axlia, Friedreic taxia, cere cortical

degener at i omrducedrby driags| vehichyplocle@NS drpgruine reagtoos bynokibeic gloyenBe} disordes: Thonas,
Shi -

such as Parkinson's disease; Progressive supranucleo Falsy; structural lesions of the

25  cerebellum; spinocerebellar degenerations, such as spinal ataxia, Friedr;ich's ataxia, cercbellar
cortical degenerations, multiple systems degenerations (Mencel, Dejerine-Thomas, Shi-
Drager, and Machado-Joseph); systemic disorders (Refsum's disease, abetalipoprotemia,
ataxia, telangiectasia, and mitochondrial multi.system disorder); demyelinating core disorders,
such as multiple sclerosis, acute transverse myelitis; and diserders of the motor unit’ such as -

30  neurogenic muscular atrophies (anterior hom cell degeneration, such as amyotrophic lateral '
sclerosts, infantile spinal muscular atrophy and juvenile spinal muscular atrophy), Alzheimer's -
disease; Down's Syndrome in middle age; Diffuse Lewy body disease; Senile Dementia of
Lewy body type; Wernicke-Korsakoff syndrome; chronic alcoholism; Creutzfeldt-Jakob
disease; Subacute sclerosing panencephalitis, Hallerrorden-Spatz disease; and Dementia

35  pugilistica, and the like. Such a method ¢an optionally comprise administering an effective

amount of a composition or pharmaceutical composition comprising at least one TNF antibody
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Drager, and Machado- Joseph); system c disorders (Refsum s disease,

abetal i poprotem a, ataxia, telangiectasia, and mtochondria) nulti.system
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an anest het ?@ &%%%a??ﬁi@{éap agmﬁ%gdgln’ &gﬂﬁ‘g%@' B Hm%ﬁ%&éﬁgﬁﬁtc&?lm’ bl ocker, an
anti m cr obi a¢m°(llbngsulftmmdeglt%@ﬂmeﬂmthﬁ &BimlFlpbm@aP antipppriatigae | parasitic, an

antiviral, @orﬁ&&tﬁ?&eﬁﬁﬁhboﬁ@%&h %ﬂ@étés'}clat@d et OLALNOL A Aona1 2 HREHO! | de, a
penicillin, a sulf onam de, a tetracycline, another antimcrobial), an

ant i psoPP at paent, & vitagn, piceleam elatd bormene, amabBipTrical RRANEIEIVeANNENEEG AT 1 o] at ed

agent, a m RGfRkn a Axdivk,ah sﬂt@&@hmamkhw@ieﬂm%@g agRtn alpha)Vd i1tk (g, cal ci um
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antiul cer, 5 (FS@I’XQFWPQ@")’QFFTEHWSE’Bé%%t Le eWP’H’PB‘ﬁ"@PtaPn (e.g., epoetin
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an antidepressant, antimanic agent, an antipsychotic, an anxiolytic, a hypnotic, a

sympathomimetic, a stimulant, donepezil, tacrine, an asthma medication, a beta agonist, an
inhaled steroid, a leukotriene inhibitor, 2 methylxanthine, a cromolyn, an epinephrine or
analog, dornase alpha (Pulmozyme), a cytokine or a cytokine antagonist. Suitable dosages are
30  well known in the art. See, e.g., Wells et al., eds., Pharmacotherapy Handbook, 2™ Edition,
| _ Appleton and Lange, Stamford, CT (2000); PDR Pharmacopoeia, Tarascon Pocket
Pharmacopoeia 2000, Deluxe Edition, Tarascon Publishing, Loma Linda, CA (2000), each of
which references are entirely incorporated herein by reference.
‘INF antagonists suitable for compositions, combination therapy, co-administration,
35  devices and/or methods of the present invention (further comprising at east one anti body,

specified portion and variant thereof, of the present invention), include, but are not limited to,
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25 cycl oplegic, an al kylating agent, an antinetabolite, a mtotic
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donepezil, tacrine, an asthma nedication, a beta agonist, an inhaled

steroi d, WO @28e80bt ri ene i nhibitor, a nethyl xant hi ne, arcrwsmlymss an
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ot Al e IR RedsR AR MR R SRR GROT oV B S Lange.

St anf ord, Cai;e@aﬁw)q m&ﬁammmpﬁevem and/a iAiBIOTNPakedis, TRR anidagappoei a

2000, Del ux i ti on .Publi.shin 2000), each of
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T 2000, OBR LRl T I FAAL s e TR oo OB ' 1 18
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LT D1 TR SRR 2% B ARRLl R AUBH T AR A V2D proteln
cl eavage, suthods onﬁta’ach‘oqnd ﬁt@k@f@x@asmﬁom Jitsts, abogigesm deerfades with bl ock

and/ or i nhi NE acti vi angL otensin onvertl nzyme (ACE)
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product i on mmdédyrof&yﬁiekbﬁsm&nnmbzﬁdﬂ?m&nkiﬂﬁﬁﬁﬁ ant-GNF RitibbditsQinigendAs used
her ei n

, " necr.osi s tor antibody," "T " "TNFa
ant i bodﬁ" %‘P l?gr%"&ﬁ’gﬁt? “P’ﬁ ﬁﬁ‘g % %’B?“SNE'T"E?EH?&“? ?CH}“?]EI’ Y abr ogat es
or interferENFai A buitaHIBFHF actibody br}fraﬁrﬁem/tdhl’aﬁo ddcgeaﬁlbuddkawﬁém, inprRfeer ably in
vivo. For exa T unan ti t he_present invention
can bind Thﬁﬁ%@woﬁ‘eﬁ‘ﬁl&tgpgﬁﬁ ﬁgﬂlﬁr Rpfen ea%‘}%iﬁ@?a@%h “B%di ng

fragnents t kgt membtdncﬂpamefavgel TFtaetivitg, TOTF polaieton and/srapeketis.t hat bi nd

specifically to ~INFa. T tt|b or fr an al so
decr ease bl ock, ?%ra:afl&oa ertseol}lﬁwﬁéllé%m? Vi Raiad ﬁe%ﬁrf ‘ﬂl“l RNA, DNA

or prot@dn aﬂ]xmt)hemmg' Buse aitelammn THNEIgGe amfbbdy, desighgebAl, agl thewendsnane TNF

cl eavage, TNE acte roducti.qn,.a Chi neric anti bod
CA2 cogm stregm?mt \Aum%tlf’(ﬂ\l f A uﬁagl?cllbg}’? n&'ﬁ@“ﬁé’éﬁ%?o’?@%@"ﬁ"ﬁh 20 affi ni %/y
neut r al i zi nglogoes entingy e-ffnetmafmlcﬁbiFam:retegGhe anthkiredyrumdeSiligrad ddreA2s and t he
PO ea oy B AR henfe WALl . THAER, LAEHBROLERR el flltTR0 | 05 1 FO

region inproves FACreases the
ci rcul at i ngantibedyerAR id dfen‘i'eiifremahm’ad@dprr%m the murine antibody A2. In a particular

25  embodiment, 2 preferred source for nucleic acids encoding the variable region of the murine
antibody A2 is the A2 hybridoma cell line.

Chimeric A2 (cA2) neutralizes the cytotoxic effect of both natural and recombinant
human TNFa in a dose dependent manner. From binding assays of chimertc antibody ¢A2 and
recombinant human TNFa, the affinity constant of chimeric antibody cA2 was calculated to be

30 1.04x10"M". Preferred methods for determining monoclonal antibody speéiﬁcity and affinity
by competitive inhibition can be found in Harlow; et al., antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York, 1988; Colligan et al.,
eds., Current Protocols in Immunology, Greene Publishing Assoc. and Wiley Interscience,
New York, (1992-2000); Kozbor et al., Immunol. Today, 4:72-79 (1983); Ausubel ez al, eds.
35  Current Protocols in Molecular Biology, Wiley Interscience, New York (1987-2000); and
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t he i mmunogenicity of the antibody. The avidity and epitope specificity of
the chinmeric antibody cA2 is derived fromthe variable region of the
nmurine antibody A2. In a particular 25 enbodiment, a preferred squy g 900%
nucl ei ¢ aci ds encodi ng the variable a regi on of the murine antibody A2 is
the A2 hye 405 cell line. Chinmeric A2 (cA2) neutr al irceasoia7sayt ot oxi c
effect of both natural and reconbi nant human TNFa in a dose dependent

manner. Fro | 0,-assay, i_bod i.nant human
TFa. i ho abiite PhPCBRIRR 2 B e R S o R B e 1o be
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t he presentReg @},/ t C Pat ent No.
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| nt er nat i onal,, Pdunsraifim vedine: M637, H&%Q&&e&&% dnfileSOndoRRfaa hiteid by 1991);
Rubi n et al EPQ Patent Publication No. 0 218 868 (published April 22,

1987) ; Yone "8 al ., EPO Patent Publication No. 0 288 088 (Cct ober 26,
1988) ; Ilﬁang, et al., Biochem Biophys. Res. Conm 137:847-854 (1986);

Meager , 6: 305-311 (1987); Fendly et al., Hybridoma

6: 359- 369 (?@@ﬁ"wi‘%r”ﬂ‘g?ﬁﬁ et al.. Hybridona 6:489-507 (1987): and Hirai,
et al., J. | muPreferredVBNHYeceBior iboledils (stBiAkhe pridsdnt vin€ibedre he@shablbid entirely

i ncor por ate ere ef er en 15 T Rece Mol ecul Preferred TNF
recept or ﬁl“% Eﬁggff‘ﬁ“y(ﬁ? tHe© %}F‘ Nﬁ‘ﬁ?@ﬂ?‘?&ﬁ“bgfa@mﬁﬁ%i& hat bi nd
II'NE?' Wi t h hsymoaﬁ {published Apsie®, IQQZESchaﬁaldadI’ﬁBdﬂmeﬁl ﬁ0(199gm:ﬁrma&c}hlarmlt .

u |ca ubl i she all et a

cor't 61286n ebn ¥assorso OIS0 e iy ABfhuincorvorkbekin et 1 S00;

whi ¢ h r ef er @lﬁmpgoraﬁaepoesnssm\einynunngmmpp rapetcuhs el S8 kDy (p58 THF-&) aed)the 7and

optional |y Re2&esk RYiF TGRS Elol ard ReiH ek BHART invenfih, Tkl (PSS

TNF- R) and
forms of these receptors, comprising the extracellular domains (ECD) of the receptors or

functional portions thereof (see, e.g., Corcoran er al., Eur. J. Biochem. 223:831-840 (1994)),

25 are also useful in the present invention. Truncated forms of the TNF receptors, comprising the
ECD, have been detected in urine and serum as 30 kDa and 40 kDa TNFa inhibitory binding
proteins (Engeimann, H. et al., J. Biol. Chem. 265:1531-1536 (1990)). TNF receptor
multimeric molecules and TNF immunoreceptor fusion molecules, and derivatives and p
fragments or portions thereof, are additional examples of TNF receptor molecules which are

30  useful in the methods and compositions of the present invention. The TNF receptor molecules
which can be used in the invention are characteri;ed by their ability to treat patients for
extended periods with good to excellent alleviation of symptoms and low toxicity. Lu\#
immunogenicity and/or high affinity, as well as other undefined properties, can contribute to
the therapeutic results achieved.

35 TNF receptor multimeric molecules useful in the present invention comprise all or a

functional portion of the ECD of two or more TNF receptors linked via one or more
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kDa (p75 TNF-R) TNF cell surface receptors are useful in the present

I nvention. Truncated forns of these receptors, conprising the

extracel lul ar domains (ECD) of the receptors or functional portionsl7FEB 2005
t hereof (see, e.g., Corcoran et al., Eur. J. Biochem 223:831-840 (1994)),

25 are aMsXn2(2wtul in the present invention. Truncate@#CTawsne4msk t he TNF
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are 30 usef GIPIFSHoR WWB’H§“‘QE&‘%§@E‘% “?ti”éﬁ‘?ﬁ”t? C'{I‘ﬁé‘“‘g oriti¥enti on. The
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rotein to ex i on o nDIec hese nultinmeric
ﬁol ecul es aggﬁq‘%ﬁmc?s&fp Heir ec"l Jwt'“opn rﬁ lﬁngmgﬁgg%gl bed in U S
Application lmunmmﬁlsbﬁﬁw(etuldseuﬁ Mtyodgfor ﬂ@@@o;.iucmb:ehaﬁc eomdaseribednthehi ch i s
entirely i ”QR@FM&#& P%Lreﬂ)m}gbs’nof of. %s%%é‘& Jd‘l‘gﬂq ) Mt{gg&%&c%a‘ius' on

mol ecul es use and conp ns o resent invention

conpri se at Acedaddl. féﬁe%rl@-‘ﬁﬁﬂﬁﬁﬁ’él‘%ahﬁepmi efméréEmedd@‘l b@éﬂﬂw #N&cul es and
all or gsf ummeﬁlprppmfr QEhdolfc: Wpﬂms@bmﬂ%ﬁtﬁp&m yfokind BES616-

| nmunor ecept or f usion | ecul es can assernb as nononers; or hetero-

or hono- nul 6#heP¥); Beke e&‘d FM%?‘@%M%?(‘O'?%KH’W}@P@E&W &'s hRatantde: be

nmonoval ent  @4471881t ndd] £l }:Thc@ﬁhnﬁ%a{im@lﬁ(ﬁﬁum 18 1994, b RaieCcept or fusion
mol ecul e is TNF recept or G fusion otein ¥ I munor ecept or fusion

nol ecul es aﬁﬁ“ﬁ%?srﬂiﬂg’“fegrm@ﬁ’@ﬁa@ iaels Ffet‘fﬁfc%avéth%é‘ﬁ PERIYERS bed in the art
(Lessl auer atunaiomqﬁurﬁmoamolemram alsodd folBSR -G :&zlmraten&\ﬂbkenam et al

R I TR e .

91. 215 219 ((M%ytucﬁafcfcatcsatcxairelymmtmdud?ere&(t@)ret&&:ﬁce 623 (1994); Baker et

al ., 048 1 94): Beutle al . S,. Patent No.
5, 447, 851 andngag% }L%“afl"q“‘%e“t% o%“ﬁf}ﬁ‘ﬁ?gm? Ptf?‘&[cfe‘f\‘iﬁtﬁf 1’1‘@'3‘"'“‘1“'995) each
of which r edfes wribemrtan of tbnTHF Ebeptor molerulp eretheagbrtive oEthn TISY recepi e noiecidy .

hods f I be f d
ggtpog Zt glr Qﬁ% g&h@?encbd@’ﬂgﬂe&%&%%cuﬁe“ﬁlhtqpof‘méﬁ‘é‘;‘é&! st WhudliRo0e found in

25 functionally resemble TNF receptor molecules that can be used in the present invention (e.g.,

~ bind TNFa with high affinity and possess low immunogenicity). A functional equivalent of
TNF receptor molecule also includes modified TNF receptor molecules that functionally
resemble TNF receptor molecules that can be used in the present invention (e.g., bind TNFa.
with high affinity and possess low immunogenicity). For example, 2 functional equivalent of
30  TNF receptor molecule can contain a "SILENT" codon or one or more amino acid
substitutions, deletions or additions (e.g., substitution of one acidic amino acid for another
acidic amino acid; or substitution of one codon encoding the same or different hydrophobic
amino acid for another codon encoding a hydrophobic amino acid). See Ausubel et al.,
Current Protocols in Molecular Biology, Greene Publishing Assoc. and Wiley-Interscience,
35  New York (1987-2000).
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20 5, 116,964; Capon et al., U S. Patent No. 5,225,538; and Capon et al.,
Nat ure 337:525-531 (1989), which references are entirely incorporated
herein by reference. A functional equivalent, derivative, fragnment or
region of TNF receptor nolecule refers to the portion of the TNF Mokl %85
nol ecul ewoar/12dee portion of the TNF receptor nol ecul epcseguedse Whi ch
encodes TNF receptor nolecule, that is of sufficient size and sequences to
25 functionally resenble TNF receptor nolecules that can be used in the
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conpri se ccﬁubfmlrzlnt)sa masclegeiaent, a waenatid, Aaed-Heyoid h@raﬁmaﬁwﬂwaﬁﬁﬁié) such i mune

di seases, whey &&cnaﬁia@snﬁqmamdﬁmrm&l Hemsl Qne%;onsa&uiafe%ékm%e anti - dual
specified portion or variant thereof, further conprises

integrin ant 5%’!
admi ni st er i ##gmic %fﬁé é@ﬁ’@&iﬁo@ﬁ% Fyantfigpl. o afioprasitic, g arivEh @ CHBPEREY ect ed

fromat le il a f18&Ginol R BRIBEE £ PenidiBiadhifoh SRS, . RRtEydide, ant agoni st
(e.qg., but 3%50t mIgligbmted ffglgo TNF antol odgenor fara ment , aa sgl ubl e TNF

recept otV ora“Pﬁhngr%'ﬁFmeU’s“i“di"Ppﬁ?‘BFfePH@““t"ﬁé’i“é‘o‘fn aneivroh%ﬁf%rw& adiabeesselaled  TNF

ant agﬁnl slt )age/h ifEra]; mﬁmmh hiCa thioif agentYBliRmtix, @Kﬂhlﬁg raanf;iamidna,an |

aur ot hi ogl uc 5 azat hioprine, etaner.ce sodi‘u i omal at e,

hydr oxychl ot ga‘ﬂl‘)ftﬁé @rlﬁ“ﬁ%ffséve 4 &P, H‘ﬁ%‘iﬁfhﬂé‘“&‘ %Lﬁ li"% Y &) Beasuen ﬂﬂ%cl e rel axant,
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anti m cr obi (gﬁd?glgie?h%%ano %/n té?nda" lmmun%nqtﬁfnuﬁng Al R | b(laFaS| ti c a
antivi r2d , sibisimblppeiespyrine, daclizumab), a growth hormone, a hormone replacement drug, an

estrogen receptor modulator, a mydriatic, 2 cycloplegic, an alkylating agent, an antimetabolite,
a mitotic inhibiter, a radiopharmaceutical, an antidepressant, antimanic agent, an
antipsychotic, an anxiolytic, a hypnotic, a sympathomimetic, a stimulant, donepezil, tacrine, an
asthma medication, a beta agonist, an inhaled steroid, a leukotriene inhibitor, a
30 methylxanthine, a cromolyn, an epinephrine or analog, dornase alpha (Pulmozyme), a cytokine .
or a cytokine antagonist. _
Typically, treatment of pathologic conditions is effected by administering an effective
amount or dosage of at least one anti-dual iﬁtegrin antibody composition that total, on average,
a range from at least about 0.01 to 500 milligrams of at least one anti-dual integrinantibody per
35  Kkilogram of patient per dose, and preferably from at least about 0.1 to 100 milligrams anttbody
fkilogram of patient per single or multiple administration, depending upon the specific activity of
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49 0 7 FEB 25065631\@ @2/61.2@06.1? msy %@11772213784 Té.é’ﬁ.t"l'éJ 3619, $Q18t,ﬁla8&,@ﬂrrﬁé,5| tion.

Alter nat i vely gy (4160 66 18 Gl 9120481 WIVE 981 GPRII P03 GARGRBIRISAEn, Geahy 5000

g/ M serum conéentration per i ng mul ti1 ple adm nstration
dosages ar erangerieiip on fpchgadhesesf. UﬁP&&‘thftﬁ W@W@CWQNAOWI 0c% 0.8.d% bb 12depend

upon thes pa'ig'l@Ui@QSd'J $8@5%s, §T96ht0945 48)953@51‘5'@ estesve@wmstﬂbes@%%pos' tion
bei ng adm ni st er ed,

cul ar unde treatnent. In
sonme i nst an&&20; Q%gacm %ngéI dééllﬂgéoilﬁérléﬁel}tq E%\%ﬁﬂrdgo 45,480 be
necessary t g, 5B, gylmsfsqsrg nep;emecéoasmlglﬁt 9.81oi901Y, 105 €0.9, mqn)saIl@d

di vi dual trat It dd
where the i TR LSS danentch MBI 165,050 d50R0ci Sl 115 (S 1ha8r eq dai Iy
dose or effexg, 19,$9.5a,q9.9,e20;am5 retrr?, e 24asas, 2628, 20/80| 35,80, by, 50,38/60de 0. 1,

11" 12, B, 10,780,538 57106200t by o i, 7y 500 o 109 sBiatipghon, 3y Ty

30, 31 32, 300835(3)44008asocsenmzoooa&rrﬁﬁm&p&m@am%A@e@mmpm,48,49, 50,
51, 52. 53, 54 55 56 57 9. 60. 62 63, 64, 65. 66, 67, 68. 69
70. 71, 72, adputistation, orehy %ge"? & or Fﬁ"‘}g’,‘“‘“’ 81, 82, 83, 84, 85 86 87
88. 89, 90, 91. ,%maﬁae;y,%doéage, ad&ﬁﬁste@:’d card@ry @fendinglhon kAHA: 5O, such
ng/kg/admnl tion . or .a val ue. or fraction.thereof . or to

g 2 st iy D¢ homctk RRE Sy o BirdSnaBlote S5k BRadalEiiRlor 07 €2 o
2.0, 2.8 Zacﬁmmé}raﬂon, 3ge5Shealh, 9nd weight thﬁ'pcxpﬂenﬂ,natErc@nd dit@t of syrfptorts, Bipd . 5, 6. 9,

1178, 50, {pPprydegeyfdofidingf o f e g Oyl oot

active ingredient can be about 0.1 to 100 milligrams per kilogram of body weight. Ordinarily

0.1 to 50, and preferably 0.1 to 10 milligrams per kilogram per administration or in sustained
release form is effective to obtain desired results.

30 As a non-limiting example, T;reatmem of humans or animals can be-provided as a one-
time or periodic dosage of at least one antibody of the present invention 0.1 to 100 mg/kg, such
a50.5,09,1.0,1.1,1.5,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 13, 19,20, 21,22,
23,24,25,26, 27, 28, 29, 30, 40, 45, 50, 60, 70, .80 90 or 100 mg/kg, per day, on at least one
ofday1,2,3,4,5,6,7,8,9,10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26,

35  27,28,29,30, 31, 32, 33, 34, 35, 36, 37, 38, 39, or 40, or altermnatively or additionally, at least
oneofweek 1,2,3,4,5,6,7,8,5,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
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5.0, 5.5., 5.9, 6.0, 6.5, 6.9, 7.0, 7.5, 7.9, 8.0, 85, 8.9, 9.0, 9.5, 9.9,
10, 10.5, 10.9, 11, 11.5, 11.9, 12, 12.5, 12.9, 13.0, 13.5, 13.9, 14,

14.5, 15, 15.5, 15.9, 16, 16.5, 16.9, 17, 17.5, 17.9, 18, 18.5, 72@3%@

19.5, 19.9, 20, 20.5, 20.9, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 6
45, 50, wBe2/60601 20 65, 70, 75, 80, 85, 90, 96, 100, 2%1;!U§J®@4784400 500,

600, 700, 800, 900, 1000'.1500, 2000, 2500, 3000, 3500, 4000, 4500, and/or

oy e, RTS8 e e ] AT o Al o "
adm ni st er esl1, ¢a82, sranymaefpacidfigond PR Bt lkksnbofl Bt NASS, 6,$m,czh9 18511} tee13,

AR IR L b A R A I e
nature and mpgéadtioe. synptons, kind of concurrent treat ment, frequency of
can be_ about 0. IOVELUTS FOPRRPR R BT PR SRR By R SHBR Ov i nar 1|y
0.1 to 50, abelayued. Eihﬂlﬁgram(babotit 800XBllligiaknls b{HcaveEngh@lieniper ogr c&lﬁbr[nﬁﬁer In

esul t s, 30MRE PPt PR i e e Eenp alfemL R eR ani mal o can
be- pr ovi dedaaemeofa@bot 0.5-DHE9%ek bypeighOdsed odds&:g&wa&htafthleeasﬁosmne anti body of
e P sent VO L0 Rt TSl BBty oo, 0 B 15,
23, 24, 1(25 sxﬁﬁqnszﬁaz pmi8on & Yopldlzed ADyderib assbxtion Or sepatelgProviied, aitha00 ny/ kg

Ve, 15" 16, PRl Gl gl el Erppbes ity Sagg g - % 3&3

32, 33, 34, RiBEers S8utio Aextas: soBgon, end 4H% Ielmalatenerratatmwel-lyosemcmdh tional | y, at

| east one 1 1o beSiseds 111 wi4 15, 16,
17, 18, 19, 9‘%‘6&&% él}5‘3%'3‘5"3”‘5g’wd’?}“°§"’a5c'ob“o7ﬂFE Tsucbe ikt .
PCT/ US01/ 247®40p@n a@wvcszeat mpigtaindgpiongity (egy soddm chiswde Fennitph) andchemzg 39 40,

41, 42, 143, st%ht%f 3., bitffers £hd ’preétﬁvattée?) 'l"l_iQ fonmﬁétvon Qrsteﬁl%aed 9{/ IGQJ“IH%E' Saddivel y or
addltlonall east one of 1, 2, 0, 11, 12, 13,

14, 15. 18, ¥°$1?“q“158 19, or 20 years, or any conbl natlon thereof usi ng
si ngl e, infusi onsiikbié ARAREEE A 0SRSs arbdRPBAOE e AloiGeceRRBROS b1 | on) suitable

for internal adm ni trat|Qn eneral ly cont from ahout mlligramto
about 500 mhF‘W‘QP a‘HF“’""a‘E‘Eai‘\%é é%?leﬁt““gaé?m&‘ﬁ?nfe %tt‘%gﬁtfgldne In these
phar maceut | A&Ernﬁmmlilttﬁ'ﬁﬁnt he active i ngredl ent will ordinari I y be
present n an t 5-.99..999% b as ed an the t ot al
Reroht 80t he coNBULERTRAA SR ZRaR AP bl poPPe I POREP S, body can
be for rru! at &l adsinistersglpbidrmaenticlly fisstjve msounts of & daast shaamtigiuallintegoini | | zed powder
I n associ at L:Rﬁoag an?c%%%&f:glle%n hoR; e%ﬂw@rﬂﬁoﬁ ﬁ&%éﬁ&&‘ﬁ fplae accept ab' €
ve I

par ent er al suc re water, Ine, Ringer'
sol uti on, dé)tlpwmséessmtlgrt, pther, magleschf 1dnll@1%ahmnbsemtmqﬁmmthe Presegfosones and

nonaqueous %@Q—l\l\gﬁﬁfﬂaﬁuﬂ%r@ﬁﬂé' xed oils can al so be used. The vehicle or
I yophi |'i zed po can contain additives that nmaintain isotonicity (e.g.

sodi um &hl ori de, dqqhntmrp@pt}boéxnﬁof@}wms%mvennon can be dehvered in a carrier, asa

solution, emulsion, colloid, or suspension, or as a dry powder, using any of a variety of devices
and methods suitable for administration by inhalation or other modes described here within or
known in the art.
Parenteral Formulations and Administration

30 Formulations for parenteral administration can contain as common excipients sterile
water or saline, polyalkylene glycols such as polyethylene glycol, oils of vegetable origin,
hydrogenated naphthalenes and the like. Aquéous or oily suspensions for injection canbe
prepared by using an appropriate emulsifier or humidifier and a suspending agent, according to
known methods. Agents for injection can be a non-toxic, non-orally administrable diluting

35  agent such as aquous solution or a sterile injectable solution or suspension in a solvent. As the

usable vehicle or solvent, water, Ringer's solution, isotonic saline, etc. are allowed; as an
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15 stability (e.g., buffers and preservatives). The fornulation is
sterilized by known or suitable techniques. Suitable pharnaceuti cal
carriers are described in the nbst recent edition of Renmington's 07FEB 2005
Phar maceuti cal Sciences, A Gsol, a standard reference text in this field.
Al t er natwO&2/maM ni strati on 20 Many known and devel opeRCT#fgRies476f can be used
according to the present invention for admnistering pharmaceutically

effective ampunts of at |east one anti-dual integrin, _antibody according to
the presentordiFAREIAlYEainor sysrpndine 5efysnb starls inxefpHInpikap B¢ yseth FPIdhese BIPISES: t he

fol I ow ng dgs g Bt ih@atileiIRGd LaAPARSaRbe 1B TnBIuh @ihirQ 6r Fafetk@r used accor di ng
to the present Jinvention with suitable results. 25 dual integrin,

ant i bodi es semisyetip, faity ilsor fatty agids; Ryl T SYRBCtGEr fepeyRipteliGmepoc -l as a r

sol ution, eRtkdde® Pardn@h ddHidstran iSkHBRE BSthOM an@ (ncRfes oulis YotdiaU@efo, USi ng any
of a varjiety of devices and nethods sujtable for adm nistyatjon by

i nhal at i%on 9RVEBHIABYMSPBTRS U FHAE 4 BRERICSHETANGH ¢ 157SiPIBtion SaYI56eS deperibefemar t |
Parent er al {rorpaiat 3,993 98 Bl A6k goifratordevidfasAescHBddiMIU 31 P2, §,839,4381 ent er al
adm ni strati gn can contain g;ﬁg{)m‘mn excipients sterile water or saline,

pol yal ky| erf@tglyyregrerated dereiy P&t hyl ene glycol, oils of vegetable origin,
hydr ogenat egitdnidtivt Datisees and the |ike. Aqueous or oily suspensions for
injection can b repared by usin n.appropriate enul sifier or humdifier
and a suspendi ng"‘%g’ﬁ on g‘?ﬁ%%ﬁ‘%é‘”ﬂ%ﬁnﬁ%%mﬁé?ﬂ%?“ HYHELIEG | nj ecti on
can be B namtibodx by paréitenal Gulrthiapeodsdinirastulalihtenvetiols) intrirg b, iatgpbrinclgalch as
aquous solutjion or a. ter%\hﬁ?.i nj ect abl e.sol ution or.suspensian in a
Sol vent . ASTPREIOT ek STECR R dftBta e e . picel BB (| on,
i Sot oni ¢ Sahtraeacbreteatricdfreinddcbianmtiycexalainirighste, HirkHeBatic O mjtradddi1 2501
PCT/ US01/ 24784 .or di nar.y..sol vent ... ot 1 I ‘?Jav- st.erile involatile
oi | can be lﬁ%aé’g?a]‘ ourapf%g’sugm U %)rg“si%én, ﬁ%ﬁ@%i]ﬁr}gﬂg ]i lﬁt\%fogﬁl e oil and fatty
aci d can bentmpelthonimGhitackcialy intrarenal, artrarshinad, yaritebpartel, otresynovipbrtsthetabiet i ¢ fatty
Ol1s 01 bkl RBhe Srra WM, Rl Uheifll ML bluleri up BRI LI O fanfiBARr OF dI - of
tri- gl lyjlcc:er%l es. arentgﬁ’ a Fn n_st’r‘a?t i‘'on 1§ known i n thé art_and i ncl udes,
but is not thand. peltast ene 28t-dephinteanin apHbady Aerenesition cap by repeted fs usefogas pressur ed
need| e-| esspfa}cﬂicﬁpfsh&ﬂta&%t\@, FRarRRclR SChIAVBbul) B arly ofher ddRfnistNon 5, 851, 198, and
a | aser pertorator device as described in U S "Pat. No. 5,839,446 entirely
i ncor por at exrtiselpy i thyformeaf Sauidsostions|of @ipRRBiPFOTISE InVagiRRl M Hinvention
further rel @ngSsnhonfARicASY if) kebdidoRd fobths saéh a3 lbut RABHIQANE cRBKE andual integrin 10
ant i bOdil by parenteral, subcutaneous, .intranyscuylar, intrave otus,
i nt rar t¥&ui yprosifoRes: é%rbﬁ??&‘h‘?réﬁ“llmg‘?lr#?‘é‘ésﬂﬁ?ﬂ?is |2, BptPOT iR &, Indpe form
intracarti | gfgibRGWS capkuldsl @GRMhdsalyYuchial bitaneliniad to, the fonn oEpodeds) rasa
drops or zerosols or certain agents; or transdermaily such as not limited to a gel, ointment,
lotion, suspension or patch delivery system with chemical enhancers such as dimethyl
sulfoxide to either modify the skin structure or to increase the drug concentration in the
25  transdermal patch (Junginger, et al. In "Drug Permeation Enhancement®; Hsieh, D. S., Eds,,
pp. 59-90 (Marcel Dekker, Inc. New York 1994, entii'cly incorporated herein by reference), or
with oxidizing agents that enable the application of formulations containing proteins and
peptides onto the skin (WO 98/53847), or applications of electric fields to create transient
transport pathways such as electroporation, or to jncrease the mobility of charged drugs
30 through the skin such as iontophoresis, or application of ultrasound such as sonophoresis (U.S.
Pat. Nos. 4,309,989 and 4,767,402) (the above publications and patents being entirely
incorporated herein by reference).
Pulmonary/Nasal Administration ]
For pulmonary administration, preferably at least one anti-dual integrin antibody
35  composition is delivered in a particle size effective for reaching the lower airways of the hing

or sinuses. According to the invention, at least one anti-dual integrin antibody can be
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ntracerebroventricular, intracolic, intracervical, intragastric,

ntrahepatic, intranyocardial, intraosteal, intrapelvic, intrapericardiac,
ntraperitoneal, intrapleural, intraprostatic, intrapulnonary, int r@qqsgga{]%
ntrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic,

nt r aut eMio/1230nt r avesi cal, bol us, vaginal, rectal, b!nctmlsomﬁnbl [ ngual ,
ntranasal, or transdermal neans. At Ieast one ant I -dual integrin antibody

conp05|t|on can be prepared for use for parenteral (subcutaneous,
i nt r amuscul dHvesd b ARY ShRAURIS YT bRlataRpr BEH dFVicSE IANnR A AT BRadmBitratien| ar |y i n

the form ofofhig@thbelitis Qkent hyQm1a06n. wapea@&bmﬁablef&eeﬂaaﬁngaeroyaaemal or rectal
admnistratjon _particularly in sem solid forns such but not limted to,

creans and oRPUAlipRdR FhFé’l“Psé‘é“"tYf"b?l"%h@Eaaﬂa“e%F‘%‘%‘I“F‘%%ﬂsc wheThi stration such

as, but nOtnebﬁIﬁhE@@yﬁd%der‘ 2endrfis, ER4yaRs, 08 thk BRY. QtBer Qbvike@ RBHHIER T difcting
|ntranasall but not limted t the form of powders, nasal dr ops

0,
or aer osol stx%ﬁ’“lf’&‘é’la’fyaif Resalpdiinstratigp °E31"%HW§H§?TF®1F‘P knogy émthe gt it suph deeesd to a

gel, oi nt megak use omﬁmaﬁnonwmmmaﬁmmmoﬁﬁé didpRAisteSY #fi6dly W 4 chemi cal
enhancers such a di masd%’h sul foxide to either nodify the skin_structure

or to incr 5ol %‘@h&?rﬂﬁ’ besmpriced W sithensolyyignsiBoth P‘ﬁﬁ%é’t‘%‘ﬁ’!’ agepyshor

(Jungi nger , sokd paiticles) Mete’iéﬁH&eﬁﬂ&ﬁ]&?ﬁkdtﬁHWeEfHHM&&E@Bosm%nhﬁére@plca@y uea Eds.
pp. 59-90 (Margcel Dekker, 1nc. entirely incorporated herei n

by ref er endByPelIHF Bas Rpq 1595 jaeipasipm, “%’@'?Pﬁ"%ml“n%?e eHab PR BI i cation of
for mul atd ores/3sess). a]])ﬁlpﬂgdcp[rfhhlﬁls g TartthaldfIAsES RoRiler® (GlexoF, |D|dkus(°V\D 98/ 53847),

such b5 o dEURpTEY gt Puish Spices e (R R M g HE HBRIE Lgs. 30,
t hr ough t heposKérmtsiectiisass),ivestiraphuoudidvon sfa mrxeda;mnldmc(ars 14668208 AdtrtafEPASound such

=5, sanophorgsic (L Syo oPBluec %, wh AR 208 707 0N LD spove

publ i cations and pdte el ng entl | nCorpor ef erence).

Pul nmonar y/ Nasoas, mAdﬂY micerporated hmlﬂ-‘!n'rrefpuicnbmhbqhzasl tﬁcer&ERx"aMaagm,tpe eferably at

| east o ul t L in a
£ Afrhvefhe Bloulifhh BRHAAY i f/acdth PABARL MRRuLPMERL ¥EhE i)

particl e size effective or rea roair wa or
si nuses. AdE8AH48¢! AndigmeWOrR7@A7the aheve jefezentes ontirela fcprpetated heraint gr i n

anti body c Q'Efeﬁﬁ'ceq?ro@lzg ER2B0 ﬁoml&%ﬂslgﬁﬂjmé?&;g &c}g)ii][l(xageﬁs?ﬁé ngﬁt#ek‘ Wehgd by any of

a variety of inhalation or nasal devices known in
adni ni st r atstoAenergte s@al prstickstosqle Taese precifiy exapmles eficommercipfeaveiladieyi ces capabl e

of deposi t ii@l.861 @Rk @eﬂten&eefmhatpfegaaanwars&aréuahb%s ﬁayméﬂérms alveoli of a
pati ent |nclud t.ered .dose inhal ers nebul i zers, y powder generators,

sprayerd Hft i genitin, pndarepat pignded as linyiting) the scope oénhs @afmwg 5 the
RI u: no naL yddﬁefétalﬂ?Ja cafipdsition bcrrﬂ-fnh@g"lat Qehst Giftt AnH@0H] @feppif Qn@bd%ﬂs &N tyn the art.
sSucC evl ce

rnul ations ,suitaple fo admini stration
for the. di SHBRSRSTTer Bk i, THAF 0F selil GRROL e S bugr Srdae
conpri sed dbr ﬂmidmnngeﬂlentsu i sntibdly bithegresotisve . H&i’hxﬁﬁ!l@Gﬂﬁr):ry@? tthO| id
particles. red dose al ers l e th " e I nhal er,
typically ungﬂe%}agm ‘%r“ opel® van{;geaus ’rrgp ?ﬂeflgﬁa@?ﬁ‘acﬁag% é’ fration
(See, €. caﬁ/‘@ti@xﬂe&l&@ﬂﬁ@: smAD dry pamcles e.g. less than about 10 um, prcferab]y about 1-5 um,
for good respirability.

Administration of dual integrin antibedy Compesitions as a Spray
A spray including dual integrin antibody composition protein can be produced by

forcing a suspension or solution of at least one anti-dual integrin antibody through a nozzle
30 under pressure. The nozzle size and configuration, the applied pressure, and the liquid feed

rate can be chosen to achieve the desired output and particle size. An electrospray can be

produced, for example, by an electric field in connection with Ia capillary or nozzle feed.

Advantageously, particles of at least one anti-dual integrin antibody composition protein

delivered by a sprayer have a particle size less than about 10 pum, preferably in the range of

35  about 1 pum to about 5 pm, and most preferably about 2 yum to about 3 pm.




10 98/35888). Dry powder inhalers |ike Turbuhaler(tnm) (Astra), Rotahaler(r)
(d axo), Diskus(r) (daxo), Spiros(tm inhaler (Duna), devices marketed by
| nhal e Therapeutics, and the Spinhaler(r) powder inhaler (Fisons},7 RESS)
breat h-actuati on of a m xed powder (US 4668218 Astra, EP 237507 Astra, %
97/ 25086 WH ®242501 WO 94/ 08552 Dura, US 5458135 | nhal e, YOr4d1R6498 Fi sons,
entirely incorporated herein by reference). Nebulizers |ike AERX(tm
Aradigm the 15 Utravent(r) nebulizer (Mllinckrodt), and the Acorn I1
nebul i zer (Mar qU@ERuIaoRs of &l least Qg antirdup! integmis anted geRmpAF s PRI sAitRbde7 / 22376) |

the above rRf ek Qs @ sprayet ﬂygs;@elmly incRROSHABIR E &EboB B L BreiR Yn an'28ie84:8BIGEon aPT ODUCE
aerosols from sol utions, net ered dose inhalers, dry powder inhalers,

etc. gener at EPnesHEton B%ﬂbf"it@l langle F‘E?é‘bmg mephe deastopemtirqual "é%’ﬁﬁl“@@dlfof

comer ci al | yonip¥skiondRedn pdr et sefuli@or d@g&ncs*rsmafasgelomﬁmwelﬁ Q.gDButot
represeg#}atlve of é’Sf‘ 5 11| c devices sui tlce of this
ot:

i nvent i ImHtgd - mt éhded &d: ?|3fﬂ §=|6nb %%éoééoﬁel%& thdSildiént i on.

Pref erably, 19226 01TRO9R 134075, 26 P28, S0, 4L 49, $618Y, 70180, 0 Hr i1 60cHkRn] dr AeBAL i N
anti body is dil | ver ed b%éa dr owder i nhal er ?r a, spr.a There are a

several ~ desFiedfymulationan ingludepgerts such 5 4p QeipisAL ffiep an ‘W‘B‘i‘"“é’dﬁ?“hl&st ering at
| east one amtsenathy, safrfident, ardeﬁeﬁiabiymﬁnmq&muﬁﬁbn €X ARPInludedie et g%v by the

i nhal ati on devic advan reljable, rodycj.bl e ccur at e.
The i nhal at ‘?r(?ﬁe“&@‘\'ﬁt%’él‘ a0 gﬁ‘gﬁ#f"yﬁﬁ P‘S?‘“B‘é?rﬁ?@rs“ LE’ ﬁ“r’y’“ rﬁ%% cles, e.g.
| ess thah adpentfa btk p(rdtér),raaﬁnrrtaihgd‘rahlmnaﬁaauhs ukefal ﬂfonnﬁleﬁnggﬁmﬁdgr espi rab| lity.

Adm ni stration of . i.n rin antl bad 0s a A spray

i ncl udi ng d‘ij’gP"ﬁ“}?f‘@ﬁ’?ﬁ“ﬁ “%f?\‘ﬁ?ﬁl ’éﬁy?r(% Thpéﬁa Ebﬁﬁ?'dbaécsﬁ?eg%l?ced by
forcing a siosméansg anboly csmbqstniomprotafns mtludeeaﬁbsemm,tlacmﬂqabhaldﬁé, egrin

anti body t zzbe 30 res l,.ze and

confi gur at |%‘9€%g qjﬁq% Jl‘he %}oél %0%1 gsi Onr?d)% Irh%“?ﬂ%naanfa}sodwﬁ’get % can be chosen
to achi eve wtfectadewmbdanocdupmrpmdﬁ pmﬁactcnmdueedsaggreganmfeﬂeeumhodsspr ay can be

pr oduce f [ h a capillary
or nozz?se f%él gﬁl\?gerllrf%gséegg%%hﬁ%&' B s%ingor*lﬂf(ﬁ'ﬁ gg’g%ér%ﬁewgtﬁ - dual
integrin amopmmﬂalémﬁtcm epployes SNCh o oblyeraretbylengyfatty acip esiyeand have a

particle SIa&h&@%ﬁdﬁoli}% R soltftoliRty Ri et AhMmbs il eOf 35 about |
pmto about m and ngxsc?gpr esfoer al%g/y ab O%Jttg m tnoS 6!1 gﬁfé 53 07FEB2005

WO 02/ 12501%%@%%W%&%ﬂ5% opwRiation. Favecraéamefeaﬁf&ua‘mm&m i ntegrin

anti body C%msdsbf@ia ifVestof bie pSlybxyaiy1&he sdrbifan YdBoolale by sbfidgoer typically
|nclude(g OSItIO rotein in an aquequs soluytion at a

concent? a‘%ﬁ? theike. ?%a%%bﬁ‘ﬂb‘nmj agordprmpigtiayof g tent i - dual
integrin arm;aHmdyal infp i Oxtibbdi@[or@peoified FRortions orarigis, @thﬂ&bdlﬁ\:hm%dﬂﬂ'ﬂ{egm or any
range or vail Iilhereln e.g but not 5 Imted to, .1, .2 4, .5,

. 6, mgﬂ,'234567891011121314151617
18 19 20$dlﬂiinstrﬂﬁhn of dpal BdegridantiB@ly cadposi?iSns 3% Neb@lized0, 45, 50, 60, 70,
80, 90 or 100 tion can.incl ts such as
20 exci pi ent o BppErorli ol G bOUAR A S L SRR
sur f act@nt oramulyraqgmeﬁ@:lubzyt ylypirellycin aTﬁmebhhnenu Ictanpre;sed(aaraotadcsmsthol ude an
exci pi ent

create a high-velocity air jet through an orifice. As the gas expands beyond the nozzle, a low-
pressure region is created, which draws a solution of antibody compeosition protein through a
capillary tube connected to a liquid reservoir. The liquid stream from the capillary tube is, -
sheared into unstable filaments and droplets as it exits the tube, creating the aerosol. A range
30  of configurations, flow rates, and baffle types can be employed to achieve the desired
_ performance characteristics from a given jet nebulizer, In an ultrasonic nebulizer, high- .

frequency electrical energy is used to create vibrational, mechanical energy, t})'pically

employing a piezoelectric transducer. This energy is transmitted to the formulation of

antibody composition protein either directly or through a coupling fluid, creating an aerosol
35  including the antibody composition protein. Advantageously, particles of antibody

composition protein delivered by a nebulizer have a particle size less than about 10 pm,
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or agent for stabilization of the antibody conposition protein, such as a
buffer, a reducing 10 agent, a bulk protein, or a carbohydrate. Bulk
proteins useful in formulating antibody conposition proteins incl H(’%

al bumin, protamine, or the |ike. Typical carbohydrates useful in EB 2005
f or mul atwag@2msti body conposition proteins include sucrosesiinaEenitol,

| act ose, trehal ose, glucose, .or the |like. The anti body conposition protein
formul ation can al so include a surfactant, which _can reduce or_ prevent
sur f ace- i ndfele@Pl dythe Fage; °6?’P°B‘r“tfﬁ@aa?ﬂt?%o‘$?df§5‘é’&%%%bP‘8 o BB caused
by atom zatg of the solution in formng an aerosol. Various conventi onal
surfactants can be enployed, such as pol yoxyethylene fatty acid esters and
al cohol s, and pofopowsteninflatleast e pisi-dus) integrintaptibedy shitebde r wse withwunt s wi | |
general Iy rapg ﬁ'% ﬂ'ﬂs%gl;l: @d?g]]}%éﬁlﬁya Bfdefttioldr chnl?Olefg%’éb%Lﬂ on.
Especially pre erred 'surfactants for pur poses of this invention are

pol yoxyet hy®mesg @@ﬂbﬁst@narrmbm‘émﬂénh‘}?éi grgtemmertr@l 098)111‘120 Bsifgmykbon e 20, or
the like. Agaqllﬁchﬂgé’écn@gﬁﬁ'sssmlém{, arsuffé?edn%tomwagmrmésaw&e ©f a protein
such as dual integrin antibodies, or speci ortions or variants, can
al so be i nchudeentsd: preéerablypring The foanulatmaﬁanﬁﬂswﬁéq BWEXEPien GrageRtderegr i n

anti body cogn@ShlidnQR fhe Bleddt dhl@mﬁtduzﬁﬁtegmfahmwcoe@smw Ithéﬂ'nsxRE%z?' n can be
adm ni stered by a nebulizer, such as jet nebulizer or _an ultrasonic

nebul i zer. 'WaisT&&dusing qepnt.p tauléftprqs@b @ 3 Pebohydgate %%@@é%‘s%ﬁﬂrm &wprietdsi s used

to creaje f1dkhe Mﬁmallﬁtymalaﬁtluo@coinwmg Brofefhs Hciulld a&mzﬁr&ﬁﬂngas ex pands
beyond the nozzle ressure region is created, which draws

sol ution of thakks: WléﬁPﬂ%‘%’tﬁ pfulgp B’ETé‘i‘lﬁ‘"E At Easme %Pt‘ @é‘dPtFme{"ﬂbe
connect ed t fladd duﬂ'Udcdmirﬂﬁtﬂrlyd%sé trelTahtge |g]uﬁﬂéb@r§1§ hieAmhd stoemtioheartiafaill | ary t ube

i's, sheared into unstable r.opl as it exits the tube,
ereat et e BEhD R g AT B B TR ISR RBY and baf {1 6
]'Eypes can bﬁnﬁé@hﬁ&ﬁthg@z@ga&@ﬂl?f%ttekbﬁmﬁeﬁﬁ ﬂt&dmte@gfal‘nﬁlﬁdmm&ddiyar act feri stics
roma gjve et n_an u c _nebuliz reguency
oot ri 00 BrbPi L o ' RpRik bt N Srareofe el cange
typically annﬂbxcshsn@ 28 peiycazanieae fary ecid esensdddehols, i poherethglene s t ransm' tted

to the forms%ré" Iﬁgyz}%rd es%@tcre&lgf &xﬁ@&%ﬁh}h%?%&%v%@%dbl%h&ﬁ/egy?ﬁéﬁ%%' y or

through a couplin I ng~an aer ncl udin anti body
conposi t i onthefameletion. Bsheeiallyagdeted by factaraty foi mirreses of thigrmvieldtodpre conposi ti on

protein deli | t out 10
b m 54 _07FEAaan ke B o et B e 3y ol p8 e e ARG ot

about | 2th tegealglmwnsnﬁfaraf@dform@%twpﬁfémﬁabFlgﬁhamuleodzpwmr@am}me 3 m
For mul at i onﬁwgﬁcdqﬁthgmmatgge anti-dual integrin antibody suitable for use
with a nebulizer, either jet or ultrasonic, typical lXPI ncl ude a

concent r at | ddmistetign of dyakintegriy EP"QBW‘“BD%WS%AM“?IP %sééf'h”@)‘rﬁe anti - dual
of solution. The f lLati.on . n i ncl ude

agents Such ao. ol AT AT B poptlin 8 e eyl gareen s
preservagi Vend ady excipients or other additives are contained in a canister as a m:xture including 2
liquefied compressed gas. Actuation of the metering valve releases the -n'.uxture as an aerosol,
preferably containing particles in the size range of less than about 10 pm, preferably about 1
pm to about 5 um, and most preferably zbout 2 pm to about 3 um. The desired aerosol
particle size can be obtained by employing 2 formulation of antit;ody composition protein
30  produced by various methods known to those of skill in the art, including jet-milling, spray
drying, critical point condens:ation, or the like. Preferred metered dose inhalers include those
manufactured by 3M or Glaxo and employing a hydrofluorocarbon propellant.
Formulations of at least one anti-dual integrin antibody for use with a metered-dose
inhaler device will generally include a finely divided powder containing at least one anti-dual
35  integrin antibody as a suspension in a non-aqueous medium, for example, suspended ma

propellant with the aid of a surfactant. The propellant can be any conventional material
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surfactant, and, preferably, zinc. The formul ation can al so include an

exci pient or agent for stabilization of the at |east one anti-dual

i ntegrin antibody conposition protein, such as a buffer, a reduci g7 pEfe ik
a bulk protein, or a carbohydrate. Bulk proteins useful in formulating 10
at | eastWOi¥1280tt | - dual integrin anti body conposition PIBYHLR84 ncl ude

al bum n, protamne, or the |ike. Typical carbohydrates useful I n

formul ati ng one anti - ntegrin d i n ude 'sucr ose,
ol L seyeERt isanareuth e elroraror SRRt gt one
anti - dual hyatoﬂgérbcﬁrbaﬂ,to} chirecinmdl:laamglﬂc}ﬂ@aﬂuaalrcﬁ:&tﬁaﬁu;I ude a sur f act ant,

one. ant 1 - aUA R rT A PN PAUCRRY 26 4 AL 0 FFASE  ut on i n

form ng an (ch?drﬁ)mﬁd)alkaﬁ@r:%ﬂLlBFﬁGQWBfﬂﬁ‘dimFba!kaﬁw‘?ﬂﬁctttbcniika Prafarably theenpl oyed, such

as polyo yeth ene fatt ol et hyl ene
sorbital” f affrf’ﬁf/" laptisg h@é’?é‘f"é‘“’”&%jﬁ %ﬁ%ﬁgcaﬁé’ﬁg}i’%ﬂ%@ St%gnge 5%1?%%%% 0.001 and
4% by wei ghintiafual mtlsgemfamronw Ak Bl&ﬁbnﬂﬁsmelﬂelrﬁdph}}lanp toefreteat thel agive ﬁmtta@amss for

f th t t h | eat
DU oSS oL PYBNb SRRIGe. SRPIIERRY IGO0t
the art forleéxmm;mllsxahmd)roruhéma prsomecasesuhhomroam arppefgrgineing soivensn al so be
i ncl uded i N the k‘awguk(?at %"@ nﬂl%nv&nlst {h%Frt?orﬁ% QH&I fég}oﬁg&hﬂx @ntl body
I'n n a

corrp05|t|ons tered er (MD), a
propel | #nt ,praitcmlcaaaiso beureluamitm thelfowhulativhegri n anti body,. 25 and any

excipi ents or ot %ﬁﬁﬁl s i R thal e et bh LB sfbetilol | UT @

i ncluding a |lique resse e netering val ve
rel eases t hemnpe %ﬁus:ml ba9ulanna@emrmtrahow effleastise ynticdat infegrinagtiyedy ti cl es in the

si ze range Q%n hQﬂéMc@%‘t‘&es&%eJ‘ﬁer&( eferably about I pmto about 5 m
e

and nost pr y about mto about 3 m The desired aerosol particle
si ze can beoﬁﬁlﬁ'a!‘!wéﬁmby”é‘n‘pﬂnéw‘ﬁgma fornul ati on of anti body comnposition

protei n;80 pr od%ﬁqumnmfarauay &ﬂh@&dﬂdﬁ’%ﬁ&a&ﬂ@&@(&f ré%Kﬂcinbls kit the art,

including jet-mllin spray rying, critical poin sation, or the
li ke. Pref e??“é’&‘cmaégétﬂs"%gsém}yﬁﬁé‘lh@?? q]‘?ﬂ:?ﬂi’,F&]é“dt’hIEfé@eﬂ‘E‘H 'ng’?fre@’&’ by 3M or

|GI axo and em&hmd | fiially flE wdnbuanﬂﬁammesaﬁ@pehd Vel as O EoRtnAkibtekon Of halt
east one anti-dua I n_antibo use i nhal er
device will® ‘if AOPRaY 1“{1‘13 "fﬁ%‘ﬁd@aﬂ&’e fFHé’f’/%F B °&%8“SBHWZ*?“°E?8W§1 ﬁ‘fﬁéﬁ | east
one anti - dugsld h'a%l) tﬂhﬂg;rtleﬂizymﬁﬁd dogratiatia@s The saisoesnstinent dompaund of thagpidous

medi um ,f or _ex ed i ropel | ntW|th e ajd a

sur f act%iéw %D"%’g%rgl ?ro cgmﬁmﬁ’g‘m cﬁi}gcoﬁv‘%n | & Jea7 OB d&‘ﬁfﬁé}nc@%?FEBZOOS WO
02/ 12501 PCHHctdSOlhhﬁzW&llulesmhanym ufebHﬁOSB,mfﬁnqsumpahB@ destraolstaaghes, agar,
chlorofluor (o] AT r bon, or a
hydr ocar bon, El %E 5 %lﬂq ﬁ:{goro uor% %mﬁc ﬁtﬁ{)%]h#& %gﬂ?{(”)net hane,

di chl or ot et aIBMIMMMlhaWmethmcr@nd aiyqeafiﬂ %FSG@@SQWWSHW@B%
(hydrof I ur O@%n’&%cr évgg(ll)%} addHEé g§7m4ch\veqfllgtflrlg'~ﬁg9@|1m%f %&Qs’m esibe |1 ke.

Preferably t l'ant i S a hydrofl uorocarbon. The surfactant can be
chosen £d stteasts. ipgrébep,h:@csqymg REsRtsuchgesorbic acid, ascorbic acid, alpha -tocopherol,

antioxidant such as cysteine, disintegrator, binder, thickener, buffering agcnt sweetening

agent, flavoring agent, perfuming agent, etc.
Tablets and pills can be further processed into enteric-coated preparations. The liquid
preparations for oral administration include emulsion, syrup, elixir, suspension and solution
30  preparations allowable for medical use. These preparations can contain inactive diluting agents
ordmanly used in said field, e.g., water. Llposomes have also been described as drug dehve:y
| systems for insulin and heparin (U.S. Pat. No 4239 754) More recently, mmrospheres of

artificial polymers of mixed amino acids (proteinoids) have been used to deliver
pharmaceuticals (U.S. Pat. No. 4,925,673). Furthermore, carrier compounds described in U.S.
35  Pat. No. 5,879,681 and U.S. Pat. No. 55,871,753 are used to deliver biologically active agents

orally are known in the art.




anti-dual integrin antibody as a suspension in the propellant, to protect
the active agent against chem cal degradation, and the |ike- Suitable
surfactants include sorbitan trioleate, soya lecithin, oleic acid,, or the
like. In sone cases solution aerosols are preferred using solvents blth 2085
et hanol . wad@itstonal agents known in the art for fornubet/usm2o®4 a protein
such as 10 protein can also be included in the fornulation. One of ordinary

skill in the art will recognize that the methods of the current invention
can be achi MyeualFpripuinieniapy AdminsHiaEeT ati on of at |east one anti-dual

integrin anti bodypy a&&ﬁﬁ&ﬁh&h@%c&shl%u%yd Saposidns deskdhdaes aﬁkﬁihﬁieﬂng O al
Formul ati ons and Adm nistration 15 Fornul ations for oral rel on t he
co- adni ni st #destene Hii-dyeljinicesin patibedy, ipclude ppapEon fomBristed P ¥ni ¢ surfactants

such as pol aﬁeeﬁw%fmtlaeeamuaﬁhhcgmﬁarmamcme hewadne ¥R, h’rﬂtah){n?u%lﬁ ether) to
I ncrease_ art|f|C|aII perneabi lity of the |ntest|nal wal l's, as well as

t he co- admni FEtRYPRERh Bsﬁ ""lB?h Ré?ﬁ%?ﬁ?ﬁ%’“?%ﬁ’i%ﬁht”&fcgsat%‘ gres W&H&‘f"égat ic trypsin

i nhi bi t or s, m@doh&RAST MefechiBion paSdR BB Pal. NGES,5186m). t MadWd stHdced Ritdbhi bi t
enzymati c degr adatlon The active constituyent cog&ﬁound of the a%ol id 20 type

dosage f or n{of #PISsHIgN o e fmiisios ofthe SR ShITv RO R NgIutly FofResl opivalone
addi tive, lmﬁl:dlldhﬁlﬁguaﬁ Hﬁ‘sﬁp%gmall, ;amh@ﬁ@ stﬁﬁchbl,hﬂ&sﬁnalrﬁamftbﬁal&butestofehal ose,

raf fi nose, titol Lﬁran st ar &] glnates chitins,

Chi t osans, FEUHTGOT. JAMABELEARH Coi A BB E P YA PREh Fgen, casei n.
al bum n10 sydintaitas exciienset SunplBGoblyslicpakyipels, vasdlite, gbops Butier] énd tHd1kse dosage
fornms can con n o A S f I five i,nactiye diluting
ngent, 1 ubr TEHESEE o el i Eiibden B s e ot s il it BEamnlen o gt
such as jsorlactoseaﬁcadbeamemb: @lyadlitibns of&hqahﬁopstlﬁmbmmmadzhmxsmnﬁ txoipiedtant such
oS oYt e! Nkl ALl Bl NLSKE DL ML LA AR rug1ect oni 1o
furt her proE%sNDedi 84ﬁ£95)ent eric-coated preparations. The liquid

Pr epar a4 Oyl Qer QbiFHor @ Hs Thd RlbARubAG! ude enulsion, syrup, elixir,
suspensi on an ution preparations allowabl e for medi cal use. These
prepar at i ons carFos enségrnal jadrpisisirasien, diclatiedshope auieAtabintsgrn anibddy ¢ used in said
yat e Tor R L R s, P cent |y

M cr ospher eBiCHFapsEe;of W%qsmﬂ%Gngcqyﬁcwlanmwlﬁepm ofgEsEei noi ds)

have been Uﬁﬁsh) t,@nxdﬁdeir MBhitable h&ﬁd{ﬁﬁ@lé{obvﬁ ahcﬁucﬁdé nicropagticles Made f s@dhesd73) -
Furtherrérb)r carrier rrgyounds r| bed in 5,879, 681 and

U S Pa I\B"W%S“Shﬁ‘f lhydpxg a tabpqavé?crwed B?lasﬁlwr%%ﬂdiﬂgﬁj SEPPIYIES agent s

&rj al | yI alr: e &aemmﬂnhmge,rﬁmyaﬁ@dmfEaaeﬂghomaﬁbaégaﬂaﬁuﬁ@#ﬁﬁﬂJsﬁcm; 84 |
c0oSa Or | ati ons an ni.str.a n or absorpti.on IO 0Sa
cUrf a0es. R NRTEe A5t TREHE S e ot G P by oS on T qual

i ntegrin antdn{bﬁdyonslﬁmfmtlﬁ.&ﬂatdﬁﬂslSSIG,EQQ).OWDI‘| sing a pI urality of

Prolonged Administration and Formulations

25 It can be sometimes desirable to deliver the compounds of the p‘fcsent invention to the
subject over prolonged periods of time, for example, for periods of one week to one year from
a single administration. Various slow release, depot or implant dosage forms can be utilized.
For example, a dosage form can contain a2 phanmaceutically acceptable non-toxic salt of the - .
compounds that has a low degree of solubility in body fluids, for example, (a) an acid addition

30  salt with a polybasic acid such as phosphoric acid, sulfuric acid, citric acid, tartaric acid, tannic
acid, pamoic acid, alginic acid, polyglutamic acid, naphthalene mono- or di-sulfonic acids, -
polygalacturonic acid, and the like; (b) a salt with a bolyvalcnt metal cation éuch as zinc,
caleium, bismuth, barium, magnesivm, aluminum, copper, cobalt, nickel, cadmivm and the
like, or with an organic cation formed from e.g., N,N'-dibenzy!-ethylenediamine or

35  ethylenediamine; or (¢) combinations of (a) and (b) e.£. a zinc tannate salt. Additionally, the

compounds of the present invention or, preferably, a relatively insoluble salt such as those Just
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subm cron particles, a nucoadhesive macronol ecul e, a bioactive peptide, and
an aqueous 5 continuous phase, which pronotes absorption through mucosal
surfaces by achi eving nucoadhesion of the emul sion particles (U S OFaRER 2005
Nos. 5,514,670). Micous surfaces suitable for application of the enul sions
of the pwWed¥mseéi nventi on can include corneal, conjuncei¥esoi/247Buccal ,
sublingual , nasal, vaginal; pulnonary, stomachic, intesti naI and rectal
routes of administration. For | ati ons for va i nal or

admi ni st r atgedsAbedeeag be @GH’B@%‘#‘F?) o expple. Il FW“@?”@S?@FW'%T% f or
Exarm: e, kaEééfﬁl: ky sansg |fdn‘¢r@écﬁon yat@lat i frefefrasals Mmmxlts aﬂdmgﬂaﬁ sdliske.

ormul ations for jntr m ni strati pn_can olid and .con n as

exci pi ent s,PaFpite "‘é‘ksaﬁ‘iﬁla%aﬁ“?%ﬁ?f rs%peé’& E‘éF’F dﬁlﬁfﬁg%‘ﬂ at&ﬂ“ |"TJ§FU%T'?]’?4 ons of
nasal dr OpSocmtEQ the DoHsoahd @ T didpersédarb e@ﬁp@mﬁm L4068 degrading Wdptitgans, cal ci um
stearate nesi ym st ear at e, .egg#ﬂ&aiwe ? ﬂrch %nd he |like (U S

Pat. Nos, 5an C BYETET Sy a‘i’?&‘ﬂ’él 4iF RAYPORGIRRIIC AT BREmE o ?ﬁsstratlon For

t ransder mal deagibddnh ISI Bdt.iND03,713(929.the k@@smndomepraﬂmtably,duaﬂwclynﬁwgble saltant i body is
encapsul ated .in_a del i verﬁ?dew %(??E,ch as, .a

nanopartlclsé*%h Fh"f?rdSi‘fﬁPetdl Yg can ‘ﬂ%tfﬁ‘ﬂch%“%c %?‘5‘%%)‘ Lféﬁ%‘eferred to

col l ectivel gartiaﬂarm iﬁfx@pa;rahmlsasdmhﬂ Slsw odidase; WpSBor irslat éahulating eplpes  of

sui tabl e devi.c are kno 0, n{ hetic 20
pol yner s suﬂth‘ﬁ lRONIFH 578 W“&gﬁ ﬁgmg‘gecfpgg a‘pﬁ nglcot?z?% aa"gfga”?a‘%%% 3 lycolic
aci d ant Ccmmh'gmf&Rsleasé bmgmf:vermstyms"thﬁe&dbeﬂsmedpmaycam@:ﬁm lIdegy. Yand

pol yphosphgﬁfw and natural polyners such as collagen, polyam no acids,
al bum n an her proteins, alginate and ot her pol ysaccharides, and

conbi nations thereof (U S. Pat. Nos. 5,814,599). Prol onged Adm nistration
and Formul at | 0ngs,age dheGfichFipatiEh i, AESE AN & hite Qﬁ&ny\ﬁﬁaer&&mgormounds
of the present invehtionto the j ect over prol onged periods o

for exanpl egfefenge tptbe fodosing txamnles, witish are provided by of iHlusiption aad srgpat

adm ni shg at | Qhed ¥afdigss sl ow release, depot or inplant dosage forms can be
utilize For exanple, a dosage formcan contain a pharmaceutically
acceptable non-toxic salt of the conpounds that has a | ow degree of

sol ubility Eﬁﬂﬂi}dy Aiénihgling E‘xﬁfesmaammaemm(gﬁ)x afiibed§ ilfVasidialidro0ei80 salt with a
pol ybasi c aci d such as phosphoric acid, sulfuric acid, citric acid,
tartaric acid, tpatpﬂbaq:maﬁﬁahlﬁhn cRREBIbICvedt6t ddntaind glld’a\ist@nap‘:budotcrmdn;é@l whighyi ¢ aci d,

naphth ne no- | fonic a ol.ygal acturoni ¢ aci.d,. and t he
li ke; tss ﬂ\ﬁn“l“?fmﬁnﬁy HPtE’HPPrﬁgIts%ﬂ‘%Q{’%l%ﬁc@fP@ﬁe%lg" °5aRLIEME A1 ¢i um
bihs rrult 'hk bam:qmrad foﬂﬁ@&ﬁﬁmm oﬁ&mm:ﬁmummmp;pﬁanylambﬁt}k tramseripk eAdditoadm um and
t he i ke, r gan ation :

N, N - di benzé‘? eé\%ﬁi/ eneé’(':l an r%n%rse ces[aﬁd 1"eenw§3m%1 ?m?esgfn k(c%S’y domr)TrﬁPdnatl ons of
(a) and ( b)aceepyr sites for RNAtsplivimgt Hx@tylefﬁc:emddn&cnmalcin)be attheved edinhotarids of t he

Plet 57 o 7onias lers PES TAT e foup R PRI (ORI MR L AT o those
f or mul a2ed HEL, G andfthy cagdy prombter of she cﬂpwhmsm@H&thapw,édy@r with, e.g.

elements can also be used (e.g., the human actin promoter), Suitable e:gpressmn vectors for

use in practicing the present invention include, for example, vectors such as pIRESIneo,

pRetro-Off, pRetro-On, PLXSN, or pLNCX (Clonetech Labs, Palo Alto, CA), pcDNA3.1 (+/),

pcDNA/Zeo (+-) or pcDNA3.1/Hygro (+/-) (Invitrogen), PSVL and PMSG (Pharmacia,

30  Uppsala, Sweden), pRSVcat (ATCC 37152), pSV2dhir (ATCC 37146) and pBC12MI (ATCC

67109). Mammalian host cells that could be used include human Hela 293, H? and Jurkat
-..cells, mouse NIH3T3 and C127 cells, Cos 1, Cos 7 and CV 1, quail QC1-3 cells, mouse L cells

and Chinese hamster ovary (CHO) cells. _

Alternatively, the gene can be expressed in stable cell lines that contain the gene

35  integrated into a chromosome. The co-transfection with a selectable marker such as dhir, gpt,

neomycin, or ygromycin allows the identification and isolation of the transfected cells,




sesane oil, suitable for injection. Particularly preferred salts are zinc
salts, zinc tannate salts, panpate salts, and the |ike. Another type of

sl ow rel ease depot formulation for injection would contain the copn gt@adm%r
salt dispersed for encapsulated in a slow degradi ng, non-toxic, non

ant i genivo mizsarer such as a pol yl actic aci d/ pol ygl ycdaTdisaEi4@4pol ymer f or
exanpl e as described in U S Pat. No. 3,773,919. The conpounds or,
preferably, relatively insoluble salts  such a ose de ri bgd above can
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medi at es t hﬁmdktétlotva@lmm afid NEO aﬂsmloﬁmmfaftherﬁdﬁptmrmé:rmhodlbody codi ng g
sequence, and signals .require t nat tion an
pol yadenyl at i on 6% PHREPY %?&patng Em(!)lﬁ}éemmnegl roq'%rtl‘%g“ﬁr@?&ggbﬁnhancer s,
Kozak sHOUeSanema Hirch (Cﬁltee,revﬂr; Mmg:cstémubnlc%@iifﬂléla(ﬂlﬁéﬁ) Bys alitagoentahthe accept or

sites for iiasolicl A G & SHLIEIS0hol BURRTAARL AN PRBE eved 1 th

the early eré Y om ter nal Fepeats (LTRS)
f r om Ret r ovkstrirsiessnzpuegicavagBsites BemHTKhAl and-pABcfacilfiate tacloging ploheReBs of t he

cyt omegal ovict s GYY), ctot%%ﬁtéu'm a L)ljl it #introf 1R RRL&nPRnahS Rt ed (€. g.,

t he human actln pronot e t abl e expression vectors for wuse in
practici ng diguel ofthesatpreprpmsdéingénen i ncl ude, for exanple, vectors such as

pl RESI ngo, fessitdRalcEfD Bus PLXSN, or pLNCX (C onetech Labs, Palo
A to, O, SRR el)

DNA/ Zeo (+/- or pcDNA3. 11/ g +/ - ) lnwtrogen)
PSVL and PI\/ISG (ﬁharmep%ﬁ is ggd @ﬁ%awaesm%d%)megﬁw@g ¥£2) |
pSV2dhfr ( AfGGadd Jf‘{@pla@%ﬂﬁ p@@dﬂMAﬁ@@ﬂﬁ&sg@iﬂQ%)7146}\/almlabralﬂ cmﬁﬁs txel | s t hat
could be used include human Helg &? %nd Ju tE NI H3T3
and C127 ceppuse DEER gepe ugdsecontrel qfthg 40 ?’Pc't@c %esgé‘frf’ﬁcr 0%1'150& “cells
and Chi nes ecehﬁﬁa&@rdﬁ@&afo)ém(m mae:hé ﬁansﬁétimmahdswﬁhsyaldstchebq}eMcdi&n be
expressed in stable cell ]I | nes k p%al n tl\bfgllvlgﬁ?eel‘ cénoll ;ceg:grat ed into a
chr onos#tre. &9¥aE ""t“?&'ri’ssFé?H"FB’ﬁ PAATREY aB e ar Ker uch as dhfr, gpt,
neonyci n, ocmﬁy:gmgwm) Buppletenad wiktethd diemdthdrapewat iagant laetuotresm aticon of t he

L1 anst ect ed coll 5 57, GHEEER00S, U0, AalaR SR EETLLOW4AM g L1 ansf cct ed

gene can aI‘g’E}’ 0 express rge anmount's he encoded
anti body. TBIEurﬁlﬂFda(s(edlclnger@lt,até IBthé?thasé§3 W7 H870 (1878 d . Hamlipardey el op
cell Tines thal pEAFLY et Biophys. Acta 1097:107-143 (1990); and M. J. Page and M. A. Sydenham,

25  Biotechnology 9:64-68 (1991)). Cells grown in increasing conccntrahogns of MTX develop
resistance to the drug by overproducing the target enzyme, DHFR, as a result of amplification
of the DHFR gene. If a second gene is linked to the DHFR gene, it is usually co-amplified and
over-expressed. It is known in the art that this approach can be used to develop cell lines
carrying more than 1,000 copies of the amplified gene(s). Subsequently, when the,

30  methotrexate is withdrawn, cell lines are obtained that contain the amplified gene integrated
into one or more chromosome(s) of the host cell.

Piasmid pC4 contains for expressing the gene of interest the strong promoter of the
long terminal repeat (LTR) of the Rous Sarcoma Virus (Cullen, et al., Molec. Cell. Biol.
5:438-447 (1985)) plus a fragment isolated from the enhancer of the immediate early gene of

35  human cytomegalovirus (CMV) (Boshart, et al., Cell 41:521-530 (1 985)). Downstream of the
promoter are BamHI, Xbal, and Asp718 restriction enzyme cleavage sites that allow
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several hundred or even several thousand copies of the gene of interest.
Anot her useful selection nmarker is the enzyne gl utam ne synt hase (GS)
(Murphy, et al., Biochem J. 227:277 5 279 (1991); Bebbington, et al

Bi o/ Technol ogy 10: 169-175 (1992)). Using these markers, the ) 7 BER 2005
cells arwomnoeseli n sel ective mediumand the cells wt lj:ctrhgmbmmest

resi stance are selected. These cell lines contain the anplified gene(s)
integrated into a chronosone. Chinese hanster ovary (CHO and NSO-cells
are of t en udiarfign ofitheezerss oBehinditispe diningrsitdsitsalasssid chiteinethpd edron aml vect ors pCl

d pc4 Ade e OPEe i . rahthterfily M
SO Pon, Corpdtalery ot O B ARG 4ol Oy SRR prchib PR AT 1o

the. OW- enbshiBthe exsespian. £.2. e humpan b-agi mromme$@185@&a019859 prompiaisior pl e
cloning sitgs lonEtegnmal‘%ﬁeHs ﬁ&ﬁorhé’r?ﬁﬁo@hﬁ&s‘ 9€ mgﬁ'rﬁ{/?q?{@rge%h@ T&t%ﬁf Bam—"

Xbal and Asp718 facilitate the cloning ene I nt erest.
vect or s <ont™diTet-Pm2es exrrsseion oHiemsang Fitnﬂéf ﬁ)’Stft“h?éalpbﬁ usedde express tihc)#uahnd

term nati Onmte‘gxhrglﬂwre%ﬂfatcﬁi %y fndbaritaB R c@llm bbﬂ or ! Elmq’(%@ Al 234

Expression |n vect or 1S us e expression of dual

integrin ant§-Jodys: ﬁ‘*&éﬁml%‘@i Fy t%? poaéwy}atowéthemwmﬂmsamw BSV2- dhf r

(ATCC ACCGSﬁér@EheMnar%zMﬁ)mrmIﬁ%rBﬂo@iﬁ%} s &8t Qde&'g's wele sthiPSQintdFR gene under
control of the SV40 earl r onot er i nese hanster ovary- or other cells

| acki ng di hSHFYBE 6531&@%&%5%5&%%&@ the chrompsopes @a elsgbaFlesied e eo-pl asni ds can

be sel ety edngmyfemﬁﬁwgnewxmbremarke@u&}saslgg G413} dﬂ&@lnrﬁqudgﬂngagc&%tﬁ ?Ihpha
suppl enent ed 'w e

m nus MEM Li-fe Technol ga theL

chenot her ap&a 1t WY&t Se%grf“ﬁf)f“?r 4R e eFI‘Fé“ngeﬁ’ﬁpl 40§ iy pghettsrate he DHFR genes
incellsr esi st am:phﬁnmcmﬁwrgeétﬁt\ﬁth(rédﬁ)mriwsynl&eermtH@Hlephoﬁ:@@ﬁﬁEﬂt ed (SereT1
e.g., F. 57-1370 (1978), L. Hamin
and .C. |va smé c‘,’llf‘n%mtmaI hoﬁh %ﬁy%pm%‘frﬁs @6@’7’”%&7’”1 Fi‘é@‘é%’?‘)‘ ﬁ?l‘?fc‘l/l J. Page
and M A Sycte a ifdngar@o g8i ot echnol ogy 9:64-68 (1991)). CeI s grown in

! ncreasidg‘uug ConceﬁgﬁﬁAﬁgumce €nco %E\é%lp?ge duaﬁ?lt:ggr&nlaagﬁg) e .dr ug by

over produci ng the farge as a fication of the
DHFR gene. dofregporginaindCaehC V@ablﬂ regous dfe dudheltd@hFngem@f the brei;eﬁt usual | y

co-anpl i fi elqvaﬂﬁuea&xﬁ{ng B R REod s 1§o1§éh%wam b Beid BEos hfltle shit? 2PPY P2Ch

can be used to devel | nes arry coples of the
anmplified g@ﬁ%‘(‘%}egwsmfs@ﬁlﬁeﬁ#q?gﬁ,glomimlsmwdmhmt hotrexate is w thdrawn,

cell limes are ot aoaed il »o00h Bkl 0 ORNE L OhGgARe] | 11O

one or re chronosoneg Ins for
expr esstthg YeREr Fethen ligated ﬁ‘t‘té fr ‘é?f‘mtlﬁé%s? r"@h&Bled%frﬁiLeerlm‘ céflypse theong t er mi nal
repeat ( LTR}anﬁBm‘Ieh Qnd%hbt&naﬁﬂé 1@ FBedMhdt Ysntdin{ it frfhenBhseddd-imto MinGi& pcdel | . Biol .

5:438-447 (1985 us a fragnment ol ated fromthe enhancer of the
i medi ate e8I cﬁfcsggmﬁl%ﬁ:ﬁﬁ‘ @Vi Bhegal ovirus (CW) (Boshart, et al.,
Cel | 41:521- 530 ChirR&Hensterdomm m@aamsqickﬁ@aa acAVODBEsenddBudearddl , Xbal , and
Asp718 restriction enz cl eavagle Sé & that _all ow 59 O?FEBZOOS WO
02/ 12501 PR g@ﬂa 2? %ﬁ expression plasmi 1s cotransfected with 0.5 pg of the plasmid
25 pSV2-neo using lipofectin. The plasmid pSV2neo contains a dominant selectable marker, the
neo gene from Tn5 encoding an enzyme that confers resistance to a group of antibiotics
including G418. The cells are seeded in alpha minus MEM supplemented with 1 pg /ml G418.
After 2 days, the cells are trypsinized and seeded in hybridoma cloning plates (Greiner,
Germany} in alpha minus MEM supplemented with 10, 25, or 50 ng/m] of methotrexate plus 1 -
30  pg/mlG418. After about 10-14 days single clones are trypsinized and then seeded in 6-well
petri dishes or 10 ml flasks using different concentrations of methotrexate (50 nM, 100 nM,
200 nM, 400 nM, 800 nM). Clones growing at the highest concentrations of methotrexate are
then transferred to new 6-well plates containing even higher concentrations of methotrexate
(1 mM, 2 mM, 5 mM, 10 mM, 20 mM). The same procedure is repeated until clones are
35  obtained that grow at a concentration of 100 - 200 mM. Expression of the desired gene
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integration of the genes. Behind these cloning sites the plasm d contains
the 3' intron and polyadenylation site of the rat preproinsulin gene.

Q her high efficiency pronoters can also be wused for the expre55| o]

the human b-actin pronoter, the SvV40 early or |ate pronoters or QWEHSNU‘*
t erm nal woepembss from other retroviruses, e.g., H V apcir/tsiyidss C ont ech's
Tet-Of 5 and Tet-On gene expressi on systens and simlar systens can be

used to express t he |nte in in_a regul ated in jan cells
(M Gossen P 5 ns e P Eins PP B S RO sgd ol of Bamvegs b S5

(1992)). FQﬁﬂysjgbe pol yadenyl ati on of the nRNA other signals, e.g., fromthe
human growt h hornone or gl obin genes can be used as well. Stable cell lines
carrying a gene of interest integrated into the chronosones can al so be

sel ect ed umxlamﬁn 21Meuroamsﬁaanhgﬂmcw'nrhherazaﬁai abalimitingexkagple sifolly as gpt, 418
or hygr in. IS adv ntageous to use nore than one sel ectabl e marker
in the %ﬁ'r‘l‘m ﬂd“aielmﬁgr gﬂﬂ@gﬁl us nmethotrexate. The plasmid pC4 is digested
with restriction enzynmes and then dephosphorylated using calf intestinal
phosphat ase by ﬁnmady:r(@lBAkhmmﬁSWBLﬁﬂhéﬁ ahybﬁd Thiee {Baylooretiad., thitematiosad| at ed
froma 1% ggar ose ' ual
integrity ant u%%%%}%eAs7gl§égH;%cL8P reégse? re 3%Q§%%EW%N§%%%D %nrgegl ons of
a dual i nt gjetechnclogyi béHER6 (1199&)hélslpﬂkdsﬂml Nahmu/émtc@mloac&:@Wdeﬁg (1¥5Rnown

region (i const PO EREL P BltoRGh (oA BRI iAnfihel 1E i B ng KRR O

vari abl ¥ artaisowet amimunieqi with bmmqﬂar:@tabbdh(ﬁarmwt ﬁus’ordep}dods@hoialw tred 20
vector are n li.ga W t a B 0] Bl ue
Vo o ane I gt il HhdBei et SRl HREs Geny 8 ang BE0 fopome it UE

fragment i numed a6f-dVienfibodfesivere Bfer chifichgized M4 both VerTo@d 16 BSkdctiedtbon enzyne
anal ysis. Chinese hanster ovary (CHO cells Iack % an active DHFR gene are

used for tPF&REFRERS HYPS @te@"dﬁ’i‘mt W@%B?ﬁﬁ%@@"@h 9Bt gd plepe ghain 05PPinst ect ed

With 0.5 g dflechile Ohowinh, Gen@Hs, BIBYRWESs ORTO s ihiRBitsARd biftingd®oth oA d
pSV2neo contains a dom nant sel ectable marker, the neo gene from Tn5

encodi ni arﬁﬂéﬁ‘iﬁﬁ? vitppectis grel paseda638Ysst ance to a group of antibiotics
i ncluding 418. The cells are seeded in al pha m nus MEM suppl enented with 1
g/m (Al 8.apvrévifione days, the cells are trypsinized and seeded in
hybri doma cloning plates (Geiner, GCermany) in alpha mnus MEM
suppl enment ek AM Hoktind Gerum Blburgis 50 ng/ M of nethotrexate plus 1 30 jig /i
(418. Aft erc@beabonldioxidt days single clones are trypsini.zed and then seeded
in 6-well 1d$Oi dicietiyeslfanidel0 m fl asks using different concentrations of
met hot rHxatBIA( pikyndlimb@idasndyy 200 nM 400 nM 800 nM. C ones grow ng at
t he hi ghestFBSedadibriat scoms of nethotrexate are then transferred to new
6-wel | pl at&®, clodtogemperggideven hi gher concentrati ons of methotrexate (1 nmM
2 MM 5 mMHQoOheat)ch2® nM). The sane procedure is repeated until clones are
35 obt ai nediRhdtorsgradish prroxadaggoncent rati on of 100 - 200 mM Expression of the
desi r ed?igerie- Bom@oglobdiB 2005

IP - intraperitoneal -

IV - intravenous !

Mab - monoclonal antibody

OD - optical density

30 OPD - o-Phenylenediamine dihydrochloride

PEG - polyethylene glycol

PSA - penicillin, streptomycin, amphotericin

RT - room temperature

SQ - subcutaneous

35 TBS - Tris buffered saline
v/v - volume per volume
w/v - weight per volume

Introduction:

We have utilized transgenic mice that contain human heavy and light chain

40 immunoglobulin genes to generate totally human monocional antibodies that are specific to the
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WO 02/ 12501 PCT/ US01/ 24784 product is analyzed, for instance, by SIDS-PAGE
and Western blot or by reverse phase HPLC analysis. Exanple 2: Method of
maki ng and characterization of non-limting exanple of fully 5 hunman dual
I ntegrin Antibody Summary. (CBA/J x C57/BL6/J) F, hybrid mce (TayQ)9rFgt200
al ., I ntwomaisenal | nunol ogy 6:579-591 (1993); Lonbechusm/2&ms Nature

368: 856-859 (1994); Neuberger, Nature Biotechnol ogy 14:826 (1996);

Fishwild et al., Nature Biotechnol ogy 14:845-851 (1996@%3_ contai ni ng human
vari abl e an@lVcmimnanihqsemvehar@mdneb@@fybqusem%lgremgcaﬂlbrto ibi{ threzmgipgeisd | i ght
10 chains were | t.h h tal | | ded 2
totally hun®i cess c m ﬂ}e\gﬂndlng é.)[n@mt noc?ghﬁglre n??%E@qlén%?a&n&w nO. 95 and
GenQ 101. Thiaititmm abisynthhmnaﬁfwnnoaﬁﬁp&eantl bodi es were further
characterized and both were found to be reactive to the aVvB3 and a. VB5

het er odi nmer | ecificity for the shared al pha chain of both

nol ecul es. %?gé%%g?&&ﬁ'&&g& al so known as CNTO 95, inhibits the binding of
both aVB3 15 and aVB5 to vitronectin in cell based assays. Abbreviations:
BSA - boVi nénigalsum al bumin CX2 - carbon dioxide DMSO - dinmethyl sulfoxide
20 EIA - enzyne i munoassay FBS - fetal bovine serum H202 - hydrogen
peroxide HC - ¥¥enfe b haEGecr d&@l@&@{t}a@wﬁaﬂ%&ma@mmat@mw hiiman

i mmunogl obulin I'P -"intraperitoneal I nt ravenous Mab - nonocl onal

anti body Obmunoglebiutizs butieat gious 184 oD Thees Pise pgtaimiman i¢quencel rneP®Chl or i de
PEG - pol yeghyl 8 ) | Licin RT
- room terrp%l!r;'tadtnué?gl g@ﬂ’ Iln“J?S uta%gﬁﬂsc ggséw#ekgngmfs?‘tsngt ﬁﬁtg}oggﬁg%%ﬁe viv -
vol ume per xepérigive of yman sqmn%gmrp@pglqhy]m;ng‘aylor et al.,, International Immunology

10 6:579-591 (1993)). The light chain transgene is derived in part from a yeast artificial

chromosome clone that includes nearly half of the germline human Vi region. In addition to
several VH genes, the heavy-chain (HC) transgene encodes both human p and human yl
(Lonberg et al., Nature 368:856-859 {1994)) and/or ¥3 constant regions. A mouse derived

from the HC012 genotypic lineage was used in the immunization and fusion process to

15  generate these monoclonal antibodies.
Purification of Human aVp3

Human placenta (disrupted using 2 meat grinder) or M21 humén melanoma cells
expressing the oV[33 integrin were extracted with saline containing 20mM Tris pH 7.5, ImM
CaCl,, imM MnCl,, 100mM Octylthioglucoside {OTG from Pierce), 0.05% sodium azide and
20 1mM phenylmethylsulfonyl fluoride (Sigma). The mixture was stirred for 1 hr at room
temperature and clarified by centrifugation at 10,000xg. The supernatant from placental
extracts was applied to an affinity column consisting of Mab IOE.EI coupled to sepharose
(Pharmacia) to remove GPIIW/IIla and the flow-through fraction was applied to an affinity
column consisting of Mab ¢7E3 Fab coupled to sepharose (Pharmacia) to bind aVP3. The
25  ¢7E3 column was washed with PBS containing lmM CaCl,, ImM MnCl,, and 0.1% OTG
followed by 0.1M sodium acetate pH 4.5, ImM CaCl,, 1mM MnCl,, and 0.1% OTG, pH 3.0.
The column was eluted w1th 0.IM glycine, 2% acetic acid, ImM CaCl,, ImM MnCl,, and
b.l% OTG. The eluate containing purified a V{3 was neutralized using 2M Tnis pH 8.5. Purity
of the preparations was characterized by SDS-PAGE analysis and ELISA to rule out GPIb/Illa

30  contamination (Wayner, et al., J. Cell Biol. 113: 819-929 (1991)).
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I ntroduction: W have utilized transgenic mce that contain human heavy and
| ight chain 40 i munogl obulin genes to generate totally human nonocl onal
anti bodies that are specific to the 61 WD 02/12501 0 7 F E B 2005 07FF
PCT/ US01/ 24784 aV integrins. These novel antibodies can be used B 2005
t her apeuwio®afiisg1 t o i nhibit the angi ogenic process byrui/osiiiévgs t he bi ndi ng
of aVintegrins to their respective ECMI|igands and provide additional
tools in the treatment of various cancers. Materials and Methods 5 Aninals
Transgeni c Ampa@nigtipas been devel oped by GenPharm I nternational that express
human i munogl obul i ns but not nouse IgMor IgK 'T hese mce contain human

sequence transgepgfieed Al whe Sfd%gl\éﬁ@ chsthzd A mode VY mENRSR CehBSsn
switching and somatic _mutation to rate a_repertoire of hunman sequence

i mmunagl obuMiahEnTperizse & (28¢ 1) end lpr%t%tﬁhﬁQu(HWaHL w%ﬁﬁd*ﬂ@g%/wlﬂb 0520 pg o591
(1993)). Thﬁiakenﬂhhvswrsb Vrfﬁ&%ef@.’.l'l% dRbbsivied w':tﬁ‘ a%aﬁal oI Bf ¥éRpidte
artificial chrompsone clone that includes nearly of the gernline
human Vi é r Egueds adjuﬁaraﬁmﬂ) oFhet ropuses WRsaimgiuniyad tgeﬁ@sks lmen thezpeiie plarrien ( HC)
transgene e b | t

368: 856- 859%8@333) %ﬂﬁ%%%qc @Qﬁ%ﬁ“‘?eﬁ. ‘8%"&’113 %3?}%8%‘% rEYed ?Jom t he
HC012 genot ygisequént nl@age Rad0 use Qi mactms i withu imiceraieto rFramds fadpivan yporocess to
15 generate, I i 0 St L 0 TR 8V, 3 Human
pl acenta (di %&ﬁ%tﬁree usi %gﬁg‘%‘ea%{d ﬁr?h% 3upé‘waw§§%ie9%ncf {(anorra?ﬁc

expressi ng trmoabm@unmre ifhent Aty eoag;lmt adheehloadi wdy aHewddrie cbbmtt&'f foir roge 2omv|

Pi cr oe) 0o, BebRAgFIH az.% SUESE g e ol KPR R S e

(Si gma) . ThéusinxiamedGods wswcrfpwd faben répaated jectiane did npmp@nmmmm
clarified by 0 cent al
extracts was t%’gﬁiﬁmﬁ c’?'g’i’%fnﬁglf P n| 01%%\9 ngr qusgd@ta%ﬂ Igé aig‘ﬁ% coupl ed
to sepharos ﬁnal(IPmawstmﬁgem)ontcd ID egnvm GRitddlin IIOOI ;ﬁ, ﬂiyﬁiolbgial kdlmer mémgh
fracti on wa I’lSI

ied to n
Conpl e 1 0 uGRES 1SR vieaariien by ool e i oRa SO B2 riceh B eyl refiiing
washed Wit h aRBSmsoset dn riDrrgL bﬁ%ld:a;@bsfahatelbﬁﬁemaam;e @B4) Conldlhifdl A0 Uil ovved by
0. 1M sodi um - 1 H30
The col umm 8@812 UI? g itsﬁe%&ﬂ%%gc@r?ég%@f %llll%n ggP%‘) ’fﬁrﬁ\ﬁp& ,
MhCl 2, and vw@rethedées@HGy sfﬁhbi)’eietf@me thﬁﬁnkm wﬂn@ﬁﬁpl’ﬁs f Tredelb\waSwashsl erenit raI i zed
using 2M Tri; y@% GipRir 1 by
SDS- PAGE ana ysﬁ%ﬁgs éLI SAXI{SISQEFH{'}%%)IE{&%%% Oﬁqﬁd &E%{ﬁam nat%lgtgn
(Wayner, et mgfia confainiggd5|mNBHgpes. 113: 919-929 (1991)).

Fab

20  Cell Lines

The non-secreting mouse myeloma fusion partner, SP2/0 was received into Ceil

Biology Services (CBS) group on 9-1-93. The cell line was expanded in cMEM (modified)
medium (JRH Biosciences) supplemented with 10% (v/v) FBS (Celf Culture Labs), 1 mM
sodium pyruvate, 0. mM NEAA, 2 mM L-glutamine (all from JRH Biosciences) and

25  cryopreserved in 95% FBS and 5% DMSO (Sigma), then stored in 2 vapor phase liquid
nitrogen freezer in CBS. The cell bank was sterile (Quality Control Centocor, Malvern} and

free of mycoplasma (Bionique Laboratoﬁés). Cells were maintained in log phase culture until
fusion. They were washed in PBS, counted, and viability deterrnined (>95%) via trypan blue

dye exclusion prior to fusion.

30 The M21 cell line, a human melanoma expressing the V33 and V35 integrins, was
expanded and cryopreserved. The 10-vial research cell bank was received into Cell Biology
Services and stored in liquid nitrogen. The cell bank was sterile and free of mycoplasma
(Bionique Laboratories). The MDAMB‘BSLi cell line, 2 human breast carcinoma,‘ was a gift
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62 07FEB2005 WD 02/ 12501 PCT/ US01/ 24784 | muni zations A fifteen to 17 week
old surgically castrated nal e nouse obtained from GenPharm was i nmuni zed
IP (200 L) and in 2 sites SQ (100 L per site) with a total of 20 g of

pl acental aVv133 (prep V fraction, JG&1197) enulsified with an equal OvVoiRBna05
of conpl woa242361 eund’' s adj uvant (day 0). The nouse wapciAHpyA$d two weeks
| ater in the same manner wth aVR3 enmulsified with an equal vol une of

i nconpl ete Freund's adj.uvant. Three subsequent 10 g IP/ 10 g SQ i njections
Wi th anomfrm @r.Hﬁr&uhﬂﬁEcEMMd'ndvt@m Hugfof Txagxﬁrakeg&}eriﬁskrmmu@aﬁﬂm%?u lide2, and
56. The nouse was then. .on days 42 and. 5 y retro-orbital_ puncture

wi t hout ant’lvgscc@'é’@ﬁfeé'ﬁ? In éﬁ@'ﬂ?%’%&‘x’%%%%\k@g‘ %43 steqle pnd free pirmycgplegide 10 hour
and the ser(@ini@s [Cbbkieedspd MMM abd MIDARAABABSLY Geedd) vaMPthawel, | Fopa&e iffl A
assay. The usi.on GenQ erforned \ﬁgyen r egeat ed injections did

f , %Parred g s .
not cause tiPPEPYAt geflip apdmunsaincd Ap lqgphase for severgl iays pigt e Uik thbigasiayees f i ¢
human | gG tdllo@td @freadh dodBiknayrad W3S tik YBHiMBS FlaVBh ptein(MIfLelRy. DOOSE er
injection of 10 pg aVvB3 diluted in 100 pL physi orogi cal saline. Three days
| ater, the e, was eut hani zed by cervical dislocation and the spl een was
renmoved ase%i"f‘y 15 and imersed in 10 nL of cold phosphate buffered
saline (PBS) containing 100 UnlL penicillin, 100 g/ nL streptonycin, and
0. 25 g/ nL anphotResibicivis cRriePSAkt a TThetic o rBRE yyeloma vl (SPAY tesbRApivk

sterilely perfusi the spleen wth PSA-PBS. The cells were washed once in
cotd pa’ pREIL S Sten e S hblarehsriscrei, B e g e R S8B e |
RPM 1640 mesheadedpoteaidnisevgnddSinniVinBegieio% @Ov)QBG/PRS sudsiod EEG aidlesalar et i ng
nouse I FOR. palt P2/ 0 was recei ved.i nt.o I i.0l ogy

Sorvi colt ( BByt 3306 8B 437, 38 S YEPBEED ) BlsBa oot T ey

(nodi fi ed) PHEe@RUNE7IRdvEI losioite nfoesi)iitisnsh pP ederi tPBE wak tdiled 604r the/next BBS ( Cel |
Culture La I As , - L-glutam ne (all
fromJRH Bib%ésacr:l?%nces; §§%gyg)§lgccfm§/{%{)%%§sf8&/éan %N@& E%Sngﬂr?dc eg%wﬁe/%n( Si grma) ,

t hen st or edesuspeadedap A Tpheasm (joMEM thedivm tcomsgeng £0% EztdrBavine SBSm PRED,cel | bank
was steril JLy r.ol t , VeI N ] free. of copl asma

(Bi oni que Ela or g{hg%lipé’s%z mé’?ﬁ’? ag?éﬁéfa{l)'n ai n%lag Sfeﬁgﬁ 33”‘6ha§’sdo Edl]}/lf/oﬂg‘e unti |

f usi on. 15Thegeniamicé, Rd%heniken nulREEY supplemint Eisham).o50viM Bithdrdaytoetbanel; 10heM ( >95%)
via trypan L.usi qn. oL i of, j: | ine, a
human nel an@nﬁ?&%&ﬁ?ﬂsgﬁg%@wgﬂ}ﬁ 5@@”&2%@38?}% ?edvil\{/géﬂoc@%%‘élnﬁed and

cr yopr eser iiteendéevellglay botipm tissye enitts platds] Theapitesfeese thercmicodin & humidifizg| |

Bi ol ogy  Ses7v(t GRShafoRcbnBirp®9; B, ahd 659} £ BF 5.1P&GH. The cell bank was sterile
and free of nycopl asma (él oni que LaboratorieS). The MDAMB435L2 cell Iine,

a human breast carcinoma, was a qift 63 .
Detection of Human IgG Ant:—aVBg Antibodies in Mouse Serum

20 Solid phase EIAs were used to screen mouse sera for human IgG antibodies specific
for human a'VP3. Briefly, plates were coated with V3 at 1 pg/mL in PBS overnight. After
washing in 0.15M saline contaming 0.02% (v/v) Tween 20, the wells.were blocked with 1%
(w/¥) BSA in HBSS with Ca™ and Mg™, 200 uL/well for 1 hour at RT. Plates were used
immediately or frozen at -20 °C for future use. Mouse sera were incubated in doubling

25  dilutions on the aV[33 coated plates at 50 pL/well at RT for 1 hour. The plates were washed
and then probed with 50 pL/well HRP-labeled goat anti-human IgG, Fc specific (Accurate)
diluted 1:30,000 in 1% BSA-PBS for | hour at RT.. The plates were again washed and 100
pL/well of the citrate-phosphate substrate solution (0.1M citric acid end 0.2M sodium
phosphate, 0.01% H;0, and 1 mg/mL OPD) was added for 15 minutes at RT. Stop solution

30 (4N sulfuric acid) was then added at 25 pL/well and the OD's were read at 490 nm via an
automated plate spectrophotometer.

64



0 7 FEB 2005 WD 02/12501 PCTIUSO /24754 from Dr. Janet Price (MD Anderson,
Houston TX) expresses the integrin aVJ33. The cell line was cryopreserved
in Cell Biology Services. The cell bank was sterile and free of nygopt @%
(Bi oni que Laboratories). M1 and MDAMB435L2 cells were thawed, propagate

in appwpeyrse nedia and maintained in |og phase forpcyaisermbsidays prior to
use in bioassays or 5 allowed to reach confluency for use in the
purification of aV(33 protein (M1 cells) b(rgplglﬁFUSI on Fusion was carried

out at. a 1:Dptegtignof GﬂllhﬁPWﬂ’eIW%‘F"éWﬁ“l@éf”l Hy SPeerBAeNshl e spleen cel | s.
Briefly, spleen cells and nyeloma cells were pelleted together. The pell et
was sl owy respspneades Gertaim %&uﬁe@mﬁsw dfngehermﬁngO%t}BQ%s@%H)huﬁﬁﬁ' PBS

P opoee o\ oAb RN B BePes s Bty R TR BUR, "5 e o
An addi ti oRgle deBctod usthg RBsse{)ﬁﬂﬁc BAOS sknary ePlatbhwerd @xdiedy desshidnblave adde fused
cells were centrifuged for 5 mnutes‘sﬁ 750 rﬁ% he c%lsw&j hen
resusper?dedfn‘?‘wtwl??@@?liﬁ‘ﬁef"ﬁ'ﬁﬁﬁﬂwﬁ’édi‘cﬂ fed gttt BF RiPSY 15 995 vi-e Serum
(J_Rzi) a&@diebbmvﬁﬁ{dhhatpaobeé?m leitigh WRRIThbRRA gOat LamtidhiNaar mlme(rsbut&lm ahm n;) o
aci ds, en |s er

M 2- ner cap&ﬁ‘@?"lﬁh‘ﬁ’ﬁ 063’1@66‘1!\# {qﬂ?ﬁd}k]zjhﬁf& %@gs 8% gﬂ%ﬁﬁ’?@?ﬁ ; Cé “%6 M

t hym di ne) spdatfictit@adpdifuted ¢ 1830,0006h 1% BEA-HBSS fortohd lncmeﬁm% ﬁleblhtes‘\#fat bot t om
tissue culture pl ates he en placed in a humdified 37C

i ncubat or AR Wﬁqé”‘%@’wsa?ﬁ’#%\&%&ﬁca fOr©7-10 days. Detection of Human

| gG Anti-aVv133 Antibodies in Muse Serum 20 Solid phase EIAs were used to

screen Woudstgdwga for human | gG anti bodi es specific for human aV| 33.
Briefly, plates were coated with avl33 at 1 g/nL in PBS overnight. After

washing in 0.15 I Oh EfAh8 Weinlas . Wer e
bl ocked with 1%&40% h?&g@%@nﬁdfaﬂsse“%n%dgﬁﬂs(%é&}ph 1\{'\%%:1 = vvgl I faor 1 hour

at RT. Pl atsoslanertint usddo scicamhe imause liymune s¢rp §r spechic tilepp @Bﬁowasmwé% use.

Mouse sera QF\K%};IEH&"LP ﬁ’ésﬁ%&&r%foﬂ%’@&ﬁ? bnh'ﬂ'ﬁ?} gxélb%ly at'h L?ﬁi vl mEJB@teMLﬁ@plﬁp ated

pl ates at es were washed _and then
probed wi t Horsde hdupet RT. FTpplaigtyas wesheioad prabﬂdlwlﬁdﬂ?é’riah%soqt@hslweem T8Ge

(Accur aj) gﬁgﬁ{hg%% g,ir ﬁﬁpQQchea o;:‘Vsnﬁ%ﬁBﬁd Ofilutkd ha@umoai (Zhed) Hhes pl at es

wer e again of the mtrateposp ate substrate

sol ution (BSAHBSY qu@nhbquﬂa'a?ﬁﬁ Ghezmea'aﬁ HD BRI ARG dreubasd MGosHBsERte ang |
mg/ ML OPD) MRSorddedrideatnol® M nutes at RT. Stop solution 30 (4N sul furic
aci d) was then added at 25 L/well and the 0D s were read at 490 nmvia an

PCT] USOL/ 2 PHEE PRt PSR TSSO AP IR B F Bbul | ns i n- Hybr i doma

Super nat ant s
Binding characteristics for the antibodies were assessed using an aVP3 capture EIA.

20 Linbro plates were coated with oV[3 at 1 pg/mlL in TBS with 2mM calcium overnight at 4°C.
Plates were washed and blocked with TBS/1% BSA/calcium for at least ene hour at room
temperature.  Purified antibodies were incubated in doubling dillgtjons from -a starting
concentration of 2 pg/mL. Plates were washed and conjugated antibodies (HRP-labeled goat
anti-human IgG Fc at 1:30,000) were added and incubated on plates for one hour at room

25  temperature. Plates were washed OPD substrate was added to wells. Plates were read via an

autornated plate spectrophotometer.

Competition of Binding of Gen0O95 to M21 Cells by Various Commercial anti-Integrin
Mabs

M21 Cells were trypsinized from culture flasks, washed and resuspended m
30 HBSS/calcium to 2 x 10° celi/mL. Gen095 was prelabeled with FITC-goat anti-human Fe
{Jackson) for 30 minutes at RT. 10X concentrations of GenO95 of 200 pg/mL or 20 pg/ml
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Because the GenPharm nouse is capable of generating both nouse and human

i munogl obul in chains, growh positive hybridomas secreting fully human

i mmunogl obulins were detected using two separate ElI A sysetns. Pl %?EEWU?

coated as descri bed above and 5 undil uted hybri donma supernatants wer

i ncubat egb @m2tdie pl ates for one hour at 37C. The pl atcgriseetsessawashed and

probed with either HRP | abel ed goat anti-hunman kappa (Sout hern. Bi otech)

anti body diluted 1:10,000 in 1% BSA-HBSS or HRP | abel ed qg@t aﬁg -human 1gG
HL ghid?

Fc speci f inereaieubresiyitei FI TG goat ang-hemagnieG @b 230 efok- BARaYEBLE hour at

37C. The plcaiqs xWe"Rils) WaRchbieddathad u i 0 GEid9S be IAIE(26 ab/wiLi fival) asd Iekescr i bed
above. 10 Isotyping |sotype determ nation of the anti t%ogi es
Mﬂéﬂng 0

acconpl i shdd nedncompentitiony = figritat! the fAPYEE TuEmE Bl ?ed"&%féggr een the
mouse | ti-g:grgil (diGe Jﬁmﬁj Ehemidoh, %ﬁtg%\él?\/@@né’\ﬁﬁ?@@%@g 23 A%emit,! pl ates

as descri be ve and purified antibody at 2 g/nL was incubated on the
plate fSor AMACHouanti-atv (Flone IHR13P] Gibes) yutibodica <+idB raimd-) fr dbminuigs et 719RP | abel ed
goat anti-human | 15 (B ndi ' ) J6hk 2RahdARLd shyman 1 gG3
di luted at %ﬁﬂ%%%réb%d%(}% éf&? mﬁé&&%&é@l&f@% 1)tiqnie)ﬂLour at RT. The plate was
agai n washewithaltél peraforpédebytievand natyzbds o aiflew cxtomneler oFpr dwo-grlercanplyss 2above.

Bi ndi ng Char.ac I St LS - - el Qr 5l 006k B5ulY aERAPlabdi ng
characteri sa;ilﬁ%otéaolol?[‘)t ag %&?ﬁ%&eﬁﬁ%{?e gﬁdgsé?sged usi ng uanaa;V( 33 acapture

El A 20 Limirine api-a¥RSs antex e3¢ ot dorwiti-tV ansiRgdiestfortwgcolpr dnplyste ke 2l
calciu ver ni ght 4C. Rl re washed and bl ocked with TBS/ 1%

BSA/ caInL um ¥o egﬁﬁf‘ég’sqm%?\%gﬁ%ﬁ@at room tenperature. Purified antibodies
were incubated in doubling dilutions from a starting concentration of 2

g/ nL. Pl at dabibitive ofw¥fient oG Depenidens 32 el ox MPIH RO SLHRAL AdsEibRE goat
anti - human I.grgg‘!;mggate ﬁgésng%i@g@é@sg Qﬁféwﬁ'ﬂﬁ i ncubated on plates for one

hour at roo enperature. re washed OPD substrate was added to
wells. Plates were read via an —automated pl ate spectrophotoneter.
Conpetition of Biinbe plgteierSepptadider 1 bouk/ptro@e emperpiyre\ it #evid] elovimedinal

ant i - I nt egr idy.,Mabs  SolVSt Eudrhl) ROVERI ARG 4RI Hddsveld vasies, washed
and resuspe léac? in ’%%goﬁgg&s c%'}ﬁlgi ulﬁ%(to 2 x 106 ceII/lrrL. G§n595

WwWas
prel abel®d with HBSY/gaiciuge and blprked withdBS centinagck 8BhFaleism 208 s A &8 3%t RT. 1 OX

concent rat i Qng,.0ft KENROYP cBlfs WO trisBikzBd, Wakhed Bndd/With R&iBooftaidy A5 VWO
02/ 12501 PCT/ US01/ 24784 were incubated wth FI TC;ac%gat ﬁél -human 1gG at 250

g/ L. Al i quistspeaded fipd mL BRSpithoutsafcium. (Al yashey wepssfops Vitipdt BTN SBBYt ed wi t h
12 L 10X Cefyo® tinth@ BofvdlD tpldidp Edntiidlg. ard filhi@vscently gHetrithef tellg) Jalcein
ant | -cevoa GlaHE 0SS metrine ooy S R B 1 LR RS EBED Cae - po
(Chem col, pg/mL ina 50 mL conical tube (wrapped in foil). Cells were incubated 10 to 15 minutes at

37°C. Calcein labeled cells were washed once with HBSS and resuspended in HBSS

supplemented with 0.1% BSA and 1 mM MgCl,. Antibodies were titrated (14-fold dilution

series) in HBSS/0.1% BSA/2 mM calcium at 10X final concentration. Cells (300 pL at 7.5 x

10%mL) were preincubated with antibody titrations (37 pL of 10X/ solution) * anti-wVP5

25  (P1F6) ascites (Chemicon) {37 pL of 1:600 (10X)) for 15 min at 37°C. The cell-antibody

mixture was added to the vitronectin-coated plates at 100 pL/well in triplicate (approximately

6 x 10° cells/weil). Plates were incubated for 45 minutes at 37°C. Unbound cells were

removed by two washes with HBSS/calcium (150 pLiwell). 100 ul HBSS/calcium was added

to each well and the plate read on the Fluoroskan at 485-538 nm.

30 In a separate assay, MDAMB435L2 human breast carcinoma cells were harvested with

versene and suspended in serum free media at 500,000 cells/mL and incubated with various
concentrations of Gen095. After 10 minutes of incubation tumor cell suspension (100 pL)
was added to vitronectin (10 jug/mL) coated Linbro plates and incubated at 37°C. After lhour,
wells were washed three times with serum free media (200pL/wash) and the MTT based Cell
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5 AMAC), or anti-aV (clone VNR139, G bco) antibodies (at 20 g/nL) for 45

m nutes at 37C. An aliquot was renoved fromeach tube (for two-color

anal ysis) and the remai nder was fixed with 1% paraformal dehyde and 07 FER 2005
anal yzed on a flow cytoneter. For two-color analysis, an aliquot (50 L)

was i ncobatzdsom t h PE-goat anti-nouse 1gG for 30 m niRGIESaV24RE t o | abel
murine anti-ctVP3, anti-aVl33, anti-03, or anti-aV antibodies for two-col or

analysis. Al tubes 10 were fi mal deh | nhi bition of
AV 35 or ” avBis B der EAEERE S Gt pEBSES LS O PR R G e

Vi tronecti nEQgALRE réhli&tvm&t DD 4904in3 3/dadi13 Brofpeial tb cellMABsiohi Gl mhgioat es wer e
coated for 1 _hour roomé SH_Eerature 50 L/well of vitronectin

(Col | abora.t‘i°@§:’s‘° Hs 567 R A TSBAYE 82 g/l in TBS with 2nM cal cium Pl ates
were washed 15 with HBSS/ cal ci um and bl ocked with TBS containing 2 mM

cal ci um andpéi$nittioh of C30Depdhderitetsr Bindikd of aWBIHuneinl \EVIFETEI5tMatsge ni zed,
washed once Wi th nedia containing FCS and resuspended in 3.nL HBSS w t hout
cal ci um? Al Thejpldgads were done with 10 minute spins at 1000 rpmin the
Sorvall tabletop centrifuge. To fluorescently |l abel, the cells, calcein
(Mol ecul ar  Pr obegy) defebmifi@ étibn aepemﬁfa)m msmmgem CNBOt $5eand €137 tt WV 6ri nal

concentration of 100 20 /L in iC t ube foil).
Cells were F’N@%B&ﬂé‘é PM?"'J Niox I'WlﬁEﬂ eEIAaE ate"’S(% '&Wﬁr&cﬁ“ a‘ﬁ@?gﬁg%egs’l S vvea e

washed Once GATAS RENAGANL A HbSate BhtRR LaTRYverligd 4t BEO. 1% BSA
and 1 nM My Ant| odles weretltrated 14-fol d |Iut|on series) in
HBSS/ 0. 1% Bﬁpteszwmiedqeéml%@sfodd#qdwa?mé RCBHPESRGESH absegse of 2 pL at 7.5

x 106/ r e t ik r 0 0549y Qfr
10X-° so?ﬁi.%ﬁ)ﬂ“&%n‘%‘%@?‘%@‘?%@% (@1F6§lk§@g‘?{(’t“§és°?(%?gm@?ogn ( 9 L of 1: 600

(10X)) for (Chemicon)atartBiEQt lllfhe/rréemrcamrwb@éﬁgi with 5@ mM B4 o 3% he
vitronectin at fi i ely 6 x
105 cell s/@?@@%gﬂ‘g‘%’% r° | ncu F%b i Séam ﬁt?gﬁgé%ggf%n%nd cells
Ver e 1 enpvagkniys wenthohasdedso the plaie inBSicatated fun 30 (nirb@s ki I7EGe Ty platdsOBrep|

HBSS/ cal ci um was to eac lgdor oskan
at 485-538 %aqd"ﬁsa"%?é’ﬂ?i’tﬁjﬁgd%leg’ﬁv ad%bk?\ﬁﬁg@l_ h%ﬁ%%% g‘?e%gﬁr ?aglrém nona
celI's wep eI FQ’;Z{GEBQghtw}ﬂdﬁes tmﬁEﬁ@imﬁnWMthMéw was agénduh?G wad Mol a at

500, 000 cel |l s/ nL _and inpcu th.v € ratl 9en095

After 10 mi REAESS§Y ‘F‘hcﬂi‘b £ O%M |‘?H‘§Ef§§’&ﬁ§ {5‘h éiliiwag added to
Vi tronecti nadil@ade/ Pl is PABRA/MBIHOV T2 @l BSCEDO 95 rmmaﬂemcmed:pms toAf t er

| hour, wells were washed three tinmes with serumfree /wash) and
the MIT basdetcctEVES Gadine, MakFHRIBG bvp) wp@z@@ﬂomé#us%”%g@?%@%%r AQ dye

(Pronega) lﬂ&nﬂ& dl‘oPSﬁﬁM'BbEC Ei‘ﬁe%es@fereca%!idl wadhe Sidqobsa stk ey M ned i n

an ELISAp e rea ere nmis directly proportional to cell
adhesi 00 CHIRP latdleé géad prti-mensBif FeouttBRY lohelep goxs entiympmagdeth &g &t 30p0PHant r of .

buffer and incubated for 30 minutes at 37EC. The plates were washed, OPD substrate was
added and the OD 490 measured as previously described.

Results and Discussion
Generation of Totally Buman Anti-Auman V3 Integrin Monoclonal Antibedies

25 One fusion, ﬂamed GenO, was performed from a GenPharm mouse immunized with
V3 protein. From this fusion, 129 growth positive hybrids were screened. Two hybridoma
cell lines were identified that secreted totally human IgG antibodies reactive with human
aVp3. These two cell lines, Gen0.95.9.12 and Gen0.101.17.22, each secrete
immunoglobulins of the human IgGlx isotype and both were subcloned twice by limiting

30  dilution to obtain stable cell lines (>90% homogeneous). Gen0.95.9.12 was assigned C-code
#CNTO 95 and Gen0.101.17.22 was assigned C-code #C372A. Each of the cell lines was
frozen in 12-vial research cell banks stored in LN2.
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Det erm nati on of Cam Dependence for Binding of anti-Human VW33l W35 Mabs
to 5 Their Ligands To determ ne cation dependence in the binding of CNTO
95 and C372 to W33 or W35, a liquid phase ETA was utilized. EIA {pTaER3005
(Com ng) were coated with CNTO 95, C372, c7E3 or LMs09 1gG Mabs at 10

:gi nL | weanbsmat e coating buffer overnight at 4EC. Hetases2sn@mr e bl ocked
with 1% BSA diluted in HBSS in the presence or absence of 2mM Cam 10 for at
I-east one hour at 37EC.. Doybling,dilutions aof VW33 (log JG2599) or W35

( Chemi con)® ding %M’f@“&"t‘“'fb‘“: N?E%@éﬂ"'&!%“:' 8@@35&%@% th 50 mM EDTA (Si gn)
in 1% BSA/HBSS wi thout Ca*} or with 1% BSA/HBSS with Cam for 30 m nutes at
37EC. The m Xx{BLIS¥sanabsie configmedabbt guified artihedytoat e tvartgblidocay £0E@ $or 30

m nutes at 37EC.. Th tes were .then shed a non-.conpeti n bs were
added to tal‘iécg?%ﬁg’ﬁ&& ﬁs&?&%‘?m‘ftﬁ’n{aﬁ@“%@ﬁ‘ﬁ T ‘?hé’,"’g@‘ﬂé’?“g’ogfed pl at es
to detect HVRril vactinpiniddaby MRS ibUARS. SEIEE perddht BMNingd# #8hieldd a1 0107 BRA/ HBSS V

Ca; to the LM609 coated plate to detect VV33 bindin Nagg CNTO 95 was

added a 27 ugimhkifor; (37344 TERgespetiyply- I“ttbe“iaﬁ’éawgy@é, égnenstrlefic ¢4t ed
pl ates to gAelech MMYan hhdgl #6.07 MRLVYNRI 39 (G bco) was added at 10 :g/nL in
| ¥BSA/ HBSS V 'Ca" and 1 ncubated for 30 mnutes at 37EC. The plates were
agai n washed and probed with either 20 HRP | abel ed goat anti-nmuse |gG Fc
or HRP | afesmenstijernef Binding of Mak 5anQ85 oMY, Cells by Spmmsxcally dypifable a8ty | ncubat ed
for 30 m nyislndMabs /EC. The plates were washed, OPD substrate was added
and the OD 490 neasured as previously described. Results and Di scussion
Generation of Totally Human Anti-Human aV03 | nt egri_nHi;/DnQ | onal | Anti bodi es
25 One fusi on, BYayelf-colsepalvgisnge of dieading cghtd» GBHS) 'r“Fi‘P'ﬁiel?Eémi'?ﬂmni zed
With g | 38bdiedtahpted RAMNIDI S ritsidai o 129 Ok onble 1ROTH dxperinibiliocds wer e
screened. Two hybri doma tcgel_l | i nes V\ﬁ%e i(g%?é;g];i ed thatV@jecret qd totally
human | gG menshaies Bt ¢NIR P bdsdoi2 It 2 endg qRAnG B O hes,
GenO. 95. 9. iy @l der(eR el Alat $é rhdine RACH,S BRLAPL anti-BIB BAGLPDIbIAS wefe t he human
| gGlx isotype and both were subtloned twice by limting 30 dilution to

obt ai n st addiedo biag to M2 gells ([atopsidmbgeneous) . GenO 95. 9. 12 was assi gned
C-code #CNTO 95 and GenO 101. 17. 22 was assi gned C-code 4C372A. Each of the
cell lines was frozen in 12-vial research cell banks stored in LN2. 67 0 7
E E B 2005 WD 02112501 PCTIUSQO /24784 Bi ndi ng Characteristics of Human

ant 1 boly 1 7 I G s RE IR B ARE PRl -BY LT

concentr at i gn=—dependent—manmer- —/{rgure I shows—theTesutts of he rel ative
bi ndi ng effifci ency of the anti boai estTTCighat gnthumea fie-lbtlpdiGan@% s achi eved at
0.07 and 5 Q.7 ug/nL for C372A and CNTO 95 respectively. In the|sane assay,
c7E3 1gG denonstrat ed 2 pg/mlL 20 pg/mL
Competing Antibody MCF | % Positive MCF % Positive

negative (no Gen095) 2.69 2.69

Positive (saline) 433 100% | 1433 100%

m7E} IgG 5.73 132% 14,72 103%

LM609 (anti-o.,B;) 4.78 110% 13.34 93%

anti-B, (Chemicon) 542 125% 13.10 9i%

anti-B, (AMAC) Y 106% 13.10 . 91%

P1F6 (anti-o.,B5) 4.87 112% 14.46 101%

VNR139 (anti~a,) 4.61 106% 14.86 104%

MCF = Median Channel Fluorescence
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fifty-percent maxi mal binding at 0.07 liglnL. Conpetition of Binding of Mab
Gen095 to M21 Cells by Conmmercially Avail able anti- Integrin Mabs By

si ngl e-col or analysis, none of the nurine anti-cJ , anti-aYl35, aptj-f) or
anti-oc" 10 anti bodi es conpeted with CNTO 95 for binding to M1 @glﬁfﬁ)m%
(Tabl e Wooifhs| experiment al so denonstrates that CNIQTABGngEs to M21
cells in a dose dependent manner. The two-color analysis denonstrated that

the nurine_anti-a"R_, anti-cx 3 anti - P3, L-a" tibodies were able
to bind tolnphitientfoyAdexs pYBRBepeadsni izt C%%ffﬁ'éﬁ@mf.ﬁ@?ﬁz‘g’t“?lw&ﬁ“ of Binding
of Gen095 44 d\VRin(Rhied pﬂ_}'esw&{’ﬂl’g?a%sts.fédiﬁ@lﬁ%si n Mabs FI TG goat anti-hunan
Posi t1ve negative (no. Gen0SS) 2. 692. 89 Posi (i ve (sallfe) 4. 33100544, 83100%
ve negative (no n095) 2. 692. ositive (saline)4. . 83100%
ErVEB .1 gGb. 73132M2} cefly 1¢imo%te KiBENSCty4patgd.] é?}%sgaw.af@%fe‘i/&%@%d&%%“ént i-f)3 ’
Chemi con) 5. 4 0 o ' MQ@; Bk OB 9% 13
(anti-a, N %ﬂ%%@%ﬁo%gﬁ%%/f@tﬁ%%g&(érﬁt | - afg)r4. 611((){%%%&% %{E&% = Medi an
Channel 5F| wdtadbasiontevisseOinRERA0Es 3 702/dihpomhibtF2Usd) 3dbapain thhhi bi ti on of

aVl 33 or aV35 De nt ] : |

Vi tronecti B coa éggs%’l%aetogg%%yagg\(}ggg%@%g@ gp%é?%?nc %%@N%ih%lﬁy adhere to

¥ |h t roPect | ritgllctﬂadk Ie{gl cHII?HBtsitoir;] 1 v?ggﬁ%aﬁ%dﬁm%ﬁﬂswm!mdhﬂn antingfAner . I
erefore, ockade .of ho .a t t

bt bi ¢ W PSRBT 06 S P JrRE o SR eRE b s s PBRO G 1ot

i nhi bit M1 epllaadhe sk dcfE3tF|a%whl%hBﬁﬁ&%@/ﬁ@(ﬁnaﬂtﬁmﬁ@GMEMant i - aVP5
ascites (Figur (CNTO 95) conpletely. inhibited M1 c?l I

e 2). Gen095

adhesi df t anciled é%?effpiah%%xr@ﬂiaw igikited B Reltcber P OO BT PRt a” i 35
(P1F6) asCigfys s, ipifh)satitd Guplely ilHifeAhisRadyhitd @ekssuhes het 3iP3Rnd aV(35. As
a control for tf’)e assay paranmeters, ReoPro (c7E3 Fab) which bl ocks aV (33
(i R gddi Ej i Omd toovi@miesthy thrayehigth oy o1 | nfeRsis- Driagmrcpogmadized BPrsFdr t i al | y-
i nhibite P 1. ' £ DT SELVES i -1d33 (P 1F6
ascites co%@%’&gml %ﬁ%ﬁ@?@@&h&%ﬁ%ﬁeﬁ%h@a [ cﬁ grronst(lirlfg?)gg&ﬁiap?él\/lﬂ( cel | s)
bi nd to vi tantageeist fitretivthwithegtP 166 iita werd Bormalized to rhaxgnal N2 geli bingding ey wer e
nor mal ized .af X4 . A Dhad | ce of
ant agorl oot “ifrcRSE Eflkon o O FAFR MRS (5Rlon i hedilcd T PR ANED

normalized to maximal binding in the absence of antagonist but in the presence of P1F6. Data

were graphed as percent of maximal binding (no antibody) and non-linear regression
performed using GraphPad Prism.

Gen095 Mab also demonstrated the ability to completely inhibit mm435m cell
20 adhesion to vitronectin at a minimal concentration of 1.5 pg/mlL (Figure 3). These data, in
combination with the data indicating inhibition of M21 cell adhesion, confirm the ability of

Gen095 to functionally inhibit the o’VB3 and/or V5 receptor interaction with vitronectin.

=

F]
Determination of Ca™ Dependence for Binding of anti-Human VVI3/VV35 Mabs te
Their Ligands

25 It is known that the presence of the cation calcium is necessary for the Mab ¢7E3 to
bind YV33 and is not a requirement for binding of Mab LM609 to aV{3 as demonstrated in
Figures 4¢ and 4d respectively. This experiment was conducted to asse;ss whether calcium
dependence also applies to the binding characteristics of CNTO 95 or C372 for VVI3 er
VV35 integrins. An excess concentration of EDTA was introduced into the assay format to

30 chelate the Ca present within the binding pocket of the integrin heterodimers and therefore,
binding was assessed in the absence of the cation. It was found that CNTO 95 and C372
binding to ¥V33 is not dependent upon the presence of Ca (Figure 4a, 4b). The same is true
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antagoni st titration w thout P1F6, data were normnalized to maxi mal M1 cell
bi nding in the 15 absence of antagonist or P1F6. For antagonist titration
in the presence of PIF6, data were nornalized to maxi mal bindi ng 7 el g
absence of antagonist but in the presence of P1 F6. Data were graphed as
per cent wobozmyiimal bi nding (no anti body) and non-| i ngaTusegisessi on
performed using G aphPad Prism Gen095 Mab al so denpbnstrated the ability to
conpl etely inhibit NMDAMB435L2 cel 20 adhesion to vitronectin at._a m ni nal
concent r at i O %, tindinggp HvV3g W@i’}rs% hS‘Ye"erTf?égénobé‘[‘dé“g PV VERAEERES Hh with the
dat a i ndi cat hiflting piabl th bORcrSlsedVR he pbchceadibgsi on, confirm the ability of
Gen095 to functionally inhibit the aV0O3 and/ or aVp5 receptor interaction
with vitronectin. Deternination of Cam Dependence for Binding of anti-Human
VW~3NV35 MESECigion Thejr | gands 25 It is known that the presence of the
cation calciumis necessary for the Mab ¢c7E3 to bind W3 and is not a
requi renment for bmdcag:: @fis:dva\basLﬁﬁa&enmnaz{ag% splenochaesD e A hggidi MousEi gur es 4c
and 4d respect.ive eri nt was Cﬁ’ﬂ}qum eFF‘}‘O assess.

a

s g bl e

cal ci um® d&PuHEEH aawg’aaéf&a S e an oAy GEE R SRR PR oo o5
or C372 fomuMMBEves. TWY/ Weally m;t;ﬂgf msa refveElgGEicnocIon iibbdits SMhelgGRDTA was

i ntroduced into the assay_for ﬁ:ggm&rlate th resganﬁ3 thin the
bi ndi ng pod?&’@ﬁ’eb’ﬁeﬁﬂ’ér#ﬂﬁt@ﬁelw Fﬁ’fr& ?teaﬁ?ﬂiaflﬁgl’”é’fg L ?tmi'f’ﬁg was
assessed i V@ RYEN GRepBhs. TR Wrlink QN the tho WhSs Mﬂﬂ@n&hﬁtad%&%ﬁnd C372
bi nding to VW33 is not dependent upon the presence of Ca (Figure 4a, 4b).

The sane i $ndepaagensly O7A3ERY cripsunygspeysient SooW35piy fosehZmdmg. MoFeorskos 95
bi ndi ng;¢ 0 r{%\é Gerldld5 é}@fo§ ’IBE'(S?&/\B\E&Eplet&?fnm@%ﬁc b%idﬁ}g'o@avbﬁ)an\{\éa% i fk gure 4de,

4f) as bi hg app ars t e I ncreased présence of . Concl usi on
The GenO f Uigknsnvitwasctipan foefl basedl asead. i Fiinfals prie oy vl fin éﬂﬂr@gihmtcwdd nmouse 5

cont ai ni ng olﬂléﬂ&%cc}’é[a'teﬁl% o@3fs. const ant regi on anti body transgenes that was
i mmuni zed with human aVP3. Two totally human aVP3 reactive |1gG nonocl onal

anti bodies of the Ig@ic isotype were generated. These Mabs were further
charact eri Z&&reHes:i t was found that both bind aVf33 and aVp5 integrins.

The bi nding of the two m)nst ted to cal cj i ndependent to
W 3 and cgll ci um dependglaﬁy]tobm\"/\/g@ewv gﬁ?““@%’%gg?gﬁﬁﬁlzggg?wbreover, one 10
Mab, Gers®%. ( CNTO 95), |smbérgctranmwsesm-aagi(mnbit t he binding of aV(33
and aVl 35 to the Iigand]g éﬁonq&# nBl n c&o asggﬂ says. This Mab may
prove usef tf in anti - angi él FE SR ’?)tf“ﬁ’ﬁ %’anc ? ated applications.
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Example 3: Binding Affinities for Dual Integrin Antibody /
INTRODUCTION
25 Gen0.95, also known as CNTO 95, is a human monoclonal antibody generated by

immunizing (CBA/J x C57/BL6/], GenPharm International) 2 hybrid mice with «,[3; integrin
purified from human placenta. The antibody is composed of humnan variable and IgG1 kappa
constant regions and found to be reactive to both a3, and o, 3, suggcsting-a specificity for the .
alpha chain shared by both integrin molecules.
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3. Neuberger, Nature Biotechnol ogy 14:826 (1996). 4.Fishwild et al., Nature
Bi ot echnol ogy 14:845-851(1 996). 5. CGastl et al., Oncology 54: 177- WFEB 2005
(1997). 6.Eliceiri, et al., J. din. Invest. 103: 1227-1230 (1999).

207. Fri edl ander et al., Science 270: 1500-1502 (1995). 8.Wayner, et al., J.
Cel | Bi ov0 0212811 919-929 (1991). Exanple 3: Bindi ng AfHOTISBi/mgssf or Dual
Integrin Antibody | NTRODUCTI ON 25GenQ. 95, al so known as CNTO 95, is a human
nonocl onal Clzg% generated by inmunizing (CBA/J x C571BL6/J, GenPharm

I nternati or?'z{{}ﬁ‘EI ybrid mce wth a, 33 integrin purified from human

pl acenta. The anhi hesh¥e bShis HIBOS e8lcifaclivRR: BiaiidgadtiBtyh Geh@ G} fofaffya
constant regions and found to be reactive to both a" 03 and_ a" (35,

suggest i ng apd spBcipifisdt iptefrins aride for abgth antesvai srPERIze delbyintfot ot i fetegr i n

nol ecul es. . 4 The purpose
of thi's st G s S S A R0 MR 05 ror oo
and a,05 purified integrins and for beta integrin expressing cell lines.

For fur ®herdBBIUHATIOMS| zat i on, the binding values will be conpared between
GenO 95 and Reolirgo. lf'beBB.EVI.@TI Oo\lgaigd, e yj ] @Npri um di ssoci ati on constant,
expressed in M “BnE LR R EHOET: DPBIHAi g sites MATER ALS AND
METHODS Cel | | iBias=@xiA3lAofsBero€bihding stehuman nel anonma cel |l |ine expressing
a,,%and ccl35 integrins, were cultured in Dulbelcco's mninmal nedia

( DVEM Contﬁﬁfkﬂﬂé.}%%%:%ﬁlmﬂfw ne serum (FBS, Cell Culture Labs), 1 nM

sodi um pyr uvate, nonessential am no acids, and 2 mM L- gl utam ne
(all from HdhhBésosci ences). HT29 cells, a human col on carcinona cell |ine
expressing a"(35.and minipal a,, N (NB. 15 4546, 07 re .cultured in DVEM
cont ai ni®ng 100/ @33 oels, ﬁgﬁ?‘%aﬁd?ﬂ"rﬁ" F‘E]\/é't‘é?‘prﬁﬁs’fgﬁﬁ?’ aﬁ%ﬁ@s?&ﬁf‘?sar”‘am no
aczjds, and cdingdd - 1odétcadnt ﬁlexémdvl&ﬂef dﬁqumomng IO‘ELfatﬂlO‘tm'ne)saﬁlﬁE(BlBS]g aj3
and c* 3 integrins, obtained fromDr. |.. Jaku i. (Eli Lill Inc.),
were cul turcégq?‘ﬁmﬁﬁﬁﬁ’sﬁéd?hgSWJW%\WS'EC?'LH%QC)M%W%YSMOna 1d5,087d Zﬁég,bl m
sodi um pyr Yhairine @Il FoiVkMBRE&sSsea).i al am no acids, and 2 nM L-gl utami ne. 20
o A

/IA\EE)'? ﬁ;?sa?é) | ot I-Fl%g ge lg,ga h‘\’lﬁgn c}?)yornlcl;rlciggma? éek] menéxgxgegsgngfa%:ryn rlrjnrrrl?rxqal B‘l,lf%ﬁﬂt a.

15 4546, p207) were cultured in DMEM containing 10% FBS, 1 mM sodium pyruvate, 0.1 mM

nonessential amino acids, and 2 mM L-glutamine,

M21 cells, a human melanoma expressing a3, and o, B; integrins, obtained from Dr. J.
Jakubowski (Eli Lilly, Inc.), were cultured in RPMI media (JRH Bioscienb'cs) containing 10%
FBS, 1 mM sodium puruvate, 0.1 mM nonessential amino acids, and 2 mM L-glutamine.
20  Integrins
oB, lot JG22499 was purified at Centocor from human placenta. Another o.f;
integrin lot {octyl formulation, lot 19100991) was purchased from Chemicon. «,B; (Triten
formulation, lot 20030055, lot 1910990 and octy] formulation, lot 19p60747) was purchased
from Chemicon. |
25  Antibodies
GenQ.95 was purified from cell culture supernatant by Protein A chromatography.
ReoPro was manufactured ét Centocor, Ine. LM609, a murine anti-human ¢, antibody,
(1976ZK, lot 20020559 and lot 1910329) and P1F6, a murine anti-human o, B antibody (1961
P-K, lot 17110560) were purchased from Chemicon.

30  Radiolabelin _
Antibodies were radiolabeled with 125-1 Na (Amersham, [L) using Iodobeads (Pierce

Chemicals, IL) to a specific activity of 1-2 pCi/ug. Antibody concentration (mg/ml) was
determined by dividing the adsorption (OD/ml) at 280 nm by 1.4. Specific activity of the
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integrin lot (octyl fornulation, |ot 19100991) was purchased from Chem con.
a,s (Triton formulation, |ot 20030055, ot 1910990 and octyl fornulation,

| ot 19060747) was purchased from Chemi con. 25 Anti bodies GenQO 95 vp VRS 0
purified fromcell culture supernatant by Protein A chromatography. E’é@)@g
was nmanof@aeyus@ad at Centocor, Inc. LMB09, a nurine arRdI/Usonmnsda” $3

anti body, (1976ZK, | ot 200205-59 and [ ot 1910329) and P1F6, a nurine

anti - human - thk Qhitith Munkeh SR ghased from
Chem con. éogﬂrﬁg Eelpllgﬂétckgn??%?dgg&%ere t# ad‘l%ﬁs‘%elne ]M125 1 Na

( Amer sham ghripa emmh@rlTonmmﬂéwl(ﬂFﬂ)er ce Chenmicals, IL) to a specific
activity of 1-2¢ £nG et L3t Qd(]m%qg)o was determ ned by

di vidi ng the adséar ﬁ?gﬁ%@%ﬁﬂ?} %4861 ntr(n gy T. 4. %prem fic activity of the
71 -07FEB 2005 WD 02/ 12501 PCTI USOldoMﬁMonﬁa(rnlait:femradtbvfaadyewm)det er m ned

_ll)_y di | u§| ng th{%-coﬂé l?é't) L AN nd g,g)untl ng an aliquot in the gamm counter or
opcoun

er gf‘r‘cr‘actlwty(cpniug) =c¢c pm/volume (M) x
dilution factor aqprmemsr aitegnin watldilutdd tol é tugeimtiin &ds-uffe®Ds81e (ER&iI1OGM 5

i i e il e A A

Contal 1 ng pEpehciakioe N phcde LOBASIGS (oI alcoipt ed GLIISE ver | per

gleat es wer é’”ﬂﬁéﬂhﬁ% hgn%%f@wg l%v%??f 3ouge #%/&“S%?Qae*g@%} m al bumi n

g IB|Sﬁ% egoaltalsma' teﬁﬁﬁ’ranlrc.(ijiﬁ)Orin&foli:e?Odf:&Igtfqé)a[t?bw ®as addddtiy nﬁrihcarto ka mmng A for

2 h at 37CYe Wér“\‘l\“?‘ﬁﬁl%g a%ﬁs%@?ﬁmﬁﬁ ”Fxs)\?é %S “'\é\’?"l”&% @%g 5% Toeon

igé@gper oxnei&&ezu)mt{)dxgllaslteefhj@md gagg/nn-}hmmﬁBgG &' E((Hbl. gackédﬂ-llm 16866, I@;gnf lo?t .
), at Hiabiod0 aion S BQLTAS wid AR om0 AP A9 i ahaal

roomte ates viere was oped wth
o phenyl endtitanvae udshlatj' threectirhoy ardfedetSorsd ety faplEﬂﬂcheémmmn d{h@ipshl@ideg nma)

consi s tléDD Otéotr?m sol 0%' ﬁb@bcs%gk)dcongﬂlggﬂc:? a i M rE‘nHP ‘8:?1 *1?%1\5? ’SOdJlQ'n %ﬂ(@bﬁ?eoz and 1

ng/ ni | deve was stopped after m n at t énper at ure
with 0.3 NOHRBOEQrabd pl axg@ré QRE}: Cotas AigvelpmemI e W#%aﬁm&wﬁme@m Dynani cs

plate read%mpégfu@@mﬂosw% YRS fabensd ALEH 0B L hm@ R MRAGwRRbyiMnfover si on 3,

G aphPad 20 twar e Resul'ts were expressed”as % maxi mal bi ndi ng of the
sat ur at i on Pl gRder- Kd, t he equi | i bri um di ssoci ation binding constant

(expressed as Msmmsc@&ts edd NefbrdddOMiiR Giaphrhd NEASM {v@@fﬁ@ssgl GRpkrai of the
data using PRI S
20 Soﬁwarc) Results were expressed as % maximal binding of the saturation value. Kd, the
equilibrium dissociation binding constant (expressed as M), was determined from a non-linear
regression fit of the data using PRISM.
Cell binding assay
Fifty microliters of diluted radiolabeled antibody in 2% RPMI media containing 2%
25  bovine serum albumin (JRH Biosciences) were added in triplicate to co;jiﬂuent cells cultured in
96 well tissue cultuye plates (Packard). Cells were incubated for 1.5 h at 37°C; genily washed
three times with Hanks buffered saline containing calcium and magnesium (HBSS++, JRH
Biosciences) and then aspirated. One hundred microliters of Mycosinct 20 (Packard) was
added per well, and cell-bound radioactivity was quantified in the TopCounter (Packard).
30 _
To determine nonspecific binding, experiments were performed with a similar set of
dilutions in the presence of 100-fold excess of unlabeled antibody.
To determine the number of cells plated in each well, cells from several wells were
removed with trypsin, pooled and counted under the microscope. The receptor number per cell
35  was calculated as follows:
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Cell binding assay Fifty mcroliters of diluted radiol abel ed anti body in 2%
RPM nedia containing 2% 25 bovine serum al bum n (JRH Bi osci ences) were
added in triplicate to confluent cells cultured in 96 well tissueLLFERIIGES
pl ates (Packard). Cells were incubated for 1.5 h at 37C, gently washed

t hree tiWw@82/185¢1h Hanks buffered saline containing calBiIwRoaEMIS4TEgNEST UM
(HBSS++, JRH Biosciences) and then aspirated. One hundred mcroliters of
Mycosi nct 20 ( ﬁ&%@ﬁﬂmm\r@rsceua@% i x,smﬁelnroréeamgowadl oactivity
was quantified in e TopCo eterm ne nonspecific

bi ndi ng, experinments were perfsmcrfedctwu @TPIB’EN rﬁqiéﬁ (gweleloreell gyphgt | ons in the
presence of 100-fold excess of unlabel ed anti body. To determ ne the nunber
of cells plated in each well, cells fromseveral wells were renoved with
trypsi n pool edBae tho maximel bindleg siteh@emiedly ant dsekd e desseipedfomaber per
cel | | 0 7 FEB 2005 WO 02/ 12501

PCTI USO 12@%&%&?&%@%%‘%&@%?ng specific bound cpns x6.023 x 1023
nol ecul es/ nole specific activity (cpnmfg) x nol..w. (g/nole) x cell nunber
Brax, the HResufthen IP}F%&?%g Si tes per cel |, and the Kd were determined froma
5 nonl i near r egLessi: [ PR oM scussi on
Determ nation o tf’ﬁ““ °n° t}rlrc} a | n| %%I&Eﬁgp{\as byﬁ?e%éﬁh%f%;@ I‘%urr ng the
bi ndi ng obf mabmscmmcemmncxemf Ged(. Qﬁ"(snd(ﬁeoﬁeh@pgﬁﬁe(danm aRb o3 (n)tegrlos pdne f i ed

a,j 33 and avj 35.inte ns .and. c r ac ecept or brium
Thje sat ur af%ﬂcrﬁmﬁc?rdf‘%&tlc’%ﬁrtv?é“!&ﬂ‘rne ﬁbcf u%“l?f'arm% 5’5%% %5 asy ﬁlglgesltrung a
si ngl e l0ec éptettolaki sughesting i tingld arepGe bDdip s tr Riro@196 afd-Reefro {F@, 5-6\bt ul sky
o L909) - AR 188 gt DGaGsie wﬁs@um 0B ol Gl AthelihQ wdﬂﬁmﬁa@& | ed

Scat chard “exp ornmed usi ng e SI yp erbola nonl i near
regressi on czﬁpetlmcmS) Rmcwfomed QMgaar que-gife ‘rafatfrbqh m}dmd(dmgreawd fir wdBgEMIto nunber
Brax (Mot ul ?@Gﬂ&gé oPro and purified
integrins Weﬁtrlﬁe(mll)jgigé]%gg)i ar'rng(l?r‘ér{:eﬂ;tgl]rlrn %& accur at et'erm nation of binding

af finity val uesSevhb lotapliBanQ-8n Rspireliand) puriffed cintsgrinscyry 98ddn engee 8o j 33

coat ed g ara@cuﬁa@ cﬂtemﬁ@hoﬁ’-%ﬁdﬁﬁ aBinf PN, Oer‘éﬁmQ&onmﬁ){gQuﬁaomngﬂg/ e oat ed

plate (Fig. 13) resent the nmean and standard devi ati on of six separate

experi ment gn ﬂFﬁeSQﬁF@S’ agofFigi ﬁ@cﬁﬂﬂ\metbwdmg ceryhof RpoRag| oztan 64b; vated plpte Figr e f ound
to be nmore 39&%& e ﬂxph@angg@@mﬁm%ﬁw%h 3k m%&&e@p&n@n@q&%bmfmw& ation. On

0. p coate nO. 95 nean "10 20 and
the nean Redbgtoxdomelstion of aiBs werpgoynd I@BKOOTMCPfPﬁW@'aﬂlH‘r @?*@W@Wﬂrg curve

of [Sen0. 95 @R spnuts ?5%.981%%‘8&@‘34;&5%%5 a0 B9 + DIl PayCUr ve of
ReoPro on an a;j coa ate (ki are “hown as " the nmean ahd
st andarZ® and the mean ReoPro deas 25+1.46x 10 M.

The saturation binding curve of Gen0.95 on an o, B; coated platc (Fig. 6A) and the

binding curve of ReoPro on an a,B; coated plate (Fig. 6B) are shown as the mean and standard
deviation of six separate experiments. Results obtained with the octyl formulation were more
consistent than those obtained with the Triton formulation. The Gen0.9_5 mean Kd on o,f3; was
25 2.5+ 1.04x 10"'M. ReoPro showed no binding and no dose-response oﬁ o, s coated plates.
The binding affinity values for purified integrins were compared to binding to
receptors expressed on various cell lines. Figure 7A-C shows the binding of 125-1 Gen0.95
with A37552 cells which express .3, and a,; (Fig. 7A). Mean affinity values on A37582
cells were: Kd = 5.2 + 2.04 x 107 M; and 120,000 + 37,000 receptorsicell. HT-29 cells
30  express o f;. Affinity values for 125-1 GenQ.95 binding to HT-29 cells were: Kd=1.3 +3.76
x 10" M; and 81,000 + 24,000 receptors/cell (Fig, 7B).. M21 cells express a3, and o,
integrins. 125-1 GenO.95 binding to M21 cellls were: Kd = 8.5 + 3.03 x 10® M; and 200,000 &
80,000 receptors/cell (Fig. 7C).
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devi ation of six separate experinents. Results obtained with the octyl
formul ati on were nore consistent than those obtained with the Triton
formul ati on. The GenO. 9 nean Kd on a, (35 was 25 2.5 1.04 x 10"i1rd\t}ﬁzd3§]o
showed no bi nding and no dose-response on a,jis coated pl ates

af finitywogatnse for purified integrins were conpared paxrnmondizeg to
receptors expressed on various cell lines. Figure 7A-C shows the binding of
125-1 GenQyidiar ¢ @11 Fotadn%éztﬁé& \céal, Le?fo%]a'd(i\hthqxﬁf ﬁ@o?r@ora&nameﬂ,hﬁ@ (Fig. 7A).
Mean affinity ues on 2.04 x 10"9 M and
120, 0fgure FA- @@bpwsetbfebm@wsp&é?ﬁﬂ qu?mz@lﬂbéW%Z Sﬁlsef%ﬁrﬂés@eaav‘@!sm Affinity

val Ue%bt&i?éd J@éﬂi —Cﬁlps 93 1@'9W'aﬁ\:gﬁf)@oﬂ'i3@)09@4&1&0:’%{13@1@(@&)' onl- 3 + 3.76 X
10"1 and 8 + 24,000 receptors/cell M21 cells express

a"(33}Hr?a cd155125rlrﬁee5rmsb@vedmmilb@ﬁ@(@s S@Jn‘é hEGeeso %z@im&@lfﬂ?% were: Kd =
8.5 + .t Udwed:- 20 2 104 2209 1900 HI%60:00080100600 FeespapyRNIEicedd). thég. 7C) . 73
07FE82005 V\D 02/ 12501 PCTI USQL/ 24784 Sim | ar cel | bj ndi studi es were
per f obipdirg ¥luer ofi 125-1|Repirp Pp H123 SeNp 7S WOLStREYiD Y‘il‘f’fégm"'o'ﬁlygﬁﬁ%@h%- C shows the
bi ndi @fbnpgtallgﬁg)l ReoPro with A375S2 cells and the nean val ues obtained
wer e: 3.7 .x.10"9 M .and_370. 000 + 190. 000 receptors/cell (Fig.
8A) . 01 FﬁW%Pf@ﬂdmﬂ?"ﬁs igshapr 9 X2PBResd nini mal binding (Fig. 8B). 125-I
ReoPro binding to M1 5 cells showed: Kd = 10 2.00 x 10'9 M and 660, 000
120. 0GQy1¢ £ CSuRinfRRSdfGRhb.9¢ fidReol86) fhinifibbao pivifiediinegrinsal ues of 125-1 ReoPro on
M21 cells are consistent with values previously published (Tarn et al,
1908). A summary of binding results is shown in Tables 2-3. Table 2.
Summary of GenQO. 95 and ReoPro affinities to purified integrins 10 oc"133

coated plate (p = 6)a R3 coated plate (n = 6) Kd(MKd(M Gen0 952.1 + 1.33
x 10'1102.5 + 11 04 x 10"61 ReoProZ2. 5 + 1.46 X 10 lONegl | di bl e Tabl e 3
Sunmgry of GenfO. 95PeneekeRplate(®=4) f i hi t i%Es coatedrlptedn 16 A37552
cel | SA375S2FEI T+ 29 cel |l sBT-290MP1 cell sMR1 cellscellscelld Kd
(M Recept or skd M RecepkéfMdKd (M Receptor petd@fs cellcel|l Per cell 5.2
4120, 0001 ¢ 38 81 0008 5+3 03200 _000 _
Gen0.95 2.1+1.33x107° 25+1.04x 10
ReoPro 2.5+146x 10" Negligible
Table 3. Summary of Gen0.95 and ReoPro affinities to cells
15 -
A37582 cells | A37582 HT-29 cells HT-29 M21 cells M21
cells cells cells
, Kd (M) Receptors Kd(M) Receptors Kd (M) Receptor
per per ]
cell cell Per
cell
52 3204 120,000 133038 . 81,000 8.5+3.03 200,000
x 107 + 37,000 x 107 {(n=5) | =24,000 x 10 + 80,000
| Gen0.95 (@=5) (=7} {(n=7} (n=4) (0=8)
ReoPro 22+37 370,000 Negligible | Negligible 10 4 2.00 660,000
x 10° + 190,000 x10° | +120,000
(n=6) (n=4) (n=4) (@=3) {n=7)
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x 10' 9437, 000x 10A (n=5)-24,000x 10A+ 80,000 GenO. 95(n=5) (n=7)(n

7) (n=4) (n=8) ReoPro022+33370, 000Negl i gi bl eNegl i gi bl e10 2. 00660, 000 x

10' 9+190, 000x 10-'+120, 000 n=6(=-4) n=om=3n= 74 07FEB2005 WD 02! mﬁpﬁﬁ'@ﬂﬁf
PCTI USO / 24784 NOT FURNI SHED UPON FI LI NG NO PRESENTADO(A) EN EL MOME

LA PRESEM#Gh&N NON SOUM S(E) AU MOVENT DU DEPOT 75 m@Tiishi/H748 7005 WO

02/ 12501 PCTI USO1124784 that are cultured in three dinmensional fibrin
matri x, thereby denonstrating that this anti body nay have potenti al
anti-angi ogeni c properties. Introduction There is now consi derabl e evi dence
that progressive tunor growth is dependent upon 5 angiogenesis, the
formati on of new bl ood vessels. These bl ood vessels provide tunors with
nutrients and oxygen, carry away waste products and act as conduits for the
netastasis of tunor cells to distant sites (1). Recent studies have
further defined various roles of integrins in the angiogenic process.

I ntegrins are heterodi mreNOF RURMNISHEDOIRON FILING:i ns t hat play an i nportant
role in mediating cell adhesion, migration, survival, and proliferation
(2). 10 Expression of integrin ctv 33 is mnimal on resting or normal bl ood
vessels but is significantly up-regulated on angi ogenic vascul ar cells
(1-3). The closely related but distinct integrin av05 has al so been shown

to nmediate t t | . {-had r gai nst av(33

bl ocked basi (E:lﬁ??ggggﬁggpﬁﬁggﬁﬁfymp@jl?gg%ﬁ'g@?ogenesi S, whereas
an anti body specific to av1l35 inhibited vascul ar endothelial growth factor
(VEGF) induced angi ogenesis (1- 15 5). Angi ogenesis can be mmcked in
vitro by an endothelial sprouting assay. This system involves endotheli al
cell magration and proliferation. Gen095 is a human nonocl onal anti body
that recogni zes, i nt &N BOUMISE)AIIMOMEST DUWDEPGTse i ntegrins regul ate
endothelial cell mgration and proliferation. Therefore, we determ ned

whet her Gen095 could inhibit 20 sprouting of endothelial cells. This
exanpl e descri bes experinments that denonstrate that Gen095 inhibits
sprouting of human endothelial cells growng in a fibrin matrix. Materials
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Human basic fibroblast growh factor (bFGF) and human vascul ar endot hel i al
growth factor 165 (VEG-165) were obtained from R&D Systens (M nneapolis,
MN). MAB 1976Z 25 (LMs09), a nonocl onal antibody agai nst integri rn'py@mmd
MAB 1961 (PIF6), a nonoclonal antibody against integrin acvOs were

pur chase.doﬁx/nmChem con (Temecula, CA). ReoPro and CEITOSBUME%4e obt ai ned
from Centocor's dinical Pharnmacol ogy and Anti body Technol ogy Departnent.

ChTa" Gl st Bl AT BRAGPhE iF e el Fesh Rl SRR, POV N

Huvecs, Hu:mauaﬁutdnlnﬂahn-m[dgerﬁnﬁaﬁchﬂlal cells, were purchased from
d oneti Cs ‘r I kersw lle, MA). Huvecs were cul tured i n endot hel i al basal
medi a (EBI\H1 1c{“CI onetl cs) containing 10% FBS, long Rinsulin-like growth

factor-1, ascorhic.acid d Ccontis 1l factor,
human vascul ar @‘ﬁ'&d? el ‘ioﬂﬁ' E’gv\f'ﬁeﬂfw atg‘{lgmslc il O?Qf?gﬁd@pr—%gﬁ%o
02112504 Pﬁ‘g‘ﬁ)gﬁaﬁﬂﬂ&'a'ﬁﬂna@amfmlﬂmd veus¢l§. These blmeadpbmvl@iun'pn-‘*ﬂh Cel I S were

i ncubated a 3m{tr % oxg/gS% aw ﬂ% tgggd&m gzt m@%@ggfoﬁt\ﬂﬁfﬂtaﬁasﬁs%f 3 days. Only

passages U@ erinents ren crocarrier-based
sprouti ng mseaelistoristin sitess(1). Bccemfstuﬂah@awailhmdéefmd veprisgolesrf mygErrdk hahn (6)

was used tQ neasure 5 capill.ar si onal
fibrin- bastglaanr%qgﬂ]%(pm&ﬁ Bl nr%(?}(;ea}{etéﬁﬂ @Eﬁ%ﬁhﬁﬂﬁ%@gﬁa?}g%ﬁ( MCs, Sigmm)
were pr epamedrtmwm imadjating cclbaﬂbmmnuﬁaltatl@n@ﬂofa] whikprelifgptiand?).  Fres hl y

aut ocl ayed cells were
Rtdeq T BN OB B F By S oy ope i PRCEAC Ly PCLS 1O
attach to tpeghbiad onchngibgegic ®asduliraells (L-A) Traddselp related Birt@istifiti éntddis ov@fr e t hen
suspended jn vol u o 10. nedi um and c¢ r 210 days at
S7E . S bsosea b S femerg b et er aran PP al Boes §pL, i
aggregat | Omoa&dsa@iclﬁbﬁ@ah@ﬂ;vd&ead&(bmnn&areemfgtﬂgeﬂdgwhermmnaﬁﬂbodyn gel that
was prepared as follo hu o] i ssol v in plain,
bFGF or sefRSHC &Y F’ﬁ’ﬁﬁ‘ Qgg"l“ﬂl?é ?%{}Hdﬂ&\%dsa&g’%eﬁf% ed vari ous
anti bogsessy. To prevent excess fibrinolysis by fibrin-enbedded cells,

aprotinin was ‘added to the fibrinogen solution and to 15 grow h nedi a at
200 U M. Cell -Am@dge&sm&meﬁﬁrﬁfcieﬂrﬁvzmh}&naﬁﬂibéﬂhd sprmtmg fssdyr Tmogstemsol ut i on

at a densjt ds/ ReX pl at e)
and clotti i §¥ g’lﬂi@@ﬂ %I:I(Sfé’m Dc%Pr'lmuc]) ?'ﬁrf onbin p g&%ldnﬁmmﬁ?
clotting W&ﬁtle@mﬁk@th&cgnﬂs tﬁfBBhncbI)dBﬁl,tanthhcs(cmghmrmuhg: enddtheliglonibonent s
descri bed above ex fibri,nogen_ a the fibrin
matri ces. d@%%%"“ iﬂ‘gmg’éﬁ’ eﬁﬁeq'fm??%nger% g%?%g ; q}“&?t o 3 days.
After 203 etﬂgmng ofngotRfialweliseTHis ewdplv\d&smb@mmuﬁt@thmememd'e thdf ssol ved in
PBS, and t ALY axpeedi ng the dianeter
of the MC Eg%@{%mg#&ﬂmggﬁquan@?ﬁ%‘éf@%ﬁﬁ%@Qgih{gn Dlﬁs:lgusm on
Materials

Human basic fibroblast growth factor (bFGF) and human vascular endothelial growth
factor 165 (VEGF ;) were obtained from R&D Systems (Minneapolis, MN). MAB 1976Z

f

(LM609), a monoclonal antibody against integrin avp3 and MAB1961 (PIF6), a monoclonal

antibody against integrin cvP5 were purchased from Chemicon (Temecula, CA). ReoPro and

»

Gen095 were obtained from Centocor’s Clinical Pharmacology and Antibody Technology
Department. Human fibrinogen (plasminogen free, > 95% clottable protein) and bovine skin
gelatin were purchased from Sigma (Saint Louis, MI).
Cell Lines

Huvecs, Human umbilical vein endothelial cells, were purchased from Clonetics
(Walkersville, MA). Huvecs were cultured in endothelial basal media (EBM) kit (Clonetics)
containing 10% FBS, long R insulin-like growth factor-1, ascorbic acid, hydrocortisone,
human epidermal growth factor, human vascular endothelial growth factor, hFGF-b,
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Huvecs can formcapillary-like sprouts when cultured in a fibrin gel
(Figure 9). Endothelial cells mgrate outwards fromthe gelatin coated
beads and extend into long 25 filopodia. The |ong sprouts consi st 9f7 EB 2005
several cells formng a lunmen. This process resenbles mcrocapill ar)}:

f or mat i omoim280vo, because it involves endothelial cePdT/¥804y24384 on, i nvasi on
and cell proliferation. Quantification of sprout formation reveal ed that

Gen095 inhibited endothelial cell sprout for Lon i G- or conplete
medi a ( Fi gasplamiegysulfteged ympbotesivind- Ce]ﬂ%\mgm&ﬁa‘e@%%&aﬁ%%z §“‘10 AH0i t ed
sprouti ng pRRnld SEk2VE Syl OAR pheedpeODt0 BRieglisedlid 1l expehirkedBC] USi on For mati on
of new bl ood vessels from existing blood vessels is a hallmrk of

angi ogeneshitin Misrogarperhaged sPreuiAg 58 i ni cked in vitro by the endot heli al
Sprouting assayj mdfifsfion SHeEHSds 08 NEIAS MADr e aRC@Pwisluedditemedsivat  are f or med
I n response to angiogenic stinuli sgg@ _az ?tiFGF. 18 vaa%i ett of, stimuli

that are preRlemtube foraationd thiegAimgeony JENEasse ’Ei'étﬂi‘;z{? HAT Pf’%é‘?%g bFGF- and
conpl)e'é e mﬁ{é}oéarfﬁ%ri; mt@s%ﬁaﬁ%&q&_ o b@%&l cordidg o mmugdaﬁ?m oSﬂhggfpﬁlﬁe'tV.\hng tGQatOg this
anti body can effectively inhibit ay nct.i gn. y Gen(@5 was
not as eff%ﬁsﬂ‘ly\ﬁém&%“ld%csﬁmé‘ﬁﬂﬁgﬁ)@@% %g&’f%éég" f%gﬁgﬁ conbi nati on
of LM609 afadedo 3 fififl chitentiRlica@ celdAMd. Thé @lipeas hllnwed tohaich GethOMEs r ecogni zes
ctv03 and av{35 with |lower affinity when conp d t]o LI\/FOQﬁgnd P1 F6,
respect i veduWing ehhpwdpcubatiprat 37°Crhe MGpayee ‘S‘E‘rﬁﬂ’?\’ﬁaqrﬁg’t“é’ TRa" @095 can inhibit
the coppl exedA-PSRSSINED 1} £l AQAREI 178 h FOCOBhQPheted) Mistwees occdiofigliyer ences | .
Gastl G Hermann T, Steurer M Zmja J, Qunsilius E Unger C_ and Kraft A
1997. Angi tfetpbioipeevens ageregatiogef cell seated brads. W%ﬁ@?ﬁ“ﬁdeéﬂé%} Hggelant 177- . 184.

2. Hiceir,BRmeiek fliCithat forind 28 92 mg/B) wao iRsohled M\plaid) bEGF ér&udur i ng 10

angi ogenesi s: _insights into potentjal nechanjsns of.. acfl I on n(ilnd clinical
devel oprentontrining FEIM-3 mediaThisisolptiop also gqniped vagigyy 4gHibodiss Te pwemi 98855 3. Br ooks
PC, Mont gofgmyiyéibby Famanfoeddsd dvis, Restmiekd aiidd toliBOfbrinbgeh edhition andatv P3

oo Tos ip b g b W, BEPE RS e B AP RSl OO e

RH 1992, Bagtyof F8toa0mMTnt (30-1¢ teddas nvelatd welimbak) land dotfingtveg induceéx pr essi on
Fri edl andeP e supeni O S ah? asfitieR e ¢ loolhs o™ o 00 2
DA. 1995. fbdompbhcntsenfibeiwmveaengtpofieinogenaad thwenpbd) ys dilesiite the fibmy 20
Integrins. Sci CNAS lwir hishRd 2-37°C and 5% CO, for 1 to 3 days. After 1-3 days, gels
20  were fixed with 3% paraformaldehyde dissolved in PBS, and the number of (;apillary sprouts
with length exceeding the diameter of the MC bead (150 pm) was quantified.
Results and Discussion
Huvecs can form capillary-like sprouts when cultured in a fibrin gel (Figure 9).
Endothelial cells migrate outwards from the gelatin coated beads and extend into long
25 filopodia. The long sprouts consist of several ceils forming a lumen. Thié'process resembles
microcapillary formation in vive, because it involves endothelial cell migration, invasion and
cell proliferation. Quantification of sprout formation revealed that GenO95 inhibited
" endothelial cell sprout formation in bFGF or complete media (Figure 10). Combination of
LM609 and P1F6 routinely inhitlnited éprouting more effectively than Gen095 (Figurell).
30 Conclusion .

Formation of new blood vessels from existing blood vessels is a hallmark of
angiogenesis. This process can be mimicked in vitro by the endothelial sprouting assay. These
sprouts represent microcapillaries that are formed in response to angiogenic stimuli such as
bEGF or 2 variety of stimuli that are present in serum. GenO95 dose dependently inhibited

35  bFGF- and complete media-stimulated endothelial cell sprouting, suggesting that this antibody
can effectively inhibit ¢vp3 and avB5 function. Why GenO095 was not as effective as the
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6. Nehls, V and Drenckhahn, D. 1995. A novel, mcrocarrier-based in vitro
assay for rapid and reliable quantification of three-dinensional cell

m grati on and angi ogenesis. M crovascul ar Res. 50:311-322. 25 Exgﬁb :
Effect of Dual Integrin antibody on Endothelial and Tunor Cell e[tEBoND5

M r gr at i W0 0zrd01l nvasi on Sunmary (CBA/J x C57/BL6/J) FECTIuI§LR4I841i ce (1-4)
cont ai ni ng human vari abl e and constant regi on anti body transgenes for both

heavy and |ight chains were inmmunized with Qq pl acent al ..aVP3.. One
fusi on yi efombiationpbEMPPYand PIRSs untmeym, Rub K i5ipges! lfg‘@tg”g%g?r?dﬁ%'ﬁﬁ Bt i body
named GenOg @D@*\Mle&é}'akfbﬁwwﬁ@%reoﬁ&&edb@msowa'adE’mnﬂsﬁeawa? cameaiilye to the

aVD3 and a ntegrins (5). These Iintegrins participate in endothelial
and tunor tbest Hatedirosieis that %@é@ﬁnmlbltéhﬂfomﬁl?éﬁﬁoﬁﬁﬁs of PHEP@PIFY, we
characterige %&{ﬁvﬁfof ect of Gen095 on integrin nediated cell notility.
Gen095 i nhi bt uman unbilical vein endothelial (HUVEC) and 35 human

mel anonm cRféredoésndi ng to vitronectin, denatured collagen, fibrinogen and

fibrin, but it 78 07F6§%1Q9§1em9n9¥/s1m%5911z85m Gl B4 dagsxant bl ock

cel | adheS| on to fi bronect’in and type col' | agen. Gen095 so | nh| b| ts
mi gration of endot hel ﬁal99&eﬁrug@gqnnse&ashé”@réet&é‘"ﬁmgﬂrmﬁqnaﬁe%c
fibroblast growth factgy and |ow dose serum Gen095 i nhi bi ts | nvaS| on of

tunor cells through a fibrin gel. In conclusion, Gen095 functionally

bl ocks aV03 and- aVl 35 EhwraBRAaﬂ @FSFSWACI@?Q Thrsleaf q¥ dntsgsins drigg t r 0. 5
ADbrevi@tions = BSA - Doy BRSGituRs ARl nf;@?amsms:@fraamaﬂu Siicsle DVBO -

di met hyl sul f oxi de et bOVI ne serum - 1nmmunogl obulin Mab -

monocl onal ant i body @Zyehmm—|T&%J""ﬂ'é’rf%”ﬂ"}#“@f""ﬁmgﬂﬁml?%}%H%?loure 15 HUVECS-
human unbi | Cals, Vel 1 @pgil ebioblog) ket ROEGE MRS 108399 bidgrob ast

grow h factor | nt roduction There i s now consi derabl e evi dence. t hat
progressi ve tunor gr oWvB IEeNsEaIRIRAt UmpTGERTession BEFUSHE ARBIOSS OfThe f or mat i on

of new bl ood vessels praylefEubédVRESs Weli fo:NE¥A118At S and oxygen, carry away
wast e products and act as conduits for the spread of tunor cells to distant
sites. 15 4. Enenstein ], Walweh NS, and Kramer KH. 1992. Basu: FGF and TGF-$

differentially modulate integrin expression of human microvascular
endothelial cells. Exp. Cell Res. 203:499-503.

's. Friedlander M, Brooks PC, Shaffer RW, Kincaid CM, Vamer JA, and
Cheresh DA. 1995. Definition of two angiogenic pathways by distinct oV
20 integrins. Science 270:1500-1502. )
6. Nehls, V and Drenckhalm, D. 1995. A novel, microcarrier-based in vitro

assay for rapid and reliable quantification of three-dimensional cell

migration and angiogenesis. Microvascular Res. 50:311-322.

25  Example 5; Effect of Dual Integrin antibody on Endotheliat and Tumor Cell Adhesion,

Mirgration and Invasion

Summary
(CBA/T x C57/BL6/J) F. hybrid mice (1-4) containing human varizble and
constant region antibody transgenes for both heavy and light chains were immunized with
30 . human placental o’V{B3. One fusion yielded a totally human aVB3 reactive IgG1x monoclonal
antibody named GenO95. The totally human antibody was found to be reactive to the aV[33
and aVPS integrins (5). These integrins participate in endothelial and tumor cell adhesion,
migration, and invasion. Therefore, we characterized the effect of Gen095 on integrin
mediated cell motility. Gen095 inhibits human umbilical vein endothelial (HUVEC) and

35  human melanoma cell binding to vitronectin, denatured collagen, fibrinogen and fibrin, but it
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Several studies have defined the role of integrins in the angi ogenic
process. Integrins are heterodineric trans-nmenbrane proteins that play a
critical role in cell adhesion to the extracellular matrix (ECM g

medi ate cell survival, proliferation and mgration (6). During ZSIfﬂ FR 2005
angi ogerwooprseiess, av(33 and av(i5 are upregul at ed opcrisdie4mss ace of
activated endothelial cells, which in turn helps these cells to mgrate
and prollferatetﬁfk An antlbodg gener at ed agalnst an&ﬂg bl ocks basic
fi-br obl astdogs BRAHECK £64 GRhepprdg-Yibopst @er Smgil JQUMRES| O ABQ OIS ant i body
speci fic tQigaNbnd? eddeinam éeﬂs WaASEW REn SRRt ith BlsicOTbeM bt gtk Bktof MEGF)

i nduced anglogene5|s In addition to regu% éhqgﬁgqglogene5|s aVvi35
and aV( 33 PEguratren: 953@%W%wé§mﬁcc IrhgtaR P SATRARE R ARPELFSh
Processes 2668 fusdiohdRy bloldRVpS Sid o \é}%tﬁha?ﬁsfceﬁib@géams mshipgli es i ndi cated
that Gen095 binds "to purified ava5 and aV1l3 integrins, therefore, we

det er midned whet her this antibody could functionally bl ock aVl 33- and

aV( 35- nedi ghgdiangedot hel i al and tunor cell adhesion, migration and
invasion. Materials and Methods 35 Materials 79 WO 02/12501 PCTI US01/ 24784
Bovi ne fi i te¥ine yrswtitiditact or (bFGF) and hunan vascul ar endot hel i al

grow h faqyyrcmgg@m&ﬁEGF165) were obtained from R& Systens (M nneapolis,
MN). MAB 19767 SLNBOQ) a nDnocIonaI anti body agai nst integrin avli 3 and
MAB1961 ( FPMERS ; digietiy siiéq anti body against integrin avf35 were
purchaﬁﬁd;&moqaﬁhamhggﬂm(Tenecula CA). ReoPro (lot: 5 94A04ZE) and Gen095
(lot: JGLOO8Y9) re obtalned from Centocor. BIOCOAT cell culture inserts
(pore size8~ Bpynoglphulin G\ chased from Becton Di cki nson (Bedford, M).

Viybr ant TMMﬂﬂldaona&ﬂ&iﬁEdnﬁufbdassay kit (V-13181) was purchased from Ml ecul ar
Pr obes (Eu %ﬁﬁ Human pl asm nogen free fibrinogen (VW Fn depl et ed)
was purcha dq¥V %ﬁﬁyne Research Labs (South Bend, IN). Bovine skin
gelatin wasrpﬂmﬁha$adm&ron18igna (Saint Louis, 10 MJ). Human vitronectin
was pu n1Pro n and type | collagen was

pur cha e ‘“F‘i‘n‘f"ﬁ‘o'f:?’“w MD). Cell Lines Human umbili cal

vei n endotﬂféﬂmvmcbdsicé'b(dbﬂw&@@)th fater e purchased from Cl oneti cs

(Wal kersville, MA), and they were cultured in EBM nediumkit (C onetics)
containing 10% 15 FBS, long Rinsulin |ike gromh factor-1, ascorbic acid,
hydr ocor t i Bductionunman epi dermal growth factor, hunman vascular endot hel i al
grow h factor, _lgentam cin sul fate and arrphoter|C| n- B. Cells were grown at

37C and 5% CCp Therel isRow cansigsrable srifematithannegeresove teme giowa is depmpent URRRY e
passaggs whgl Bgoaay The BfhfEn gﬂMbﬁ'v&@ﬂ%wﬁQ&%@g%h%uﬁq&tﬁan%ﬁﬁaUSEd in all

experinents. The A375S.2 human nel anoma cel] ]ine expressing the aV f33
and aVR5 | FAFEFFIHeestfpEedugihind; 4cher R fE thesersid EdPRoEslisiofigabsithe cel |

line was deamtnfdiee @avefdefbedQRd A5 iftSlins in the angiogenic process. Integrins are
heterodimeric trans-membrane proteins that play a critical role in cell adhesion to the

extracellular matrix (ECM) and mediate cell survival, proliferation and migration (6). During
25  the angiogenic process, avP33 and av{d5 are upregulated on the surface Qf activated endothelial
cells, which in turn helps these cells to migrate and proliferate (6). An antibody generated
against oVP3 blocks basic fibroblast growth factor (bFGF) induced angiogenesis, whereas an
antibody specific to aVBS inhibits vascular endothelial growth facter (VEGF) induced
angiogenesis (6,7). In addition to regulating angiogenesis, aVp5 and aVp3 regulate tumor
30  cell adhesion, migration and invasion, processes required for tumor cell metastases. Previous
studies indicated that Gen095 binds to .puriﬁed aVPRS and aVP3 integrins, therefore, we
determined whether this antibody could functionally block aV33- and oVpS5-mediated
endothelial and tumeor cell adhesion, migration and invasion.
Materials and Methods
35  Materials
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bacterial contam nants. The cells were cultured i n DVEM nedi um suppl enent ed
wth 10% FBS, 2nmM L-glutam ne, 1nM sodi um pyruvate, and 0.1 nmM
non-essential am no acids. Human col on carci noma HT29 cells were obtai ned
from Centocor Cell Biology 25 Service Departnent, where the cell |ine was
deened We@e/eso1nmycopl asma and bacterial contam nant .PCTHEOEBI4S wer e
cultured in ct-MEM medi um suppl enented with 10% FBS, 2 mM L- gI utam ne, 1nM
sodi um pyruvate, and mM nonessent i al . .am no i netry For

aci ds, _Fl ow
the detection (ﬁ""@&ﬂ“&é’éﬁﬂrﬁ?@gf?‘i“ﬁsb (Fa predchuppap &aswgar%@{hél& SpopHsador suspended

in 30 unsuBRVEGEQ] W&e EiRMedrﬁBﬂlﬂmD aﬂén@@qm@wa,lm) MA‘.ﬂb%mLMeﬁg) 60 m nutes
on ice wwth anti- integrin mAb (10 | M) and FITC—IabeI ga, antl-m)use

ant i body (alm%?@)‘m%ra“qﬂqo g2 RHPleRrn %1 iarq PoIHPERY |aB’Eﬁ‘}9° ?“f
pbsence of Bl Mok bfuvg?%le Blirs RS o Eheilecl” (TRALAIR! ch)a@reaﬂw%w th

i sotype matc ad a served as negative controls.
i medi at el %Aﬁaﬁa)layttédwﬁﬁ flot: K3 1P0R0%) Waamebtdine fiow QW‘PMIQFO@EGGH @}ﬁf“& cki nson,

R A e e PR i (N

wer e coat edtiladdhetOon aosag riiti @44131W)twswutqhmécﬁtomnhdéllgﬂamfyobegéﬁmrien ORD. 199,

fibrinoge 100, [{‘%ﬁ?ﬁ f %ggﬁi n (10
pg/ m). Inrr%!ne‘g Pﬁ'ﬁng%)e? oéée/ use %ﬁa es wer cd?}%lgg;)hrch %E?Som an | ocked for
1 hour w thes&a%hBde (°Bgh Bpﬂ%@ovuﬁusbn edatmom puichised from; Sigera (ainyIsuiger e 5
for med, py 15@5%@1 LiGRk ﬁo ofniepar hRAESN widhetBRt cffhdns (HUVECS

HT29 and wer e abel AM f T uorescent dye (Mol ecul ar
Pr obes, Eug@mh@éﬁomﬁwlﬁg(qaéhfﬁb@gnbéﬁhf acturer's instructions, -
harvest ed, ~ypshged tw ce, and suspended in 0.1% BSA in DVEM nedium After
cel | densi ty was adjusted to 5x105/m , cells were incubated wth various
concent r at i ons Bmaarinibiiseliveis endqthelis) el (UVESRE wererpurchased figm CIOR6HS i xt ur e

was 10 addgg, mcwelm?](a;m W€ culRddlin Eam%édnma cg:;ommafg 18%C. Pl ates

were rinsed twice wt to renpve unbound. cel adhesj.on was

neasur & i FB: I‘PI}&J%r%@é%&%ﬁt@‘?éaé@?mc(aﬂduWB‘E?&'&WP‘" maR spideymal ) gl |

adhesi on t BroRBAadiR; Hueen viedulap erﬁﬁthh’lﬁd growthdache,@oithnyiin 6lfater20d amphlo&ﬂ&nype mat ched®
anti bodi es_ser

ed as a ne tro Chenot act on say 15
Col | mi gr aBi GAlSNes gowpet %Q{) 3 5 oy i PR PO B o
pol yst yr engere Pasiaged Neheh Ghey rehched] BelRontuenck0 Pulsagdai X kn@secre amal ia ghlor e si ze
of 8 pm. Sub-confluent 24-hr <cell cultures (HUVECS or A375S.2) were
har vest ed WPEHP®Fypsi n- EDTA, washed twice, and resuspended in their
respecbve ser UThefA3@ES. IRGiati Meianuntacded limexfeds fig ESAVﬂEeddI cs\fBS(iﬂte@ipﬂ@ﬁl 5001)

wer e added ta t? {:1 gg) n the esen nt| bodi es.
To 20 faci P Oghgﬁﬁ‘lcgr '3?] a@%l‘ﬁhﬂﬁ‘lﬂb&rcg ronh, SfEff.“Led f’il ™ g??l%gcont ai ni ng
0. 1% BSA abatterialt dontmeinbiitsd The ceils were cultured in DMEM medium supplemcntcd with 10%

FBS, 2mM L-glutamine, ImM sodium pyruvate, and 0.1 mM non-essential amino acids.

Human colon carcinoma HT29 cells were obtained from Centocor Cell Biology
25  Service Department, where the cell line was deemed free of mycéi)]asma and bacterial
contaminant. The cells were cultured in a-MEM medium supplemented with 10% FBS, 2 mM
L-glutamine, 1mM sodium pyruvate, and 0.1 mM nonessential amino acids. .
Flow Cytometry
For the detection of surface integrins, cells were harvested, rinsed, suspended in
30 unsupplemented RPMI media, and sequentially incubated for 60 minutes on ice with anti-
integrin mAb (10 pg/ml) and FITC-labeled goat anti-mouse antibody (1:100) or FITC-labeled
anti-integrin antibody (10 pg/mi). Absence of primary antibody or substitution of primary
antibody with isotype matched antibody served as negative controls. Cells were immediately
analyzed with a FACS Scan II flow cytometer (Becton Dickinson, Mountain View, CA).
35  Adhesion Assay
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(2 ghnl) or serum (2% for HUVECS and 10% for A375S2 cells) was added to the
bottom chanbers and the plate was placed in a tissue culture incubator.

M gration was termnated after 4 to 8 hrs by renoving the cells E?FtEH%dsop
with a cotton swab and then the filters were fixed wth 3%

par af or nelodehisde and stained with Crystal Violet. Theperusniirsef cell
mgration was 25 determned by |ight mcroscopy and images were anal yzed
using the Phase 3 inmage analysis software (Gen MIls, PA). The software

anal yzes the t dWlisfotir platesidintisr Biartdsy ICNHRiomedigalsde) verelcgatedandihe bot t om si de
f the fil f |1
o or at i on, SEmlESich Bkl Bl st 000 BbifRRE 10y o1 Elteeh] 2

performed {18upgl) befitronacrm\ie ;lg/mihaﬂibxedxaeiabefdesmrplatb&sd:ere&ﬂsﬁbothd’ﬂm th slight

Vit ronect | ool s g AL 7% SO SRBLYR G ST nen bl ocked

W th a 3ol fstrhedrby cromBif/trBGAMPBB/nil}) of fibugée Maiheradt vells (H@VE(EBJH’ITI%d Next ,

Tembr anes YIS NGRUGM M L ER0, AR Ak B SEEMBLSE G (750 1)

Sub- co nf | uendrdidg tonthemidrinfaciesr’ wama:l@as beetsed wabiet twicey pslisnspéridédin 035 washed

tw ce, eruy 5 000/,50Q1 ) were
added to gﬁé‘g%%@ %@?fﬁ@&!’l’?ﬁ %h’r@h‘geeﬁg‘gér‘é}mu a%?rbers in the
presence ow:t}ameusmen@ﬁtramtsmbnﬂbtdss fof heminaa 336 r Biewall-mtipddycextmierwaa  ti ssue
col | i atgne i et A A el o P S RS, s
Fi bri npgenPHS%bagmvamgﬁmdfctlﬂsend dB&ioch iwlas méasidird mg/ﬂnbr):scamdpliﬁ&aﬂerof I U/ m
tranouel | TRl i 48 s el Bk SESRSR el B RS Rl 0T 5
p. m Cost alsytypeTimiched atibediessred ayeenepaiitvechntiel. 37C for 30 mnutes to forma
fibrin gel. Confluent tunmor cells (A375S.2) were trypsinized, centrifuged,
r esus pendechemetaptiesdigratioeliAssay suppl enented with 0.1% BSA and 10 p.g/m 10

pl asm pogen ( E@epr@iﬁtﬁﬁgﬁgwbwh@*a&fmﬁwm4ﬁ%gwem &l)amu\erg ity @pbig4Frene

concentrations I és, and 1 ncubated f m nutes at”  room

t enper at urgemigede|(6.5 mOdianae/ Hom hicknessomd aa@mp{)ii Pﬁb Supprafluent Pber i n t he
presence OJen%Qﬁm&C@ﬂﬁfEc%er 'A@%'ﬁ%e%eétéavm BRI assh&f whéee andVasi on

chanber was fil wth 0.75 nl "of 10% FBS- served as_a
. chenpat t ra@%“émdﬁndn 185l HasPpRtiNg esemipls frep amediun r @R!}m!“éﬁga Otll/‘s B¢ GFllsur e

i ncubat or . (164 sRFsos) RO bfied !o%\é%ﬁﬁe?&m%&zﬁ @;E BleRAleS absBite bEIMANIIRS, Te cel ls
on the top wth a cotton swab, and the filters were fixed with 3%

par af oP0ral Helipttehemuactic aqllngteramnt HOo@! ghmedivm Aoptaiing OTiYe BE& pecthyitrerfectie| |
m gration @ﬁ%@w YA 0ob' R BOVEDRS afd ARE 07 A3 TR %el) Ha Sdafa 2AbL Yoo S

descri bed
chambers and the plate was placed in a tissue culture incubator. Migration was terminated after

4 to 8 hrs by removing the cells on the top with a cotton swab and then the filters were fixed
with 3% paraformaldehyde and stained with Crystal __Violct. The extent- of cell migration was
25  determined by light microscopy and images were analyzed using the Piaase 3 image analysis
software (Glen Mills, PA). The software analyzes the total area occupied by the stained cells
on the bottom side of the filter and this is directly proportional to the extent of cell migration.
Haptotactic Migration Assay
Cell migration assays were performed usirig the transwell chambers as described
30 above with slight modiﬁcaﬁons. Briefly, the unéerside of the membrane was coated with
" vitronectin {2 pug/ml) for 60 minutes at room temperature, and then blocked with a solution of
1% BSA/PBS at room temperature for 60 min. Next, membranes were washed with PBS and
air dried. Serum free medium (750 ul) containing 0.1% BSA and bFGF (20 ng/ml) was added
to the lower chambers. Sub-confluent 24 h cultures were harvested with trypsin-EDTA,
35 washed twice, and resuspended in serum free medium. Ccl}s (100,000/500p1) were added to
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Resul ts and Di scussion 20 Gen095 inhibits avp3- and avp5-nedi ated cell
adhesi on Since Gen095 binds to aV p3 and aV5 integrins, we determ ned
whet her our tunor cells (A375S.2 and HT29) and endothelial cells ?ﬁﬁ%&'
these integrins. Flow cytonetry indicated that A375S.2 and HUVECU 4%
express wonin2aM33 and aVs integrins, but HT29 cel | s RGEVEYIIBA/PS, but not
aV03 integrin (Figure 12A-1). 25 HT29 cells (1 2A, B and C) express avpb,

but not av03 integrin .on their su C 2hedild A375S. 2
(12G H adlf ‘?ferfg%?@rselﬂ eé’éegen&?/?riaélcgc%g’fgﬁ}@é%{ Fshtjgllfglig%ﬁn bgrﬁ%?ﬁgi_r _sgrface.
Tunor cel ltssuaBslhesidabied dnd nigraioh wasmiipeedse piorsd fas g hi Fngmof ¢ell igrait®Bnce and
anal yzed b EI ow.Cﬁto trgdaT‘Qee hi stogram on the | eft represents background
f1 uor escentes dtgminef| as dseribed shove, i sot ype mat ched antibody. The hi stogram on

the right lnhdicaases positive 30 staining. A, D, G LMO09 (mdb directed to
avp3, 10 g/ml); B, E, H PLF6 diyr ; ombindnd C, F,
|, Gendd5 (10 g;wyg_enfﬁgmg?qgggfw%??ﬂ%gﬁgg@ﬁ%{,@g%ﬁ?{@gﬂ of P L%HU(/%}C A375S. 2 and
HT 29 cel | s thixadednt Qimedistely hided pr it eiprebamizes ofl 4 welhirarswell platge(fa) mm Gen095
conpl etely_inhi bjted adhesi on of HUV an 5, : j Ly onectin,
and parti aiametatol Ot F}P&Bﬁé And ag@rea??cr?%grqdl p %6’??% g%a@%%%%%‘tng‘g’? %%% |

i ndi cat i ngy7bR 3], 3 hEnadtth Bats B gol aeltiuenypinanelsaWBBS2Fwenatmypsiizednd 3,

Tabl el and 2). 82 07FEB2005 WO 02/ 12501 PCT/ SOééﬁ#%ScﬁEQOT FURNIL, SHED UPON
FI LI NG NO RRESENT ABOEpdeENT Easal myENm UPRe T RIeRY an S(E) AU
NDVEI\I'I'HpU [])EE% %3 0 7 FE 8 2005 WD 02/ 12501 PCTfUSQ /24784 Table 5.

Adhesi On of 8 2 cells to vitronectin, gelatin, fibrino

e fibrin,
- fibronect i @ozme Resgaseh LabsoPquiyBend. BNt Wil Va5IouT EPFEnSA1Ras b AV PR lfshg%r esence
of vari ous, GAREERl | Aluaits RloRNikhiodi:. e (100Nl usich: saesicent ugkr cel |

adhesion in sence of antibody that was_ considered aﬁ 100% Each data
poi Nt is tthemhwan thsf preseiiqs| or @bserce B prtibATiFRa L he Iaver sompepspent Pf e IR M r at i on

of 5 antipodies. usad i df 8l sHo% ASREMEM, (Hith stived SQ cRypetthacitibadnect i n
col ag?? the plate was transferred to a tissue culture incubator. After 24 hours, invasion was terminated

by removing the celis on the top with a cotton swab, and the filters were fixed with 3%

paraformaldehyde and stained with Crystal Violet. The extent of cell migration was analyzed

using the Phase 3 image analysis software as described above.

Results and Discussion

20  Gen095 inhibits avP3- and avps-mediated cell adhesion
Since Gen095 binds to VB3 and VPS5 integrins, we determined whether our tumor
cells (A3758.2 and HT29) and endothelial cells express these integrins. Flow cytometry
indicated that A375S.2 and HUVEC cells express both VB3 and V(35 integrins, but HT29

cells express aV 5, but not aV3 integrin {Figure 12A-T).

25 HT29 cells (12A, B and C) express avf5, but not avf3 intéﬁgrin on their surface.
HUVEC (12D, E and F) and A3758.2 (12G, H and I) cells express avPs and cvf3 integrin on
their surface. Tumor cells and endothelial cells were stained by immunofluorescence and
analyzed by flow cytometry. The histogram on the left represents background fluorescence in
the presence of isotype matched antibody. The histogram on the right indicates positive

30 staining. A,D, G, LM609'thb directed to avf33, 10 ;_J.g/ml); B, E, H, PIF6 (mAb directed to

- avp5, 10 pg/ml); and C, F, I, GenO95 (10 pg/ml).

The effect of Gen095 on adhesion of HUVEC, A3758.2 and HT 29 cells to various
matrix proteins was determined in detail. GenO95 completely inhibited adhesion of HUVEC
and A3755.2 cells to vitronectin, and partially to fibrinogen, gelatin and fibrin coated plates,

35  indicating that the antibody can block o:VP3 and a.VP5 (Figures 2 and 3, Tablel and 2).
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Vi tronectinCel ati nFi bri nogenFi brin5 13 53 99 Human

| gGL04. 05. 394. 612. 4102.55.999.5 4.0100.0 . .. LMs0942.16.125.27.114.0
1.850.0 1.9104.08.1100.01.5

Pl F628. 53. 887. 47. 899. 43. 692. 94. 7101. 05. 7101. 07. 3 LM509-0. 90, 31,1 07 FEB 10
1.510. 33v®en263. 2109. 04. 1102. 04. 6 PI F6 PCT/US01/24784
1.40.423.27.211. 42. 843. 33. 5103. 04. 5104. 05. 9 Gen095

ReoPr 038. 10. 76. 01. 06. 52. 112. 93. 8104. 05. 693. 13. 1 10 Adhesi on of human col on
carcinoma HT29 cells to vitronectin. The adhesion assay was perforned as
described in Methods. Cell adhesion to BSA coated wells served as a
negative control. Data in Figure 15 are plotted as percent of maxi num

bi ndi ng (absence of antibody), and are the nean of triplicate

determ nations (+1-SD). GenOO5 bl ocks human nel anoma and endot helial cel
mgration 15 Integrins aVvl33 and aVP5 participate in cell mgration,
therefore we determ ned NETRUIRISERTPEPORMW idp! ock vitronectin-stinulated
cell mgration. Vitronectin-stimul'ated cell mgration involves aV03 and
aV35. (Gen095 dose dependently inhibited endothelial cell mgration when
vitronectin was used as a chenoattractant (Figures 5 & 6). Interestingly,
Gen095 also inhibited mgration of both HUVECS and A375S.2 cells to serum

(Figures 7-9)...20 These findings could be potentially inportant for

angi ogeni c akﬂ)%3@5ENFW@FKﬂ%EﬂggdﬁgﬁﬂﬂﬁBQDE§Q@§BESE €IQMe targets for
Gen095, aVa3 and aV(I5, are central receptors that are activated by a
variety of mgratory factors that are present in serum Mgration of HUVECS
toward 2 p.g/m vitronectin. The assay was performed as described in

Met hods and cells were allowed to migrate for 6 h. Photom crographs are 25
representative fiel dNGNSOUMISEDIAY SIOMBNT DU DEPOT i gration in Figure 16A,
absence of antibody, (16B), Gen095 (5 p.g/m), (16C), Gen095 (40 p.gfm).
Figure 16D is graphical representation 84 07FEB2005 WD 02/ 12501

PCTI1 US01124784 of cell mgration in the presence of varying concentrations
of Gen095. The data were normalized to percent of control (no anti body)

whi ch was consi dered as 100% and each point is the nean of three
transwell filters (+/- SD)
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fields (I Ox objective |ens)

M gration of HUVECS toward 2 .tg/m vitronectin in the presence of
anti bodies to 5 avP3 and av(35. The m gration assay was perforned as
described in Methods, and cells were allowed to migrate for 6 ho@rkFER Moo
and P1F6 are mAbs directed to av(i 3 and avf 35, respe:éti ¥ 1',(%784The dat a
shown i gyda2gwsoe 17 were nornmalized to percent of conth E{U‘? ant i body)
whi ch was consi dered as 100%- and each bar is the nean of three transwell
filters (+/- SD).. BSA, se.. 1 gG.and... I f, iRekn, afbrétR erit dnd
controls. %@P%%@d sieg Oiéﬁgggr%Ese%tvsmoé%cﬁgiu%g??’of%gn%f% ‘bot h_antj badi es, The
ant i bodi eg,anEhiRSA BRER disamadatsian in o mpeeemes eff VAHPHSGPICERTEipY Pt % gration of
HUVECS towards 2% FBS. M gration.a lQ¥Rey tHat Risoasdbrddors  4h and
the data WwesPlelsHesRSECHY 088 c %Sle"a%ﬁ??{%ﬁ\é? °33‘Js,f. Fi glyure IS&A% iE%’a [gr aphi cal
r epr esent ggon ek daehdini G adetroof tiplicath detgymmatiane &P B 6Y“PIEE. ©
conbi nation_of 15 LM509+P| F6, isotype matched control antibodies (human and
mouse) .3 Trrsibadies s L& HETR proteins were used at a concentration of 10
pig/m. Figure 18(B) is a graphical representation of cell mgration in
t he presence of ReoPro and Gep(Q95. .Ph i crographs are representative
q 0&8?%?‘1(’6 Q{irggti Oﬂgi oni gure 1_Q(p“‘, +he—absence

of anti body—FrUUT §:pohtiar) -Gaan095 Kibrinogeyl nFiprin and IEing!lF@nlényﬂ Gen095 (20
~tglnm). The data were nornalized 20 to percent of control (ggagaiti body)
whi ch was considered as 100% and each point_is the nean of three
}\Ar answel | 44t tees (315 7P%. Mearnl 01V20T= 5587355 2 4del 1160.0 bhdr dO91I0b4-FBS.

gration assay was allowed to proceed for 451+€i1rad t@«?o?%tla Y% 1c@pt ured as
described iLM6Met hodg.l 2Ant i bidi®h! weted tk8d AO0&E 17 codCERtration of 10 g/ m .

Fi gure 19( is a ical sepd L3 @n ofoealll mogoatifonldl® 4He 25
presence o aryi n%lé'?%?cagnt%‘gfﬁﬁs g%ﬂegnoga Fi qure %B/%g) i Jéaphi cal
repr esent atijivgos-of oot 0.3 m gr.akildn ihO-Qhéﬁpré%-éFﬁég of 10PRB4d, quéétg

conbi nat i o&’g LM609+PI F6, isotype matched control antibodies (human and
nouse). Th ata were normalized'to Eer cent of contiogl ,vaﬂi 951“1'@55

consi der ed Gra09500% | &ntl4eactdpoiat i154tRE méan =P t M85 andhd T i1 ters
(+/-SD). Photom cro:-gr S repr ti e ofiisgd dsi104l0@s.obpettdye | ens)
of cell m gt8t®on ﬁ‘?g‘ﬁ?ﬁ)tf;l gg'rbglfQ(C)%:%q_%gen\fggnff antibody —Fgure—19( D),
Gen095 (5 grm), and Figure 19(E), Gen095 (20 .tg/m ). Results described
above i-ndicate that Gen095 bl ocks tunor and endothelial mgration to
vitronectin and serum Next, we detenni ned whether this_antihbody could

i nhi bi t jpFGF-  stAdmsioatos tumal dolonicgreimomoHT29s s ROWFPIFROFi g8 PEY0" BFEF

sti nul at ed HUVEC cel, | r.at.i. t i b TEBACEaicD e oo
Si gni fi cantW@*ﬁ Blgrggas Fﬁs?%beétn?%[uefh%és @é@ﬁ%n‘ﬂ@slq 1! wehs) eerisd

ated cell mgration. 85 07FEB 2005 WO
02/ 12501 PGldphis0 Lol Slatd/ingfiguré bﬁwareplomwvgﬁgwﬂgmw P’S‘r‘?%é%%ls"r‘]‘g? %St he
presence of bﬁa):’{ Ia%ﬂ% t#glglggn%ifgﬁﬁcatéﬁetemj&rﬁa,{si(qmsmhanber filters were coated
’ n, and t

with 2 jig/ Pt nect | he assay was,
GenO95 blocks human melanoma and endothelial cell migrakon

15 Integrins aVP3 and VPS5 participate in cell migration, therefore we determined

whether Gen095 could block vitronectin-stimulated cell migration. Vitronectin-stimnlated cell

migration involves aV3 and oVP5. Gen095 dose dependently inhibited endothelial cell
migration when vitronectin was used as & chemoattractant (Figures 5 & 6). Interestingly,
Gen095 also inhibited migration of both HUVECS and A375S.2 cells to serum (Figures 7-8).-

20 These findings could be potentially important for angiogcm'c and tumor therapy because they
suggest that the targets for Gen095, o'VP3 and o'V 5, are central receptors that are activated by
a variety of migratory factors that are present in serum.

Migration of HUVECS toward 2 pg/ml vitronectin. The assay was performed as

described in Methods and cells were allowed to migrate for 6 h. Photomicrographs are

25 representative fields (10x objective lens) of cell migration in Figure 16A, absence of antibody,
(16B), Gen095 (5 ug/ml), (16C), Gen095 (40 pg/ml). Figuf:c 16D is graphical representation
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performed as described in Methods. Cells were allowed to mgrate for 6 h.

In Figure 20A-E, each data point is the nean of 3 transwell fllter%éa(gms
SD). Figure 20(A), bFG- Figure 20(B), 5 Gen095 (5 pg/m); Fi gure

Gen095 (40 pg/nl); Figure 20 (D), no-bFGF. Figure 20 (E | nhi bition of
cel | ni gv@o1es01i n the presence of various antibodi es BB P4gr aphi cal | y.
Gen095 bl ocks human nel anoma cell invasion Results described above indicate
t hat Gen095 can jnhibit cell < Th%@fdggave,ewe

quest i oned WHEtRER I Phi%s ﬂ‘%mefeﬁ%e &e‘agqud%g%o tg{lﬁ%r@&gg Pl invas, on,

mul tistep nhRalkd®Rgsgeri bedonurammlawmdy)emchazdheglﬁléﬁed aﬁé@?"é@&é Eash pejpt t he
matri x, and mgrahéjrgrn of CeilliJ ; gh t he degraded matrix. We chose fibrin
as a matri i tegreap phfiee Yl A8 Use Gen095 was able to bl ock tumor cell
adhesi on to fi biighatichbfBHUNVECS)towabd2 ﬁﬂml/\ﬁtnbmctﬁiigt!m presence of pibediesdo of A375S. 2

cells could be inhibited by LM09, su at | east
avP3 i n5t hixP3mang epds The jPsRSERY FaS B ‘g’ffa ‘?e? l\gc\{%g%%ﬁ@nft‘)sr@{:mel I

| nvasi on 1t by %g@g{ulgﬁfc'f&shb&%eirﬁmraﬁdm@aﬁmbad&&mm&bmﬂzmtmd to platel et
GPl b/ 11 a(] erved as negative controls. Coll Cﬁmﬁ&X these data

suggest t haﬁsp@'rvmghcm shevreia Fisvs| Ly WSrTORPALARAIR PEFFRGY mel anoma cel | s.
| nvasi on of @%3,5%%11 (of =Y Jogl&ﬁagyg}h%aanﬁle&hibﬁhg@k médn olfrgﬂdu)answlel’hﬁuss on assay

was al | oned” procee or h and data was ca (11 ribed in

Met hods Pift S &Sbgm%hg(}éﬁ‘bh“"?aéfﬁcb%@ﬁ‘lW@@V?ﬁogﬁ’(’g%%( obj ective |ens) of
cel | asi Ol c':in&%ﬁnzéfﬁa&il altiBdi@DBR ABEbOBIES a&GBS.RtWei:hodcdata Fi gure 21(B)
Gen095 P "%pﬁ rﬁ% Figure 21(C) and (D) are graphical representation of

cel | |nva5|cgrwcntt#tlm<§é%h&’@ of Gen095, 10E5 F(ab')2, LM609, PIF6, LM PIF6
(LMB09+P1F6) , n%pﬁuvﬁwmmm@w SEraiod advhyl vg@)auo@da@mﬁe@tw e 21(D):

The concentrati on ant| bodi es e dat a
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as 100% ang,&a6LoRObMteil %11§rhﬁmnﬁxalﬂ1c0fare£dﬁdsee®ftmmv@w6fPdm@FaQOT(-ﬂlf SD). 25

Concl usi on Cell adhesi on, vasi o | ns such
as av33l5%and-MepREEirs, G&WQQ“FCQC BP@“f@nSﬁﬁ%t SHart ymb I;ﬁlgv dil%) gé 1%%&38 avP5

i ntegrins thatinalde QP8 s&RehbYon oﬁWﬁEFlgﬂb laa}jxsaanphlcatb@pne@ntam@% was

able to block mgration and i vas t hat r ated by
bFEGF or seraghmigrpiogdn F’é@[?F"c"%F @% ‘?ﬁgi%%% 21“'1'10’“16@%3 ﬁqs‘ﬁge rg({?%}ﬁt%%nhl bi t or

of tunor a“ﬁi:kﬁ[{(ﬂﬁtdﬂj%btivahen@aifIcelemgfaﬁSrsm@@mdDB(@x\dxe akseBS of et ﬁtﬁm

Vashay ek, EORORER o sz Sae N e @hsr iy T v pelno ATy B

C. S demgg&emtaﬂwn&\d;(no%&mhmcgwasl&ﬁﬁderddmw%,Mnadgw@bmth#ﬂ@aﬂansgenes
under go rearrangerne\v‘g:\sl‘lI sorr2 bf 86 0 7 F E B 2005 WD 02/12501 PCTI USO1124784
nutation an®f iR 3 n mce that | ack endogenous Ig _

| nt er nati onal Migration of A375S.2 cells toward 10% FBS. Migration assay was allowed to proceed

for 4h and the data was captured as described in Methods. Antibodies were used at a

concentration of 10 pg/ml,  Figure 19(A) is a graphical representation ?f cell migration in the

25  presence of varying concentrations of GenQ95. Figure 19(B) is a graphical representation of
cell migration in the presence of LM609, P1F6, combination of LM609+P1F6, isotype
matched control antibodies (human and mouse). The data were normalized to percent of
control, which was considered as 100%, and each point is the mean .of three transwell filters
(+/-SD). Photomicro-graphs are representative fields (10x objective lens) of cell migration in

30 Figure 19(C), absence of antibody, Figure 19(D), Gen095 (5 pg/ml), and Figure 19(E),
Gen095 (20 pg/ml). : : :

Results described above indicate that Gen095 blocks tumor and endothelial migration
to vitronectin and serum. Next, we determined whether this antibody could inhibit bFGF-
stimulated cell migration. As shown in Figure 9, bFGF stimulated BUVEC cell migration

35  towards vitronectin, and Gen095 significantly blocked this stimulated cell migration.
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Cinical [Go0e%xblepks ignn mylgnomarelyinyasey 7 Frijedl ander M, P. C. Brooks, R

W Shaffer, C. pMultkiddGdedlabovk indisate ik GEH095 SdAGnHDit ofll adh2fonGhemBEdtion.1995.
bt i aiieie s URAD b ble o LSS, o5
ot her wigse prdias tiabinfaves bl iddsioy, degRiaton di e mafix & rfigriegof eet)s emgh i pti on and
XA el TSRl 050 B AL Bl B SR | VT O
the scope biick tufiter eqlipéirdien toctibein (Figuredy. ASLshdwviSn BigEEBR0D@sidn of A3735D| at ed hunan
oot ol 1 b5 AR BT AER AR R e oL
sequence afendd5 dosstipentunely tihibHdQurhdD céllonakioSERUEDIMG RreleBngGRndO 3, SEQ | D
10 41 e LR S RS Ry 8 o, hereol
bi ndi ng  plaktshgyest tHieGe095 @ effecdielypideb invhsainwf lurpomplenenargllat | east one
o £1 cat] on ¢ REPAGRor 31985k cetkuplps bRl € S M Rl e O T
anti body carocesdt fog@A thimiddaty wasperptured res tdeerived in diedhedsdi Reptamicresraphinie _
sequence dEelf RIS (ro el et ool g W Ting L0 B 10 AC1 C
20  antibodies, Figure 21(B)} Gen095 (10 pg/ml), Figure 21(C) and (D) are graphical representation
of cell invasion in presence of Gen095, 10E5 F(ab’),, LM609, P1F6, LM-PIF6 (LM609+P1F6),
human and mouse IgGs (H-IgG and M-IgG). Graph Figure 21(D): The concentration of all
antibodies and proteins is 10 pg/ml. The data wetre normalized to percent of control (no antibody) -
which was considered as 100%, and each point is the mean of three transwell filters (+/- SD).
25 X
Conclusion
Cell adhesion, migration and invasion requires integrins such as avB3 and avps.
Gen095 is able to functionally block avf3 and avf5 integrins that are expressed by
endothelial and tumor cells. Gen(95 was abie to block migration and invasion of cells that
30  were stimulated by bFGF or serum. These results suggest that the Gen095 isa potent inhibitor
of turnor and endothelial cell expressed avf33 and avf5 integrins. |
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15 sequence. 4. An isol ated human nonocl onal anti-dual integrin antibody or
antigen binding portion thereof of any one of clains 1-3 that speci fically
binds to human Al pha V Beta 3 and Alpha V Beta 5 integrins. . Q?F 2005
i sol ated anti body of any one of clains 1-4, which binds to hurran AI E/B
Beta 3 amolo2ptila V Beta 5 integrins with a KD of 10- PdWus01248s. 6. The
i sol ated anti body of any one of clains ]-4, which binds to human al pha V
Beta 25 3 and AI haVB ntegrins D of F ss, 7. The
i sol ated anti bW‘S’? 2y a?)sn%w%*“n%l ﬂf\aq‘ 1a‘n(\/\/ﬁ]:":ﬁﬁﬁ“Bus #84 %‘ﬁ%ﬁ’hﬁal pha V
Beta 3 and Npma:n\ﬁ]cﬁfgty&559-ﬁmegrl ns W|th a KD of 10-9 Mor less. 30 8 An
i solated hu n nocI n ant i, body, t t h r£gi on of a
dual integrf ngelrﬁ gs aﬂayaon’tflb% At l?g’anyT%h%qo Ié(:)Irgl ﬁéﬁ@ﬁfsd I§ 88 0 7
FEB 2005 9. Amcmmacmmmwmmammlmwmomﬁue Mrflabd, B MgrazrORegen,body of
any on of thep r t he
hybrid isp e{)% oECmg'gé th gal ne ?X?rﬁ%hgﬁ a%\é%grhﬁc%]on human
ani mal havi ng Mgﬁa)omﬁd o nipyszas.i nk39-a I?hmﬂm-spliwd'azvmn@haﬂnandmarf@gvem@mr
transchronmosone _and. a .hu hain tr go transchronosone,
fused to an i mfBF nsfnlng% qap ckg&%m%ﬂﬂ%aélgésaﬁg%%hejgﬁgﬁérmnocl onal anti -dual
i ntegrin ant Bbodybeagec,oMdi n@ﬁt 0 Gemativgn bighhviditsh dupane Mebl gmiskai Nefirewher ei n
sai d anti body %u&s {)ég 41 6. neutralizes at |east one activity of at |east
one dual integrin protein or fragnent. 10 11. The isol ated antibody of any
one of 1@ he paedativid IMi %Lvﬂpmelbanﬁtm@h% PniY; Budsen, Hylerdgngl $- ladhesion to
vitronectin.  laendhd hsfhd 8aanhy e, izl %%cﬁ;mﬁmhﬁdme&ﬁgér%g clai s,
eavy

conprising a human chain a hunman kappa |i ght. chain.
The i sol at ed ari??‘fbodaglbﬂﬂﬁbryh@ﬁé Igf mavecleneb aaidioigs diow artoved oipiRi di ng an

lg@d or 1gG3 %&Y&Mg@mc%%elﬂamrlﬁﬁteuﬁl@iog;}ﬁﬂs@rstsl body of any preceding
claimfor use in therap armaceut | cal conposition cor}%ﬁljém ng the

i sol ated hunmdn Gesthd# Brﬁqrmarm M-(?EEFFT LiZpwigg Fi Homier o dipesst o of the

precedifng cl ai NBoANGhgRRRAL FRCR Etlf&aiuinyr'ﬁrs&ﬁa&a@mlog}cw 177er84. 25 16. A
conposi tion accordi ng to claim furt her conpri.si ng an effeétl ve anount

of at | east borfdicgf (?et@ét]abf\eq‘?i%l %1 bt 15 of 2VTgtesHRt Y8 st, an

antirheumati C, ,80if3+a€sCinsights into potential mechanisms of action and clinical development.
The Journal of Clinical Investigation 103: 1227-1230.
7. Friedlander M., P. C. Bro':;ks, R. W. Shaffer, C. M. Kincaid, J. A. Vamer, and D. A.
20 Cheresh. 1995. Definition of two angiogenic pathways by distinct oV integrins.
Science 270: 1500-1502.

It will be clear that the invention can be practiced otherwise than as particularly
described in the foregoing description and examples.
25 Numerous modifications and variations of the present invention 4re possible in light of

the above teachings and, therefore, are within the scope of the appended claims.




rel axant, a narcotic, a non-steroid anti-inflamatory drug (NSAID), an
anal gesic, an anesthetic, a sedative, a |local anethetic, a neuronuscul ar
bl ocker, an antim crobial, an 30 antipsoriatic, a corticosteriod, an
anabolic steroid, an erythropoietin, an immunization, an i nmunogl obulin,
an i mmunosuppressive, a growh hornone, a hornone replacenent drug, a

r adi ophar 'Scal , an antidepressant, an antipsychotic, a sti mgl7apFgg 206
asthma neth n, a beta agonist, an inhaled steroid, an epinephrine or
anal og, a cytokine, a 89 0 7 F E B 200 cytoki ne antagoni st, a

radi ophar maceuti cal, an estrogen receptor nodul ator, a cytotoxin, an
anti-cancer agent, an _ al kyl ating agent, an antinetabolite or a mtotic

i nhi bitor .l 17. ARnisplatst @anmoglpe Riefualo fustin canbbrdy e atigs bindingn

nonocl onalpeaidhithéletThaviRg kNbRO6deheaR! dHaRMY 1ight ARE IS LdhA gmBgatiEoN

t hereof of any one of clainps 1-13. 18. An _isolated nucleic acid according
to clai th FyIuERERihipattivge RUNRR Rovod: SRRMD M2 SEREP NGit.eFiQ B ¥ft4 body or
variabl e regj BNLREEESEQ APND:6 & NGnseRftild IR atigf tholetk | D NO: 8. 10 19. The
i solated nucleic acid nolecule of claim17 or claim18 wherein the nucleic
acid nolecule is incorporated into an expression vector. 20. A host cel
conpri si NG an eXPfsiseh Hme Gh@fociBfA Odntildial folefih %ﬁb%%sorlém% & bitafagst cell
according to claim20, wherein said host cell is a COS1, -7, ~HEK293,
BHK21, CHEPrischacofsperéipe tgsiaim Spomprisipgat leasp pae varipble gpgion Fepepsisivan or

pl ant gl Isp2fb R8:7 A g1l modofeQ): 4 RERENGEVRGN R fHHE heBdtoc! onal  anti - dual
integrity anti body or antigen binding portion thereof according to any of

claims 1-13, conprising culturing the host cell of claim20 or claim21
under condi.ti ons: fuiefed tHatan théncalohdl DREYduLIS ireosRf €886y F3antiPerd mﬁﬂ&ggm f _
claim

non- human aninqh WQ|ch-,x re?ses a human_anti body _of ané one of

1- 13, wherRef4PrthEeq P&%‘g’é%"cc Y- FOTREATE AP chHn SDRs gad BE chywpPRS| ng a
human heawsvieBahe s ageneqehcd Bangd bf@IMBo WBavgNchait OMMBN9S i@htlinehai n
transgﬁge or trans chronosone. 24. Use of an isolated antibody according
to any Sne*B™ & aim 1-13 in the manufacture 30 of a nedicament for the
treatnent or prevention of a | eukem a, acute |eukem a, acute |ynphoblastic

PRI NCE IR Pt R
hairy celgorticaukemfaf anyedead\cpliras 1 3aha ypadtfioaky §iM3Sh hudat KiphhonBeta Bodgki n' s
di sease, 2,,3%,4ARFBA99 niegrins.
20
5. The 1solated antibody of any one of claims 1-4, which binds to buman Alpha V
Beta 3 and Alpha V Beta 5 integrins with a KD of 1077 M or less.

6 The isolated antibody of any one of claims 1-4, which binds to humao alpha V Beta
25 3 and Alpha V Beta 5 integrins with a KD of 10° M or less.

7. The isolated antibody of any one of claims 1-4, which binds to human alpha V
Beta 3 and Alpha V Beta S integrins with a KD of 10° M or less.

30 8. An isolated human monoclonal antibody that that binds to the same region of & dual

integrin protein as an aﬁtibody of any one of claims 1 to 7.
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mal i gnant | ynphoma, non-Hodgkin's |ynphoma, Burkitt's |ynphoma, multiple
nyel oma, Kaposi's sarconm, colorectal carcinom, pancreatic carcinong,
nasopharyngeal carcinonma, malignant histiocytosis, paraneoplastic

syndr one/ hyper cal cenmi a of malignancy, a solid tunor, adenocar cihbhbf 2005
sarcoma, malignant nel angnma, hemangi oma, netastatic d| sease, 5 cancer

rel ated bon& resHpprolesd humpe onpelonst éﬂh-dﬂﬂheﬂtpmmmdnbfgnnme dif semse. 25.
Use of cl ai medéds [ d effective
amount  of at I el?;léé\%ﬁgﬁep% oélp&aﬁgéejjt]%gtggﬁ%’ “"].‘I%mgld& H}"bﬁ’}rdglrﬂgr&t o m% B

ant agoni st , “@hokined fiem wettansgenig nop-dw treaninod dwwing 2 gauonarqooﬂpnmng ahmaar st er oi d
anti-infla r r ny; |c a sedative,
a local anet heﬁlﬁlaﬁa“ﬁ?&%g& ﬂmg{a n% §Jllé:anilna%rll ng%:rgrb th‘ fpe or

anti psori at freaschromesanie; Bisedstpiap immentaliasbdebl i ¢ steroid, an er yt hr opoi etin, an
i mruni zation, an immunogl obulin, an innmunosuppressive, a growh hornone, a
hor none repl acenent drug, a radiopharmaceutical, an antidepressant, an
anti psychot 1€, aAdsolated miap monoclendi mati- dmmadiitmhiaaﬁboda abRtdinga@Qil She ofN

ant agoni ot - 9 <phis RLATPRE T EP by R PPeprRebls SeiRRetleod ap ot o 1 <

sw tabl e fort legavwrﬁudrmﬂembtcmtca&em i ntranmuscul ar, intravenous,
ntrartigglar, intrabronchial, intraabdorninal, int racapsul ar,

ntracartil agi nous, intracavi tary, intracelial, intracelebellar, 20

ntracer ebr élg/entTfiecaﬂldpd anhhodyarf@hy ege qfrﬂterpmredmg daitos vihithicagplefely ighibits
ntrahepati g1z1ic8f gmggﬁ, d%l hn | Ntraostea], intrapelvic, intrapericardiac,
ntraperitoneal, intrapleural, Tntraprostatic, intrapulnonary,

ntrarectal, i nt rarenal, intraretinal, intraspinal, intrasynovial,

nt.rat hor ac [ nal ect buccal ,
subl i ngual , II?:nt rgﬂr}talé(g%@%{rhggdtyrdafh%s%gﬁr/noglt&} %%e%?%#im} gi%'“m% mbi ned
medi caneh?  BEATHFIan #g atvean kenpe et chinany one of claim 1-13 and an
effective anount of at |east one of: a detectable |abel or reporter, a TNF
ant agoni st an antirheumatic, 'a nuscle relaxant, a narcotic, a non-steroid
anti -infl ahirat ofbf iaielgd aqukaly of) any ome of Sequesieding dlainsn estiTstrgon lgGisedat i ve,
a | ocal aneldmBttesvy dafdeuUr omuscul ar 30 bl ocker, an antim crobial, an
antipsoriatic, a corticosteriod, an anabolic st er oi d, an eryt hr opoi etin,
an i mmuni zation, an i nmunogl obulin, an i Mmunosuppressive, a growth

hor nDne, 281 BT NUTHR i§cRaRGaEN mfmweceangampﬂemw{,%cal ,_an
antidepressant, an antipsychotic, a strnulant; an asthma nedication, a
beta agonist, an inhaled steroid, an 91 0 7 F E B 2005 epi nephrine or

anal og, a cy4.0ki Aphaiacugsl %ﬂﬂﬁhﬁﬂéﬁ%@héwﬁo&&d%ﬁ%hﬂﬁ&%ﬁl en 304" ate or

sequenti al use for treatme prevention of | eukem a, acute

| eukemi a, a(?uetggn ‘*PWBM PRE PR %ElIPE"ﬁ?déPg(‘}d\EE‘f an3a phprmacentioally| acerptablaR ALL,
acut e nyel ocaridreukem a (AM.), chrom c nyel ocytic | eukema (CWM), chronic
I yrrphocyﬁg’ c leukema (CLL), hairy :

16. A composition according to claim 15, further comprising an effective amount of at
least one of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle
relaxant, 2 narcotic, a non-steroid anti-inflanimatory drug (NSAID), an analgesic, an
anesthetic, a sedative, a local anethetic, a neuromuscular blocker, an antimicrobial, an
30 antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an immunization, an
immunoglobulin, an immunosuppressive, a growth hormone, a hormone replacement drug,
a radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma
medication, a beta agonist, an inhaled steroid, an epinephrine or analog, a cytokine, a
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5 cell |eukem a, nyel odyplastic syndrone (MDS), a |ynphoma, Hodgkin's

di sease, a nmalignant |ynphoma, non-Hodgkin's |ynphoma, Burkitt's |ynphoma,
mul tiple nmyel oma, Kaposi's sarcomm, colorectal carcinoma, pancredi ¥ €FB 2005
carcinoma,, nasopharyngeal carcinoma, malignant bistiocytosis,

par aneopl asti c syndrone/ hypercal cem a of nalignancy, a solid tunor,
adenocar C'c%gme A oR TR rad BN b NER cATBn RN PRn r G ML AR, d AR TA C

di sease, cancer rélated bone resorption, cancer rel ated bone pain or
mal'i gnant adli-sewsagestn diodatiol agast an petnctapelilg ppumitowrinkibitldreast one of a
detectabl e | abel or reporter, a TNF antagonist, an antirheumatic, a nuscle
rel axant, a narcotic, a non-steroid anti-inflammtory drug (NSAI D), an
anal gesi c,17an Aneistined inuclein swdiatdlerele encoding theaheandne miogoclenaheti-dwaiscul ar 15
bl ocker . an_antim cy obi gl . I i.af i j cosi-eriod, an anabolic
st er oi d,5 éﬁ“%ﬂr"?%"fﬂ%ﬁéF%ﬁe%?g%ﬁg?%“nq‘?ﬁfﬁdgﬁyg“ﬁ%?%‘%ggfﬁbm in, an

i nmunosuppressive, a growh hornone, a hornone replacenent drug, a

radi ophar ngceut,i cal i ) i O Lyl ant, an
ast hma nedi cat f‘gﬁ?olgecg{e}?cgﬁéﬁgﬁ%‘%’?ﬁ%}&i ?]1%%1 leﬁgﬁsc% @?%;ﬁ% an ngbﬁl?’%gp rine or
anal og, a aetdodliimtegrinmtibodyyor oiiable regiemyemofstomprising BEQ MAMNG Aot 3E@ Idf a 20
medi canment,dar the treatnment or prevention of: |eukem a, acute. |eukem a,
acute |ynphobl astic | eukema (ALL), 13-cell, T-cell or FAB AT L, acute
nyel oi d0l eukemia (AM.), chrom c nyelocytic | eukema (CM.), chronic

| ynphocyti,g | e ] ; LI : i I 1.C..gyndr one
(VDS & 1GmpndlE ittt sl € Bl qut OF Hudh VLRI EHE BT 0T
| ynphoma, rBieduietis insorpynatsk dnte an enpleassipr eectopel oma, 25 Kaposi's sarconm,

col orectal carcinoma, pancreatic carcinoma, nasopharyngeal carcinons,

mal i gnant bi stiocytasis; paraneopl astic syndrone/ hypercal cem a of

mal i gnancy20. a goiastiellicomprsingadenprisssiosi g praccasding tradaimrldl | gnant el anomm,
hemangi,gma, netastatic disease, cancer related bone resorption, cancer

rel ated bone pain or malignant disease, wherein the patient has been
pre-treat éd-wi thhest cekbastording taaleinh 38y Wheed rsdidmipst efllalye 6R8-1oFCAX-4i ns 1- 13.
30 29. Usemeifral phrasiciftn s}, ihpds, @573(,3@?%,“@3}Hc@{%y@lﬁﬁa,QWfﬂo?darHi 1-13, in
the manufacture of a medicament for the treatment of prevention of.

| eukermi a, B&icd! | eukenia, acute |ynphoblastic |eukemia (ALL), B-cell,
T-cell or FAB ALL, acute nyeloid | eukema 92 0 7 FE B 2005 (AM.), chronic

nmyel ocytic_ | eukem a ),. ¢hronic | ynphocytic |leukema (CLL), hairy cell
| eukem®, Hyel @d?ﬁpﬁé%%mgw bWE’aPM?@%YWWF%’éR?W@Wﬁ?eaSe, a
mal : gnant Hiydmphsion maeom&g&hlgl%ﬁm&wmﬁhﬁﬁargﬁw@rtﬂdg&dmmﬁt g@ultiple
mycl onm, aposi's sarcqoma, col grectal carcingmg, . pancreatic carcinona,
nasopharyrfgé%‘mgg%‘?ﬁﬂﬁ‘rﬂ,““gﬁrfﬁ{’ QRS Fychythat the gpERogE isexpisssfd neopl asti ¢

syndrone/ hypercal cem a of malignancy, a solid torpor, adenocarcinona,

sarconm, | i gnant nel anonm, henangi , nmetastatic disease, cancger
Fol ated bore rdLBFBETHPORTER AP FTSh CHEREc R RIS GhARY 7 Cease.

wher ei st hetaim 1-13, wherein the transgenic non-human amimal has a genome comprising a hurman

heavy chain transgene or transchromosome and a human light chain transgene or

transchromosome.

24, Use of an isolated antibody according t¢ any one of claim 1-13 in the manufacture -
30 of a medicament for the treatment or prevention of a leukemia, acute leukemia, acute
lympboblastic levkemia (ALL), B-cell, T-cell or FAB ALL, acute myeloid leukemia
(AML), chromic myelocytic lexkemia (CML), chronic lymphocytic leukemia (CLL), hairy
cell leukemia, myelodyplastic syndrome (MDS), a lymphoma, Hodgkin's disease, a
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patient has been pre-treated with at | east one conpound or protein selected
fromat |east one of; a detectable |abel or reporter, a TNF antagoni st, an
antirheumatic, a nuscle 10 relaxant, -a narcotic, a non-steroid
anti-inflammtory drug (NSAI D), an anal gesic, an anesthetic, a s%dJalgngmS a
| ocal anethetic, a neuronuscul ar bl ocker, an antim crobial, an
antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an

i mruni zat i . i nagl obyl i n, , an _i.mmunQs ressjve, a,growh hornone, a
hor none rep %lgg%ér%)fm %F@?Dngﬁ?%nggﬂpme&#g&l lymghomsa, pulfipls e, an

ant i psychotiappsia satoimay|calotectah tarésdoiuyparnkheai®irGiiinicO RasophaB Rkl 8gaRLSL . an

i nhal ed ster%i@glglén%‘rlm eFi nephrine %,anal 0g, a cytokine, or a cytokine

ant agoni st . PAFAAMNEFY I PAENFARAHG SRGE Ry BRAsmin gt paligunrhg seliferi al
and a cont aiuney, ad@:0egpEihcrhd) GardorsQ lbHlighiht Blelaforhd) ARkl gictSd nfeRk AN Ohisate | €ast
one isol ated human anti-al pha-V 20 subunit antibody according to any one
of cl ai faqesr p%’i‘?dablaﬁ‘émé?r&‘% ganger refated porepainar weligkntidisese.  wherein sai d
container is a conponent of a parenteral, subcutaneous, ‘i ntramnuscul ar,

i nt ravenous, [ ny artt ilc,ul ar. i ntrabronchial , intraabdom nal, intracapsular,
ntracarti1’ayi n00%°t PHEY e Bhfeale medigamsptdp pdipinisterpd ratbhan effedtive pmorzs

Nt racer ebrof\ue Magti ¢idl off a detBEtEAE YbbiCor roptirfed GETNE Qﬁthg’oniisﬂ?aﬁaaﬂﬁl%%éﬁ'c

ntrahepatic # ntlr arrzocardi,al , intraosteal, intrapelvic, 1nt rape??cardi ac,
nt r aper i t SRS TIPFREH ARG 2 noprsteroid arfisinglemmatoryi drpg QFSARdraarapalgesic,

ntrar edbalen enedtifedic,enseldativieNd foaklekitAdic, a hAlédsRlRMIockbN bh AHIOULR en
nt r at hor aci trauterine, .intrgvesical, bolus, vaginal, rectal, buccal,

i. 3 ect
subl i ngual ,m?g?nst‘)?% & SPricesteriof, an roanalicsierqitk |ap FaithoRpsipcen wrmusizationmn 30 32. A
medi cal  devingpogidmlinj miinghuabsub@esive aNGokhitbide, MMUBAheARlkeRbR¥RIY SuUbuni t
anti body agcordi g tagm%n%/‘l om;angl clainms 1-19, wherein said devicels
suitabl e to contacting o3 G PIESTHOE FPNBRIFHOKS st et t, s @sthipe | east
one ant i - alopilicaNors wtheri dgonist, ki atiyledytemid, lag @ptacydbifte BOMRIogSE LRGSR oS § OM
par ent etjal , eous, intramuscular, intravenous, intrarticular,
i nt rabré%cﬁ@#@gﬁt?&é%gdom nal, intracapsular, intracartil agi nous,
ntracavitary, intracelial, intracelebellar, intracerebroventricular,
ntracol i cgi nt LYi . iptragastric, Jntrahepatjc, 5 intramyocardi al,
nt r aost ealz,ﬁ' i nlti?gglé \??g%lal:l'ln %é’ﬁge@lll%a#%i fereiy 3 a'ﬁ@*‘l"af’ﬁﬂ'eéﬂ suifable rfap| eur al |
nt r apr ost @eieeteral,ntsubgtdoemiar intrastonlar, e ditalvenold)t fietaeitalar, ifkdbamekibnal ,
nt r aspi Nalipeaabdondsy QYL [ horacic, intrauterine .intravesical,
bol us, vagi nal . rect& , %E%%aé’l @%cu gty bty nggréf‘?hal* dprapelefeliger nal . 10
33. - AZHorRuaeraliToYIniritalge iittacalir intlacapvica, ipfrapattrigtitnheppigramasscddig, ant i body
of any one im@bsted i ifBaptivis Bfa: od..of arow ng.the transgenic. ani mal or
pl ant of cl ai m33 and?p}ecéve_ri%égc@%prﬁ S?Qap'f 39%9%0?1%:1%81::&1“,[ P%g‘ﬂﬁst%‘fc any one
of claing Pipgulmonary, intrarectal, mt;arenal, intraretinal, intraspinal, intrasynovial, intrathoracic,

intrauterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasal, or
transdermal administration,

25
27. A combined medicament comprising the antibody of any one of claim 1-13 and an
effective amount of at least one of: a detectable label or reporter, 2 TNF mtaéonist, 8n
antirheurpatic, a muscle relaxant, a parcotic, a non-steroid anti-inflammatory drug
(NSAID), an analgesic, an anesthetic, a sedative, a local anethetic, a neuromuscular

30 blocker, an antimicrobial, an a.ﬁtipsoriatic, 2 corticosteriod, an anabolic steroid, an
erythropoietin, an immuaization, an immunoglobulin, an immunosuppressive, a growth
hormone, 2 hormone rci:;laccment drug, a radiopharmaccutical, an antidepressant, an

antipsychotic, a stimulant, an asthma medication, a beta agonist, an inhaled stercid, an
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94 0 7 F E B 2005 WD 02/ 12501 PCT/ US01/ 24784 SEQUENCE LI STI NG <110>

G |l es-Komar, Jill; Heavner, George; Snyder, Linda; Trikha, Mhit é 2%5
DUAL | NTEGRI N ANTI BODI ES, COWPCSI TI ONS, METHODS AND USES <130>

<160> 17 <170> Patentln Vex 2.0 <210> 1 <211> 5 <212> PRT <213> Hono
sapiens <400> 1 Arg Tyr Thr Met Hs 5 <210> 2 <211> 17 <212> PRT <213>
Homp sapiens <400> 2 Val |le Sex Phe Asp Qy Ser Asn Lys Tyr Tyr Val Asp
Ser Val Lys “@ingphrinesr ppalag acyiqhinepr agytokine polagerist,ofer prmltee®s: s4gonts @api ens

<400> 3 G U oBRnMiusd Yor I8 tb¥imef 8r ﬁ@crﬁﬁﬂ bt geurklaa;ahja%utczl\}g?emgér 11> 10

<212> PRT <213> Harm sapi ens <400> &r Tyr
Leu Ala 1 Symphoblastic lenkemia (ALL), B-cell, T-cell or PAB ALL, acute myeloid leukemia

(AML), chromic myelocytic leukemia (CML), chronic lymphocytic leukemia (CLL), hairy
5 cell leukemia, myelodyplastic syndrome (MDS), a lymphoma, —Hodgkin's disease, "a
malignamt Iymphoma, non-Hodgkin's lymphoma, Burkitt's lympboma, multiple myeloma,
Kaposi's sarcoma, colorectal carcinoma, pancreatic carcinoma, nasopharyngeal carcinoma,
malignant hisﬁocyiosié, parancoplastic syndrome/hypercalcemia of malignency, a solid
tlﬁnor, adenocarcinoma, sarcoma, malignant melanoma, hemangiorea, metastatic disease,

10 cancer related bone resorption, cancer related bone pain or malignant disease.

28.  Usc of an effective amount of at least one of: a detectable label or reporter, a TNF
antagonist, an antirheurnatic, a muscle relaxant, a narcolic, a non-steroid anti-inflammatory
drug (NSAID), an analgesic, an anesthetic, 2 sedative, a local anethetic, 2 neuromuscular
15 blocker, an antimicrobiel, en. antipsoriatic, e corticosteriod, &n anazbolic steroid, an
erythropoietin, an immurization, an immunoglobulin, an immunosuppressive, & growth
hormone, a hormone replacement drug, a radiopharmaceutical, an antidepressant, an
antipsyéhotic, a stimulant, an asthma medication, a beta agonist, an inhaled steroid, an
epinephrine or analog, 2 cytokine, or 2 cytokine éntagonjst, in the manufacture of a
20 medicament for- the treatment or prevention of leukemia, acute levkemia, acute
lymphoblastic leukemia (ALL), B-cel]; T-cell or FAB ALL, acute myeloid leukemia
(AML), chromic myelocytic leukemia (CML), chronic lymphocytic leukemia (CLL), hairy
cell leukemis, myelodyplastic syndrome (MDS), o lymphoma, Hodgkin's disease, a
malignamt lymphoma, non-Hodgkin's lymphoma, Burlitt's lymphoma, multiple myeloma,
25 Kaposi's sarcoma, colorectal carcmoma, pancreatic carcinoma, nasopharyngeal carcinoma,
malignant histiocytosis, parancoplastic syndrome/hypercalcemia of malignancy, a solid
tumor, adenocarcinoma, sarcoma, mali gnant melanoma, hemangioma, metastatic disease,
cancer related bone resorption, cancer related bone pain or maligpant disease, wherein the.
paticnt has been pre-treated with at least one antibody according to any one of claims 1-13.
30 '
29.  Use of at least one &ntibody according to any one of clafms 1-13, in the
manufacture of a medicament for the treatment or prevention of: lenkemia, scute leukemia,
acute lymphoblastic leukernia (ALL), Bcell, T-cell or FAB ALL, acute myeloid leukeria
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<210> 5 <211> 6 <212> PRT <213> Hono sapiens <400> 5 Asp Ala Ser Asn Arg
Ala Thr 1 5 <210> 6 <211> 7 <212> PRT <213> Honpo sapiens <400> 6 1 WO
02/12501 A n A@n Arg Ser Asn Trp Pro Pro 1 5 <210> 7 <211> 1190 <EFBM0PRT
<213> Hono sapiens <400> 7 PCT/USO01/24784 Gn Val A n Leu Val Qu Ser Gy
Gy @y Vval val Gn Pro Gy Arg 15 10 15 Ser Arg Arg Leu Ser Cys Ala Ala
Ser Ay Phe(/mhL),Emenﬁemmcgﬁmma@(@mﬁehrme WMo &JS 1elkéniY thﬁy'gaug n Ala

Pro Gy L Trp.Val 3 4045AIaVaI I'l e Sex_ Phe As y Ser
A;(I’)l Lyg T)%f %¥ “k/%{?‘a*Agﬁ’ @é“l‘%h\?g? 53’@%‘“3‘5 (B & lanphomay Hlghizls d lﬁqa& Qer Arg
Asp Asn Serm.1gmﬁﬁlmnﬁﬁﬁméﬁbh-ﬁﬁﬂghlﬁ51yﬁgh&§a SRk vid Hoﬁ(@-lmlﬁ%lﬁl Lﬂxaaﬁ%u Arg

Ala G n Asp_Thr Al a Val r 95 Al a y Ser
Tyr Ala PheKﬁ&%“% JEEFORfO fiFtﬂé‘Jﬁm@fpﬂ: PeRTERp Seraingnay ApsORETY DA CRiStOVBl © Sor

Ser 5 malignant histiocytosis, paraneoplastic syndrome/hypercalcemnia of malignancy, a solid
tunor, adenocarcinoma, sarcoma, malignant melanoma, hemangioma, metastatic disease,
cancer related bone resorption, cancer related bone pain or malignant disease, wherein the
patient has been pre-treated with at least one compound or protein selected from at least
one. of, a detectable label or reporter, a TNF antagonist, an antithewmatic, a muscle

10 relaxant, a narco.tic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an
anesthetic, a sedative, a local anethetic, a neuromuscular blocker, an antimicrobal, an
antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an immunization, an -
immunoglobulin, an immunosuppressive, & growth hormone, a hormone replacement
drug, a radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma

15 medication, a beta agonist, an inhaled steroid, an epinephrine or analog, a cyto]ﬂne ora
cytokine antagonist.

30. An article of manufacture, comprising packaging material and a container
comprising a solution or & lyophilized form of at lcast one isolated human anti-alpha-V

20 subunit antibody according to any one of claims 1-13.

31, The article of manufacture of claim 52, wherein said container is a2 component of a
parenteral, subcutaneous, intramuscular, intravenous, intrerticular, intrabronchial,
intraabdominal, iotracapsular, intracartilaginous, intracavitary, ntracelial, intracelebellar,

25 intacerebroventricular_, intracolic, intracervical, intragastric, intrehepatic, intramyoéardia],
intransteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural, intraprostatic,
mtrapuimonary, intrarectal, intrarenal, intraretinal, intraspina:I, intrasynovial, intrathoracic,
intrauterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasal, or
transdermal delivery device or sysfem.

30

32, A medical device, comprising at least one isolated human anti-alpha-V subunit

antibody according to any one of claims 1-18, wherein said device is suitable to contacting
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115 <210> 8 <211> 108 <212> PRT <213> Hono sapiens <400> 8 Gn Ile Val
Leu Thr G n Ser Pro Ala Thr Leu Ser Leu Ser Pro Ay 1 5 10 15 Grbj%é;ﬂrfﬁlga
Thr Leu Ser Cys Arg Ala Ser A n Ser Val Ser Ser Tyr 20 25 30 Leu

Tyr An An Lys Pro Ay An Ala Pro Arg Leu Leu Ile 35 40 45 Tyr Asp Al a
Ser Asn Arg Ala Thr Ay Ile Pro Ala Arg Phe Ser Gy 50 55 60 Sex Ay Ser
Ay Thr Asp Phe Thr Leu Thr Ile Ser, Ser lLeu Qu Pr 0 75 80 u Asp
Phe Al a Va‘l”r Hd'IFl“W'S‘r‘FmW?th Aeasy pResng- %@FVA%‘#’“*W ﬁmi&f"g)' Ibly At 1Bt efF JB9phe Thr
Phe Gy Prg Lpsefab, ASboblbRoby'S ichaitsdih 30080024200

PCT/ US01/ 24784 100 10 <210> 9 <211> 1048 <212> PRT <213> Hono sapi ens
<400> 9 Memntraprandhipd ipresbferaingy intagagsigrg intacrrtdpginqueuingpepvitery, infFafelly Leu 1
5 10 15 Pragk blzﬁ:H ln oAl U h%l:eﬁaﬁ&irepnéaﬁqn@ ginéh%pd?lae Asn 20
25 30 Leu %g && or Pro Al'a dn ylr Ser g%StAE’ er Tyr 35
40 45 Phe @ltxycmm@:daal,a inferpstad,p Ubiapel Phe mwaperroﬁrdeermtmalt%ﬁl seﬁram@g;alwm 50

55 60 Phe L ednh&ktic)Hhrafditioddrf} iftfafecla, Sotfak @al Eartial, HirasHakt, RiBsymbfal! | €

intrathoracic, infravterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasal,

or transdermal.

10 33. - A non-human transgenic animal or a plant which expresses the antibody of anjr one

of claims 1-13.

34. A method of growing the transgenic animal or plant of claim 33 and recovering from it

the isolated antibedy of any one of claims 1-13,
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65 70 75 80 Val AQu dy Sly An Val Leu Lys Cys Asp Trp Ser Ser Thr Arg Arg

100
115
130
145
Adn
Ser
Ay
Au
Asn

85 90 95 Cys @ n Pro Ile Gu Phe Asp Ala Thr Sly Asn Arg Asp Tyr AIaDaLs
KEFB 006

105 110 Asp Asp Pro Leu Qu Phe Lys Ser Hs Gn Trp Phe Sly A

120 125 Arg Ser Lys G n Asp Lys Ile Leu Ala Cys Ala Pro Leu Tyr Hs Trp
135wWdeyiasy Thr Au Met Lys G n Qu Arg Gu Pro \mdri@oy24Tér Cys Phe Leu
150 155. 160 A n Asp Sly Thr Lys Thr Val Qu Tyr Ala Pro Cys Arg Ser
Asp 165 170 175 Ile Asp A Gy Phe Cys A n Sly Ay Phe
Ile Asp 180 185 190 The Th%@@%?%% Arg Val Leu Leu Sly Sly Pro
Ser Phe Tyr 195 200 205 Trp An Sly Gn Leu Ile Ser Asp Gn Val Al a

&t & YoesSBinaky 911131 Beadher, 288 rdyy sier PLondds nriaha, Tysniber |le Lys Tyr
Asa G n Leu Ala Thr 225 230 235 240 Arg Thr Ala Gn Ala Il e Phe Asp

Asp <320> DyaL herEctivy ANBBOIBES, VVQHPOSZABND5BETHHES ANB U3ES Sly Asp Phe Asn Ay
Asp Sly Ile ‘Asp Asp The Val Ser Gy 26D 265 270 3 07FEB2005 WO 02/ 12501
Val <@y APYy28Pa Ala Arg Thr Leu Ay Met Val Tyr lle Tyr Asp Gy 275 280
285 Léqs? Asn Met Ser Ser Leu Tyr Ass Phe Thr Ay Gu A n Met Ala Ala 290

295<30% ¥yr The Ay Phe Ser Val Ala Ala Thr Asp Ile Asn Ay Asp Asp Tyr
305&%(% BARn3RO0vél 2. fAsp Val Phe Ile Ay Ala Pro Leu The Met Asp Arg Gy Ser
Asp 5330 335 Gy Lys Leu Gn Qu Val Gy Gn Val Ser VvVal Ser Leu An
Arg Al a .

<210> 1

<211> 5

<212> FRT

<213> Homo sapiens

<400> 1

Arg Tyxr Thr Met His
5

<210> 2

<211> 17

<212> PRT

<213> Homo sapiens

<400> 2
val Ile Ser Phe Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val Lys Gly
1 5 10 15

<Z210> 3

<211> 10

<212> PRT

<213> Homo sapiens

<400> 3
Glu Ala Arg Gly Ser Tyr Ala Phe Asp Ile

1 5 10

<210> 4

<211> 10

<212> PRT

<213> Bomo sapiens

<400> 4
Arg Bla Ser Gln Ser Val Ser Ser Tyr Leu Rla

1 5 10

<210> 5

<211> 6

<212> PRT

<213> Homo sapiens

<400> 5
Asp Ala Ser Asn Arg Ala Thr
1 5

<210> 6

<211> 7

<212> PRT

<213> Homo sapiens
<400> 6



340
355
370
385
Val

Pro
Lys
Arg
Ay
Thr
Val

Lys
Lys
Ser
Gn

345 350 Ser Ay Asp Phe A n Thr Thr Lys Leu Asn Ay Phe Qu Val The Al a
360 365 Arg The Gy Ser Ala lle Ala Pro Leu Ay Asp Leu Asp Gn Asp Ay
375 380 The Asn Asp Ile Ala lle Ala Ala Pro Tyr Ay Ay @ u Asp Lys Lys
390 395 400 Ay Ile Val Tyr Ile Phe Asn Gy Arg Ser Thr Ay Leu Asn Al a
405vaam28a5 Pro Ser Gn lle Leu Gu Gy G n Trp AWTAISM/A7% g Ser Met
Pro 420 425 430 Ser Phe Ay Tyr, Ser Met Lys Ay Ala Thr Asp Ile Asp
Asn @ 435 440 445 Tyr Pro Asp Leu Ile Val Ay Ala The Ay Val Asp

Al a IGF%GE@&rgﬁfﬁ %?5;‘ G%IQT%IFO Arg Ala Arg Pro Val Ile Thr Val Asn Ala
Leu G u Val Tyr 465 470 475 480 Pro Ser Ile Len Asn G n Asp Asn Lys
Lys, Ser Leu Pro Gy Thr 485 490 495 Ala Leu Lys Val Ser Cys The Asn
Hig, Phe Cys Leu Lys Ala Asp 500 505 510 Ay Lys Gy Val Leu Pro Arg-
Leit A8M Phe A n Val Gn Leu Leu 515 520 525 Leu Asp Lys Leu Lys Gn
<Gy Abmo bargedr g Arg Ala Leu Phe Leu 530 535 540 Tyr Ser Arg Ser Pro
<kipe> Ser Lys Asn Met Thr Ile Ser Arg Ay 545 550 555 560 Gy Leu Met

Cys Au du Leu |le A r Leu, Ar .. 265 570 575 G u The
Ar g GAR Vel Gln Ly ﬁrsﬁ Gt 1oy By otF vl o B0 ﬂi?ﬁﬁ‘r Arg PCTI USOL124784 4
07FBB2005 WO 02/125

01 PCT1US01174784 580 585 590 Leu Asp Tyr Arg Thr Ala

30

A as’é‘?&r@%gTﬁUu £ cyL 14302 e diy epnle€Thr Phe ser Arg Tyr
20 25 .

Thr Met Bis Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ala Vval Ile Ser Phe Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser val
50 &5 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Glu Asn Thr Leu Tyr
(35 70 75 80

Leu Gln Val Asn Ile Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 80 95

Ala Arg Glu Ala Arg Gly Ser Tyr Ala Phe Asp Ile Trp Gly Gln Gly
100 105 110

Thr Met Val Thr Val Ser Ser
115

<210> 8

<211> 108

<212> PRT

<213> Homo sapiens
<400> B8

Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 . 10 15

Glu Arg 'Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu Ile
a5 40 45

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu Glu Pro
65 70 75 8o

@lu Asp Phe Ala Val Tyr Tyr Cys Gln GIn Arg Ser Asn Trp Pro Pro
B5 o0 o5

Phe Thr Phe Gly Pro Gly Thr Lys Val Asp Ile Lys



595 600 605 Asn G n Phe Thr Pro Ala Asn Ile Ser Arg Gn Ala His Ile Leu Leu

610 615 620 Asp Cys Ay A u Asp Asn Val Cys Lys Pro Lys Leu 3 u Val

Ser Val

625 630 635 640 Asp Ser Asp G n Lys Lys Ile Tyr Ile Ay Asp Asp A8 fitBallibeu
Gy u dy Ala Tyr Gn

Thr 645 650 655 Leu Ile Val Lys Ala G n
Ala Juwaénizses 670 Leu Ile Val Ser lle
Val Val Arg 675 680 685 Asn Asn Qu Al a
Lys Thr G u Aspy 690 695 700 {gsn Thr Arg
Pro Met Lys Ala Gy 705 710 715 720 Thr
Ser Xab>lis Gn An Ser u 725 730 735
Leu <Gxk b8 A n Ser Ser Asn Leu 740 745
Val <8&%> PR® Lys Val Asp Leu Ala Val 755
Ar g &3 Jere Spie3@r Pro Asp His Ile Phe

Asn
Pro
Leu
Gn
Gn
Met

750
760
770

Trp<&% Bis Lys Gu Asn Pro Gu Thr Gu Gu
Pro Val Val Gn Hs Ile Tyr Gn Leu Arg Asn Asn Gy 805 810 815
Ser PG S6hel S AR rd Qg s ArgUe@ dly R Bfleilkelys 820 825
Asn;Asn Asn Thr teu Leu Tyr Ileibeu H's Tyr Aspisle Asp Gy 835
Pro Met Asn Cys Thr Ser Asp Met Gn Ile Asn Pro Leu Arg Ile Lys

860 ptd @ehigreuSen $aUGH hed ey Ty PEP ek \Gys Ay MepPhEhpsn/g|

Adn
Leu
Al a
Val
Leu
Asp
Phe
765
775
785

G n WEUSAEp78he
Arg Leu Ser Cys
Val Cys Asp Leu
Leu Ala Gy Leu

I'le
Al a
Ay
Arg

Ay
Phe
Asn
Phe

Tour Ser Val Lys Phe Asp

Asp Lys Val Ser
Leu Ala Al a Val
780 Leu Pro Ile
790 795 800 Asp

Pro
Au
Pro
Val

Pro
830
840

850 .
Ala Ay Gn

Val
Ile
Asn
Ay
Ser
Tyr
845
855
865

870 875 880 G% A u Arg Asp BPs Leu lIle Thr ¥§s Arg Asp Leu Ala Leu Ser G n
Gly Ser Tyr

8851::'33119 0A5p8 gvgl Asp Ser Pro Ala Glu Tyr Ser Gly Pro
35 40

Phe Gly Phe Ala Val Asp Phe Phe Val Pro Ser Ala
50 55 &0

Phe Leu Leu Val Gly Ala Pro Lys 2la Asn Thr Thr
&5 70 75

Val Glu Gly Gly Glmn Val Leu Lys Cys Asp Trp Ser
8BS 8¢

Cys Gin Pro Ile Glu Phe Asp Ala Thr Gly Asn Arg
100 105

Asp Asp Pro Leu Glu Phe Lys Ser His Gln Trp Phe
115 120

Arg Ser Lys Glm Asp Lys Ile Leu Ala Cys Ala Pro
130 135 140

2rg Thr Glu Met Lys Gln Glu Arg Glu Pro Val @ly
145 150 155 .

Gin Asp Gly Thr Lys Thr Val Glu Tyr Ala Pro Cys
165 170

Ile Asp Ala Asp Gly Gln Gly Phe Cys Gln Gly Gly
18¢ iBs

Phe Thr Lys Ala Asp Arg Val Leu Leu Gly Gly Pro
185 200

Trp Gln Gly Gln Leu Ile Ser Asp Gln Val Ala Glu

Glu
45

Sex
Gln
Ser
Asp
Gly
125
Leu
Thr
Arg
Phe
Gly

205

Ile

210 215 . 220

Tyr Asp Pro Asn Val Tyr Ser Ile Lys Tyr ARsn Asn
225 230 ’ 235

Arg Thr Ala ¢ln Ala Ile Phe Asp Asp Ser Tyr Leu
245 250

Ala Val Gly Asp Phe Asn Gly Asp Gly Ile Asp Asp
260 ’ 265

Gln
Gly

Phe

Ser Arg Met

Pro Gly Ile

80

Thr Arg Arg

Tyr Ala Lys

110

Ala Ser Val

Tyr His Trp

Cys Phe Leu

160

Ser Gln Asp .
-175

Ser Ile Asp

1980

Ser Phe Tyr

Val Ser Lys

Leu Ala Thr

240

Tyr Ser Val
255

Val Ser Gly

270



5 WD 02/12501 Ay Asp Ile His Thr Leu Gy Cys Ay Val Ala Gn Cys Leu Lys
Ile 900 905 910 VvVal Ctrs G@n Val Gy Arg Leu Asp Arg Ay Lys Ser Ala lle
Leu Tyr 915 920 925 Val Lys Set Leu Leu Trp Thr Gu Thr Phe Met-q ﬁpf@%@ﬁ
Gu Asn Gn 930 935 940 Asn His Ser Tyr Ser Leu Lys Ser Ser Al a Ser e
Asn Val wo e/ 945 950 955 960 Phe Pro Tyr Lys M [P€U/UBRIGR4FHe G u Asp lle
Thr Asn Ser Thr Leu 965 970 975 Val Thr Thr Asn Val Thr Trp Ay Ile Gn
Pro Ala Pro. Met Pro Val 980 985 990 Pro Val Trp Val Ile Ile Leu Ala Val
Leuy| &8 Mgl ArualLtnd S cOOWed GAD T4O0Se Alva Adpl clyeu Val Phe Val Met Tyr
Arg Met dapsPhe Phe Lys Aegp Val 1010 102851020 PCTI USOL/ 24784 Arg Pro Pro
Gn dududnduAgdudnleua dnPro Hs Gu 1025 1030 + 1035 1040
Mh Gy AGhwe€l SerASsy Bay TYY dsmTRhe Thu Sl $1p:51p Mep1ala1hlaco12>DNA

<213>H@#Bsapi ens <400>3% agatatacta t ghcl5 <210>11 <211>51 <212>DNA

2RISR SIS Bl NSl W A0ORY Rgehgaatac (acotagact

Ala Asp Val Phe Ile Gly Ala Pro Leu Phe Met Asp Arg Gly Ser Asp
325 330 335

Gly Lys Leu Gln Glu Val Gly Gln val Ser Val Ser Leu Gln Arg Ala
340 345 350

Ser Gly Asp Phe Glan Thr Thr Lys Leu Asn Gly Phe Glu Val Phe Ala
355 360 365

Arg Phe Gly.' Ser Ala Ile Ala Pro Leu Gly Asp Leu Asp Gln Asp Gly
370 375 380

Phe Asn Asp Ile Ala Ile Ala Ala Pro Tyr Gly Gly Glu Asp Lys Lys
385 aso 395 400

Gly Xle Val Tyr Ile Phe Asn Gly Arg Ser Thr Gly Leu Asn Ala Val
405 410 415

Pro Ser Gln Ile Leu Glu Gly Gln Trp Ala Ala Arg Ser Met Pro Pro
420 425 430

Ser Phe Gly Tyr Ser Met Lys Gly Ala Thr Asp Ile Asp Lys Asn Gly
435 440 445

Tyr Pro Asp Leu Ile Val Gly Ala Fke Gly Val Asp Arg Ala Ile Leu
450 455 460

‘Pyr Arg Ala Arg Pro Val Ile Thr Val asn Ala Gly Leu Glu Val Tyr
465 470 475 480

Pro Ser Ile Leu Asn Gln Asp Asn Lys Thr Cys Ser Leu Pro Gly Thr
485 490 495

Ala Leu Lys Val Ser Cys Fhe Asn Val Arg Phe Cys Leu Lys Ala Asp
500 . 505 510

Gly Lys Gly Val Leu Pro Arg Lys Leu Asn Phe Gln Vval Glu Leu Len
515 520 525

Leu Asp Lys Leu Lys Gln Lys Gly Ala Ile Arg Arg Ala Leu Fhe Leu
530 B35 540

Tyr Sexr Arg Ser Pro Ser His Ser Lys Asn Met Thr Ile Ser Arg Gly
545 550 B85 560

@ly Leu Met Gln Cys Glu Glu Leu Ile Ala Tyr Leu Arg Asp Glu Ser
565 570 575

Glu Phe Arg Asp Lys Leu Thr Pro Ile Thr Ile Phe Met Glu Tyr Arg



<212>DNA <213>Honpsapi ens <400>12 gaggcccggg gatcgtatgc ttttgatatc30
<210>13 <211>33 <212>DNA <213>Honpbsapi ens <400>13 ctctcctgca gggcc %t
gagtgttagc agctacttag cc33 <210>14 6 0 7 FE B 2005 WD 02/ 12501 <21§ %2005
<212> DNA <213> Honp sapiens <400> 14 gatgcatcca acagggcc <210> 15 <211>
21 <210 MAsK213> Honp sapi ens <400> 15 cagcagcgt epayassavdggcc t <210> 16
<211> 788 <212> PRT <213> Hono sapiens <400> 16 Met Arg Ala Arg Pro Arg
Pro Arg Pro g Trp Ala Thr Yad Leu Ala 1 5980 15 Leu Ay Ala Leu Ala Gy
Val Ay Val Gy Gy Pro Asn Ile Cys Thr 20 25 30 Thx Arg Gy Val Ser Ser
CysL&l msidtar @rg Thourlal alavasp Shr Thy ¢lhvdeu @3B M0 W% Bps Ala Trp Cys Ser Asp
Au Ala Lé%Pro Leu Gly Sét? Pro Arg Cys 695

Asn Gln Phe Thr Pro‘ Ala Asn Ile Ser Arg Gln Ala His Ile Leu Leu
€10 615 620

Bsp Cys Gly Glu Asp Asn Val Cys Lys Pro Lys Leu Glu Val Ser Val
625 630 635 640

Asp Ser Asp Glmn Lys Lys Ile Tyr Ile Gly Asp Asp Asn Pro Leu Thr
645 650 €55

Leu Ile Val Lys Ala Gln 2Asu Gln Gly Glu Gly Ala Tyr Glu Ala Glu
660 . 685 670

Leu Tle Val Ser Ile Pro Leu Gln Ala Asp Phe Ile Gly val Val Arg
675 680 685

Asn Asn Glu Ala Leu Ala Arg Leu Ser Cys Ala Phe Lys Thr Glu Asn
690 695 700

Gln Thr Arxrg Gln Val Val Cys Asp Leu Gly Asn Pro Met Lys Ala Gly
705 710 715 720

Thr Glo Leu Leu Ala Gly Leu Arg Phe Ser Val His Gln Gln Ser Glu
725 730 735

Met Asp Thr Ser Val Lys Phe Asp Leu Gln Ile Gln Ser Ser Asn Leu
740 745 750

Phe Asp Lys Val Ser Pro Val Val Ser His Lys Val Asp Leu Ala Val
755 760 765

Leu Ala Ala Val Glu Ile Arg Gly Val Ser Ser Pro Asp His Ile Phe
770 775 780

Leu Pro Ile Pro Asn Trxp Glu His Lys Glu Asn Pro Glu Thr Glu Glu
785 780 795 800

Asp Val Gly Pro Val Val Gln His Ile Tyr Glu Leu Arg Asn Asn Gly
805 8§10 B1l5

Pro Ser Ser Phe Ser Lys Ala Met Leu His Leu Gln Trp Pro Tyr Lys
B20 825 830

Tyr -Asn Asn Asn Thr Leu Leu Tyr Ile Leu His Tyr Asp Ile Asp Gly
B35 8B40 B45

Pro Met Asn Cys Thr Ser Asp Met Glu Ile Asn Pro Leu Arg Ile Lys
850 . B55 860

Ile Ser Ser Leu Gln Thr Thr Glu Lys Asn Asp Thr Val Ala Gly Gln
865 870 875 880

@ly Glu Arg Asp Hie Leu Ile Thr Lys Arg Asp Leu Ala Leu Ser Glu
BBS 8BS0 BSS5



50 55 60 Asp Leu Lys G u Asn Leu Leu Lys Asp Asn Cys Ala Pro Qu Ser Ile
65 70 75 80 GQu Phe Pro Val Ser Qu Ala Arg Val Leu Qu Asp Arg Pro Leu Ser
85 90 95 Asp Lys Ay Ser Ay Asp Ser Ser Adn Val Thr Gn Val Ser Pro Gn
100 105 110 Arg Ile Ala Leu Arg Leu Arg Pro Asp Asp Ser Lys Asn Phe Ser Ile
115 120 wesrEs1 Val Arg G n Val GQu Asp Tyr Pro Val Aqruses24Tsar Tyr Leu Met
130 135 140 Asp Leu Ser Tyr Ser Met Lys Asp Asp Leu Trp Ser Ile G n Asn Leu

145 15Gsl 5h e 16Q @rydhelt yes ey val a1dluin@ys et 1Ar gidys Leu Thr Ser Asn Leu
Arg 165 170 €65 Ile Ay Phes@&y Al a Phe Valsidsp Lys Pro Val Ser Pro Tyr
Met Tyr 180 185 190 Ile Ser Pro Pro Gu Ala Leu A u Asn Pro Cys Tyr Asp
Met VEY SYFHAD Q560D DS PETAUSEIY 137 Gigr féaz%‘e IEUOTHFEB2005 WO 02/ 12501

PCTI USO1124784 Thr q/s Leazqaro Net Phe Q3#°Tyr Lys H s Val Leu Thr Leu Thr

5 220 GI [ o Lys Lys Gn Ser Val
Servﬁfigs% iis]uT q’h%sEtgingF;bl % y dy Phe Asp Ala Ile
NetGln%\IaThr 245 20255Va| CysAspGIuLysIIeGIyTrpArgAsnAsp

Al apgehikiser g de@Uneu?f} 265527 A1d/akr Bhe aEhrvaThrieAsm Ala Lys Thr His Ile
Al askeu Asp Gy Argesdoeu 275 280 2855. Ala Ay Illessgal A n Pro Asn Asp Gy
Gn Cys His Val Ay Ser Asp 290 295 300
Phe Pro Tyr Lys Asn Leu Pro Ile Glu Asp Ile Thr Asn Ser Thr Leu
965 970 975

Val Thr Thr Asn Val Thr Trp Gly Ile Glo Pro Ala Pro Met FPro Val
98¢0 985 290

Pro Val Trp Val Ile Ile Leu Ala Val Leu Ala Gly Leu Leu Leu Leu
938% 1000 1005

Ala Val Leu Val Phe Val Met Tyr Arg Met Gly Fhe FPhe Lys Arg Val
1010 1015 1020

Arg Pro Pro Gln Glu Glu Gln Glu Arg Glu Gla Leu Gln Pro His Glu
1025 1030 + 1035 1040

Aen Gly Glu Gly Asn Ser Glu Thx
1048

<210> 10

<211> 15

<212> DNA

«213> Homo sapiens

<400> 10
agatatacta tgcac i5

<210> 11

<211> 51

<212> DNA

<213> Homo sapiens

<400> 11
gttatatcat ttgatggaag caataaatac tacgtagact ccgtgaaggg c 51

<210> 12
<211> 30
<212> DNA
<213> Homo sapiens
<400> 12
gaggccoggg gategtatge ttttgatate

30
<210> 13
<211> 33
<212> DNA
<213> Homo sapliens
<400> 13
ctetectgeca gggocagtca gagtgttage agetacttag cc 33

<210> 14




Asn H's Tyr Ser Ala Ser Thr Thr
G n Lys Leu Ser

315 320 Net Thr

net Asp Tyr

Pro Ser

Leu Ay Leu
G@n Lys Asn Ile Asn Leu Ile Phe Al a Val

305 310

325 330 335 Thr G u Asn Val Val Asn Leu Tyr @ n Asn Tyr Ser Gu Leg7¢m e

340 345 350 Ay Thr Thr Val
30 @AEAs0365 Leu |1 e Val

an'
Leu du 370 375 380 Vval
Ala Ty, @ys 385 390 395
Cys Mei. &y Leu Lys 405
Al a<bys Nalo fpgefd y Cys
lle<kys Pro Val Ay Phe

Hs Arg Cys Asn Asn Ay

Lys

Phe Asp @ygc#sga Grgadica Cys
Asn

Arg Asp
400 Leu
410 415
420 425
435
dn

Gy Val

Leu
Asn
Ile
430
440
450

dy Thr

Pro
Asn
Ay
Pro
445
455
465

Leu Ser

Au
Au
Asp
Gn
Asp
460
470

Met Asp Ser
Asp Ala Tyr Gy Lys || echugofdmrsiLys Val

Au Leu
Val Ile
Thr Val
A u Lys
Ser Leu
Ala Gn
475 480
485 490

Ser Leu
Pro Ay
Ser Phe
A u Lys
Il e Val
Al aifd u
Phe G u
495 Cys

Ser
Leu
Ser
Ser
Adn
Pro
Cys
du

Phe
Lys
Ile
Phe
Val

Asn
Ay
Cys

Ser Asn Val Leu

du

Asn
Ser
du
Thr
Thr
Ser
Val

Ser

s Ay Pro Ay Trp Leu Ay Ser dn
p Tyr Arg Pro Ser Gn G@n Asp Qu Cys 500

du B Ph9enal Cys Ser Gn Arg Gy Gu Cys Leu
20055080 $32/ 17501 Cys Gy G n Cys Val Cys His Ser Ser
Thr Gy cddbydadd dadékrtbys Tyr Cys J u Cys Asp Asp Phe
Lys Ay Gu 545 550 555 560 Met Cys Ser Ay Hs Ay
Asp Cys Leu Cys Asp 565 570 575

<2105 18

<211> 788 :

<212>» PRT

«213> Homo sapiens

<400> 16 '

Ser
525
Ay
Val

Ser

Pro
80
Lys
Arg
Cys

505 510
515 520
Asp Phe
Ser 20ys
A@n Cys

Cys <At
duc ;]g Ar g
% 7 FEB
Ile
Tyr
Ay

Arg Pro Leu Trp Ala Ala

10

Thr Val Leu

Met Axg Ala Arg Pro
15

1 ]

Arg Pro

Ile Thr

30

Gly val Asn Cys

25

Ala Leu Ala Gly Val Gly Gly Pro

20

Leu Gly

Val Met

45

Glon Gln Ala Sexr Pro

40

Thr Arg Gly Val Ser Ser Cys Cys Leu

35

Glu Ala Leu Pro Leu Gly Ser Pro Arg

55

Ala Ser Asp

50

Trp Cys

Ile
80

Agn Cys Ala Pro Glu Ser

75

Leu Leu Asp

70

Asp Leun Lys Glu Asn Lys

Leu Ser

85

Leu Glu Pro

90

Ber Glu Arg Val Asp Arg

B85

Glu Phe Pro Val

Val Ser Pro éln

110

Gln val Thr Gln

105

Gly Ser Gly Ser Ser

100

Asp Lys Rap

Asn Phe Ser Ile

125

Pro Asp Ser Lys

120

Ala Leun Leu Ary ABp

115

Arg Ile Arg

Ile Leu Met

1490

Gln Val Glu Asp Pro val Asp Tyr

135

Val Tyr

130

Gln Arg

Gln Asn Leu

le0

Leu Trp Ser Ile

155

Met
150

Asp Leu Ser Tyr Ser Lys Asp ABp

145

Leu
178

Met Thr Ser Asn kxg

Gln Lys Leu

170

Ala Thr

165

Gly Lys Leun Arg

Ser Pro Met

Tyx
190

hla Phe Val Asp Lys Pro Val

185

Phe Gly

180

Ile Gly

Glu asn Lys Thr

200

Pro Pro Glu Ala Leu

195

ile

Ser Pro Cys Tyr Asp Met

205



Ser Asp Trp Thr Ay Tyr Tyr Cys Asn Cys Thr Thr Arg Thr Asp Thr 580 585
590 Cys Met Ser Sex Asn Ay Leu Leu Cys Ser Ay Arg Ay Lys Cys Qu 595
600 605 Cys Ay Ser Cys Val Cys Ile An Pro Ay Ser Tyr Ay Asp T y FgBSZ
610 615 620 A u Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys %y
625 630 V@684 Val G u Cys Lys Lys Phe Asp Arg G u RGG/USHY2IRmt Thr G n Asn
Thr 645 650 655 cys Asn Arg Tyr Cys Arg Asp u Ile Gn Ser Val Lys Qu
Leu thy ys GRQ 0B65Md7BheAshy Thr LG Wit Wel Asp T aeMaThrABsr Cys Thr Tyr Lys Asn

G u Aspifssp 675 680 69% Cys Val Val A28 Phe A n Tyr Tyr G n Asp Ser Ser
Ay Lys Ser Ile 690 695 700 Leu Tyr Val Val u Ju Pro Qu Cys Pro Lys

d y S yapdpr|1ArE FheyAsoy G ?1‘0"‘7’315'3’5%3 \FaP 5531V e"ffr Ser Val Met Ay Ala
I1e2B2u Leu Ile Ay?%u Ala 725 736°735 Ala Leu LEU Ile Trp Lys Leu Leu
Ile_Thr _lle p % h @& Lys Phe Au du Qdu.
ArgAﬂl‘ :?%ASP 1§ f}% GI?‘{ 81}1-}5&» gﬁym g;Qa 7%% Még(()hl%%:ﬁin Asn Pro Leu Tyr Lys
Gu Ala Thr Ser Thr Phe Thr Asn Ile Thr 770 775 780 Tyr Arg Ay Thr 785
<21Qa1 t¥s aspKla 148911e<@lly? PrPRig #2d 3bp HOaTSes Hisckm Ls400> 17 Met Pro Arg Ala
Pro Ala Pro lzea Tyr Ala Cys B&u Leu Ay Leu d«Ys PCT/USO /24784 9 0 7 FEB

2005
val Phe Thr Thr Asp Ala Lys Thr His Ile Ala Leu Asp Gly Arg Leu

275 280 285

Ala Gly Ile val Gln Pro Asn Asp Gly Gln Cys His Val Gly Ser Asp
290 ) 2985 300

Asn His Tyr Ser Ala Ser Thr Thr Met Asp Tyr Pro Ser Leu Gly Leu
305 31¢ 315 320

Met Thr Glu Lys Leu Ser Gln Lys Asn Ile Asn Leu Ile Phe Ala Val
125 330 335

Thr Glu Asn Val Val Asn Leu Tyr Gln Asn Tyr Ser Glu Leu Ile Pro
340 345 350

Gly Thr Thr val Gly Val Leu Ser Met Asp Ser Ser Rsn Val Leu Gln’
385 360 365

Leu Ile Val Asp Ala Tyr Gly Lys Ile Arg Ser Lys Val Glu Leu Glu
370 375 380

Val Arg Bsp Leu Pro Glu Glu Leu Ser Leu Ser Phe Asn Ala Thr Cys
385 aso 395 400

Ieu Asn Asn Glu Val Ile Pro Gly Leu Lys Ser Cys Met Gly Leu Lys
405 410 415

Ile Gly Asp Thr Val Ser Phe Ser Ile Glu Ala Lys Val Arg Gly Cys
420 425 430

Pro Gln Glu Lys Glu Lys Ser Phe Thr Ile Lys Pro Val Gly Fhe Lys
435 440 445

Asp Ser Leu Ile Val Gln Val Thr Phe Asp Cys Asp Cys Ala Cys Gln
450 455 460

Ala Gln Ala Glu Pro Asn Ser His Arg Cys Asn Asn Gly Asn Gly Thr
465 470 475 480

Phe Glu Cys Gly Val Cys Arg Cys Gly Pro Gly Trp Leu Gly Ser Gln
485 450 495

Cys Glu Cys Ser Glu Glu Asp Tyr Arg Pro Ser Glm Gln Asp Glu Cys
500 505 510

Ser Pro Arg Glu Gly Gln Pro Val Cys Ser Glm Arg Gly Glu Cys Leu
515 520 525




WO 02112501 PCTIUSO /24784 Ala Leu Leu Pro Arg Leu Ala dy Leu Asn lie Cys
Thr Ser Ay Set 20 25 30 ,Ala Thr Ser Cys Qu Qu Cys Leu Leu Ile Hs Pro
Lys Cys Ala Trp 35 40 45 q/s Ser Lys Gu Asp Phe Ay Ser Pro Axg(3erED 108
Thr Ser Arg Cys 50 55 60 Asp Leu Arg Ala Asn Leu Val Lys Asn Ay Cys Ay
Ay Quwoexyasl 65 70 75 _ 80 Ser Pro Ala Ser Ser PhRCTHIS913AG84 Leu Arg Ser
Leu Pro Leu Ser Ser 85 90 95 Lys Ay Set Ay Ser Ala Ay Trp Asp Vval Ile
G@n Met Thr Pro Gn 100 105 110 Gn Ile Ala Val Asn Leu Arg Pro Ay Asp
Lys cFarcl¥islaPRhe GinClhedis Be6 Se2(Rsp e @iy hrgl T4 gCBHY Val G u Asp Tyr Pro
Val Asg3beu Tyr Tyr Le@3%et 130 135 1%9 Asp Leu Ser Leu Ser Met Lys Asp
Asp Len Asp Asn -lle Arg Ser 45 150 Thr Lys Leu Ala Gu
a u%tTYAr‘gsti;‘é‘ 122, Tk r“g%@?’e,@ﬁ %ﬁjv %rﬁg %Séyﬁgp %&/Leu Ay Phe Ay Ser
Phe & Asp Lys Asp5 e Ser Pro Phe er Tyr 180 1 190 Thr Ala Pro Arg
Tyr gyerﬁaf} W Oely 811 lcfs Gy cq})!rleYP%pL@lé Rhecysl Asp 200 205 Pro Asn Cys
Val Pro Phé £dey Phe Arg Hi s sheu Leu Pro Leusfshr 210 215 220 Asp Arg
Val Asp Ser Phe Asn u Gu Val Arg Lys Gn Arg Val Ser 225 230 235 240
Ar g 588 RsArmyp Ay GlyaTRr OyxGens @sy OFF \ThPHRar Ay WirarsmfPteu A n Ala 245 250
255 Ala Val Gp® Lys Gn Lys PFe Ay Trp Arg 13s Asp Ala Leu His Leu 260
265 270 Leu Val Phe Thr Thr As p.. Vv lle, Ala Leu Asp vy Lys
275%6&.39@51-,_5@5 (e c VELI_%EJO FSAS Glb I—fog '!E'spc}@ 81 @n Oys His Leu Asu Gu

290 295 306°
Cys Gly Ser Cys Val Cys Ile Gln Pro Gly Ser Tyr Gly Asp Thr Cys
610 €15 620

@lu Lys Cys Pro Thr Cys Pro Asp Ala Cys Thr Phe Lys Lys Glu Cys
625 630 635 640

val Glu Cys Lys Lys Phe Asp Arg Glu Pro Tyr Met Thr Glu Asn Thr
645 650 655 |

Cys Rsn Arg Tyr Cys Arg Asp Glu Ile Glu Ser Val Lys Glu Leu Lys
660 €65 670

Asp Thr Gly Lys Asp Ala Val Asn Cys Thr Tyr Lys Asn Glu Asp Asp
&75 680 685

Cys Val Val Arg Phe Gln Tyr Tyr Glu Asp Ser Ser Gly Lys Ser Ile
650 655 700

Leu Tyr Val Val Glu Glu Pro €lu Cys Pro Lys Gly Pro Asp Ile Leu
705 710 715 720

val Val Leu Leu Ser Val Met Gly Ala Ile Leu Leu Ile Gly Leu Ala
725 730 735

Ala Leu Leu Jle Trp Lys Leu Leu Ile Thr Ile His Asp Arg Lys Glu
740 745 750

Fhe Ala Lys Phé Glu Glu Glu Arg Ala Arg Ala Lys Trp Asp Thr Ala
755 760 765

Asn Asn Pro Leu Tyr Lys Glu Ala Thr Ser Thr Phe Thr Asn Ile Thr
770 775 780

Tyr Arg Gly Thr
785

<210> 17

<211> 799

«212> PRT

<213> Homo sapiens
«<400> 17

Met Pro Arg Ala Pro Ala Pro Leu Tyr Ala Cys Leu Leu Gly Leu Cys

9




Ala Asn Qu Tyr Thr Ala Ser Asn G n Net Asp Tyr Pro Ser Leu Al a

305 310

315 320 10 WO 02/12501 PCTIUSO | 24784 Leu Leu Ay G u Lys Leu Ala Qu Asn

Asn Ile Asn Leu Ile Phe Ala 325 330 335 Val Thr Lys Asn His Tyr
Tyr Lys Asn Phe Thr Ala Leu Ile 340 345 350 Pro Gy Thr Thr Val
Leu Asp WOPW2/RSH Ser Lys Asn Ile Ile 355 360 365 G n REUUSN/RI784 e
Tyr Asn Her Ile Arg Her Lys Val Qu Leu 370 375 380 Her Vval Trp
Pro xd u Asp Leu Asn Leu Phe Phe TIthr Ala Thr 3835390 395 400 Cys
Gy Val Her Tyr Pro Ay Gn Arg Lys Cys Au Ay Leu 405 410 415
Gly PAsplePhbeuaPre Fe? IPRle Gy il Ager TleeOysarir AP CAY PeFer 420 425
Pro Ser Arg H® Thr Qu His V& Phe Ala Leu APg Pro Val Gy 435

Phe Arg_.As r u Val al ..Thr Tyr Asn Thr Cys Ay
260 g e*g:rbérﬁ B b dviiten Bl ol ?gfg F0EEhen Oy rer
470 475 480 Thr Tyr Val Cys Ay Leu Cys u Cys Her Pro Ay Tyr
485 49 Ged 9/ E0: BMS PR B1L)er GirB MAGPsdd Y1eCrnk 86N a6 reykler Val  Tyr
500 50%0510 Cys Arg G ssAla Gn Ay Lyso Pro Leu Cys Her Ay Arg
515 520 525 Her Cys Asn G n Cys Her Cys Phe Qu Her Gu Phe Gy
530 2535-e8409@ R perp LphFabys @sp By sCyaspyaSYy Phe IHelleys Ala Arg
545850 555 560 Val 7Peu Cys Her Ay*His Ay Adu y$%H s Oys Gy

/S 50292098 2sdd Bl AhY 1l 'ard 8: Qe ARPLAPBOER, SN OYs Her
BS S0 95

Lys Gly Ser Gly Ser Ala Gly Trp Asp Val Ile Gln Met Thr Pro Gln
100 105 110

@lu Ile Ala Val Asn Leu Arg Pro Gly Asp Lys Thr Thr Phe Gln Leu
115 120 125

Gln Val Arg Gln Val Glu Asp Tyr Pro Val Asp Leu Tyr Tyr Leu Met
130 135 140

Asp Leu Ser Leu Ser Met Lys Asp Asp Leu Asp Asn Ile Arg Ser Leu
145 150 155 160

Gly Thr Lys Leu Ala Glu Glu Met Arg Lys Leu Thr Ser Asn Phe Arg
165 170 175

Leu Gly Phe Gly Ser Phe Val Asp Lys Asp Ile Ser Pro Phe Ser Tyr
180 185 150

Thr Ala Pro Arg Tyr Gln Thr Asn Pro Cys Ile Gly Tyr Lys Leu Phe
195 200 205

Pro Asn Cys Val Pro Ser Phe Gly Phe Arg His Leun Leu Pro Leu Thr
210 215 ' 220

Asp Arg Val Asp Ser Phe Asn Glu Glu Val Arg Lys Gln Arg Val Ser
225 230 235 240

Arg Asn Arg Asp Ala Pro Glu Gly Gly Phe Asp Ala Val Leu Gln Ala
245 : 250 255

Ala Val Cys Lys Giu Lys Ile Gly Trxrp Arg Lys Asp Ala Leu His Leu
260 265 270

Leu Val Phe Thr Thr Asp Asp Val Pro His Ile Ala Leu Asp Gly Lys
275 280 285

Leu Gly Gly Leu Val Gln Pro His Asp Gly Gln Cys His Leu Bsn Glu
280 255 300

Ala Asn Glu Tyr Thr Ala Ser Asn Gln Met Asp Tyr Pro Ser Leu Ala
305 310 315 320

10

Net Leu
0 GEB 265
Asn Al a
Asp G n
G@n Asp
Lys Ile
430 Cys
440 445
450 455
Gy 465
Leu Ay Thr
G n Asn Leu
Gy.Asp Cys
Lys Ile Tyr
Asn Lys Ay
A u Cys Lys
Thr Asp



580
595
610
625
Pro
Leu
Asp
Cys
Asn
715
725
740
755
770
7B5

585 590 Thr Cys Arg Gy Arg Asp Ay G@n Ile Cys Her AQu Arg Gy Hs Cys
600 605 Leu Cys Ay Gn Cys An Cs Thr Qu Pro Ay Ala Phe Ay Qu Mt
615 620 Cys A u Lys Cys Pro Thr Cys Pro Asp Ala Cys Her Thr Lys Arg Asp
630 635 640" 0 7 FEB 2005 11 0 7 FEB 2005 wo 02/ 12501 Cys Val GJ.fEBCHE
Leu WOW2/Hs®l Ser Ay Lys Pro Asp Asn A n Thr 645 BOOUSBS478Yys H s Sex
Cys Arg Asp Qu Vval Ile Thr Trp Val Asp Thr Ile 660 665 670 Val Lys
bap L 1P diuAlya Déal ataest uCysh Rhe 1Ty thed y8u The phkanikys 675 680 685 Asp
Val Met Met Pizé Thr Tyr Val @w Leu Pro Ser 3&y Lys Ser 690 695 700
Leu Thr Val Leu Arg Qu Pro Qu Cys Gy Asn Thr Pro Asn Ala 705 710
YO TN LYTRen |Hig Tys MetehpuAlg e AvaPhaThr Sdf IeRelleeu Leu Val Ay Leu
730 735 AP&%°Leu Leu Ala I1#% Trp Lys Leu Eé& Val Thr Ile Hs Asp Arg Arg

5 Lys The n, Ser. u er Arg Ala Arg Tyr G n Net
%"670 gyghﬁlﬂgrép? dAluan Lseup grmﬁ’rseﬁ_ 6 ? §er Thr H's Thr Val Asp
775 78 he Thr Phe Asn Lys Phe Asn Lys Ser Tyr Asn Gy Thr Val Asp
AR0LeAOD1PTTé adSals 247 G%nlser Ile Arg Ser Lys Val Glu Len

370 375 380

Ser Val Trp Asp Gln Pro Glu Asp Leu Asn Leu Phe Phe Thr Ala Thr
385 390 385 400

Cys Gln Asp Gly Val Ser Tyr Pro Gly Gin Arg Lys Cys Glu Gly Leun
405 410 415

Lys Ile Gly Asp Thr Ala Ser Phe Glu Val Ser Leu Glu Ala RArg Serxr
420 425 430

Cys Pro Ser Arg His Thr Glu His Val Phe Ala Leu Arg Pro Val Gly
438 440 445

Phe Arg Asp Ser Leu Glu Val Gly Val Thr Tyxr Asn Cys Thr Cys Gly
450 455 460 '

Cys Ser Val Gly Leu Glu Pro Asn Ser Ala Arg éys Asn Gly Ser Gly
465 470 475 480

Thr Tyr Val Cys Gly Leu Cys Giu Cys Ser Pro Gly Tyr Leu Gly Thr
485 490 495

Arg Cys Glu Cys Gln Asp Gly Glu Asn Gln Ser Val Tyr Gln Asn Leu
500 505 510

Cys Arg Glu Ala Glu Gly Lys Pro Leu Cys Ser Gly Arg Gly Asp Cys
515 520 525

Ser Cys Asn Gln Cys Ser Cys Phe Glu Ser Glu Phe Gly Lys Ile Tyx
530 535 540

Gly Pro Phe Cys Glu Cys Asp Rsn Fhe Ser Cys Ala Arg Asn Lys Gly

'545 550 555 560

Val Leu Cys Ser Gly His Gly Glu Cys His Cys Gly Glu Cys Lys Cys
565 570 575

His Ala Gly Tyr Ile Gly Asp Asm Cys Asn Cys Ser Thr Asp Ile Ser
580 585 590

Thr Cys Arg Gly Arg Asp Gly Gln Ile Cys Ser Glu Arg Gly His Cys
595 600 605

Leu Cys Gly Gln Cys Gln Cys Thr Glu Pro Gly Ala Phe Gly Glu Met
610 615 620

Cys Glu Lys Cys Pro Thr Cys Pro Asp Ala Cys Ser Thr Lys Arg Asp
625 630 : 635 640

B




Cys

Val

Asp

Asn

705

Met

Ala

Glu

Ala

Phe
785

WO 02/12501

Vval Glu Cys

His Ser Leu
660

Lys Asp Asp
£675

Cys Val Met
690

Leu Thr Val
Thr Ile Leu
Leu Leu Ala

740

Phe Rla Lys
755

Ser Asn Pro
770

Thr Phe Asn

Pro
645
dln
Met
Leu
Leu
725
Ile
Phe

Leu

Lys

Leu

Arg

Glu

Phe

Arg

710

Ala

Gln

Phe
790

Leu

Asp

Ala

Thr

695

Glu

Val

Lys

Ser

Arg

7175

Asn

His
Glu
Val
680
Pro

val

Glu
760

Lys

Lys

Ser

Val

665

Val

Glu

cly

Len

745

Arg

Pro

Ser

Gly Lys

650

Ile
Cys
Glu
Cys
Ser
730
Val
Ser

Ile

Tyx

Thr

Phe

Leu

Gly

715

Ile

Thr

Ser

Asn
755

12

Proc

Pro
700

Asn

Leu

Ile

Ala

Thr

780

Gly

Asp Asn
Val Asp
670

Lys Thr
685

Ser Gly
Thr Pro
Leu Val
His Asp

750

Arg Tyr
765

Hig Thr

Thr val

Gln
€55

Thr

-Ala

Lys

Asn

Gly

735

Arg

Glu

val

Asp

Thr

Ile

Lys

Ser

Ala

720

Leu

Arg

Met

Asp
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