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appl i cat ivomor/s2sbased in part on, and clains priority to, RUBUSHArmvsd4si onal
60/ 223,363 filed August 7, 2000, of which is entirely incorporated herein
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aVb3 and aVb5 have been shown to mediate independent pathways in the angiogenic process.
An antibody generated against V33 blocked basic fibroblast growth factg;r (bFGF) induced
25  angiogenesis, whereas an antibody specific to atVB5 inhibited vascular endothelial growth factor
(VEGF) induced angiogenesis (Eliceiri, et al., VJ . 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 result 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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peptide containing molecule that comprises at least a portion of an immunoglobulin molecule,

25  such as but not limited to at least one complementarity determinng regiori (CDR) of a heavy or
light chain or a ligand binding portion thereof, a heavy chain or light chain variable region, a
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 human, 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



reconbi nant vectors, as well as nethods of naking and/or using such
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activity towards |nter|n protein. The present jnv né on further
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35 includes any protein or peptide containing nolecul ec{ ?t conpri ses at
| east a2§ort| on ofhegpresery invention also provides at least one 1solated anti-dual integrin antlbody as

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-dual integrin antibody can thus be screened for a
corresponding activity according to known methods, such as but not limited to, at least one
biological activity towards a dual integrin protein.
The present invention further provides at least one dual integrin anti-idiotype 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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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 and/or, prior to, 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

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

invention.



invention. 4 WO 02/12501 PCT/US01/ 24784 DESCRI PTION OF THE FlI GURES Fi gure
1 shows a graph of doubling dilutions of anti-aV(33 Mabs were incubated on
aV f33 comveziipshates for 1 hour at RT. Plates were washedp¢wuse/amsd pr obed
with HRP | abeled goat anti-human I gG kappa speci fic anti body for 1 hour at
RT. Plates were again washed, 5 devel o ed wit ﬁ (ﬁﬂf@%r ate and OD s

nmeasured at 490 nm Figure 2 shoWE%lcﬁlrélBQl\b@FJ &l eled M1 cells were
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Li nbro plates and i ncubated at 37C for one hour. Wells were washed three
times and the MTTFlgmwe%th}elalgrmhtOécam@ dydedide ] adbberkre preisadiatedaiith antdody
adhesi on was de in an ELLS 49 Jectly
proport i onalsaTg n‘é‘eiﬁfsencﬁ BiFoh:° &ﬁ%@aghggﬁ% ?lgggéiocoat gegdﬂ\%\‘ie%(ﬁemser ved
as negative \g@dHett co(ati&ﬁa&tdﬁ(ﬁdir 453hiawes). .NdoaohndBi2a cplis were fesnavirewitietre 160
triplicate determ nations res 4A- D show hs of anti nding to
W33 where tHli %’ei}V@%ﬁﬂwﬁﬁgBSE ﬁhrfélﬁB‘H‘c g&at? Waﬁ%ﬁ% B JUHPIEES agggél ggal}r?l ng at
10 :g/nL with 50 mM EDTA in 1% BSA-HBSS (in the absence of Ca++) or with

1% BSA- HBSS (Wi t hmgaﬁe@ shb®§ a 3RpHbicell 3diEGon Mkl WBAMID!I 360 exdlls Twerepiaﬁzbﬁsd
coated with CNTO 9

C372, c/E3 or LM50O9 | ubat ed. f or hour ,
37C. LMB09 cindergriordsted sk agpus sgncepiraions ﬁq%eﬁﬁggﬁ?@t‘@n%% famor CE}IS VB 4)
for 30 mn, th%@@ﬂo%t?&uemmﬁéd \.MrIbe 884 and MdubABdSS 740 Br bs hddRWV&l’s vageat
anti-human | gG HRP. Fi gures 4E-G show graphs of anti bodgl bi nding to a
o

W35, where w:h:h@iuhregams the NI baseddzalleldter AQHyamas Adfediq each wRls Stharting at
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coated wisth t@t«:ﬁi@c@w@sm@s@@l aczbm tp @@Aam@reqi welwbsaﬂ@é a§ ggativerroniol (dfaaot WNR139
was added atg, ) a@rdﬁtypﬁmg BRMieah gftgghgaf'erde(e%ma%"é"') for 30 min, 37C

Plates pr obe goat “ant1 - nouse Figure 5A-B shovvs a graph
of saturation b| nd| ng curve of GenO 95 (Fig. 5A) and 30 ReoPro (Fig. 5B)
on avf33 coated pFighess 4ASD viEvo@AnRBGantbaly tisding mi7 843 whiot thiURRREHED  UPON

FILING preincubated in doubling dilutions starting at 10 :g/mL with 50 mM EDTA 1 in 1% BSA-HBSS
(in the absence of Cat++) 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 IgG Fc, HRP or goat anti-human IgG Fc, HRP.

Figures 4E-G show graphs of antibody binding to a VV35, 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 Fc, HRP. '

Figure 5A-B shows a graph of saturation binding curve of GenO.95 (Fig. 5A) and
30  ReoPro (Fig. 5B) on av33 coated plates.



NO PRESENTADO(A) EN EL MOVENTO DE LA PRESENTACI ON NON SOUM S(E) AU MOVENT
DU DEPOT 6 WD 02/ 12501 PCT/ US01/ 24784 i mrunof | uorescence and anal yzed by
fl ow cyt ov@vr/y250iThe hi stogram on the |left represents bacRQTrosmd4784
fluorescence in the presence of isotype matched anti body. The hi stogram on
the right indicates positive staining. A, Db G LM09 (mAb directed to
av(33, 10 g/m); B, EfL H PIF6 (mAb directed to av(35, 10 gg/m); and C,
F, I, Gen095 (10 g/m ). 5 Figure 13. Adhesion of HUVECS to nmatri x

protei n-coat ed pl ates. Adhesi on assay was perforned as described in

Met hods of Exanple 5. Plate was read on a fluoroneter at 485- 538 nm Cel
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

anti body was plotted as a gpgngﬂ%? { in the absence of

anti body that was considergg?gg 1 go agkogg?g' point is the mean of
triplicate determnations (+/-SD). Figure 14. Adhesion of human nel anonma
cells to matri x protein-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 cell adhesion in the presence
of various coNOPRESENGADQMA)EN ERAdOMENTOI DEIodPRESENTRACION of cel |
adhesion in the absence of antibody 15 that was considered as 100% Each
data point is the nean of triplicate determnations (+/-SD). Figure 15.
Adhesi on of human col on carci noma HT29 cells to vitronectin. The adhesion
assay was perfornmed as described in Methods. Cell adhesion to BSA coated
wel ls served as a negat/d ) i i 5 are plotted as
percent of maxi mum bi nﬁ%%mﬁbé@%@%’ﬁﬁgﬁa are the nean of
triplicate determnations (+/-SD). 20 Figure 16A-D. Mgration of HUVECS
toward 2 g/m vitronectin. The assay was perfornmed as described in Methods
and cells were allowed to mgrate for 6 h. Photom crographs are
representative fields (I Ox objective lens) of cell mgration in Figure

16A, absence of antibody, (16B), Gen095 (5 g/m), (16C), Gen095 (40 g/m).
Figure 16D is graphical representation of cell mgration 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. Mgration of
HUVECS toward 2 gg/m vitronectin in the presence of antibodies to av(33
and av135. The migration assay was perforned as described in Methods, and
cells were allowed to mgrate for 6 hours. LM609 and P1F6 are mAbs directed
to (Xv(33 30 and av(35, respectively. The data shown in Figure 17 were
normal i zed to percent of control (no antibody) which was consi dered as
100% and each bar is the nean of three transwell filters (+/- SD). BSA,
mouse |1 gG and human 1 gG served as negative controls. LM509-PIF6



7 WD 02/ 12501 PCT/ US01/ 24784 represents conbinations of both antibodies.
The anti bodi es and BSA were used at a concentration of 10 g/m . Figure
18A-E. Mwoarixsm of HUVECS towards 2% FBS. M grati on assapCwasol/arssowed to
proceed for 4h and the data was captured as described in Methods. Figure

18(A) is 5 a graphical representation of cell mgration in the presence of
LMB09, Pl F6, invowivilnerticorreahd kidbed Py fiey citsoetip el hedistreaam en e def! repissdntsodi es

(huran and W&&ﬁg%&r@ég%ﬁ%%;g@&%@&e%?%ofﬁgsogﬁao@ inﬁ&h&?érﬁibl’f@ﬁd‘h@ﬂist@gram on the

concentration o rgure 1 graphi cal representation of
cel | m grat i dphtiimlidabes ppeiesemengf A RRdRr DM nGéndigsted Rhot([Bni ¢ rgghaBhE, Fr e

representati fields Ox abjective | o] | .m ion in Figure
18?0), t he agﬁ”ér(@é%&rfe%{éﬂl ‘iotﬁ?bvﬁgi, ﬁﬁ%‘ﬂﬁ@“ﬁ? %8‘( %?r&%ée(ﬁ%g/m?g Cigin), Y and
Figure 18(E), Gen095 (20 g/m ). The data were nornalized to percent of
control f(:ﬂﬁ ant i begyte }Igllif@e%ﬁoﬂl?UlgEgsltce@ia:tﬁs pﬂc%%lgiﬁﬂﬂ)lz 1ﬁefcmdh_e§im as;lcses/ t he
nmean of three transwe ilter +/ - . _Fi gur - E. ration o
A375S. 2 cel | ¥4 BRHGMRCRI G TepES 191%6?%?458}?%’&%’&%&\/@5‘6 ap fe8§h8891f‘8°r|8¥r18‘t?é%té‘8?‘or
4h gnd t he dawnma@emamw?ﬁ%om@; ﬁl?&ﬁgeheﬁkr@egsﬁ/ihégﬁd% cofRrbi. E@mglase Methe 15
used at a concentration of . Figure i.S a.gr ica

represent at i S’HCIBPf?FélIaldh‘?ﬁ‘ﬁ‘rlaf}}egﬁesfﬂf‘?ePﬁga“ﬁf‘%%oé‘g‘?f%ra ‘Pns\?ggliﬂ%ﬁay WBHRIRYRAAS R ons
of Gen095. Fhguéne of(1Blihdstnan the apfRh&AIS antiRpy Beewdsabhaderaf asaebd. Eagidtd on in
the presence of LM609, P1F6, conbination o LM609+P1F6, isotype natched
control &ht i Beiatisdemarahmaleptniemynatighd ada were normalized to percent
of control, which was considered as 100% and each point is the nean of 20
three transwel | fipigugé $4.( 2dhe3kh. of RIMAOMEIBK BaQe BPHA Snaifi Eprb - QA ea phitdsy €

fields (10x objective lens) of cell mgration i igure 19 , absence of
anti body, Fi g\%@@@%y wagpffomed & ACﬁﬁbeﬁ? )H?Mah%é& Epﬁa%@% E°E‘§SC‘)‘ E%aﬁ*%@/?l 20
p. g/ m). Fi 94&@ed2QAmEeative 86ridol. OR Ffurd 1MEECS1ér0¥Bdell S didsion A e@ tpidlericB of Viious
presence of bFG-. The undersides of mgrati %aéélh% er filters were coated

with 2 . tg/ nconspRipagaRsafaptibogy avas ploticdas aercen FHO R e AP i n
Met hods. 1§€l kit Wed @nabidr@yRa 0. MHall @diLpdi@is e Meard oF thpldfeticBAmEions @lsIjat a
point is the nean of 3 transwell filters (+/- SD). Figure 20(A), bFG

Figure 20(B), GenQ95 (5 g/m ), Figure 20 (O, Ge (40 g/m);. Figure 20

(D), no-bFGF. Fi §iguse bp {gesiop ﬁﬁg%wlicawng?r)me@m ﬁ%?gF?i it%ﬂm?ﬁgcpﬂ'ejnger esence
of various aplidiesh&sy s heWhed MldaRibswh Method)) EilDidhesichliéHIA doarasienn of

A375S.2 cells through a fibri

\ ngel (5 nmg/m)._ Inyasion ssay was, al | owed
to proceed fG?W‘ZJ@SHnﬁ%?dlvﬁa‘?“ém\]/x/a]gf‘téﬁbﬁl_&‘fr%éls 3g Plglie FOREEP PP Wﬁ‘ﬁ’b‘ﬂ"é gmgmg
Phot omi cr ogr Ema&c@r)ﬁanﬁﬁ&rﬁ,saﬁafa@tthé/ﬂeafnl&hﬁiﬁic&té&at@{aﬁx@@fbﬁsf@/-tsams) of cell
invasion in Figure 21(A) the absence of antibodies, Figure 21(B) Gen095

(10 .tg/m), Figure 21(C) and (D) are raphi cal representation of cell
i nvasi on2Pn pr eseﬂ‘“(‘;@“féé6 d’éﬁfﬁtTGEﬁHHF%QS)“?’YM@%@@?I vpigogetin. 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 migration in Figure
16A, absence of antibody, (16B), Gen095 (5§ pg/ml), (16C), Gen095 (46 pg/ml). Figure 16D is
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 ovf33 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 avf33

30  and avp5, 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 IgG and human IgG served as negative controls. LM609-PIF6



8 WO 02/12501 PCT/ USO1/ 24784 LM PIF6 (LM609+P1F6), human and nouse |gGs
(H1gGand MIgG. Gaph Figure 21(D): The concentration of all antibodies
and prot av@82/12010 g/ M. The data were normalized to pereenuSai24csant r ol
(no anti body) which was consi dered as 100% and each point is the nean of
three transwell filters (+/- SD). 5 DESCRI PTI ON OF THE | NVENTI ON The
present i nveaeRIESAS peobingwss pihwitansgodiess Ebptitivadies WABLSH VLG HIHSt R ¢ ant i -
dual integri i , rodent, mammalian, chineric, humani zed or
CDR- graft ed,cgn%ggiﬁgg&?ggﬂgﬁng dual integrin anti-idiotype antibodies
thereto, as wel| Rigurcolf2eEi t Mogrsticunof HEIVESH reyvardscliei kBSaciMigrpiPe @sdagswas
conprising at, | east _on | I i . i al
integrin antaltHB‘gey r 005%% %%?i“%?%ftl?‘gg&%ﬂ’?f g%g‘ggd E{%ﬁigg%lrb gecgglﬁ\t%t?%é%%pht%(ﬁ?%her
i ncl udes5 bugrapiscah odprdséntative dbf tel] migretivads tof prasekéangf Iavie0% Sl iy combimaiinicefei ¢
aci ds and a tME’@Qb‘Pﬁ6 al‘src])%lp%%a{téheclid o%hXPEnt%Q&EP@qlnﬁﬁ and ﬂﬁ)h%ﬂ' 'E& g‘fti@&ﬂ@sséddc
and t herapeut| ¢ conpositi‘ons, net hods an devices. used herein, an
"anti - al pha-protbiat @3re uaddnita conchrttaaibn diiE] pg/mt. &ggural &R} is b @dyphital rémegentatiorad!

integrin antipody,” "anti-dual iptegrin anti y rtion, " or "anti-dual
ntegrin 15 Snbite Frgnesmes aharare suhBer ) PR R s Fanc
and the Ii keﬁdildbqll@bd@bjadmyfe .1da§mf?ien nigrapi@pin ?gure?mcaj the llagsemlt):l ﬁmntibc;}ctyhﬁtggre
conprises at |east a portion of an i 0 ul e, such as..but
not | i nilled kSéDh@eP@%gis %l)cﬁﬁlﬁl%%f ‘%}‘%ggt(%(fﬁg/gﬁgeﬁ@&a@nwe(r?:ﬁﬂ}nag?e% a
heavy or i gtgt;)etféglﬁ‘ioﬁc&ﬁroﬂ(nbiam%mﬁgﬁ R8s RRkdERMad NBrEQhd edh PEAY I thdw@ban OF
| ight chain variable region, a heavy chain or |light chain constant region,

a framewor k ¥fdgpomensyell fiigs Gdron 20 thereof, or at |east one portion of

an dual integrin receptor_or bindi n%r#o/r otein, which can %g‘ i_ncorfor at ed
into an anti body Bguxen@Aok-eMigratiqnpf ey roa cellsiirard 0% bESy MIFRFOhE R Y4sur t her

affects a spaphki o drbQeifhr 48 Ml h@8atk Whs HBfurdd HdbReAbAIAn MK Uk BodiBs Wwhedy
nodul at es, decr eases, I ncreases, ant agonli zes, angonl zes, m tl gat €S,
o

al evi at €, bised itz coneshirggionsf 1@ bg/odat BguradB(Adris a graphieal wpeesenjption ofeell east one
dual integrin. activyi | pei e ' Gt {REFPRL Ral
activity or %}ggagllo?]é{, tthigﬁr%\g/eln? ér g&a%ngscl%ﬁl ﬁ&%rahp nglréﬁlbﬁﬁ(ggisgo.éuAs g_ ﬁon%h}pﬁ‘i "El I ng
exanpl e, a swptesdptatiomof dell ndgration inttiepresencerntf iLYEEY, P IEpeaviinationpel t i on or
variant of t t_iny } i..nd,.at | ot E@rin, or
speci fied poﬁlﬁp%ﬁ?@éﬁ ﬁ?@*‘%’?‘p%f’g%} %glgg%%r(lé%rﬁgf&&n%&%) gié]%e ?grpti - dual

i ntegrin antidmmelzed $preriehi ecomonls witeh wercousidiredus 1001, midsactopaintanihie mpaméft ect
at | east,pne,of dual .. Jd.ntegri LVity f ' - a8 0P 4t e QL |

i ted 2, iR e OO0 Ptk b e B P a0 BBty

i ntegrin receflktdmightphah Fipgre 1P ntzsmecechii atibody, &gguran] 3Dk SeaQfy (Sdigahl), and
integrin activity, dual integrin production and/or synthesis. The term
"anti body "i Eigprgl pEar GenO9p Sksdmbo enconpass anti bodi es, digestion
fragments, specified portions and variants thereof, including antibody

M Metics or ConpriwuARIOE! MiRsti&H of UV BOSlicErds haton8tiRiis the pecseice GEBREGRE:

and/or function of an anitbody or specified fragnent or _ portion thereof,
i ncl udi ng si Hef wdersigpspf migration chamber filters were coated with 2 pg/ml vitronectin, and the

25  assay was performed as described in Methods. Cells were allowed to migrate for 6 h. In
Figure 20A-E, each data point is the mean of 3 transwell filters (+/- SD). Figure 20(A), bFGF;
Figure 20(B), Gen095 (5 ng/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 A375S.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’),, LM609, P1F6,

8



35 anti bodi es and fragnents thereof. Functional fragnents include
antigen-binding fragnents 9 WD 02/12501 PCT/ US01/ 24784 that bind to a
manmal | awaozi2shint egri n. For exanpl e, antibody fragnents papabdie4eds bi ndi ng
to dual integrin or portions thereof, including, but not limted to Fab

(e.g., by papain estlol_gg Fab' (e g. bygg Bsm di gestion and parti al
reduct i on) MW%@I\%O%@ ),, hugn preyapyse IgfisfEskelCams M4 bGC%’hd:‘gur%gl(Bl)'asm n
di gestion), "ﬁf%onc(—zﬁtr&tono ¥ Qrgl%ﬁﬁlps A Rgéﬁgns Mo Ab 28 STeQln wdrno?mb Bzl to by
pepsi n di gestion, part Gction & reaggregation), Fv or scFv ?

by nol ecul arperdento:if@glytrcxl éwamlthmé;yvh&h a'gnmmb’@ereéﬂ%l@%emsbwntbyfhewan0

i nvention (s | mmunol ogy, supra). Such fragnents can be
produced by en%w%?/egf(ﬁg}séir/g%g) synt hetic or reconbinant techniques, as
known in the art and/or as descrl bed herein. antibodies can also be
produced5in a 10 variety of DESQRIQEFHQNKWWHEdﬁ‘ﬂ%}VHQN body geneS in which
one or nore stop codong have been i nt ggﬁuce stream of he nat ural. stop

site. For exanple, a cOMPRSEiBYFIHIHECBATIHMHE ScopPLp™ a? Sy B

portion can hgl ©lesHs R&Har, GrimBe] rdakat, Qﬁﬁlrﬁeﬁﬁﬂ@ﬁﬁ@é&mﬁm&m{ze@oﬂm-@}ﬁted domai n
and/ or hi nge reg| on of the heav hai n%%]gg(g vtgrl ous vgeglrtl ons of ant i bodi es
can be joi retbedEenAdral itesinah 1“§°W FtPGRQH 2srerdlian copResTtiops 2da y “pe

prepared as e?qc&ﬁﬁ% Ui holeBQtcBPrisisd ageagmetpb@n@wmeafcm@g itﬂé‘d@ﬂbrﬂues
As used herein e term "human ant.i body" rs to an anti i ch

subst antlilal | dpti-dueliptpemmpntibedy enqgtipdipRes ?"F‘“P%‘?yg e {1y ‘r‘ et t‘i‘Elu

domai ns (e. Oyt sl limfettio, FEBDds JTnfAGRg anc(ﬁ&-ng s\ﬂfﬁ ucleSc zﬁ:&ﬂ@%ﬁcﬁﬁﬁllbad&syand anti-
non-i nmrunogeni ¢ in hunans, with only. m nor l%uence changes Orﬁ‘ffg riations.
R

Similarly, aﬁﬁm@n@%ﬂdmmjwa@%awftwé t}(eFﬁB EOmBEBERTETCE wEs:

etc.), 20 rodent (nOUSKgyiAtherelr@BPiahii-aBuhNaRaP] Mphababidseiual ialghid ARibbdyce)
and ot her mammal s desi gnhate such species, sub-genus, _genus,. sub-fanily,

fani |y speci fang-dusltintseran asibodsyr aptHual (‘!H?%’é‘rai‘lﬁb‘)dé(rﬁ’ﬂt’@&d |°és""“?“f‘ij(‘:‘f1 JeEedhy

conbi natjon ginbdier-RRue- an@d?*hnﬁﬂ@ﬂ%@grﬁf an¥iBédydalifSardRhd BRAhIYd R
preferably retain or reduce the i mun a%enl city in humans aqr ot her eci es

rel ative to Prewin erpgptidesantaiingmaisorls that Roraprisss #erstp ROFEIILY @y mmsuRfelobpin ¢
froma chi ne{nbl%crﬂé sHUBMLZEA 1i8e@idlat R Yne é&mﬂl&néﬁ@drﬁ'} &GerRitng rdpddn @DRY RN

anti body can be produced by a non-hunman ani mal or prokaryotic or
eukaryoti c cehdavy prlight shaimpraicandbindingpEsen tgreplyAeave Rbain 9‘ ebbehelrgEablfunan

i nmunogl obul {)glgﬁe‘x Kavy &Eﬁl\/& lf\gﬁ?dh&n%&‘ryca% relgiog hi fr'ﬁﬂéu'd?l} régRHEG-any Hcfrh&?r when

a human anti I's a single chain anti body, can conprise a |inker
pepti de 2hat tthOf; ot atflgwneheipartioa ol amedlhhmm mptmw@ﬁmgm@telém @nbgn Fv
can conpri se,

ot her am no gxg?raorla%(eg nglgj :12 ant% SHEe Op senttl en% ﬁ éaﬁ%ﬂgnt ogyspti%ugalﬁ) ﬁﬁfﬁhé?e or

varla ere the heavy
chain and tkﬁﬁec\‘/sarslpad:ﬁelig@gj smch m‘butﬁrﬂhtnngﬂlto witeaé such Sutibady mndvéafteqoémeasl@s are
considered to be o]

het er ocon; uggfré’asﬁ a§’ alé?n%gers’ a%rﬁl?lg%egﬂflﬁgastggﬁfe %3 6 OCkg ruﬁ%’qtg bEdggtBS and/or

interferes with at least one dual integrin activity or bmdmg, or with duall integrin receptor

25  activity or binding, in vitro, in situ and/or in vivo. As a non-limiting ex:a‘mple, 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 1ntegr1n release dual integrin receptor s1gna11ng, membrane dual integrin cleavage, dual
integrin activity, dual integrin production and/or synthesis. The term “antibody “is 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



are nonocl onal, preferably human or humani zed, anti bodi es that have bi ndi ng
specificities for 35 at least two different antigens. In the present case,
one of tweob/mddng specificities is for at | east one duaPCT/uS&E47s¥
protein, the other one is for any other antigen. Methods for making 10 WO
02/ 12501 PCT/ US01/ 24784 bi specific antibodies are known in the art,.

Tradi ti onal It binAéo ¢ memmsiipmeel picatucE I SxpTeTe, apiitodu dpementyeaprte of kindipg
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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 capable of expressing functionally‘ rearranged 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
antibodies. 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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effect in an cell, tissue, organ or animl (including manmals and humans),
to diagnose, nonitor, nodulate, treat, alleviate, help prevent the

i nci dencavoh2/12301 r educe the synptons of, at |east one duRCT/URGIEFTE4N
condition, selected from but not limted to, at |east one of an imune 35
di sorder or disease, a cardiovascul ar disorder or disease, an infectious,

mal i gnant, dwedfc aniibadist a5gkeovdl Bdhecer Teditignalvatie recombEengrodusiveior
speci fi ed. duyadnedifit 8@ibblies fs'lbgste@@n aRRYlekhBion of &me{o%@% fe@W mmﬁgwm

Such a nethod can conprise admi nistering an effective anpunt
conposi ti on dringaighahamdkaivdarvychHpLRAVE Fitff?fe@bsrpﬁflﬁéll“ﬁb(l\é‘ﬁm”ééEEdtC‘%?H@e
anti -dual | Nt ihs. 20t 1 500 Bl G mnddh] SSHnenP6ORMuB BTN PRI ent i n

need of such nodulation, treatnent, alleviation, prevention, or reduction

in synpt dns: light shains shese hyfesidomas Gvedromps pestinescanoleatialraisire efald ¢fésipHti se an 5
amount  of aba?lgﬁadg fecuel, o? %léﬁq{ny}m@ﬁﬁs fé &QIIegt Hifelfic sPRHE) The Wlﬁéaﬂbx?oior

conti nuous m ni stration achi eve serum concentrati on of
0. 01-5000 g/tht casreeumolexls sichag isorly dsae bxafﬁgntxechmmm@graplé' steps, iE Bl nuous

adr NSt 1 at | ofleko AR L BRIINS [ANGEIO0Y SHALHSOLARKE LR g @bucdlRRe ifTMh

det ermi ned usi ng knéwn ne erein or known in th
rel evant ar t%/08829, {UgtRatms Ne© 6N066§)l§6939(65,t6162@2&106%&396‘@@2& t68%174lﬁér ein are

entirel y “Cébrlé’éb[a%ﬁﬁsibe§§é968$)>§9§®f8§rs‘éﬁ'fzﬁsﬁ%fsésféeé’sﬁﬁ'ﬁ’vswﬁoéts@ﬁﬁﬁf the

art at the t sent’ invention and/or to provide description and
enabl enent of60i$&, iﬁﬁé%%ﬁnﬁ‘l%ﬁ%ﬁﬁ?@ﬁo WOIILI08 240, W%%/@%gﬁ EBOHRY, Trewnseler f i c

or patent PubLi SAih8R5t0.Bss 101 £SRRE, 4 Al MR AERNRIIAD! 19110 AGKeTELA @

f or mat, |ncIU|nga ectronic or pri ormat s
foll ow ng rea‘nereémmwpmedhmmrbelryfenenmr porated herein by 15 reference:

Ausubel , et aI t i Wley &
Sons, Inc., Ns‘% ‘ba%"t%’% aﬁgﬁo%kgﬁ%iro?% dlxgil%ﬁyér% Egcu 2¥3681 Wﬁg A
Labor at drdy I\facth@ds an(?minpOEtﬂlthS dihe pﬁ;’odedt @mntlmgcahl&pbfma lly kiycl{at@p88iped hahigtow and
Lane, antlbo 989)

Col l'i gan, 1%/ bm% rlPté: t I\% cl)c(’:nc%1 1 mﬂpr%&rabﬁ%aogg? ﬁ%\/\g"]

Sons, Inc. Mm(ulb@,%aﬁﬁlﬁ)ﬁy,, sp&ofidd fggmmest or abrignt Glthe mmtntiénowkmmths mdmvuﬁ:abt ein
Sci ence, 20 John WIe i hodi e’
Present | nveRriPon A S Clelﬁs?‘e(‘)’ ﬁféabgwrﬁe%m& C°§S%an?fe§%ggﬂ&§% e‘g%%ylgglg 1d§ %ﬂg atnfl;é)gent

i nventi on catllbaivelpt (bpmloadllyyand pfelﬁﬂalﬂjeﬂosbqss h)waeiniunbgame:,ltyais msefddn thelptesd:ntne an

noun 1 2 nemsgption o an§BGHiesRRR g 8% g in VUG B bl bafif b BRed® 5
Mol ecul ar Bi mémgyhtyj@ﬁéat\ﬂt[ems & éSanded geriods, wﬂ\fnedmfabl&%aw@(@ﬁb)’ synipgoriy amok,
et al. Mol ecul ar

: ; or at or ua ring
Har bor. Ny (P¥gg§ora ﬁ%[’rt?bé‘%oéﬁgy af;%“éor aziﬁ%}ta%g '8 uhogof’n}_ ora rohl%h m?}' 2 Col d
Spri ng Har bowell d\d\éﬂ(eiaﬁa)al,e pf@lehtegaan conﬁibuﬁd to ;cheehlaapeuﬁhjremdtstaclﬁe@ﬂoﬂodvs in

I | , John W/ t | .
ooy ont B o BeheRee T & BRR el B e g e B ARA HACA (ot AR ety

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 than about 100 measured
with a double antigen enzyme immunoassay) (Elliott et al., Lancet 344:1125-1127 (1994),

entirely incorporated herein by reference).

Utili
30 7 The isolated nucleic acids of the present invention can be used for production of at least
one anti-dual integrin 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 known or specified.dual integrin related condition.
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30 2001), each entirely incorporated herein by reference. Human anti bodi es
that are specific for human dual integrin proteins or fragnents thereof
can be rav@ezlizsgai nst an appropriate i munogeni ¢ anti gen, PEDTR01IZI784s0l at ed
and/or dual integrin protein or. a portion thereof (including synthetic

nol ecul es, such as synthetic peptides), Qther specific or_general,

manmal i an ant i bodfus8 a@aqﬁhqgéaxgpqwgrg? P‘len&reﬁ‘é@an gftcoprepaguat ?Qf'rfoﬁ’fpo?lﬂ?ﬂm&gem c
antigens, %am%lcg knp@ bR rlglh%l_ Uedst Ot H8MuPEnREI AHiBBH todSENg any
sui tabl e techni que. V\B 02/ 125 / US01/ 24784 In one appr.oach, a

hybri doma |st1spme@erigewnwl piRsiipr imnasdiof sHsh énddpiien, Sratment) aljeyigon, greyentiony
myel oma cel |yl ré&%h&ﬂﬁ@yr‘ﬁ om@Wrte SO br hidHakiSils. t Phe eHRA(VE amoRd/cBn &faliftise NSO, NSI,
NS2, AE-1, L.5, >243, X63Ag8. 653, Sp2 SA3, Sp2 MAl, Sp2 SS1, Sp2 SA5,
U937, M.A 14mounct abyut 0.00bors) rnxl(kg_permwerg bep), mtiglg oF cquBRIoURAT |, NI H
373, HL-60, M.A; INANA S,
fusion products t}ﬁglrogo or e\g% %gﬁ%%%@r%tﬁéloggﬁégbdﬁééﬂs&ggﬁﬁ]rg%a?gfﬂ] or
any ot her super sinkle, weltiple] 0rmenta$0¢@radmm8ﬁnthnher a effe@ae range gr valueihgreiatasc. or g,

wvwvllfetech com n clSHGNL RS
but not ||m°[“f’3“‘% deqel%é%:P%flé or c éotﬁc()a q@&e&glﬁe%g%ﬂg era IHhE’rci Fyrrr%h
tonsil, or other immune or B cell <containing cells, or any other cells

expressi ng h@awipnor |ight chain constant or variable or 10 framework or CDR

sequencey) eit her ABHuBIEARGR BP P ciRehekn a@@@iﬁﬁelflm@é@bﬁtea&bxdm b@zi‘reference as
reconbi nant or endogenous viral, bacterial, al chkar yot i h| bi an,
H&Fri’i@n %

i nsect, rept ey Hhew the stals of thaastal tha fme phie REesent P8 Py tdescé

DL: mat el euk%{ﬁxﬁa&ﬂl&%?\lr%eﬂ% &s%wentﬁmlg}\lgdﬁ% remlr Edlﬁhg@ﬁgl{tlfﬁbr w&tor RNA
C oro ast or n SIn e ou
0 i e Alzelefea.

stranded, hyBHOlERPBY Of AR é“@‘i‘ﬂ@é‘%?"a&h@}e B AR T

€. g., AusubeliectDHRIA prn?t@&j foe@hts | DR KolldwA P&ér@xﬁb&és ar% ERiraly ni‘d&ﬂf&a%d Héren@ﬁji irel y
|ncorporated herein by reference. a

I
oD i hedlY 1 ORRFFIEC fBHE A ah. ot BT PLoNSP BH e MRyt RRIO B oY 8 S

nodes, of hUIﬁ%nNYONYO@b@f-zmy tsabRoR 1 AR INolE ek OAYE: REQBokBFUMERRY 2Wi t h
the antigen of interest. ot her suitable host cell can also be_used for

expressi ng 2Bdiken &old %@Eﬁa(#’f N 6158 P Harlew andsh ane patibpdiss chBrE 1M Matalpody

speci fied fraguRBtin@Hats¥, Nazrkt19s9t)b@&ﬁgafm et@f., éd@eC%&%?ﬁtocbl@\f@Hﬁm%logyhﬁhﬁ used
cells (hybridomas) or reconbi nant s can i sol ated using sel ective

cul ture condMilenssSams, Iae-hRY (59288 DeCrissiret ﬁbt%§t ProfReplE Indn@FnBentS ni t i ng

di lutiomer gahtwigsd shisk N9 N9t 185786ty net hods. CelI's which produce
antibodies wth the desired speC| ficitfy can be selected by a suitable

assay (e.g.,Apthogiy of 9 Preserrlneqiifiotabl e met hods of producing or isolating

anti bodi es of thextgqyiosé ifi- ﬁﬂ?ﬁ{efgl‘lﬁhﬁt%odﬁ%h@?reé&'ﬁQQVen'hBﬁEwe%tlorﬁﬁﬂf not
limted to, nmethods that select reconbi nant an froma _peptide or

protei n |i bratoguged by a celbline, moxedicpll tiegy 2 Bumertabized el |°6fs‘alﬁla’=’é @orw4tionSbme,
ol i gonucl eot 1nqrﬁortahzed cells, as well known in the art. See, e.g., Ausubel, et al., c?fi., 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 Immunology, John Wiley & Sons, Inc., NY (1994-2001);
Colligan et al., Current Protocols in Protein Science, John Wiley & Sons, NY, NY, (1997-
30  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.

35  Preparation of immunogenic antigens, and monoclonal antibody production can be performed

using any suitable technique.
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RNA, cDNA, or the like, display library; e.g., as available from Canbridge
anti body Technol ogi es, Canbridgeshire, UK, MrphoSys, Martinsreid/ Pl anegg,
DE; Bi ovav®on12580 Aberdeen, Scotland, UK; Bi ol nvent, LundpCBusaig3;784Dyax
Corp., Enzon, Affymax/Biosite; Xoma, Berkeley, CA; |xsys. See, e.g., EP
368, 684, PCT/ GB91/01134; PCT/ GB92/01755; PCT/ GB92/002240; PCT/ GB92/ 00883;
PCT/ GB93/ 00605: US 8ABS0B0Y I5/buidynyuis prodpeett /b sitpble prmprabodt) yzdee-
PCT/ GB97/ 018 M) b %AG‘\{‘@%H@WOst AE-1,

PCT/ US94/ 123%%;«\,% ;4118615“%8% ét‘i%;;;ﬂi?’g@ % P 614 35 9

( Nbr phoSys) ; LYeR3B IR0 ABO S, Su2hb3.:Sp SW)@G? 3839, Mbﬁéﬁ‘? AGELY,
4,704,692 ( ()%%%9 X JI\W/3Q§2@I§6 8144998, EP 550
400; 13 WO ?‘hs%gcgg#%éol 2478%63@))?% EP 2297046; 'PCT/ US91/ 07149
(1xsys); Sor NAYBHEA.INEURQ deWéhqalnl@dorﬁ@mqt@bé@rn@s fusion grasheis thereposam 38k 3,
5763192, 581¢ L 0580 59868
(I'xsys, now if)fziq %%%42%“: %5 ?ﬁrﬁ}?og%é?g%ble\égég@h ent ?,PérFﬁela ncoerepofgat ed
herein by reWerageees, Wﬂlﬁmchp@hyandﬂbmhkmwﬂ pthoidy proghcing eers geahias, tuhnetal s
(e.g., SCID i Q)
Sandhu et al f%ﬁ%mw&é Olscé?r%fl gé:l e ‘Il’\érﬁ)&%g b@& g%?gtggsé érjoélr%g g]mngJe C(r.JBg

| nunol . 93: ddatkirfitd cels 998Ny otbawhllseqxpnesseﬂgweam@ﬂ{gb?@la@lcpowam ef wriableer as

wel | as | a I ducing a
Fepertoi 1 orinidkSPERRABLARE i@k ARk Rl: RlifRRS A CkieRE (U e
herein. Suc hret:mlbmarquemdogermoua,ld@,l Hacterialy algal,poekakyoic + asebhibean, msdgbsmﬁhaldl spl ay

ans et i DetppaReffpbdefEfhe ke gy Snech el R uk Ror IR

Si nglbedcel | cRNA| 10N, rmmadmdrlml@ltl@ohwl‘\o@l@fspléﬁ DINA osRNACHnENA, yrdﬁﬁb,cyt e
i , I
T 887~ B0 (105 pInEEh bl Hpig fenaddhpriaRed fe by ER: Y Shijuady SBITO o

(1996)); ligel Sm, egodnm;bbbbupaa;dnd d:mihgmyhmmtotqu(dﬁpmewapbﬂ &htirely iBiogtosatérhol .
8: 333-337 )g,b Q%qgrOell Systens, Canbridge, MA, Gay et al., J. Imm
Meth. 15 182 8571 63°F1995) ; Kenny et al ., Bio/ Technol. 13:787-790 (1995));
B-cel | sel ection aftffioéeplvdkduey @lletanalso be Mnhiaed fr8ndlhe peRelpoal bod Or, pRIerdldy
(1994); Jonak et, al Pr.ogr.ess.Bi ot ech 5.1 i i in
Lybr 1 Homa. Tl RBESy BT FER SRR S b bt amiandls Mk TR ERN Y
Anst er dam N&i‘el‘aﬁmgearmdmtc(ré@B&}) otthBmthﬁﬂloﬁmell emgilnelmrdsecgfooexplmmag\i zing

non- hu ies ¢ and wel | . kno in.
the art Seonbrpgo R infienre iR et EriSundi ARBRDHREE rhuens Vel
amno acid r &ﬁfedﬂ@ﬁthfelpfﬁ?.‘trﬁnﬁz@htfo@EMfu@éﬂ deHs mnﬁdtummamr re;oglbmaiﬂubllmh bb| m ted
to nouse, rat or ot

ani no acid rlagg{aEff}élémEFééecé'f’? ‘é‘ﬂmrercgf"gﬁl?rgd’r pher it t?qﬁ%]borv%n%{é qs’aalr} §f%ne ch are
typi cal |y takeftidgrdilmiéior ceilrpatitg, ov@hdr &bdven meihndst alells which ptddede adﬁbmlmmtrn a

wn: mobi -l R RGO PHTT S SPTGT S R AR gV IRAer b, hem :

WWW. sci gist . conl Dther 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, e.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; WO90/14430; PCT/US94/1234; W092/18619; W0O96/07754; (Scripps); EP 614

35 989 (MorphoSys); W095/16027 (BioIlnvent); WO88/06630; W090/3809 (Dyax); US
4,704,692 (Enzon); PCT/US91/02989 (Affymax); WO89/06283; EP 371 998; EP 550 400;
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www. abcam coni ; www. ant i bodyr esour ce. com onl i neconp. htni ;

www. public.iastate.edu/-pedro/research-tools. htm; www ngen. uni -

hei del benvgodziSX | T/ I T. ht M ; www. whf r eeman. com i nmunol ogyPCHOS#1K48406. ht m
www. | i brary. thi nkquest. org/ 12429/ | mmune/ A-nti body. html ; 30

www. hhm . org/ grants/| ectures/ 1996/ vl ab/;

v, pat h. carXawalkP 239 84G: RORATSPAGES4HDrs); orviashastied by eayarasbpmvtdes o :
meb. harvard. rcﬁggé Btjﬁ%iﬁb? ﬁg‘éﬁoﬂs@%smsﬁhs\é”%z%W%s@ﬂwvo%/lolsmﬁtp

pat hbox. wust denter, bi ot ech edu/ -
www. pebi o. cSff 689 @wgmm%mmwfmlar Kwslutina (AME}£agfosntizshy BrpnearaherBody/ ;

15 W TR LS RSt e S

14 WD 02/ 12 axp/ f acs/ davi es/ 11 nks
W, bi ot éch etiéill, Micngbiot. dwmupelot oW 0R(HA9Y): \ﬁ@mhps'}h@—, Griés tRegr Biotsphnek 1@8&% m ;

axintl. Kgén%g%;rg%tgl %Jn@tb#‘%ﬁﬁ?@%@d@s Theh entirely incorporated by reference as

baserv. UCI | raat
www. 1 ecab. uniellhd rdetd patentoandmpplivationeth4t:are capable of producing a repertoire of human

wwiL T C- cpe. a%ﬁl%‘ ,r#l\%lb\% mdtﬁ§ é‘rl? !imiédr%é Jiéyg-r%gd lﬂgrryrn Sélclbte?hmques include, but are

WWW. | bt . unam m< t.cnusc

www. bi oc hemmtllma@i takiibaseme dlﬁlﬂab@ianmtéxl Brael Nathrtdaagy Ut 4493 7cA0H2 (May
abgen. c t e

apgen. cy Cﬁlﬁﬁ%ﬁgx{es%% ""%glgnﬁfr‘] éA{é}dgﬁm USA. 95:14130-14135 (Nov. 1998)); single cell
WWW. Cryst . bl:ahtl‘ardylpkdduubg GO ggiesimpy, seiented ﬂm@hacytmkdtwsema@wg(‘ SbaMIYUH m

www. pat h. cam 9?\]‘,()“5/6%{@5(\27("}%% ¢ gﬁ' ?%%nm%nél-rﬁt g;g?‘%ﬁt('@&ﬂ ¥hbcook et al., Proc. Natl.

WWW. 1 bt . unanpla VIT ructure
wWwi V. bi osci . AxnagsSel MS&%?%?&BH@@&D@M@I Ihtcrddwplet and flow cytometry (Powell et al.,

i C1 Y St DUBSEGAT] 3024547 [0 BAL VEPS RABSSLERBILBNAN! 6Dl . Mo,

WWW. j eri ni gets’ Hen” Wi p :
Sequencds$ oflSZHSDﬂéﬂ (1999f Kemmenall, (Bgo/t@hndlnme%és?@o (1999)); E@plﬂ seldeigard t h ( 1983)

each entirel C ora hey. ei r or uences
can be used été%e‘ﬁ’ggkegs ° amﬂlg '?rﬁ?lc??poy%Eéer%dg%g%%is‘bﬁc at @?%%Jsggm%%g’ndl ng,
affinity, ornvdlas, (B';Vﬁfoflfrrnainmatlavmd{}fopldormjﬁawﬁdl@gﬁ Borrétakdls bd fidsever Saery:eot her

sui tabl e er. i pg Generally part or all of the
non- human o:p“hﬁ%ﬁﬁ% ngsée(ﬁ%érhg\%ﬁpg?r@ g?‘ﬁal ned while the non-hunan
sequences of the Maﬁhbattbeer@nﬂemnﬁmmmzn@mcmanaroehmeqfd :amb@theMchmalkmbmn or
ot her amjno acca antlmgﬁl odi es X aﬁ 8' SOQ pt.i onaZ%( I (51%% dé}a

retenti oY of"SH ﬂﬁaé‘?‘l”? QIR el Uy %‘%18‘ 5 Re?lgpﬁ?fS 4bre™ BP%g cal
properties. nére amioiidaesidiics frgmal sourloelwhioh i@erdnaunmlaﬁ;@cg amit o infred mpﬁousas;al |y
prepared by ess.of anal SIS uenc var.i ous

B omaept ual  HanBP R SRR BTG G o B LR AT P TS = ALes

par ent al anctefebrem 2 iRt s ines thEhﬁl&ey;dctaﬂT?It’eﬁdeﬂﬁain aanrmwwtglvﬁrbble; ¢onsmatel s
are conmonly avallablefanlgnar fam|liar %se siﬂlledlntcp c{

Conput er pr o‘ﬁr"&ﬁ% Qfpain of a known human sequence. own uman [g sequences are disclosed, e.g.,

25  www.ncbi.nlm.nih.gov/entrez/query.fegi; www.atcc.org/phage/hdb.htmt; www.sciquest.com/;
www.abcam.com/; www.antibodyresource.com/onlinecomp.html; ‘
www.public.iastate.edu/~pedro/research_tools.html; www.mgen.uni-
heidelberg.de/SD/IT/IT. himl; www.whfreeman.com/immunology/CHO05/kuby05.htm;
www library.thinkquest.org/12429/Immune/Antibody.html;

30  www.hhmi.org/grants/lectures/1996/vlab/; www.path.cam.ac.uk/~mrc7/mikeimages.html;
www.antibodyresource.com/;
mcb.harvard.edu/BioLinks/Immunology.html.www.immunologylink.com/;
pathbox.wustl.edu/~hcenter/index.html; www.biotech.ufl.edu/~hcl/;
www.pebio.com/pa/340913/340913.htm]; 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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25 avail able which illustrate and display probabl e three-di nensi onal
conformati onal structures of selected candidate inmunogl obulin sequences.
| nspecti owo 0f/125shese di spl ays permits analysis of the |ikepCyusala7saf the
residues in the functioning of the candidate inmunoglobulin sequence,

i.e., the analysis of residues that influence the ability of the candidate
i mrunogl obul Wiywtienehileexp/ fhesilanis/ ighshtml wvenbigtegiayfl cduR fe@faRrakhtdknv iy isac-
sel ect ed and,EomARCded HAMLIR FANSRABMLAMLS0ABIPAR s quUences so t hat
the desired antibody characteristic, such as increased affinity for the
target anti geas¢rsyciKusnbicidats(iivs | hmlgenussesrb urithe depRmpas breyu- s direct | y
and nost Subé&f@%ec%ké Yam. wM&ln%%@c/Fﬁbllcﬂﬁ'rR@%hﬂWM G164 Rk RN Gnice. html;

Humani zat i on or nglneerin i bodi es of Cﬁr esent invention can be

per f or ned usmrggcramfrwrhmwmm@themww ules- g/ absfindex-Rimledntipedyr hagszs uk/

described in ture 321:522 (1986); Ri echnmann
b faru : 008D /8wl gen hi¥RL UT € ( ), Riechma et
al., Nature %%}(%am ?1988) Verrrl]oe)éen et al., Science 239:1534 (1988))

Si9 gsget <(51I , wyw.unipnghiohonegger/ ABOB inar§ids01 htnghwv ey sk 2cadd-ubgg0 78| . Bi ol .
196: 901 (198 Acad Sci. U S.A 15 WD 02/12501
PCT/ US01/ 247%@&%?%@5%%%@%5@%% al ., J. Immunol. 151:2623 (1993),
US pat ent Nowwwﬁﬂ@@@@@cuk&w%@ma@mmmmsgmss 5814476, 5763192,
5723323,,5, 7 89,
5226539: 1 1RE D pR I PRy pRTRY R imd R IR0 pioRt a0 shoi g Bt
US94/ 01234, WLB@&parmawma/“@%gﬁﬂﬁﬁpoi&cmgﬂl 14443, W90/ 14424,
ool uded ref Evaiatdd0s: BRANERN, WM FALRAANGH nFNC: AL LAtaEaMC,

i ncl uded refererices Ci e ant |- integrin anti can al so
be opti onal | Progémer &heundiygicaiinierestdd. Bdbﬁp@melth (lﬁéﬁsgﬂehﬁmlrdM|lmtp0(aé¢dg. ,
nouse, rat, Qer?ﬁ%&ref non- human prinmate, and the |ike) capable of producing

crence . . .
a repert0|re 0 anti bodi es, as described herein and/or as known in

the art.130 Cell ssmdhampqnmdd;awn@cs hmrbﬁusadlmiréﬂlgaimrhmoegriﬁty amtdubs dyhapeaorbe
| solated from 3@/ 8(?1 ngqutgaci)’]ndrate at'é %.l\llld.l éﬁ?ﬂi atllli} ﬁf@b&%n%mqﬁaméUCh

as the met hod$ Pel ransgent can produc
repert oi re othabasteristicanmt krbwdumﬂuetai‘taﬁehnraid/ fact oln allﬂmfthe aot- hlgmsw bamarbéDBr oduced

by known net hods Ilmt dto s A -

5’ 560,805, seaige g mangid 1k b Mo AlghBscainzes JFlsvahBie it ot frons

5, 789, 650 i sauegpldced dbh hmnd)ecrrg)tler amalno amdakanbbudmts&axeals@d)ptiowy%ﬂﬁﬁld@zf;d

Jakobovi 4 / L Oret al .

Vo 97/ 13852, thﬁ%eé‘y\é)“ 8‘5‘ él“%%% 5’2&? R uc & V°r9°t§ %ﬁglg?{plfg%%égr 1340096,

Kucher | apat eacﬁfﬁevathls doil, BdazhidddnBoddjes Iéamﬂifeoﬁnaxpﬁl'y@rc@bredlby a pFCESE bﬂa@b@ls/@lf

Surani et al No. 5,545, 807 I ena /

Br uggenmann et hegf‘rent@%eq‘t?ﬂﬁ aRd Yarggps © ﬂg@a}]‘ggrg?ngﬁ pr(igﬁatf)g?ﬁ%g d%ﬁg 5aber rg

et al. GB 2 #édelddfGhdpardmmalland Burednizzt seqﬁ&nchﬁﬂhfe&d&ﬁﬁsﬁﬁﬂ-lﬁﬁﬂn((ﬂmh ;mo'dfeiyl or
Nat ur e Genet

7% 1321 ( 10o¥F ONBRHE 2 EE0R ST Chinet Ta 15 P 16 SRRSO | or e
al ., Nuct®i cailhils whes daktite 204 HAdhlayoBbbblARe-(ihRadpnal R'Mﬁmtﬂaﬂmada’smtures dPr oc
Natl Acad Sc IseleLcJ:tSe'?f candidate immunoglobulin sequences. Inspection of these dlsplays 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 séquences 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 antigen binding. Humanization 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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90(8) 3720-3724 (1993), Lonberg et al., Int Rev Imunol 13(1):65-93 (1995)
and Fishwald et al., Nat Biotechnol 14(7):845-851 (1996), which are each
entirel y woopiysor at ed herein by 25 reference). Generally, PChEsa/vsie
conprise at |east one transgene conprising DNA fromat [|east one hunan

i mmunogl obulin | ocus that is functional I rearrang}%tzlH or_whi ch can undergo

functi onal ri¥x2880H0Rk RrestaEhd., édﬂ@g’éﬁb&% 26 HE8) afert NeeP743d23uch nice
can be di srupkes o496 ?&197‘385 @s@hﬁ@lﬁ@ﬁ@ztmamp@%é@squm v, to

produce antibodi e encoded end ogenous genes. creenln% ant i bodi es

for specifi cOUBPHE: HeP3t e, Qﬁﬁmhrﬁ%ﬁ(’@ >eﬁ2ﬁ§538r4&lﬁé@nﬁﬁf/sU§3W@7§ v Ei7ent | y
achi eved US'@ 19@%50 9@}o§@igawsb4/§fz%a'@x§§fxdﬁ@ 5 dRINAT4, Brobessst he

screeni ng col’l'ect16ons” o i'ndi vi dual nmenber s havi ng
the desi r5ed W@?@ﬂﬂ% BrO%t 1vaz4, W@O/Méa@ |E§’0H92%63 pasB sitiTgly ancoprpAitieerain 8| ay

libraries i 56}6@&06 KO 4 Ldperb DS g}{hthem? di spl ayed peptide sequences can be
e

from3 to 50 nore amno acids In ngth, frequently from 5-100 am no
35 acids | ong, antherntighalfiniognirdntibedys-an elsgbe eiHonallygsheteted by gnmyunzagigaof ¢ on

to di t t
severa recorbridi B GE hEn T HhanE e oIRGBk, HER R e P 25
descri bed. Qmedicinge: repeviolre ehuntie adliitwgicays déscebqsdtditandoe gularoa ip Hetare

f ) | i
The. nuct Dot Faa R HeE bR el EBia i RIS B8 GRNARES Blim S anfHN e
sequence. Swmhnmilh@dsmarse%Esmﬂndﬁe,ctuﬂnaSF?@rmﬁao@rdtscﬁbtﬂ hegeini on Nos.
L 1rzil, 9 18989, At %%e%hat%&d%r%{i‘x{c@ 82080 Q8 BRIl B BEDR R 119

| i brari es of pepti aspe invitro chemca esl s
and reconbi nanigensetibasroduSedby B@antm (e.£Lipit hetdinited taNdES. P@QN@SZ&S’QO 428,

92/14843, an épgﬁé(é%? o%eéa?ﬁb 8 5%&5%25'355‘%%”425'\%61 5 3nds ??é‘?(so%@edto

5, 643, 768. dls rari’es, vec eeni’n 1ts
comer cidl | yLenbaigleabl ; eIaltdbowts SUCWQ wm@érbkmvﬂtm iat N‘d@éﬁ%&%r Latbag, et @A)

and Canir g s RGeSOl o 8 GEBICL98S) i sbblessSEEBpge
5534621, 565%%/3@96,3&3&r135&6226CEP %56453,1 Iéss:hergapetd etd. Bh09;71932234009,
5403484, 557 717

A Ty, o687 e deO dreas SR Ple 00 O i i fddmBS B A0S O
gg 3 |8?1 Esd t 0 0438dAahBelnnbsg EBYZER 08325892, L&ﬁ%@]&%l, GBGQE&BIBO %B@M@B@t al. ‘
supr a, ezéfis S@%’?%é@éé%%&?‘gm@l‘%ﬁaa 3‘%} %@?% Sgrikll rer ﬁ?eﬁlc g‘?;B(r)(r)gt ed
her ei n 3y r eNmmreeezetm%thancm 2%!) d\erﬁdh:Eetpﬂ' eNante Ganeraztls AA6-¢ a6(18D B Tigdor er

o bl o0 1,00 5k Rk 05, 0 ol 805 R0 s s g gyt
28 (r: ﬁ es ams Eglegn(s)amb Bem (1998 Lohthead eral. bR ey Iﬁem?d;]lglalm( l)hﬁgge eﬁﬂsmaﬁdﬁthwr?(t;it drk.
limted to, ¥s ﬂé?’é’(ffp ’ng‘l“(q)zg“#%ég%ggdv i %%@wg gyire X}@‘?@?’%ﬁ%‘;he?‘%%’g 992;
5,994, 61%5 Srebincef LenbraB4hedSRlice attlplideart lehdt @ne transgene comprising DNA from at

least one human immunoglobulin locus that is functionally rearranged, or which can undergo

functional rearrangement. The endogenous immunoglobulin loci 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
convemently achieved using peptide d1splay libraries. This method involves the screening of
large collections of peptides for individual members having 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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each of which is entirely incorporated herein by reference. Antibodies of
the present invention can additionally be prepared using at |east one
anti - duaiwonz/exsni n anti body encodi ng nucleic acid to provPdEUSIIZRIZEYENi C
plants and cultured plant cells (e.g., but not limted to tobacco and

mai ze) that pro e_such an di es ed 25 portions or va in
t he pl) ant pé‘gf"é‘g?ff Qs b ipw V(?EI%FG}S%W ?L’E’é%e #&ﬁque‘l@%nyeﬁ X ﬁﬁ‘f#ﬂj(’p age
gxarml e, traﬂ?%ia}erﬁa@h b&md Sidgé &&%gSOr@(r&rtlﬂﬁﬁhl&gtlde%wmer&ﬂdem@Iﬂ&t;ﬁttllﬁﬁlaﬂ"lave
een successfu used to praovide e anoun rec nant__pr ot ei ns,
e.g., using 4! aD’%’/fHRF@P‘Bq S 5 Q}metg%%%re déscﬁ‘ge‘it‘@:r@&é]late%% lcaum@{ Top.

M crobol . | noyunet:, 91?/4@88591111)81& 1:208)0278] RSy LMD géhérﬁdlg lﬂ)ﬁﬁéﬁdﬂpeptﬂle§0
transgeni c mai ze have been used to_ express ma llanég % sp&aﬁ comrer ci al

Bodantee

30 product i oV essot bRihih vigP ghegyrat snthses prgirego

produced in Mbh&hoﬁ ﬁ@@@@m@@t%/m&i @rmsqwzwrSeE hies] US @afeﬁtadldsrsaésssewaﬁ@s
See, e.g. et . Bi ol 464: 127- 147 999 lg g
ref erences ol Q"é&@ h%‘?i’élii‘hdm?é‘mlib%’df é%cuﬂa%?‘é S%fF%’H‘gﬂ%téﬁreﬁP‘B’a’ﬁ"(? Y Fyjiipbls geam

amounts frongty & ?a&eﬂsqn@!r@gah (GRE8h, mpbrumdﬂqma dnbiBsly Tecla@RERE S, such as
single chain I bodies (scFv's), inclu %to acco _seeds angqggot ato

tubers. See, Cém dgegliier BH)- etee.ste: U%IP%NO%W P2, 4R39800. 43¢071H p2998%,( 1998) and

ref erencg C'§4%9'o3bhﬁ1§889 55haks, 5@@730@1#3%33 9?6724;095@6@%95@51@&&1&@62@% can
al so be produced usi n fransgeni ny@ ants, accordin know net hods. See
|@ 4

al so, 17 V\GQ@‘}‘O?Z%@i 193347 8aassigneyl to Divpg 475 0%958&717 as3iggediehnol .

Appl . Bi ocheg 929853‘@33 aés@faéd to c%l%%&age ah{%o@y T@Jhn@loéﬁésem_’)?ﬁh hool .
13: 522-7 (1995); siol . 109:341-6 (1995) i tel am et

al., Bi ocheﬁ@negéféﬂ 5@883\05 55%@%91@76@ 569485 P6934hH 5?%814 ?é?ﬂ%%d ‘@P‘E"g& t herein.

See al so ge@(ﬁﬁé’a'nl N IfaOAusuBélasnz};meb(rFSraﬁﬁl%'oQ R, @0 bMARMILER palils aRPhublitdiohed
to, Each of the above references is entirely 5 incorporated herein by

ref erencld. Tmérehningaypeintedhesein bresfarasgent i on can bi nd human dual integrin
with a wide rang A.ﬁ[ﬁbodf%g bF AL bieGit fkiAion bih Aso¥eGhGatefAsifERALI®B R anti Ahall €aST

one human mAb of the present "Invention can optionally bind human dual
integrin witintepiigpntépdy ericoding m&lel@;@p}ﬁpm@vu& tfmwnwmabm mapieds: FgaR dual

integrin with.a &stgﬂ%?e'(s h0epQkind RS Hicel ﬂ%r@(]p.gyguci]iQnu%lé chthelp‘l%ﬂnguéﬂ()t

limted 10 t ny range or value t erelnz
10", 10- 10, l@vwelg caniie pro\ﬂdﬁdmlnéhl%ym?th%@e Seqe.gu Altinet mmdefpms rran@ntapm nity

or avidify of §§f5§9§5‘%§t ﬁ%’ I"?@%@%’ g@ﬁg,%ps,gfm%es 964, €40, @@M@xm&h@m&t all'y

using any sul method. ( or “exanpl &, Betzot sky, ét:
" Ant i body- Antaclyefwhirinisentitstyi inepsporatechhorim b resnensE. | munol ogy, Paul W E.,

E(rjee naRﬁvgzd szgrsr;aﬁ'w&\e@r %% ?]{lYl %’;rggg)can B%n#éaﬁl desPL1 esc 519% %g%%th%%ei h)
The neasur edardifduahintegrio ﬁntépopﬁacrthdmg myclegadidiodyovade tiagegsnic plaaisand PWredcan
very 1 TRSSMRS NG, o A SOy foLl FORBSALL Sty 1
KD, Ka, Xd) gargons loef/:a'raatslny the plant parts or in cells cultured therefrom. As-a non-limiting
example, transgenic tobacco leaves expressing recombinant proteins ha;/'e been successfully
used to provide large amounts of recombinant proteins, e.g., using 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 large
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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made wi th standardi zed sol utions of antibody and antigen, and a

standardi zed buffer, such as 20 the buffer described herein. Nucleic Acid
Mol ecul esvaJe2/m§ot he i nformati on provi ded herein, such as paoBpUSucl4esst | de
sequences encodi ng at Ieast 70 100% of the conti guous ami no acids of at

| east one of SEQ | D NCS: 1 specified fr rrengs,
vari ants or ThHIEERs a%eﬁm‘”éﬁé’éb Aﬁ’ﬁ’e?@éﬁiem 99% 19%63%1»11%9(?) \M%Ftc?? gE‘S“ s

conprising agiofaast. 19@@2@(1@3?% SROUBHE BBysioR 1008k £6¢196); dvARiLetae, Of the
present invention encodin | east one anti-dual integrin ant i bod) can be

obt ai ned us@i@‘*ﬁ@t Rerd d rane 2948 9d4 (198#end féﬁefeaéesﬁﬁﬁﬂ/\ﬁli‘e‘ieﬁl 1358 akpEenergllyien ¢
acid nol eCUllﬁﬁn rés@%n@"f%%&eé @Mﬁ{& 1@ d8NERS of ety referaneds iFMhirelpuCh as
MRNA, hnRNA, NAE) any other form or in the formof DNA, including, but
not |i m ted m@fpo@‘-@d bwbamferg@%om c DNA obtained by cloning or produced
synthetically, orpany cRIRitall iPRaiddeh Eﬁlﬁ hurhBed 2N GAA Rl Awiti®lgpsdsr anded,
doubl e- stranded or single-stranded, or any conbination thereof. y
portion of aaffihiiessEobnia agrrelames Q?ﬁboﬂlﬁ@nwe%?orﬁmmé&ﬁmﬁ’é)ftﬂﬁé’f%m ipggniieh r and,
al so _known ac%nto %ﬁ?ﬁﬁd%ﬁl‘h@ﬁ‘&iual fﬁ'feghﬁ w?tﬁ-mgg%f rh? ROINexaRPicNIhdhdnaibly cAl SO
referred to as e anti-sense strand nuclelc aci d nol ecul es
of the preserind hm@?bnte%mwithé%d@ahW@ éﬁisttha@:ilhfut H1 Mesiel as paghlimitedg an
open rea 1 ) e 9P [ Ryt NHN0ONG of 18 WO
02/ 12501ﬂjPC%fJS8??é Qﬂgra ggg);k%{;@t{h%%mrkc}b q,o i 1gcgst one spemof ?rghdra%grtl on
of at |east @neluChRreias CDRI, CDR2 and/ or CDR3 of at |east one heavy chain
(e.g., SEQ ID NOSpl- a%?lmﬁr ot av B oEBnAbd £8an a%r:%gn ckh B@&tem@he@ex petifehBie

aci d ol ecul es conprising the todi ng seguence r an anti - dual |ntegr|n
anti body orusimgranghitbleanitiood. (Beegfor exgEDle, Berkigiskys el “Antebodyrdinéipen aci d

nol ecul es s q S TN ent
fromt hosewc;félgegaTcﬁged %‘Zﬁl\’}ga’%e'lgbqv}ﬁ Olo%g’l})églf glﬁt@%%d gggene%%gfdé%ﬂf%%enetl C
code, stid| @AsdHrkulat Jansalatmomegaii. i Greainan andeGpmmnaNavb ok, M¥ (1998%end bed
herei n and/ o r

known in the™ etﬁa%sl%i@%h%e& ﬁ'er%lpl&oﬁ gnegeg?dgau tﬁ/%f F%?%g\%gﬂ E%ttlbﬁycagxqg rflﬁ ig@ é(ll’nt {0
gener at e sucnndageﬁmcauedmluddrélfﬁar@cc@dltwaﬁﬁeanlsdt tdnegnigbole pH&)rTIspem fic
anti - dual |nte n

Ausubel - et BreuieeBIk B PR Rnd BB ERERE g KL R 1536, Kialeprelily,
present i nvemadeomth stMﬂFdllzed’S(blumgls ekampédysndhntigsnaad e dtandredieddbuéfer, eluchas

nol ecul ey Oftht Buffe? d%ssc%%d]ixe'f'éllem ton include SEQ ID NCS: 10,.11, 12, (13, 14,
15, correspon imting exanpl es of a nucleic acid encoding,
respectivel yNuéHﬁc@aﬁlMoH@xl@m HC CDR3 LC CDR1, LC CDR2, LC CDR3, HC
variabl e region af}dnL e1r?form§1 ere gntion

0 V,
provi des isol ated Huetrs acl R{ﬂvecu eremeShK(::hoa e uc%o lélesﬁﬁ‘getnbecf egfe(’d!“{r%t egrin
ant i body haviem7mm0%moﬂmeaomt¢usmum1m1dasf ﬁrkasttmd obFEQAD N 1.6 8, |R6itd7,

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

e

25  comprising at least one of these sequences, a nucleic acid molecule of the present invention
encoding at least one anti-dual integrin antibody 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 cDNA 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 of 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 nucleic acid

molecules comprising an open reading frame (ORF), optionally with one or more introns, e.g.,
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contained in the plasm d deposited as designated cl one nanmes and ATCC
Deposit Nos. respectively, deposited on 20 As indicated herein, nucleic
aci d nol acabrssef the present invention which conprise a PanTk@/a7&ci d
encodi ng an anti-dual integrin antibody can include, but are not lim ted

to, those encodl ng the am no acid_ sequence of an anti bod fr&gment
itsel f; the bubwi HyltebQuiineast qusspecificd peﬁw%ﬁé%ﬁ%&@%@é?%& B%afffmrr eof :

the coding FESFTUEITGEI AR bnPbadNEdaBOE Y, SEQADTRNS: 1.85 oxafghp@watiﬂ @b, SER) Ekbs:as
addi ti onal sequences, such as the coding sequence 0 ﬁgﬁt one Si gnal
| eader or f dstomclEgridfaoleglesiiomprivng Wemdutgrféq‘&fleﬁr@ﬁ@h%r}tb INSEFER PRURR

codi ng sequeRGERbleTtish (e%S R 0) ﬂlﬁﬁ@g 7(8'?ecmﬂ AbLdiIQOacid Qﬁ%ﬂ@é’ which borﬂﬁ@bbl 0na|
non- codi ng sequences, inc ut no imted non- codi ng . 5'

udi n
sequences, guelpotils swenqersabﬁéaemgkyeafferﬁ@rﬁoerr @ﬁeldﬁﬁ%@eéﬁweh\é@@%é‘ﬂe tBIﬂ§y a

role in trangeh iRty Sine ge‘?% &BQ%@ﬁ%h&%ﬁe at 155@!aglaﬂgd§gllﬁtggrnganaa@h y as
pol yadenyl ation signals (fo exanple - ribosone and stability of

MRNA) ;  an adigicribehigreie mﬁ/tngls keq'aenélee rh Af cewde she gepsticxgds tSN@Héﬂm‘&?ﬂnﬁbe

aci ds, such ,as 1§ hog&dulAfe BN 'f&%n@‘éﬂhéd i 'ﬂ%l arfi 4 @%ﬁ@@ﬁlch dk&BeratthuSeic b€
sequence encodi ng an antibody can be fused to a nmarker sequence, such as a
sequence ervevitnigataogrefor nseilic pat-dra éntegringnilodies of the praseny AVSRLAIhEeet §i§ed

ant i bod 0CO t i des
T che PG o TR, R0 AR I bl RAEE Fhridhis RORLLAR: infhe PROHIERAAE ! 100
02/ 12501 PC‘N(LIJSO&lﬁng@@mpléFIQélsplﬂ@é/ andleir psid roleorieppidhe resent igytnapeinclide P
aci ds that hgtﬁ%siao’-q 1 w&d?{]eﬁeﬂse%r% élta grts i ?falhﬂg to'fQ 'ﬂ§cl$19 adld

pol ynucl eot i scl osed rein nuc eot' es of

enbodi nent casedie, weredtivedy, HeESIDARL HE, C%%éiﬂ@h@ L&nePB, kf@lﬁﬁ?ﬂﬂy@ ﬁ@Rﬁucl eic
acids conpri Oglabl%lll%? xpﬂdyt%!rﬁf?l%'r%?d& For exanpl e, polynucl eotides of the
pr esent |nve ion can be used 10 entify, isolate, or anplify partial or
full -1eddth cl onds anathex asi@pfoﬁﬁmednthqnmre\n@es isohnteslaweleicamidonoleauies sncoding a(n)

pol ynucl eot i

Coml ement ary s e ARAp Hoy PRI SRk BBl WO EE .
Pref erabl y, cohteinediNahd pllnzid dempoitqlas desigrated cbasnar®8% f ul | -1 engt h sequences,

preferably at |east 85% or 90% ful] -l ces, and nore preferably
at | east QSWWWMAndI@%QC@WPi brari es can be

nornal i zed to increase the representation ofspedivelyséaposited®s. Low or

noder at 8 stringency hybridization conditions are typically,. but not

excl usi veI y,—enptoyed—wtth—sequences having a reduced sequence identity
relative to conrplMdibacq/hemn;umnleeamdmms efthaptdsdm givergtoniwhpdrromprise a

condi tions 3 Cl%%%ll O{llcaodk {:T‘ IERal g%{n a%{lb%d?/ 81%3 %Lt AL ﬁgttll%gltehgoemols y-
Low stri ngency condirtion OW se Ive bl’l I zation of sequendes havi ng

about 70% 1%enseiingehecamind em’ﬂ |s¢q;aemed>f eamtibedyeieheyetly tteelf dnembdhﬁg/setquetnhofoogous
or paral 090Uz, SRS tlgofy 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 ﬂcoding 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-translated sequences that play
a role in transcription, mRNA processing, including splicing and polyadenylation signals (for
30  example - ribosome binding and stability of mRNA); an additional coding sequence that codes
for additional amino acids, such as those that provide additional functionalities. Thus, the
« sequence encoding an antibody can be fused to a marker sequence such as a sequence
encoding a peptide that facilitates purification of the fused antibody comprising an antibody
fragment or portion.
35  Polynucleotides Which Selectively Hybridize to a Polynucleotide as Described Herein
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Optionally, polynucleotides of this invention will encode at |east a
portion of an anti body encoded by the pol ynucl eoti des descri bed herein.
The pol ymebzotshdes of this invention enbrace nucleic acpPdrssguansies t hat
can be enployed for selective hybridization to a polynucleotide encodi ng an

anti body of the present invention., See, r | |.i gan,
supra, each 20 eHtsnressyt I?Vﬁﬁt&“ﬁ&vﬂséHOlﬁtégé‘?ﬁlF“bV“Eg]? €’ ’égu E%feFE‘@tl on of
Nucl ei ¢ Aci dgbdifligatiof @baliiRs f@tacao@h@claﬁu@l&smsed Reeif! B&8/the podpREILotRIBs 6fakis be
made using (a) reconbinant —nethod synt heti ¢ techriu u‘ik‘f‘f&\%%‘%‘

puri ficati orf"iRogHFIERIBSe ugse f@dﬁ?ﬁf‘ﬂ%ldﬂﬁﬁ?gt%é/%‘&}?mfé@g\ﬂ)é‘l ica Piiging he
art. 25 The quiepdyrfucR6idds. mexa%@&vsayrﬁaatebtydegsnmprs@nﬁmﬁmg bé fisea@di ti on
to a pol ynucl eotide of the present | nventjon. Far g}gfa@é a multi-cloning

site conpri siferiifbielags OYWF%‘erH?Hﬁh?fcfP]ééfé‘%th cloggsip ?é’f’HOB‘FF IR8%e inserted

into the nucdgioRinfGistiht Bolhudicbtitiel &0 katohoreDNANRqRAbK aBkeAOd ot Rrwid SO,
transl at abl e sequences can be inserted to aid in the |soI ation of the

transl ated pOMPHRTENEBt PRDNF o @ hymasepemmRban picc ackditdXanpl e, a

hexa- hi stidi ne mapker.bReHdEDNA 1BERY EaRise of REY 80% 8L lengR sdiBH0Ss, prefeRBlylak Y
the proteins of the gresent i nvention. The nucleic acid of the present

i nvention elgest 83k AOCh Billdengihgausaersemd @ore prefeighbly abigast 370 Hliderstihiequegeript er

or linkefy fofnCloaN f‘tg'aﬁég‘ééxptge noﬁﬁﬂl&&ﬁt@'l&ﬂ:a@ thérePRIARHE] okt Q&m&feé h%wﬂfresent
i nvention. Additional ckyences can be added to such cloning and/o

expr essi on s@q@?&’ﬁ%ﬁgn&e@c bridipAtion cqndiiops e Fpicallin bt ol xelHHHY. SWHMS‘F‘* with

expressi on, fgdtd hlclﬂné 2 fEIdQLIeH %uéﬂcce ¥d|31@ut§3%|1a¥1%‘ﬁ>| c%&%legl@mta@ rsequ@xﬁ:eﬁ QvibdERdioV e
t he |ntroduct|on of the d}F/bnuc eotide 1nto a cel f cloning vectors,

expression 29 thazvgg@s@q_n T3 ¢380Rlialighe enypieyed fo seqenspt Recatehidentity-nker s
is well knowp, %Iﬁééﬁ%ﬂohdltl&ﬁ%ﬁow Celéktive ﬁlﬁﬁ&gﬁ on of é@ﬁ&ces@i‘év@?ﬁ%ﬁm supr a)

Reconbi nant Constructi ng Nucl ei ¢ Acid he 1 sol ated nucl eic
aci d comdosi seqmse @@ntttsh:insi cembeegmpleyad tosdenkifyaasthriqgous eppamalogpumesaiieancess DNA, or

any conbi nation t Bﬁﬁcﬁﬂ{] cR:%tl&E Bﬂhﬂ%eﬁt‘i&ir@nﬁ 'eﬁ’éo@gét%%gt aﬁﬁH{oﬁ %?ad%%h&giyany

nunber of cloning ne ogli es known to those of skill 1n the art
some enbodi nensodsd by Ithegmlyuml@@ﬂ%diescnb@d@@m ffh%]wlﬁélplé@ftdﬁwfl thyis WW‘P@I Flzlbfaceu nder

stri ngent c Oﬂg eﬁé a%ﬁiss ?}Iggnl:etrs ggt &9 Ibé( %ﬁlhfeﬁtﬂ)r‘%@l@ctgfg h%}ﬁhzgﬁ(ﬁlsts Qtp Dmlfwe%ﬁ'&é on are

used to |dent| sequence In a rary. The
i sol ation ofeﬂQang arraitibasiyof the presephingéntiobiNae, argd Aglelﬁ?@hﬂ@rd, Cs}ha:m, &uwpra, pashye| |

known t ho n the art. (See, e.g.,.Ausubel, supra;
or Sanb%oof)k &%I%I “%&pﬁ ?Hé&xkﬂ%érécéeem ng and | sol ation Met hods A CDNA or

genomi ¢ i br ary c@onstction eidhigttiausdidyy a probe based upon the sequence of a
I I d f 185G/ in.
pol ynucl eoti de o Tﬁéﬁolﬁh&%ﬁ[} Ie acﬂygﬂiu%]&@senﬁw&tlmhg?&g%:ﬂ[kﬁlg é%%éz‘CGmBﬁlﬁrﬁ' il

Probes can be used to genom C uences to
i sol at e honomethodss(by symdgth: teclinhipess foypurdircation techniques, or combinations thereof, as well-
known in the art.

25 The nucleic acids can conveniently comprise sequences in addition to a polynucleotide of
the present invention. For example, a multi-cloning site comprising one ér 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 polynucleotide, or

35  to improve the introduction of the polynucleotide into a cell. Use of cloning vectors, expression
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15 different organi sns. Those of skill in the art will appreciate that
various degrees of stringency of hybridization can be enployed in the
assay; amdoer/idser the hybridi zation or the wash nmedi um caRCT801E4rg4ngent .
As the conditions for hybridization become nore stringent, there nust be a
greater degree of conplenentarity between the probe and the target for
dupl ex for mefsFER: 1BPEcH infgp!s Wﬂéﬁ‘i“’é‘@ %ﬁleﬂtr &‘?&eerﬁ:g/s‘%ﬁ 1’5’@"%;855%6}?9%1& by
one or nore @p-denperature, ionic strength, pH and the 20 presence of a
partially denaturing solvent such as formam de. For exanple,.the stringency
of hybii di Z3tsoBpinant Methods fox (opsirustipg NYclegs ASHlSngi ng the polarity of the
reactant sol uti 0nnm%&&tg&mucfewacid%@js@lﬁ@ns STaKts Rivbrdioh G0ctOds RINYE cONAG gitbiat | on
of formam de within the range of 0%to 50% _The ee of conplenentarity

. . d
(sequence i deMds enany cenRingtien tegspf. sratbs eptaippdirgm mfﬁl%gcg Opfces Mgy appumoer o

accor dance Witdind B&h%didgf@%&% 19 thobd E s thel i€ Al sOe BRRIBA dikiRra Gl R IEle
medi um The degree of 25 conplementarity wll optinmally be 100%_ or

70-100% or REAYesithafsrdechyely Bybridize. pades stindepigRadiipns, tojthe RobaslePtides of ig@rsttod

that mnor sgguRBE sre\i&d t_@kfeﬁ’cﬂﬁtﬂe RedirA®seRERBED 2DN A6 BdTSic ONA 1Mary. The
conpensated for by reducing the stringency of the hybridization and/ (t;)r wash

medi um  Met hiselatiasiof R}, prd coastiuglipnef cIPNA apt R Earie i Whiewnm fathess et ar t

and can e US8flaryRLHIQk el [SRe,thE ARELSICAIrd; BY SMitrodk, Mpkd)out undue _
experinentation, "based on the teaching and 30 guidance presented herein.
Known net hod¥udeic Pl Ssreeming andfolatipg Methods i ncl ude, but are not linmited to,

pol ymer ase chai n RGRRIA BMLABERIEIdaT 6l Beyath) b blssabisarR PEesEERcOFSe,
e.g., US Patent Nos. 4, 683,195 4,683,202, 4,800,159, 4, 965,188, to
Millis, et apolynugleqtsss of i pessent ivepion, push o ghoserdissinscd lereiny| Proies gaprhesesl tp o

I nni's; 5, 1221'1}%‘1%12@ Qithob 2R DRA o?LDNA@qu%esgt%Qsoqa‘?e hoMYiSEousel6n B8 darklor3S

Gyl lensten, et al; 4, §89, 818 to Cel.fand, et al; 4,994,370 to Silver, et al;
4, 766, 0617 t odiffeesninsganismscB®se1cf4kitl dn the arewilaprigpiaie thehvariods dastees A ssingsicr af i on

that uses anﬁ}b’rﬁﬁ dn c&\'ﬁb éﬂp&&ﬂg ik A BEL: an%JciﬂWPtMyﬂv&ﬁ%pE 6rlihd 30k il Bfean
sequence as d tenplate for ‘doubl e-stranded DNA synthesis (U S. Patent No.
5, 130, 238 t obe Jtingskt, Asttheedonditipns forthiferidizetiereiegorae MASERgentHeeramest pea gis#eent s
of which ref j ' i

Ausubel, supth ot eaEpat R RS PRP LR Boel Bl Bt mal AR pofor e
reacti on (PORgrecad hniogagycandn congrollssidn oneorangyk pf (pmperaturehionie girragibad] grd the

pol ynucl got i 5 i t wdl rom
genon ¢ b err e A Er AL CRPLGR SREpA IR, B QRS Bty ol

met hods can bytsidizationis ednyénientlp varied Ry Aipheing the pelediie! e ctaclent splutiah threuglefees

that code fo te - pi ; as
probes for dé’%ae(?%‘l’ ﬁ{éﬁ? wg%ﬁ%&%ﬁ%@@%ﬁﬁ%ftf%%ﬁ ﬁ%\&é %ﬁgf‘g{ﬁ%stggg/"?g‘%

nucl ei ¢ aci degsempd evroplagentasity (sequerst sntitplreparse Sor detreiphi¢ wisdind willvetyrin ques
sufficient t ‘ : . i Ll _thr i i ol i .
R e
as wel | 2% Murhilenersdritaivill optitnglly 10t orN6-100 68302 OBy AIBINY theraind Howayes, et

al ., PCR Protpcels éd%gfthgt%m&me AL ARAh e 3o pRfiSes cardifeadeni
an ego,

Press Inc.,
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 undue 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 to
Tabor, et al; 5,142,033 to Innis; 5,122,464 to Wilson, et al.; 5,091,310 to Innis; 5,066,584 to
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

(93]
W
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(1990). Comrercially available kits for genom c PCR anplification are known
inthe art. See, e.g., Advantage-GC Genomc PCR Kit (C ontech).

Addi ti onav0y2120y., the T4 gene 32 protein 15 (Boehri nger PVBROIE4M§4 can be
used to inprove yield of long PCR products. Synthetic Methods for
Constructing Nucleic Acids . The isolated nucleic_acids of th Bresent

i nvent i on ca&RIUNESEs BéeprEp Aralauily sindetl NASKHERTESAU -3 FAERERT S 159# &hiGwn

net hods (seeyaifk, 9t al, VidS B GhdenBie RASBAJURY @ilire (RBMAIsGEWhEYREBREdS aregener al |y
produces a S|ngle stranded ol i gonucl eoti de, which can be converted into

doubl e 20 stifcerRpEreCIBYY FFBETCE E8ficn ApbRL 5 P SERR Ak F4P & bquence, or

by pol yneri zati OrgpMkfin&, p r&@'cb{a{’@fegéﬁn URIR) Gechi®lo S ?A8 b&ussd foaRelifShe
tenplate. One of skill int recogni ze that while chem cal

synt hesi § ofseqipees afpob@uplmﬁdp%@f ﬂt*f‘d”%sé‘&fﬁéﬁ@é%‘ apgd r%ﬁﬁ@ﬂ?ﬁd@@%‘ry fipBt Enerases,

| onger  sequgaL SN 18D tPRIRNGE oY ih BrolandBfida8bn REMSNQAEE 850 SRRQLBNERS -
Reconbi nant Expression Cassettes 25 The present invention further provides
reconbi nant exprledsrlone @a@@eﬂmdégquemihﬁ@p%foapmwa@ tebecexgiepsgd: 63 mplisdiuglpies ent
invention. Adg gl Cfﬁ%eg f&%%&ﬂ%%e%ies&d?@oﬂﬁ@@&ﬂ@d I RXANE k@bles! BF nucR¥ANPl € a
cDNA or a genom c sedquence encoding an anti body of the present invention,
can be usedcidseqensing, acor etheraumetss Examplexqfiiechsianes sulisicat tp dirgchparsopsef be

| ntroduced spgllothr%ﬁ%}l ﬁ@ﬁ{' %ﬂcﬁ%’?h@ﬁgﬁiﬁ%?&ﬁh lBergAY Elﬁﬁé) RRLABOL, sGXDEREST ON

cassette will typi rise a polynucleotid 30 the present

i nventi on op&ysaslypuprg, mkwllﬂbMlearﬁé@lr,Upﬁ Parerd N0y ﬁﬁ§3 &A(éﬁ% apdings ot ¢gl., PCR
sequences trﬁ'&toqu%}\G ?deft@ﬁfethh hrAg fidd tﬁagnAQ{]dein&epr&@mnlsgﬁﬁfega@%l n the
i nt ended host Bot h S an non- het er ol ogous (1.

endogenous) @?Wro€ensercialy b\@lléﬁ@hbﬁ@rcgenmldP%@tnpbﬁW@s@P iroverin fgert. Seacl ei ¢
act ds of the. preagled G¥eNLAD kSRR END ARG, o4 AL 81 Bl BiGLRiE act ds

t hat serve as pro ancer, can” be troduced
in the apr d]chla{meerQ@mhmmhca(mbpssad@ampr@@mﬁCrfé%thﬁR Wrﬁdlicﬁt ron) of a

non- het er ol . i de the present invention so as to
up or down r guﬁfeg%gie%ogfs\‘}%(g@f%ggﬁf%@é#@gg%'24784 expression of a

pol ynucl eot i de of Thetimlgpedsmieleic abidyefiibd mcsentﬁamentéooagmhleo beprefapd by diseodr onot er s
can be altered. | I t -t e o]

subst i tuti ort egise iR e bt o O kb AN A Shuners, o
vectors that gmerelllmnteducemd sitghdstmoddeligonadedide, 5vinel @t b emveatfedttiedqibls ent

i nventi st a tical re I i nant
veot or . and it BNt WRaRk o ARkt EORABFERH ol hiblior ABRCY 20
r econbi nant Dﬁslpn]qumsc; usag thessingdd dtrakdaswarernate. Neneoftskill Sethe ale  wijl recaBambthebk

et al., supr usu u nt i in
by refer enceamfﬁge%%? %rlljﬂéeim 0? b ésca%g%ﬁ%lt %’?gngﬁ?nce;o&la&)dt? d(; r%r?ﬁa?é%t]?% ¥
cont ai ni ng asemh&:st:abtbee)bﬂdﬁledby&eﬂlgﬁtmnof)ﬂDpagaluemsl n a host. CGenerally, a

pl asm d VeCtlQecom%manE }E‘,)?lgrlélscsﬁm dasse?te?r eci pl tat €

25 The present invention further provides recombinant expression cassettes comprising a
f

nucleic acid of the present invention. A nucleic acid sequence of the preéent 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 introduced 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 expression 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 a

non-heterologous form of a polynucleotide of the present invention so as to up or down regulate
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such as a cal ci um phosphate precipitate, or in a conplex with a charged
lipid. If the vector is a virus, it can be packaged in vitro using an

appropri aveopaskagi ng cell line and then transduced intoPOD®80ICANS4s. The
DNA insert should be operatively |linked to an appropriate pronoter. The 15
expression constructs wll further contain sites for transcription

initiation, exeFEsemEAli2EAyArieotfs0f heRIeeRHREReHEQr FaFPEIASPPYS PEBRRECTRFdi ng

site for trapsdi@ieh 9wivoldien &?Qﬁlbf'gluﬁ%rt, deBidafand/Besubdiiliidne transcripts
expressed by the constructs will preferably include a translation

initiating aVectemdndddeshfielyy and a termination codon (e.g., UAA UGA or

UAG appropri at el y,dgslchi ign@dofhiso feltes@h tectrs thhdndiNAsdIReducteicdtsd at ed,
with UAA and UAG preferred for mamral i an or 20 eukaryotic cell expression.

Expr essi on veelestles ofitha prgseriripyeatipys hpticellsghat gigersicelhcingiiesrst WIRESt one

sel ectabl e pREkEhant Ws %ﬂﬁﬁrp%oduﬂﬁdnm%t le&t Bhe anBLaiNSegdid 4HtibeA, By0,
met hotrexate (MIX), di hydrofol ate reductase gDHFR, US Pat. Nos. 4, 399, 216;

4,634, 665; A4res@BbinmY tecigss, a3ggwelbknong gt art. ey 9.g. §ambrogst @i, pars,

neonycin (mAﬁgubelm%st}ﬁgﬁ%écﬁ eﬁ’t?r.blg’inda oetdi IRAGISY R¥bet ase (GS, US 25
Pat . Nos. 5,122,464; 5,770,359; 5,827,739) resistance for, eukarP/otl C
cel | -cul ture, andThepalymelpetidessangptignlydielioing tp a spudergAplainggfcsiesighle

cul turing i nylerRl broﬁ&qg% Rerhokacieath By, Alplashidedioy Rlihtfcduéddhe a BREpRatBAL eNnt s

are entirely 1ncorporate ereby by refierence). Appropriate culture

medi ums and’ suhes$ @ Fadeismbbesphiie PEBEEC.E #tt sdExod 2 derged linide IiASYITIY i & he
art. Suitablg VEeliDichaltdobd R&ikSAGH M i80back Qi \R1UTKE hhPeridns&RBd

| nt roduct i on%%%s’a vecetspgr a§0 corllstrucglt iag?tgﬁlg h%asct%(lze I clan be eeffe(S:t ed by
cal ci um phos pit@akest ¢etlansf ecti on, DEAE-dextran nedi ated transfection,

cationic |ipid-nmeey - i ] i oy t@n,
infection or ot he?hiﬁg\%ﬁk%eﬁgﬁgﬂgpé %‘f}’éﬁfvh’zg lﬁgﬁgggﬁéﬁpgggg%i%ggg% F_ﬂthﬁe art,
such as Banbexméssion sensiracts CHlfyrther sontain sigsdorleni@iptignifiséipn, taminadion @apt er s
1, 9, 13, 15 i Of : b ERN i be
expressed i nthae]“?fgsgﬁ??dergg ? J&)’ra(r)ﬁﬂ)%S@gé %ﬁ%ﬂé’gg fg_tlt 3‘%‘?‘3@5??%{’ {)aclﬁﬁ arly(gp%fgl?\ai ncl ude
not only secnetiroirnsérptedxgresisd by shesonsividis wilb peferabliemelndd Erngotipnmeiaiingatl

regi ons. For 4 . i i,t Fana 1 i - oG lLy 23
V0 021 12501 FEDFORNEF 5ySuh blbn dbaitEls, LAOE AL ATAG LD oprlal oSl
N-t er mi nus otheznd afithe WBMA todeimpsiaed vsthdiA prdUsGrefgregdSpsmemuelidnprt he host

cell, dusdng | £ I : duri ng subsequent handling and storage.
Al so, pe% i dé né%oé%?%iéxggﬁSI(gl{é added to an anti body of the present invention

to facilitate puEkpressanivortorsSull prafeghlphe optienalle incidewtdeasperieseleeteblé i nal
o e deacr i bedr oy nafit B 55 Binort e b SRRkt NATRD i BHEE=! hots
supra, Chapt esdsctdse.(REFR7US Pataviak. 4,8992 1684,824,668u4,658134; 4.0p4.288; Chéhedr s 16, 17
ﬁ[} ?re :‘ g u s ng;ségéf) g?;,] griélnlg{l%nﬁéléci)rlq}lfcirl (G4tl Qf’ m@'é(gph@r[;o?ic 5&8,% %ﬂga%gé gynitl'{étatsé"&vs, US
25  Pat.Nos. 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 O’Eher bacteria or
prokaryotics (the above patents are entirely incorporated hereby by reference). Appropriate
culture mediums and conditions for the above-described host cells are known 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,
infecrtion 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, a region of additional amino acids, particularly
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avai | abl e for expression of a nucleic acid encoding a protein of the
present invention. 10 Alternatively, nucleic acids of the present invention
can be ewpoexs®ol in a host cell by turning on (by mani pubP@riusen)247$# a host
cell that contains endogenous DNA encoding an anti body of the present

i nvention. Such npethods are well known in the as desgribed in US

pat et Nos. HBTBSRETS ASid8 ceube e ogher e OB b0 FFoveA R FEpye

i ncor por at edhRfi@icd inie AR QNENGRg phhﬁ@&bﬁ 6& Hlyrﬁlg(%hb&@leht mhmgraela stb‘ﬁ&%m for
the production of the antibodies, specif portions

t hereof , ar eAl@pseifdeaprictios Fag, bel@éﬁiﬁﬁiéf’ P%?Pt’(}?éibf Ofst?%ffré%‘?ﬁt IBYGPBH“ i fa‘fd“i?E in the

formof  nonglaxslcn. Shctelibss @h bORMBNIRBIE ﬁ@dﬂpfe?irlatxo’iﬂb?ﬁﬁﬁ:&ib@ﬂﬁo@it least
bi oreactors can al so be used. A nunber of suitable host cell |ines cgt[eabl e

of expressi ryeififgment g oSypharcdepdp pigrdescrbediavrany serrarfalR PO eB RIS el ar t |

and include ishﬁlm%klsu%ﬁ ©Cha teﬁﬁ@@9qal42]a§§@2:l 1€9%- AustiSel quprapfflﬁ@tem& 14651),
HEK293, BHK21 (e.g CHO (e ATCC CRL 1610) and B3C- 1

(e.g., 20 ATE®G IERL- 26) ceII I|nes Cos- 7ce||s CHO cell's, hep & cells,
P3X63Ag. 8: 653, SPRidds 6tdinary agl:};mocﬁé drBare Hﬁ)‘v@eo%@c{bleﬁn ﬁi@guﬂha@us] éxglgssm‘miy&&n@r e
readily available from for exanple, American Type Culture | I ection

Manassas, Vaaveilkle far eeresiig)of 2 prelsie AGidepchgag 2 EréFelnsOfﬂ}?d’F"tﬁ?i‘é VERtiog. of

| ynphoi dﬁd)rl gin Syﬁé}n%ewﬁhemmap&hw X TRvebfdn cin b ng;eg&u kA hodt Rriefer r ed
host cells are P3X63Ag8. 653 cel (ATCC Accessi on Nunber CRL-1580)_ and

SP2/ 0- Agl4 cliting @M@Ma@@eﬁggh@ﬁ cpll e epnieirg entgeepyus Oy cieadipg aypitippdy
preferred empqgl 1t1t invel§on’ QEHRLARR Ere%lllllmodvﬁnafhép ﬁ%@g%&iﬁﬁge@ﬂh U patent

SP2/ 0- Agl14 cel 5&%4%& on vectors t hese cells can include one or nore

of the fol | oMph e56416110, %Bﬁﬂﬂ@lan%éa@eme@tlrebuawmatemelm@t refergpce ed t o
an origin of repl ?ﬁéﬁ‘a‘tl@@of cfll Hhéafé%é‘e'%ul (f& tﬁk grodu@@lcﬁl d?%he a%oth\és %%/é&gieﬁlbgﬂi@ﬁser S,

t he- CW pronot er pronot er,
a pgk ( ph5os perogtisntsethereef, ¢ m@m@th@rcelrh@Wmmaaw @ﬁsastmswﬁtan mlUﬂmse ge forgepf

Pat . No. Ig,?mﬁa%%;)yof &diis hRRgEn i mbARE g@@ﬂae&'o@% eaao@wm;o%us&ln A

enhancer, or “processli ng rmati on such as ribosone binding
sites, RNA splmheeofwtt@ée hog@blyh@mynahlmoéﬁcpsqssmm(aet gycosylated pEVI0S Ravgleem Ag
ponAaddlt t. i I e e.g.,
Resubel ot aleofidif e R Ml RRSGE ORI LAY, AR B6), BEMUARGE ATCRACRL
product i on 0165ri)JHE&2@3 BHKDS (88, @TC@IC&IeIOmﬁﬁﬁ (et ATHECRI L 6 0N BIGh (a8

T Uso s D783 e iR ] By CREVRERS i Al HPEGOTALy PR asf D sPE 0l
Hyllzr i do trr:az é, Wem, (HpL@ p?bs and thlgﬂlhe whidbreosweadily a&@lﬁﬁb@rfmna forsaamplesAmiinen
eukaryo ? @?éuleSCo‘ﬁﬁe&l %ar?@é?a?yV M%@QB %Z dﬂ'r‘é’fé lﬁt%{ s ﬁ{ch}aE 'c%ﬂ of

t er mi nat or quences ar e ora e vector.

exanpl e of alylmahmi REginsuchey oy beaiagd t}hm)hm&a palsy aammlm proferrslpstertle afer om
t he bovine g t LG e
ransoript cananeseeoi (RGeS ERERBr A, TROYAR PaREAL s BLrce |
VPl int2%n AD@Sm&Mﬁ}nléeS@Ragwél) dh aahrtlpuldrly Mefeokd endlﬁrd?rﬂ@t Tl&lre(d_r@ﬁ@i)n) cell

Addi tional ly,. 9aRg REAMENCEIpbB-Agl4 cell
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. Seg, €.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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control replication in the host cell can be incorporated into the vector,
as known in the art. 10 Purification of an Antibody An anti-dual integrin
ant i body wan2/sor ecovered and purified fromreconbi nant ckCT/USewd4vsar es by
wel | - known net hods including, but not limted to, protein A purification,

ammoni um sul fate or ethanol precipitation, id.extraction, i on or cation
exchange chPBRktGEs gﬁlllﬁﬁlorbq%%%l%g%‘??%@%"é@“@ﬁ?’%ﬁﬁ’f@@E‘ﬁ’b‘ﬁﬁt,cc'?fgﬂ‘?rd’ bbi ¢

i nteracti on 1gbkRBBlaEHaRN%ourda. af fi ni ty chronmat ography, hydroxyl apatite
chromat ography and | ectin chronmat ography.  Hi erformance |iqui

Hi gh uid
chr omat ogr aphy ("Vptceujargetic heptsgllsse %?Pb?y69*é’8g’f‘%"1ng’ﬁmﬁ Wi“é%?ﬁ?%ﬁ?ge@é@,mr e.g.,
Col l'i gan, CuegiRAdes E’&Q%%ﬂy %cbx%%ﬂaMQ%étorDAn SXH PRI b1 aR¥rRimafe begudnte Brigs ei n
Sci ence, John W/ ey Sons, ,. NY, (1997-200 1), e.g., Chapters 1, 4, 6,
8, 9, 10 edladsibiaren sFausnaTliom die Rpuer HevEihqrpne rg@?eeﬁg%’éées 3&HP%odi es of

the present §RMENSHRNrAnSGIHEE aRBbemBkdcA. PUrdkirh@Eofty HHHEE Squeptogetvepl of
chem cal synthetic grocedures, and_produ r econbi nant

_ cts produced by
techni ques  FaNFen BYRASPEEIE stbst VirPh&y: (H 1Y, (115D eLahipagy: syeasauentss fher
pl ant, i NseCionfd)depliFRBAB ihe Rok &1l cBn bOBRBNFAEDINtNRVERE sbRBwneiRE aed in a
reconbi nant production procedure, the antibody of the present invention
can be glycosylated or can be non 25 glycosylated, with glycosyl ated

preferreg SpipindBbR9fs Ahfbdlgscribed in many standard |aboratory manuals,
such as Sanbrook, supra, Sections 17.37-17.42; Ausubel supra, Chapters

10, 12, 13, 16, 140 anitdmbintegsianthedy cmrtsresonerst prsruaified fpmaccomhiighierll
12-14, al | CASICeLY wENKAEDPREHEA G pihol BhAEADGRorAN burflédon Nt eQr |
Anti bodi es 30 The 1sol ated antibodi es of the present invention conprise an
ant i body amni svemerdind sulfpeereathene! nitoinip e acif BxteCHoTe ABBR AP HON WRlPISRI t abl e

pol ynucl eot i ' §OstY intRE&HE ERBlnY ,
human anti bo(glgorgér?sgé ti g%@%@%ﬁ?‘ﬁ’gé %@grgﬁea%r?ﬁglﬁ p;ri?unnhntéual i nt eﬁé)rg%{r%ﬁyand,
t her eby Iar t 4fEhitychsemategyephanhyidadxyippatsaehrernatographytangd keqtin chspraatpgranhygithgh
activity of el lgpqdm I | fd A bdr Qi Qdati¥Ar $ RNt

t hereof, tha &%g?ﬂcg}@!;@g}rﬁ%?@%k b yplég)\?\%rp%%%% i@gd/r%861§a34784

subst ant i al | gg.nGeltigan, Creent Rrotpcokdn Inynenolieyl adiveknt Rietopals mPrejein geiepeeadahngne
dual integriw: tel re57esh 1 ¢ i r ign ggment and

t hereby i nhig]iﬂ?g; g‘csﬁn\gl’il\t??/swrfédl at egl)f ﬁ?’bggﬁqﬁr%gq’ E’i8(r’)1?}I’lefr?{:jeaf(%El e%ltt[fa integrin to
t he dual i ntiagerperatedbepindy referender ough ot her dual i ntegrin-dependent or

medi at e chani sys.. rei.n " .74 ' !
refers t dr:n ant i %{%g?&ge%ﬁ%ﬂ © Egeﬁgr%t%‘fe%?& g%'h{?&e{{g ﬁ#%lg e l!}rllzfﬁlé-alg)erper?ltdééjﬁ?aﬁucts
activity by ghiemicsisic proeddiabind frydadts pedated Bbeuémbifant2ehnBhes 40,
50, 55, 60, 65, 70, 75, 80, 85, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99,
100% or  nor Borleyavkaryogc dast meludings jor expapleayenst. bighsr PRt disestadal i ntegrin
anti body to jnhibj: i | Q= t1 i ' ahl
assessed by WatRlen BE BiporlBeIbh HARRF AFRYedhl{ M-ophinf6ARIRR Y
procedure, the antibody of the present invention can be glycosylated or can be non-

25  glycosylated, with glycosylated preferred. Such methods are descfibed in many
standard laboratory manuals, such as Sambrook, supra, Sections 17.37-17.42; Ausubel,
supra, Chapters 10, 12, 13, 16, 18 and 20, Colligan, Protein Science, supra, Chapters

12-14, all entirely incorporated herein by reference.

Anti-Dual Integrin Antibodies

30 - The isolated antibodies of the present invention 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



receptor assay, as described herein and/or as known in the art. A human
anti body of the 10 invention can be of any class (1gG I1gA |1gM IgE 19D,
etc.) or waovyelr and can conprise a kappa or |anbda |ighpPCTH&adR4784n one
enbodi nment, the hurran anti body conpri ses an | gG heavy chain or defi ned
fragment, for exa a | east on [

f. | or
Ant i bodi es ofubSER yf‘?}’&é’f ‘%ﬁéﬁt frst wgwi%&a &r@ﬁgﬁ‘?snﬂleélu?lgﬁtﬁ%‘éﬁ? Emr?f)use or
ot her trangeﬂhgandao&hnw{a&ne profTedr f@gﬁm mltmagebaﬁnﬁnﬁa@tmmméammmhrbmghmie chain

her o and) oies Rishiebn b dhel imferntisbie? b ERE e dRe o D

dual int egrl PhedibBBmecHahisROdXs GRIREEIS 8k taih ir@ﬁallhﬁgmlb@b,a1 @feﬁﬂ@arﬁanh@@l/ l'i ght
chai n. | east on_gl anti body of the invention bi n 2@5 I eg onhe peC| fied
510 pretss

epi t ope s?)ecifhfli"@nt ibfan dl“%la%tf AREPENIST 25N BY #1491 he Hbnpx at lepst agnent ,
portion or ambut@i R8t40080,5Re50e6, 70, Thaoads, 90, eash, e, ep,l%owe%a)g 0o%Hri Se
at | east one antj body bi nd| ng r;rgel on t hat conprises a one 20 portion

of said prot 8O deRgRAEg o8 sty %Paéf%?%aﬂ|a9tl-é%ﬁ}i?%lé&n%‘?°%éfo iphiit a0 iak

extracel | ul afegrisabpthli@ adivdy RPRifrhilE ass@dBY BAkasPoncGU BN ASThegROsrbteor Of
said protein. ‘Fﬁe at Ieast one speci fied epjtope can conprise

combi nat i on BTCRY apB%SE dpiGEDeS BT AL PLRS KBYUTERA R F Aa?umaéégilbodzogfham no

aci ds t o1y heR8itioh SarShestiahy &8ss PRGL 1 nnx o 1 109 USisetiihd Whd 38 denpeike 4 UappaSEQ
ID NOCS: 9, 1%3 or 17. 25 Ge}nerazzi% g g u%.arrlgbant |9bod or antlgen bi nd?%

fragment of PHampiadighhghaingJepne OdW“-“PtI th%@mn.ag@oéﬁ C%‘HWS@%WIB REHGh %gr i on

that conpri sashiRd & CDFéﬁéﬁ NSRBI 160 BR! RIBHLA! Ig6Y, I8! BGALIGE. hasbdaRs of
(CDR1, CDR2 and or variant of at |east one heavy chain variabl e

r egl on and athiy RRecen R BreRHPhRRY CEMINSPEHIRET e TOBFétOéPWFrrffaﬁgeW‘é@inéﬁ"}metDRl
CDR2 and CDRR)mnff co Yxﬁd’dsﬁg%t 19£sta{ehh§1§§fé%1%lﬁm (Eghigcﬁ'ﬂ%déhd\ﬁgm @b! £, VL9 9. As

anonllmtlng exanpl'e he anti b or anti i ndi Rg porti on or

vari ant éan @@meesaﬁ @Ecribefahftrelmn@/qﬂas krtown firethe grt. clhiainﬁh@@modlma% hganthe ami no

aci d sequenc m no
acid sequencg rg @@8 %“k@‘%m a9|%%n?ptr%5écsuptl%§lh%‘%{o)}al manthg.‘1%1601(;1§ﬁp&%ﬁ’1

anti gen-bindi ng At fgsent amemdhaf/tbe mmerdinn bgémtmanthmgpqce‘@d@nlwmapem“@rtpaﬁ ses
at Ieastaprtlon of ea 0.

ol or cons) T Rng e AR OB L E Sk Bt e Ryt donnasilRReol FiRak, 1
2 and/or 3 (&ag.one ﬁﬁﬁpé EarNObiptise & leaatnﬁlé exitibddy blhdilngfugldﬁ&hat padpriiseslhtdEast one
enmbodi nept, the anti bod en-bin r,varicant, c have an
oL gene B napiitio Skseyibis 580k heor G oy Babran pEh IR SR o

| eas; ﬁ port ls&liri]blamy&ﬂophxﬂ@gxt&ﬂﬂ olrbg:h;ilasﬁif I@phdﬂtléﬂll:ﬂ shild.peotein CDi¥ 3t 1626 al’ld{:i ;)r
CDR3 aving t no acid seguence the .correspon nd/ or
(o) g CepeieR Briiong cim orray o ceFOmpinp Bt e B aarRrE: of MR oo
heavy chain CORsidN£Lidde thet datiRSpédifiddtpogidabNcdabRsoud bmirddeciis bf tho dZQAD

anti gen- bi ndi _frggmint have the am no acid 5 sequence of the
correspondi né&%ﬁ? | east one of mMAb Gen095, Gen0101, CNTO 95, C372A,

as descripbed her eiGanerQUg hheiiviab aakitRay 6t Ba- H?ﬁcﬁﬁ)gaﬁﬁginéﬁyoﬂtheﬁﬂe%@{ inyenjtioh Ni NQ

together 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 variable 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. Ina 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  corresponding CDRs 1, 2 and/or 3 (e.g., SEQ ID NOS:1, 2, and/or 3). In another particular

embodiment, the antibody or antigen-binding portion or variant can have an antigen-binding
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the various portions (e.g., CDRs, framework) of the antibody using
conventional techniques, by preparing and expressing a (i.e., one or nore)
nucl ei ¢ acdd2mshecul e t hat encodes the antibody using coPePUBIIRIZE4
techni ques of recombinant DNA technol ogy or by using any other 10 suitable
met hod. The anti-dual integrin antlbofy can conprise at |east one of a

&

heavy or | i gagioniibet pommrises 2iti¢ast 4 ragiioveilablpish gncdigheehaie@PR it vd“ R} ¢ ¥equence.
For exanpl e, +d70r"tljﬁﬁfh§\;d{)§g1e aﬁmoaqld@@&kncetﬁ @rle%'aPrESpghkﬁhg CDR@@”Z &dﬁﬁ@l(bgdy

COITpI’I ses at east one o | east one heavy chain variable region,

optional |y h85RAG NG 4ahiend/ond) dn & ersirmed embidimedthephioohgava siin FDRe andiks t
one 15 |ight g&%ﬁng@t ?g%fn' GOREofl tﬁ%ﬁrﬁﬂﬂg%}pc?tah@é}ﬂlb rﬁnrlg%gﬁﬂmt H8e ﬁ‘@aﬂl%o%ldd

sequence of ant | hat™ bi human i nt egrl n and

that conp?i secasentedf hedorrsaundingrCR gt leahfzng of wub Gesi083, rCef@PHH eNROFa

prepared usi I

al., fist JMd &?7§AK/EE é‘&li: %5 %Qg{jsg%cﬁ%%bgogfe gmﬁ)et ﬁgegsb?‘%éhgﬁégﬁnggglng:( fr’nggggem C
ani mal s, as thervemsusipartiohe(ea: tCl%Rﬂ;lfr@me‘a@kueféhﬁranbé@iiynéméwﬁnvwmnabtﬁ@lmm%s a

transgenic ”B#Eﬁg %@Hﬁ E}%r&gm glg fp 61 Qljajallll.lc)élJ £ LA HUTR Kes the

i mmunogl obul i arn tr ene a a transgene conprising DNA froma
human i munogbidiody ising doghntioheiteehhigens ST tehermbiozat DiNAdiesioloitine by wng any other
rearrang n%mtag?ra%tghe | nmuni zed wi th human dual integrin or a fragment

t her eof I Cl Te production of antibodies. If desired, the antibody
produci ng ceI | s cahe bei-twbinkiged astihedi ydrdothprisesat daastonh ef a hmmt@hi ghain

anti bOdy pr O(\j/gr ﬁ&lgrll Law %aande? gecp{rﬁlgggcq? e@ﬁ&aﬁg SR eQﬁ'Sﬁ)le §§ g el g and/or as

known in the ar er na rtion or variant
can be expr esmb@thmsntmye axtted@m umgrmgnmhmdv edmapraes ad lctast quoof atdﬂaSt drehewfy chain a

sui tabl e hOStvar?a #e regglon o 1ona %T%JV%] t% %1%1n0%1§ts§qaeﬁc% 0?&%{2%%%{5@ 9 and/or at least one .

anti gen- bi ndi'ng nprising am no
acids inla sdaghtehme%ﬂrme mgxos,tdpsmmﬂy haling/the reins acnd sepierne oféﬁQrIB NeBd

301 agent s AR {T DO B4 maar i A heE haterat b el PRtk bt 10
(; galg il\/;]t e% ri Nanmbnehegmm oin tefpkdpatetiysige sujtable mtﬂoésfudhml phage.disptay dKattube B oert
. Amn ence ia e
sequences deé’g’rl?ﬁ}% i@&gi ﬂﬁ i@r%é@%ﬁ oéncesésatg%fnip 0>g'tral;lg‘gc\,o rs%lrn%gst %sCe am no
aci d substit khowania,theest ameldr adgesadtbed eraii dFod@dampleomsaragdﬁcnmomsnS&nmnanga A
no.acid su

conserva?hv a g i tution rﬁg Ské C;l?hie 8 Iegé:g ) anOfenc?‘ first
am no acfd by sienRlly rearrareed hrpan mmypogioaylin heavy ghaiy; tarecle Al g St cal
properties (eo@prisifpaDA, frofi & hrhadrienmupoglebulib Yight dhyid iapk tiat cantuyldergo functional
hydrophilicit that are si.m| ar .fhose of the.firs

Conservati ve é%“?“%%@f%d’i’%?égﬁgp‘ﬂaﬁgml lg{‘}%%rf ?rtal#?%rhegp%ﬁrg?ttfaghm the
repl acenent @fodastnafbrtibodies. dif bysnaﬂl,ohdf‘zeﬂtlb(\ﬁﬂytﬂﬁ(bd’mcihbeelfswlah beisoigted amiups

l ysine (K), ar i ne ( and histi di ut.a

(E); aspar agi™i&! J@ s or e ORIzt §@§ F’?‘?gu%@? ﬁ? Z)S%F%i’@re? ges‘fr)}}e Si ne
(Y), KBS Hhelinandofis labanimte o) , Aus&hatively, t(lé/annbbe;u@pami Ipprtioh 8OVttt Ne
(1), proli ne ge exg Qgsrc]: Iu(s’j‘ilnga Hie enco(dFrPg nucle Elggr ;?or}u&}%ereg? ina sultabpeeiqost cell.

The invention also relates to antibodies, antigen-binding fragments, immunoglobulin

chains and CDRs comprising amino 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 (e.g, charge, structure, polarity,
hydrophobicity/ hydrophilicity) that are similar to those of the first amino acid. Conservative
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5 (M, cysteine (C and glycine (Q; F, Wand Y; C, Sand T. Amno Acid
Codes The am no acids that make up anti-dual integrin antibodies of the
present iw@eniison are often abbreviated. The am no aci d BeBU§NZ4TIINS can
be indicated by designating the amno acid by its single letter code, its
three letter code, nane, or three nucleotide codon(s) as is well 10

under st ood ishbs(ifiony ncludersplapament of onpaminggacig by anqipsr atithingpe BSIGVHGE RS The
Cel |, Third R0 (PR ADhOaD, dBertaNDY SYOEKiamh B4); an Bl N ETTER
TRREE Lo e (SR ARE (UMBLAOLOE, dPea NP 2 NS N aE.N‘ﬁe GCA,
GCC, GCG Galptangne/Q), &ye @)n@%@@e (DAY Padp): Ks Baklt P @1k alamt( JglineE @ u
d utani c aci) Gk, RuBhe P BRI 89 ihenilic, Nan@CinBigioS@0, GCC,
oG, GaU  H e ine 0 isoleullt (PEA ﬁjjﬂemrllsol éﬁ%{:ﬁ?mjﬁﬁ@ga AW K Lys
Lysi ne ABA, (MAGysteine (Clasdaisie (HAF, Wlmd Sagb€  CuG CuU M Met
Met hi onine AUG N Asn As ara ine AAC, AAU P Pro Proline CCA, CCC, CCG, Cccu
A n d ut ani AenipaAcidcfale Arg Arginine AGA, AGG CGA, CGC, CGG CAU S Ser
Serine ACC, AQU, 1lAmitdfeids Habm M&Ham i £Ht@§d&%,the%%§ At

Val Valine GUA GUC, e 1(?SU \ rpa'll tola%ﬁr?JGG1 1 Tyr Tyrogrllne UAC fJAU
An anti - dua|ofqena@g¢wlﬁechnmewm a@fd depigngsioas etbe |1rrsivéle¢fhbbﬁeseaﬁtmsq@t= ad&oone or
more am no aJ:ﬁ itsQing %Q%érk&ge' W iree RLLIJIOIRmEY or HPEL ﬁdc%@ﬁde c%ld&{'{gasflg Wl

natural mnutatio S or mani U| ation, ‘as specified herein course,

t he nuntdér omdemnoﬂ@natm ot @gaaékbprfcamh@h@ Modsenler Biglogy 1of ShaColb ihiad Bk garland
Publishing, Inc.,New York, 1994):

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

A Ala ] Alanine GCA, GCC, GCG, GCU

C Cys Cysteine UGC, UGU

D Asp Aspartic acid GAC, GAU

E Glu Glutamic acid GAA, GAG

F Phe Phenylanine UUC, UUU

G Gly Glycine GGA, GGC, GGG, GGU

H His Histidine CAC, CAU

1 Ile Isoleucine AUA, AUC, AUU

K Lys Lysine AAA, AAG

L Leu 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

\Y Val Valine GUA, GUC, GUG, GUU

w 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
manipulation, 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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depends on many factors, including those described above. Generally

speaki ng, the nunmber of 28 WD 02/12501 PCT/US01/ 24784 am no acid

substi t uwoen12shnserti ons or deletions for any given antiPAnAROW2ATSEAGri N
anti body will not be nore than.40, 30, 20, 19, 18, 17, 16, 15, 14, 13, 12,
11, 10, 9, 8, 7, 6, 5, 4, 3, 2, 1, such as 1-30 or a range or value
therein, as ®peendidsdshiatersninsenianger deqtigas ﬁohala’rgl‘éﬁ‘i‘tain“dﬁélth%ﬂ"e"@‘F‘P?fiyaWﬂll body

of the preseppé MERTLALMD, 8D, B &, %sl%nrs ak, 13514,91, found, 7.9 5CAN, 14, such
identified by methods knédwn in thé art, Such as site-directed mutagenesis

or al ani ne- sasanH) eT@nANEY ealie shefain, gs spepifistABFID: supra, Chapters 8, 15
Cunni ngham and V\é}\l’rﬁno 2o LB NCE 1 A 0S¥ b8 Baty ok %ﬁ%)résenﬂﬂ@enﬁéﬂ &ﬁraré)és@&ﬁglur €
a

i nt roduces sin ani ne nutations a every resi due in he nol ecul e. The
resul ting mufoafmciien cap bk idsntified by msthodelsona ip the afh wcw %@rdlre@t@@ myfagsnesig ych

as, but not (gﬁamnﬁrx‘%%cér&lrﬁtqﬂtgg%ﬁémsqgg Qu&llbev mp@agbhsbta@ fsabh&hr{‘gﬁiaﬁ%a Wiy,

Sltesthat 10 are critic bi ndi ng can al so be identified by
structural aPringeRéd: lsQﬁdhloéé(19§9)yswll¢ttezaltopmre lntxeclvéawrrgé@%mecnvtéfwﬁahce or

phot oaf fini t%ewghﬁ g tl(e%l@% %Sgels%l rég]?llgg legéllé%lare t‘l?lgrflbeﬁgcpfog%lo%{]eglgz)

and de Vos, et "al. CI ence Ant1 -dual 1 nt e%rl n
anti bodi es odctivite Spcrlle@eb‘ttt nptrlipgied oo leastrong dedl w%gﬂnb@tlmdﬂélgﬁ@tuvmyl tescthat t o,

at | east,one, rg%ﬁéaggyr SREHE OGS gﬁﬂn%%%%&lh @%@%&@aﬁamms&ﬁa@ al | of the

conti guous am n east one o , 4, 5, 6.
A(n) anti - duestaliizaigni miclgartragoeic rmnadctlmtmroaﬁ”pnwdﬁ?&lmg/(samhp?ﬁabd Mol.

pol ypepti de 3 19090 & t am no acids of at
| east one ofﬁélligﬁl?)bf\l@g%% a&fd oﬁéggr;{bogenh‘g% %hjelgg%@%(; aci d sequence of
an i mmunogl obul i nAstigiual integrinpotibddgas of tha gresoft lr(VenTg)n cay inclugp et arenetdimitedDR)

70, B0, g1 Bt ighyt SEPohioh e o gibeion gy PgorSyp R grme o by
98, 99, 10O mdsa:fyltlleaangmcnerEQdDd‘éOFé he¥, 8i4 ), 6.0 the ami no acid sequence of
the corr eSpO.ndl ngéﬁ@ AhflaQ lu%%%r H@g‘)dﬂ Qqefugfler g'%)rlaﬁy I\%]i)rrse a?owﬁ%}gd%?ﬂp e,

the am no acid se fce “of aln vari conpar ed
with the seqitesniose of 70SEQA cﬁtlﬁd@oﬂuguous dnfigo andsd ablcasd O@mﬁ,ﬁémﬂ@ T@(ﬁsé, 8. heavy

chai n CDR3 can be corrpare % D.NO 7. Pr grl 7 %18 g acid
25 identity (i. &lm@ﬁt a@éml E‘Cld%que'écg Ofgnl?m‘g &é&gu{&l or any r ange
or value t hetheﬂenﬁ (elgs, vadﬂﬂerregnoméﬁDR)sham@oat 41 00&bldentity (gagit B 7173181 TH TP, as
known i he r.U;Ez I ar vyil?@i glgt i r'as?zl 80 NS
sequence (} ar %éig?o { %gai @ éﬁga%‘bg :89’7@’] 9 9!?h21 girl\ft%b%dlgg’s%b ’?%eggbirdgsent
i nvention, oo6rap emigfe ioethlwathérain} o thchwerieodcid eguence ofithe t@eespomding uhdie of ayfleast
conti guous anin Iﬂ) d fro ant.i body of the.pr
i nvention, whE glsﬁq IJI:ISEU n%efor e’éang’l g1§ UG acb%e He c%?foaﬂp?%?&a}nn‘i%gable
consi st ng ofegfoh@am Bdeondfafiovoth thdwequenedeISEQF IDCISOLE, guihel smine a¢id se@mence oda
anti - dual in.anti hody. %io al ﬁi -Subseqye gj cont i guous
am no aci ds f‘%ag%fhﬁ“égfgk{ f%liﬁ are Hldl éBQtI d\?o gOB %?5‘%3?’36 'elig 70 2510 af;
110, 12025 13Q1¢nti|r§1@1 €. 195091 803, M705, 94,80, 98199, 102 @0 anyXdhle 022£lue A&6in) 340, 250
or more am ngetermn(ljed 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
30  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 least 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 least 2, 3, 4, or 5.
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| ength, or any range or value therein. Further, the nunmber of such
subsequences can be any 35 integer selected fromthe group consisting of
from1l tov@0212s0ch as at least 2, 3, 4, or 5. 29 WO 02/ 1P60US01/24784

PCT/ USO01/ 24784 As those of skill will appreciate, the present invention
includes at |east one biologically active antibody of the present

i nvention. Bi ol oghttpieywt slgt wilbappreciaisolis BrscRERECTHOR Felufgsiag least prasiqlggicelly

| east 20% 3&%(% afﬂﬁbcﬂﬂf(f’f th@@ﬁs&r‘c ﬁ'irv@x{ti%g | ﬁm@bglc!ﬂ%aﬁhvéﬁ%bocﬁ&%av@i spé@fib acRligl, 470St

preferably at | east that of the native

(non- synt het leasj ZO‘VeﬁQ%g@frF&fs anﬁf PYP@Tahb’édleﬁhép"@ Rifofh’ B tendeast prefrsatihort deagl
assayi ng andggiiapdi %A@s (91666%%&*%?0&& e, nglgr& !;ﬁnh’éﬁ&)' Mdbyensitdr redHlShE at e

specificity, are we nown to those of he art. In anot her
aspect, the lmawepntibody.rMethedsof assayinmana qeﬁmtlfymdv@éurswf e&mﬁa@@?ﬁlﬁitbhﬂidng

fraguents. - as,deaspnt Nl elilndthiehoaieopi fi gd by the coval ent

at t achnent an o noi et modi fi cation can produce an anti body
or antigen- bi ndi nlgahptagmgmct \bhetlthl@ori Tefates vekhnpmantpedisi sne pitiseppgisgt i es

(€ 9. 1 nCr CARRMnls N MAOSEENT A Al b lined P RIGANE udThiEl Y AR, 2

| i near or brarch polymeric group, fatty acid group, or fatty
acid ester meiolyp Suthmpdificdtionkay predisodi ansibody, ortahégqmyldndjpmfragr@nbmﬂyrmn C

group cafy hal\lxgo y%ﬁﬁﬁi‘& netuy\? o?mwso(fe g bh}%%%se%@;?vzt\@ s big: %?eg %ﬁ?@or%é ons

and can ane glyco yethyl ene g

pol ypr opy| enoigiyyenbe § PR@E) r, bramhixblydciailie pplyimgrie etoup, fﬁspacatgrdup, osfapiphaidrer
compri ve 1 it Bbuby BMrARP sl fedslhoffic hihbne B 651ty phAlfuk "
ant i bodi es awdglamfhlgmnsmﬂ tadbog 129, @Qﬁrmttoss o ceinbe & pelpalkingiglysalie.gonpri se  one

i rect Ly ReTRnE bR EEE. ol BiebRE Aol oref Cafon e Etypter pipo seid
ant i bodylor wuilymg@npdﬂmdylrpgrdludammdthofatty had ﬁﬂfatrmvedmtmgrwrvan m:lmpen&emt |y

beahydrophlllc I fatty acid group or a fatty acid ester
group. As use8 %el@?t(y%%&m?carg&%taﬁy aci d' enconpasses nono-carboxylic

acids and di- car’Blmeqylbdlﬁeammdsdleséhnd bytihenpmdingdragoleytref ihe inyewiop cin esnprise
termis used nré%rrelope' orrg%lc? rrngle 1€s tpa%rz}reocrogﬁ tl& c!le%énggecﬁ? at m&h?ecg? & th% %l-xtﬂ{?)ld in

wat er than in octane of “exa
t han i n oct aBah ofgauis, ma¢ty dnt 1sﬂ»oni@edm®d1 d‘mnb@liyby aﬁﬂr@n{bmmrlﬁrdgnanttoddmrent 25 of

|yl ysi t d h I table -
Por o 101 g SAE FRGarEEn ey REe hRFERH: FRveich® SRR & ol R ¥R Gl an
i nclude, for acei(a;t‘mgﬁ),up.pﬁh yaldlhaxrem tl'gltgtmd‘lfaity(aeldg encoRrip@ses mono-carboxyhc acids

th I PPG and t,h oh te
(oa doxt r B EuPruRa et Of MoskaRir hpbisee Bty St i st B KB g,
po: ynmers of hyapaphpdiyrteraidt ioméae Is«ilﬁblé El.k\gater theml i 1g ontsmen éor mln;p&)er gcl;lﬂlwﬁac is
aspartate an 0 ane oxides e

b o " pol y preRyPubls o7 ity aeRge ) P haniboc Sty nbu Fliatasiicn
Pref erably, tbﬂ'p@lyhgédfedpéﬂcbmﬁasﬁéﬂ ByeeE mtf(hﬂbn nﬁgllclrﬁp}eﬁc pdigmean tuitabld Yorafiodithimg

ISQ\F;SP ;![ gn haa?nu%ocﬂgs oef theI 1?1'\rzen¥§gr|1g beqmezfartaggranglog an é) mglb(? ,%or]éggrhﬁe poPallkgnoens as a
glycols (e.g., PEG, monomethoxy-polyethylene glycol (mPEG), PPG and the like),

carbohydrates (e.g., dextran, cellulose, oligosaccharides, polysaccharides and the like),
polymers of hydrophilic 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 Al 50,000 Daltons as a separate
molecular entity. For example PEGyq, and PEG, 4, Wherein the subscript is the average
molecular weight of the polymer in Daltons, can be used. The hydrophilic polymeric group

35 Ean 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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nol ecul ar entity. For exanple PEG000 and PEG0 000, wherein the subscript
is the average nolecular weight of the polyner in Daltons, can be used.
The hydr opdo2/12sopol yneric group 35 can be substituted w t ACDUSO@78RbOUt Si X
al kyl, fatty acid or fatty acid ester groups. Hydrophilic polynmers that
are substltuted with a fatty acid or fatty acid ester group can be_ prepared
by 30 WO 02/ ¥PBofinperablsgetipdsghior cxsmile pipalymensamBiswe 8 eREELOURsen Bk anpl e,

a pol ymer COHEPJ#) eﬁ't@gcaf'i‘ﬁbx?mé}ﬁ’ tﬂé’f@&'}pa&@&%acﬂ‘@é&&k %GIdEIQacQ-WQt@ﬂ @QMyPart@(e%f the
fatty acid or fatty acid ester, and an activated car oxg/ ate (e.

activated wi ecﬁlvwed Nltbélr Nraghiongi diimichasls) @ 2 By acid an oy a @Ft%ﬁaﬁ%ﬁ‘foyplﬁéi%la
ester can bey ;tggng ol?ﬁz‘g[roxyl group on a polyner. 5 Fatty acids and
fatty acid es ers Suitabl e nodi fy anti bodi es of the invention can
be saturated or cﬁﬁ%aéhitsailfhfaéméCléPSt?féﬁlétabﬁlf?rgnQﬁﬁleﬁlﬁéa‘tﬂmd%Pf)'f‘i‘e IVARHQR cg’ i ds

that are sui B@Qlttﬁ"atfe@& caHP&Ht%LM bﬂ@orq'ﬁ'&rb Qﬂfy o?%ns‘a{urath'aﬁ F QWM'S %t ér@ @uﬂfh@% forf or

exanpl e, n-dodecanoate 2, laurate), n- tetradecanoate (Cl4, nyristate),
n- oct adecano&w@ifyitg Hitibg 1@%9féb€el)lV€nﬁ0’éiI@b‘§%\rf@féﬁi@mI€16 rpdodgeanedt (At dgurate), n-

n- docosanoat gehﬁ&ggnoa{@gbmﬂﬂgfr%)cate)nn Bgth@eg%gt@ nea s%lall(agiq} Leicdbaddate’ (@%9&5@1%@) e

(40), cis- 10 octadecanoate 8, oleate)
ci s-05, 8, 11, I#dedosanoatt é@zﬁ,évehﬂmateb r(mgont@pacmzdommyontangm €nedeioird- aci d,

tetradec ed|0| aci d, id, docos i Qi C and the

i ke. t aBf %“C"F%{’P?S? (G geg’t e 4?2%%3‘@“&%5#88%6&?%? E&ejfa’fa&h@ ag%xw i c acids
t hat corrprl SGct&reHiofb]?aafd REraddasraditedid, GMai’ec:&lledﬁyilc a@ﬁ&lﬂ@%saﬂftﬁmb @M@,rangtﬂeyike._
group can co e fromone to about twelv one to about siXx,
O bon' at orrs SCH SR UL SCHIT BT bl adBiiis St UL RGP RGoa o
fragnments cadrabeheBlSRABIRH g#supngrhewaratkylegra@tda@d@npr&u(fﬂamwyawoaa@stemn Wi th
one or nore no |f¥|ng aggﬁ ‘'nodi fying agent” as the termis used
herein, refePEigPhyomE P F@X’d%afj’z?ﬂlat?“@r oup (e.g., hydrophilic polyner, a

fatty acisl, a fatiye ﬂl@ﬂlﬁe@ﬁﬁrﬁdﬁn)anh’ﬂ@tﬁes%ﬁdi@itigéx@&m@ﬂg@@gﬁq&rﬂi wag)egfe;pu@d udie
"activating gr, noi ety or functjonal can,

0 iS . a em cal ou
under appr op?‘i‘@g]@“&fﬁw&? tSF%‘r?ébyf“é’ﬁE?nWﬁt%‘eaPr?@res‘E% Eg@ﬁg‘?ﬁ [ Séﬂ‘iﬂﬁther eby

formng a coyghenk tmaeh 1l@a§eaa@fhﬂ ReferiRAH Suthilgor2@88 roap . 4.y dropRitie Psllymer
chem cal group For ex am ne-reactive activati ng roups I NC

el ectrophili@ afgraaaﬂpfsfagu e%d gery phalqompaises g &gVating erpun- oA“( CRINGHBE SI9PR S 2

fluoro, i 0do}henfibad HdleBXHFUEToRA1FEYthat Bt BidSr ApHdPtiate ABHIidHE, rbackemh a
Activati n(? groups that can react wth thiols include, for ex

mal ei mi d% i éwa%c&ewcal geltq%,qheqeyy forzﬁyligladwya it &on fbie‘epéegn the modlfymg agent and the
S-thi ol - 2- ni t4&BhENRRIG] @6yl Hd 'ef%im;flér uﬁlr%ﬁeichb@ic}watﬁ@%r&ulﬂﬁ1n|cluh§ele&fbpﬁl|h§|ehyde

functional group can be coupled tg am ne- or cont ai ni ng
mol ecul es, aﬂﬁ)ua%ﬁuaws@resywww@atﬁ hadoy(chlorg, premyg; fﬂtrqr%?d@ht -BrBSRReRCBRIdYy oup

to form pho%ﬁ%m)d%d%&ﬁk@h}‘l@t%%% FOER the: BleABRS witBHis1d BleRdeEsNRESpLO

i ntroduce activating groups into ecul es are known in the art isee for

exanpl e, Her malsinide. 1edoacetyl, wrdelyh pyrid disutEdesni-thid=niphenznis ecipihiad §TNIS,
Di ego, G ( 1%9&) hnd AR RETAY Qfﬁé}ﬂﬂe AinBlhaC@Bu8n 199E@@Qd%@aﬂim@%thklbfrah@e-t he

organic group (e.g., hydrophil dool ymer, fatt){l acid, fatty acid ester), or
t hr ough 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
Techniques, 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 example a divalent C,-C,, group wherein one or more carbon atoms can be
replaced by a heteroatom such as oxygen, nitrogen or sulfur. Suitable linker moieties include,
for example, tetraethylene glycol, -(CH,),-, -NH-(CH,),-NH-, -(CH,),-NH- and -CH,-O-CH,-
CH,-0-CH,-CH,-O-CH-NH-. Modifying agents that comprise a linker moiety can be
35  produced, for example, by reacting a mono-Boc-alkyldiamine (e.g., mono-Boc-

ethylenediamine, mono-Boc-diaminohexane) with a fatty acid in the presence of 1-ethyl-3-(3-
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a linker noiety, for exanple a divalent Cl-Cl2 group wherein one or nore
carbon atons can be replaced by a heteroatom such as oxygen, nitrogen or
sul fur. Suwdvakdsel | i nker noieties include, for exanple, tRCT/aESURISENE

gl ycol, -(CH2)3-, -NH-(CHZ)G NH, -(CH2)2-NH and - CH2- O CH, -

CH2- O CH2- CH2- O ylngaentsthat co se a li noi. ety can
be 35 pr odud%‘ﬂeth&;i‘““éb’(réﬁﬁ? ‘é‘rboéymf*déégpphfj’ faﬂ%}h%imggé réilquwe&? gﬁfﬁé et ¥d
nono- Boc- ettﬁé’fa&ﬂ@d& am&@latmeBB@ rofHc i Cﬁ}e@ﬁm@}erﬁuvte@framfteetﬁryd@ebﬁl in the
presence of 1 31 WO 02 12501 / USO01/ 24784

di met hyl ani By W)th Eékus@awwaé(w@@ CYR9SE PN 2HHC ert GHRE BERIGE®N ¢ he

free amne %@thext&ﬁ)o&ﬂ%xs 8GEshed A ROXYY RERed WiEMBSR afliyati@eindnBe @5@tiy can be
r emoved fromthe pr oduct %/ treatnment with trifluoroacetic acid (TFA) to
U

expose aJpr ifyedust Cé[ﬁi‘%?é tq prafuce amagiwated mpicanide gerivatit pldhe ALy %y (S5e éOras

described, Qi.m8R, mn{p%pmﬁ WG dp/Tebeie eaﬂleyé&6h1Q§s ARhidhhiee hesHdrhicdd 5
pr oduct cycllzed to produce an activated malei mi do derivative of the fatty

aci d. (See, heeinbsefgsgice) Thonpson, et al., WO 92/16221 the entire

teachings of whi cf,a4&KikdACALRRARLEMe ilVehifInRaPYe prohREEBFRadinERGuARAI f i1 ed
anti bodi es of the invention can be produced by reacting a human anti body

or anti gen- bAnkbedyr priigmbindingifiepment vodh aryediyinggernt. FersranaRiaript egatine

organi ¢ 130 MRbielids@sn 6Abnl& B ARAGHJ it Qﬁor%{elsp&@kyc rhihn@r By QdapRdylify seghd i C
manner by enploying an am ne- reactive nodif P%gfe B‘ilﬁ for exanple, an NHS

ester of PEGeadiyeimpiliingaasainfos aeantiry P@Wrestem\ft oi} Iran cR PRSI OT can
al so be pr epﬂl‘ﬁ %Xc(lj}ﬁfg'yé}ﬁe'ﬂﬁ o §1's'«%)‘$é ]ﬂ@pap&%eéﬁlr% dlSUlfﬂE baads i@k NintrflicRath f 1 de

bonds) of an a or antig i nding fragnen he reduced’ anti body or
anti gen- bi rrﬂwh’@iefhoa@breﬁan %labpdb’h)é hnttgén-lb@é@@é@gmﬁmh The feHpgsH aptihgdy pr/antigen-

modi fyi ng agank, fx’agglg gg&ﬁ'?hetngg renRiedRth G 'tlﬁgl RN %leﬁfl% ﬁgtéﬁt th BYc%ﬁEé He-

Modi fi ed human anti Ies and antigen-bin fragments conprising an
or gani ¢ Ifoi emgdifi¢rbantibedynd thtauvenibons ri‘é@dlfifrdchtman@sﬁhﬁileanndenmtlgmydlm t he

present i nve@gﬁﬁﬁ%&qpﬁsﬁ@;ﬂ%@aﬁw Bk aggh@ealt@s&atm@e%’oﬁf%ba&y sayer se

prot eol ysi s oconj ugat e el n 3:147-153 (1992) Werlen
et al., Bi ocwrjenyatraati@Gheintbe prepardd asivg] shitatfld 9@thpds, Rishae eeierse prateolysipfIgsckien

Sci . 6( 10) %/3%10%&?}}%4}81?%? 4'3701*33%99%# WerﬁhQP@e) XQ&QZZ‘S%W %éeﬁnl)s 413 4515/9 68

(1996) ; hnol ("1997)
t he net hods (18ebcKurhaen érml. J—Bwtmn&mrﬁ(lo(m%ﬁ 224B|(tﬁ96h Ifisr atdad., ?@emlcd}%sl‘l(l)

Ao o s o £ ISR o0 SR 3 AP PER Eontitots
ANTI - DU OPI I\P??S %%A %%%5\?% ] g addit on) o} m)n‘glc onal
chi nmeri ¢ ant deschibadl ini H¢regndon, Gurit.i Biochnaggte tThanpues dntdeminRresst SaprDiego, &As o
directed to @g @nti -idiotypic (anti-l1d) antibody specific for such
anti bodies o he invention. An anti-ld antibody is an antibody which
recogni zes UANGIHDHITEPHIANITBODIES SIaANTI-I 50 INTEGREN ANEIBODY
anti gen- bi nd'ba%lg(g%&\@f anot her anti body. The anti-Id can be
25 In addition to monoclonal or chimeric anti-dual integrirr antibodies, the present
invention is also directed to an anti-idiotypic (anti-Id) antibody specific for such antibodies of
the invention. An anti-Id antibody is an antibody which recognizes unique determinants
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 immunizing
antibody and produce an anti-Id antibody. The anti-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

32



prepared by immunizing an aninmal of the same species and genetic type (e.g.
nouse strain) as 30 the source of the Id antibody with the anti body or a
CDR cont avabnesoegi on t hereof. The inmuni zed ani mal will PeTogozes4and
respond to the idiotypic determ nants of the i munizing antibody and
produce an anti-ld antibody. The anti-Id antibody rraai; al so be used as an

"i mmunogen" to i ndecrresent mﬁmﬁ@alﬁ@ﬁpﬁﬁ%ﬁé‘t leastyae anthétah mtegan iaptliody pr oduci ng a
so-cal | ed  affis@nbi ad | RGN o35 1NT hooDklALas! EGRINSANE! BRY five, at
COVPOSI TI ONS 30 WO 02 12.5 1 .PCT}OUS01 4784 The present invention also
provi des at leesisix Oon@rfamtfrdl!dhla!eglllmré@@dl% thereefbasdipsabaplasin pror@s KpPWsinng at
| east one, &l i SRSl B HosliPH mixfthe hGAS. dioye. at

| east si X o%ﬁ%ﬁgﬁgﬁ%%01 hu:l n{?o}t?ai ngﬁ'% lg& iéeégrﬁr%oﬁereor%nx ¥ rﬁescrili >

her ei n arid/ oforapysikipeagenippise lnqmenaamllytqqatm@g @nppoemp@e@mpﬁmag ﬁfdwsmwr am y
oceuring_ CORRSIal e0andbotl sy A vl RrfRIPASkIRANS SRMRANI s,
non-natural ly oc&urri ng conpositions conprising at | east one or |
length, C asfdhomtiNuabmisigriakhipode keine deid arduanve s¢ledeshiom ghe gfrmmgmn@ttlgg Of)r
speC|f|ed va bi bod equence
sel ected fromt e Sfrtggéor&cgﬁgﬁgﬁmﬁgﬂg% Of%(?%y% o? ztﬁg %'06??"528% gélg?néno

aci ds of SEQragmeNESdomaingor variamds thereofb Preferre@ anigrdualpategrin antibodycagpresitions

domai ns var r j ' '

composit B VALABDLScdlSea0 o REGLEN, SR adltiths érgtﬁgﬁg% R a@iaagrtrgfged%m o

or variants BBRabnthipmgtposives GDR oti-dua BRegumerdibndnggqpace bfﬂﬁ)le@% afts&Q ID
anti-dual in t Eﬁé 3, 4,
5 6, or specﬁg ég’ ﬁrﬂa%%%tsg&?@e ol ﬁlsegt%)’rdz’\%gégg ﬁa{lﬁﬁ%éo? F t%EfeaEd
preferred ccmmsutibnmmpmmrm -P¥e 048189%no bf F-1008aef SEMBD dIOS7102,10898, 6f orSEQ

,I[ Ee :’\Ke)(?f 1 Su(z:ﬂ:)eglglﬁ% fc")raw?ngsn d%r(ralal}lgs &Sré}l%rlés tgere(gfa %ﬂg};\__’éo \Aénoggpﬂaé}%n%r e f)}ant S
concentriii ow;axghtmfainme,w,onmntratmlnaﬂnblhmya@ ndmlqu ds ImqulcUmdrs sdlwitong msz(tures,xt ures,

suspensi on, | si ons_or. kno rh r..as described
herein. Anti? 556 TG oéﬁ‘globdssdasq%%wrr%%l\gﬁ? ?rg%rsaS%Fgl aoherreé%ent i nvention

can further corrprAs&-dualtmﬂegasantlbm cofnpesttyons of ﬂaalpfeeerﬁnﬁemfmee:t furtberazoomprise of
a conp03|t|o har.nmace tlca ositio ri.sin east . one

anti - dual %e} (ﬁ‘eé’rﬁﬁ?sb%l If gndef egll € amOPI O} A rrg Gifon e gﬁgamfwe 2br pati ent
in need of scmhpomdnl bahpm‘ning ettﬂ@atonemn-d)ral mtagﬂﬁpxyubodjotd aonedl) tisyuef ongmhemmal
conpri si

ecte m.at | east one .T?Nfg n oni st %
bt "not 7 bR e S rsagh T Pt el Sty SRR s 6
fragment, fukhaongseddceidrimont zliteefaenfnp TOWF aatagorrsti(e. gpbue aod lemitedb-a ENFagﬁimdy b) an
antirheurratlgé?é% ﬁuran?flnnatrgt eghuco | molecule
azat hi opri ne™ &58{;% o’ie&ep °58f SR teing ISTER Y OE # PR el A
sul fate, | ef TNAantagist? 51n&ﬂi11ﬂ1&8ﬁdtﬁl(é]g) metRotiaxsie] aranefia eardthiogudoss,coti c, a
non-steroi d anti.-infl ammator esi c,..an . anesthetic, a
Coati ve. o PRt Bramare: ol et heee S Sroenrotias Sughl KiEhefa
(e.g., aps noglifeshélea mastlerlakingngatcotiqa naisiefoad am-fmﬂﬁ:mmamryadmg WIAID), af
carb ap enem
analgesic, an anesthetic, a sedative, a local 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
antidiarrheal, an antitussive, an antiemetic, an antiulcer, a laxative, an anticoagulant, an
erythropieitin (e.g., epoetin alpha), a filgrastim (e.g., G-CSF, Neupogen), a sargramostim
(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, an
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cephal osporin, a flurorquinolone, a macrolide, a penicillin, a sulfonam de,
a tetracycline, another antimcrobial), an antipsoriatic, a

corti costveo bpsoan anabolic steroid, a diabetes rel ated 3BCHISOM247%
mneral, a nutritional, a thyroid agent, a vitamn, a calciumrel ated

hor none, an antldlarrheal an antitussive, an antienetic, an antiulcer, a
| axat i ve, anaminsichetigah amiolytisa hgmptin aspredtianmeic. g stimglsak donepegilyaarne, an
filgrastim (g, mGiGabn 't‘ﬂoéﬁgﬁ@ an RhA& -HI0ShBridnSMiHiRfor, ALeuki ne),, an

i mmuni zation, an 1 nunogl o an | nunosuppressive (e.g basi | i xi mab,
cycl ospori nemethal@hntlzlum@rom@lmﬂommemnmaloa d@@m%ﬁ@har@plm@éﬁﬁ@m cxdeldng,  an
35 estrogen pec t afvd BfI&! PRI B fokinBlinBhby bt
agent, an an%gﬁ§ %@gﬁggg&hgéghyﬁﬁtyc ?%ﬁ£gﬁ%e H&X rad di op karlr?hcgutlcaﬁbct

ant i depr e%samat limagtt tonamyi of Ilad é0iL-25 AL-§ i@ oy @BB@ilesP@fFﬁng@!La/PMmMemS or

anti psychoti &g, ﬁ@éh% YSliflabl dgdROOk 1 oy AL HONAEL Cwefly Sl 1B ANt

donepezil, tacrine cation eta agoni st an inhal ed
steroid, a | BudoosqoitereyiHmilmoko?" E@tlomépﬁyﬂonamﬁ hdnge, S’f@mf@r%ﬁ?ﬂl (3900); PR
epinephrlne Lo I i r oki ne
ant agoni st of PATRpS0y RERToeRPHEblbIR AU belye RXLOK Thecl By

but are 5 nolohi hindal (IA) (2080) exch of whmh terfertrLceszﬁ,e entirel§ incpriorated hepin bint i bodi es,
chenDthe @peu%uqmggents or radiation therapies. Suitable dosages are wel |
known in the art. See, e. g., Wlls et al., eds., Pharnmacotherapy Handbook,
2d Edition, Appleton and Lange, Stanford, CT (2000); PDR Pharnacopoei a,
Tarascon Pocket Pharnmacopoei a 2000, Del uxe Edition, Tarascon Publi shing,
Lonma Linda, CA (2000), each of which references are entirely incorporated
herein by 10 reference. 34 WD 02/ 12501 PCT/ US01/ 24784 Such anti-cancer or
anti-infectives can al so include toxin nolecules that are associ at ed,
bound, co-fornulated or co-adm nistered with at | east one anti body of the

present invention. The toxin can optionally act to selectively kill the
pat hol ogic cell or tissue. The pathologic cell can be a cancer or other
cell. Such toxins can be, but are not Iimted to, 5 purified or reconbi nant

toxin or toxin fragnment conprising at |east one functional cytotoxic
dormain of toxin, e.g., selected fromat |east one of ricin, diphtheria
toxin, a venomtoxin, or a bacterial toxin. The termtoxin also includes
bot h endot oxi ns and exotoxi ns produced by any naturally occurring, mutant
or reconbi nant bacteria or viruses which may cause any pat hol ogi cal
condition in humans and ot her manmal s, including toxin shock, which can
result 10 in death. Such toxins may include, but are not limted to,
enterotoxigenic E. coli heat-labile enterotoxin (LT), heat-stable
enterotoxin (ST), Shigella cytotoxin, Aerononas enterotoxins, toxic shock
syndrome toxin-1 (TSST-1), Staphyl ococcal enterotoxin A (SEA), B (SEB), or
C (SEC), Streptococcal enterotoxins and the |ike. Such bacteria include,
but are not limted to,
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strains of a species of enterotoxigenic E. coli (ETEC), enterohenorrhagic
E. coli (e.g., strains 15 of serotype 0157: H7), Staphyl ococcus species
(e.qg., Stvephylmseoccus aureus, Staphylococcus pyogenes), Bhi/geéla7sipeci es
(e.g., Shigella dysenteriae, Shigellaflexneri, Shigella boydii, and

Shi gel | a sonnei ), Sal nonella species (e.g., Salnonella typhi, Sal nonella
chol era-suis, Sal nonePuch ashtcarcer orandjinfeqiveseanialsp inpluslp éxyimgiolegules that are

A ostridium ne&&gtedngma,coqoﬂﬁ&stwbm adfidikiGkd Rich H 08k sﬁéianm&mmel 440
Canphl obact er speci es (e.g., Canphlobacter jejuni, 20 Canphl dbact er fetus),
Hel i obact er ¥jpedionslhetexigcan ogapiadh aeittie pelgpyivdy kil thopathplemacellopdissuesThe . g. |
Aer onbnas Sopitﬁ&og1é°t?éilc?:gpg@§catﬁ¥g B! &1, ég hQHHH@édn%éVBu@%)e noﬂlnﬁftélocm)nas
shigel l oi des, Yersina enterocollitica, rios species (e.g., Vibrios

chol erae,d Vi mrrifeé opeererhizineit yaxircerdgxin ffmle%léiﬁcelllnrﬁmgﬁe@ﬁséﬁne isetinnalaytriaxic

aer ugi nosa Bllf_tgﬂ éjcsélecte§?rg 1e8st ’oneseierﬁclih dﬁ)?therla O%EEWNDH@hQruE
3rd ed. r own ancj1 , Boston Evans et al.,
eds. , Bact er b?@?terlhlrtbeot ngmfoxmmsclu@pbd@ﬁn@t@w aaﬁgxctg@?mls(mpducgcﬂby ;.| pp
239- 254, PI e Napdsl

Princi pl es n r%/%?!ng@;o@?nfoﬁc?%ﬁg%tﬁggégggga%sw g E,(q:?wrc il

Li vi ngst one, paXlecipg¥tat kondtie8 @) hunBas kedpther rggimmads éncludifigdove sliskk, WWghueah resalét h

edition, r d ogy
| munol ogdy,e glgl %g S‘%‘iofl%gwdkgéf }ltétc égg%gﬁltw%éfrgﬁggkfgﬁgg 6%4 }%tolgif %|990) :
t he cont ent serdéro®inWhT) heat-efable entewsoxar ET). dbigeiporyiatern, efiwwmteday etigrotoiins,by

r ef erence.

compounds, cBRsSRRRERt bRl Re Sy ool T TBEAL SRR RP
further corrpfSFzﬂé Suteploearsil ememt@cﬁnsaamgi thedike ablob baaztmud lnelug}e,, bsmmncailmlﬂedlto not
limted to, er

sol vent s, prgqsaén%%?%s%el&es tergt%%gemcg 4 (%@ %ﬁ%}?e%n%%%a i@ caﬁ?i}l 56%%36 *abl e
auxi li arlfes aﬁwrowpeﬁ)eﬂﬁa) Smlphyldmomus spagleempit@ﬁzylotqcciﬁs camdtsrﬁ&ﬂwhbsoaafcs

i red "t o Pesiih §1 By Sr et R e MRS B s Rl B

Edi ti on, I\/ac.haghMalsomt)ngzlmella ficait O1g., M)onk%@phzﬂﬁ‘rdmwmﬂewholmm;s

acceptable canriers nel y _sel h e for the
mode of adni gulsf’”eé el ””‘25 bgm% W%’ﬁﬁ?sfgya%”‘a 'f””’e 5PN Ejt?”dd‘

i ntegri n and@"bﬂn;iWosfrrahgmﬁmlmm) \/cazrrriphtoﬁvaart@ﬁpasest de@n Gazmpmlbdzcté«rn@um | n t he
art or cri rmace tlc nt.s,and addit

ARl st Mt P R A i S e T S R R o
pepti des, anderomaeisdsbrid, Uptodenasiydropaild) daspdioatsevige), Qle;so&zugﬂrshzgelldzdbm udi ng
rmnosacchari es, di-, tri-, tetra-, and oligosaccha i

sugars such %FS’”%F’HF’{DS?lgﬁca’alfléré?ﬂSBedé??ﬁﬁg',’ %é’é’?%?%er % Vébﬁlﬁéib YUH ag l)(fa} 5SZ)1 i ke;
and pol ysacckabsielesspediess Bgatonolay @ nugiosa, sdiSepreaacib Se@lees Sndin,2dngl y or in

Sl ame. . xonpY AL MBS St B P Bl S8 it dliien W Bt b
serum al 2um eds(, BSAgrial hifeaivhs faMimans:Epideadidlogy a’md(CrthP()l 24 @dabp D39-2345 Blefiym and
the like. P@IO Slﬁ%,o?'#@v %Iew@orl?(l%g d{\/ﬁanéellbe(t) al, Prmc gsna%QtPractlce o rrllfegtlabrl}s al'so

function in
Diseases, 3d. Ed., Churchill Livingstone, New York (1990); Berkow et al, eds., The Merck

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.
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capacity, include al anine, glycine, arginine, betaine, histidine, glutamc
acid, aspartic acid, «cysteine, |lysine, |eucine, isoleucine, valine,

met hi oni meQ opkesoy| al ani ne, aspartame, and the 20 |ike. CpeT/psefarssed am no
acid is glycine. Carbohydrate excipients suitable for use in the invention
i nclude, for exanple, nonosaccharides such as fructose, naltose,

gal act ose, gl ucose, D- Hefirysldntcgréyaniiaedy com@OtTE compRetions peeqsngtipeeef thes ych
as | actose, ﬁxlegerntaﬁ»@emfoﬁ%muﬁﬁ&,coﬁ i4eQP1eQst Bnc Sy hiBble] alsﬁharypéalﬂyg»@s&m{' des,
such as raffinose, nelezitose, todextrins, dextrans, starches, and the
like; 25 andlimited topflifuent h@ﬁera%ab#ﬁfﬁhfotl@rs sijeh [ipaphilicselverits, greseryaiives adpivant
xylitol sorbpfgl llﬁ&lNﬁfrﬁﬁkl)trcalﬁ’w&béb%#té?lguhaﬂgkdaré ﬂ%fel‘r‘ech(el\lorpﬁﬁftﬁﬁ 'éf‘ﬂnples of,

car bohydrate exci pients use in resent invention are mannitol,

trehal osed apnfl methodsmed separmstsichditesile $o|h{t@g$ yra Wl knoyouip teeip eush @s, @Héh@éfni al so
include a bu{of Bknfito, %dpﬁelﬂ%)gﬁts'ﬂﬁ ma@gtﬁzr&zl’Sc;e)/zpésclaé"‘lﬁﬂltlohhﬁacg("ﬁufbﬁghlﬁgSC@ sal t
prepared from an orgdani'c ac ase. Representative buffers 1nclude
organi ¢ aci d(EralonsPAIGA0-aBhagmceticolly edcentilie epeiiets ca@zsl@@mbmelya@l?fded Ghtgeoni c
acid, carboni i ht hal i c
2o d: Tri s, tsBE P it REhAY G edior YA Dl anBEl e S pAEL R 13
buffers for emboin ﬁtaamelptroes:emnt ®mppsm¢rtaso’mé1 kapwn 1rothgahpn:asaﬂe$cab@hh¢®nsuch as
citrate. Additionally, anti-dual integrin antibody conpositions of the

i nvent i ob0 can i ncPbatmacegfca) oxojmients andadditipisantly) ia diti iré¢seisompesttioagnelude but

pol yvi nyl pyr %l %é:& to%lro(f(%llg gepgﬁ%s)e%—l%gﬁglhg hEMg’%é%l g%bog‘lgdr\éQs @gé,lb%gg}s

PCT/ US01/ 247 ( odextri ] _
2- hydr oxypro Wlud(r@ m‘ﬁmd@mﬂm &), tripp teirge pidlignencefiayidest derivatided vegarsryclagient s,

o Lo RS D By Gy o

(e.g., phosphbichpambe prewnt singhaaiidsimbisdtienaiotprifing gone ahwtastivatioh )L;99:09%

cxci pi enf anh)enEordopn Eenyty ERASF o R RCAL L PRAL DR el TRERY, | o

ant i body, posetrurolalb@mw(d{ﬂﬁamecmshttmammﬂaumCerD,rgglatim cededn, andhthehiké.on ar e

Eﬂg‘r"“na'cg t he ﬁr%seaﬁngwiﬁé adid/f %s\c'))} {bm Rﬁéﬂt{,’%ﬁ:@ canl Q% dt%ﬁén%g%?a &gﬁérﬁ tc: et gf

Desk Refer enc@hpltf)ﬁuthdd a],amhe@iycmle degiomehietise, WlmnmgIEtamNJac(dl@@:&)t;c atide

g:, Z?le?ﬂfregscgfsteme rs],mgrlguc?ntfsglgddnelxg)alllrl(gﬁlgetlg}grgg% §ﬁi%16/ﬁf e{ng algéar{a%}c egn%r!ﬁ;e
sacchari 2@s hhd%bqbrdfm@)arrmctdui glgeige.(e. g., citrat e) or pol yrrerl c agents.
Forrul ati ons As noted above, the invention provides for stable

fornmul ati ons, whi é]arbiohydrm efoinia spitsblpivo sghatle iehfior invlidd) feakinmde,or a
chosen salt, _as wel rved so uti o and. 15 fornul ations ai ni ng
o oreservat | TEne S e S R RO R PSud ookt B RIS SRS AT,

phar maceut i c&ke;disacohbrixdes rsaclyasulmse Gcoerpsel sehatpsaicellabast, andithe &ike;i - dual

integrin anti

po ysaxcharldes such as raffinose, melezitose, maltodextrins, dextrans, starches, and the like;
25  and alditols, such as mannitol, xylitol, maltitol, lactitol, xylitol sorbltol’(glumtol), myoinositol
and the like. Preferred carbohydrate excipients for use in the present invention are mannitol,

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 acid, aceﬁc 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),
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pharmaceutically acceptable fornul ation. Preserved formul ati ons contain at
| east one known preservative or optionally selected fromthe group

consi sti mgoot/14b1 | east one phenol, mcresol, p-cresol, oPCT/®SOl24784

chl orocresol, benzyl al cohol, phenylnercuric nitrite, phenoxyethanol, 20

f or mal dehyde, chl orobutanol, magnesium chloride (e.g., hexahydrate),

al kyl par abenjektiméd¢lg,, cy@bc&)(frms RN R hybtekyiro@n@-dybpdeitke) polieinzdk lkBrbism
chl oride, benzethonium chloride, sodium dehydroacetate and thinmerosal, or
mi xtures t hefa¥efng 4geaky a&&ﬁ’écéﬂ%a &gqnﬁeﬁ’{eetep\?ffr %H?ﬁlgad‘ltseamlfﬁﬁﬁéﬁlfsaﬁuf Fangs

m xture can (Bg., ysi9sbrBsied SN ‘ITIWEH’REQ(Wahd “TSWEBNa@”p119{aa,(e5§/9pha§phamdsr adftge or
val ue therein, such as, but not |[imted to 001, 0.003, . 005, . 009,

0.01, 0.02, agidgRsterpidsde. gzsh%eswl) endlche‘etl% agenté(e%) EDTAY. 5 0.6, o 7, 0.8,
0.9, 1.05 1.1, 1. ’ﬂleséLarﬁLad&mﬂvmal kndwn phafnacdutibal elelglenﬂ; an/oQacﬁxtwestuﬂtabl@fo% 2.3,
2.4, 2.5, 2.6, 2.7, 2.8,.2.9, 3.0, 3.1, 3.2, 3 3.4, 3.5 3.7 , 3.8,
3.9, 4.0, 4.1¢ 1ruth5antl~auaé integrin antibody, pgrtign ObYaf‘éﬁﬁfoﬁﬁ’ﬁﬂgortf‘raC?f%i‘lhﬂ%totth‘ér ei n.
Non-1i m ti ngn@ﬁﬁ&%&%b\ﬁ&ln%g@art @% aPERSIGH VREh¥Bon O The Q&(er{ae @mﬁalce Gre g ,
0.2, 0.3. 0.4, 0.5 0%, 3% benzyl al cohol (e.

1.1., 1.5, 1P*9mw£y6 1956@%\’1111@“@&1“/@135% (tlﬂ?ﬁéear“éélarhe(ghbgmanos %BR‘?@Y@E*)
0.001-2.0% %%e'ﬂ@dlc@%&nomgs Qontihic2 8y (@Q%thegiélos@fe@of whilire ererQ 05-1. 0%

al kyl par aben(s) 075, 0.0009 002, 0. 005, 5,
0. 009, o %% 1, m(;prggateg hggm rqqugnceg P@@errrg:f cgmqg 02 excgnglt n‘@tqrjlals @remrbohyﬁrqes
1.09, and t(@% lsd ¢ BaridBS Ol R 1T MR freds R | HM&@}ér%lyB{eﬁWag&@s an article of

manuf acture, conprising packaging materral and at | east one vi al
conpri si ng Foyglations of at | east one anti-dual int egrin 35 antibody with

the prescribed bufferssgandloinoRk, %‘%ﬁ%ﬂ&é ﬁ%md&l%f QA Fo¥mhRi@B, VAALERUS
di l uent, wherein said packagi ng material conprises a |abel that indicates

that such satrefefably adénsnbeterbéff@r wigsalio @2/0&«255@ salpesyelbmmreservadiselutons andyer | od
of 1, 2,158, drmaatifis cgntaulﬂ%% a{:&serazgwe gé\welﬁgimlﬁﬁdusé&ese%d féz%xula@igms £8abid for

hours or greater The 1 nvéntion further conprises an article of
manuf act ur e, pheomgseitivehey voketikaiy Hsvgcamprising at leashond anfisdual intgprig griedysingg

l'yophi l'i zed ﬁ%ﬂhzﬁ:@&ﬁcaﬁ?? cg[g&ﬂle Byiiiatidat é&e %I%Ql%‘fs Ot RAF b

conpr|3|ng aqueous di nt o prescri er or preservatlve wher ei n
sai d packagimgseBatiat endpiibnadly ngledtesiefeonnthe atwp contsépting pisatdqgetane ahevak megresol.o

reconstitut ep 5113901 a(} cxjegoql%hlop& es@lnﬂénzﬁ ‘éﬁblﬁ]ol ' @%&Q&%&uﬁé‘ﬁhﬂ@ gﬁox#o&yét%oﬁq ueous

diluent to forma solution t can over a perio f “twenty-four
hours or20gr efatresldehytie Chbrdbe‘@csql rorgmesin Phloudd (cignhephydrainl, bulgrabendethyl,

accor dance w ﬁ}h q&?yfyl Wu@%ﬁ‘& he 'hii‘e‘ﬂer!% a%nﬁl%g k{i’&ad@r&%&ﬁ&ll@( HIGERTRIRAN

means, i ncl udin ransgeni ¢ preparations, or can
be purified dd1mmmeta@ranld|tlmm@gmiadr nsxturresésreo‘ém adegeobbdithchierAaiyruitable as known

. h ' j h
T ouey 20t REerk ol B LecRUCRAh A ke LIBh £ DO FAdeBAenl Lo N

product of t resent ion 1nc anou h
reconstit utiwaiye thefrelnnsuah webvitduoyhrslyfsitteﬁﬁ()b@ﬁ)@é,rﬁ ®Q§t 0@@\95 0.0fly ©0R, 8108.4.051. 0 g/ nl

to aboutys1000,41g/imh 5 @4 LPUPE ol ¥ETo. £3%, DoINE" £RACEAL] A4 ONS REG 9 2.0,
2.1,2.2,2.3,24,25,2.6,2.7,2.8,29,3.0,3.1,3.2,3.3,34,3.5,3.6,3.7,3.8,3.9,4.0, 4.3, 4.5,
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.,
0.5,009,1.1,,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, 0.0075, 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 material comprises a label that indicates that such solution can be held

37



15 operabl e and are dependent on the intended delivery vehicle, e.qg.,
solution fornulations will differ fromtransdermal patch, pul nonary,

t ransmuco®@b2/12501 osnoti ¢ or mcro punp nmethods. Pref er abPgT/Uséie24agpueous
diluent optionally further conprises a pharmaceutically acceptable
preservative. Preferred preservatives include those selected fromthe group
c;)nsihs]ti ngI ofvepdgnol of 32X Be506) 6, 9{;)12;r1é,ﬁml 24,06, dﬁeﬁbnﬁ, iﬂhﬁmﬁécneﬁrmksorlgea;akyl

al cohol, a y r.0 ut t.he

bensal kont ur RGP gRid s BPH P ATEROL e RLRRES ol fon S adiErari®la o

thi merosal , fast vidlxbupesing lyepieiided aillosst cmemhalaﬁue@m mftxbpd;esmﬂfa/mondenalused in
the formul atcloon |1s a conce ndtéﬂ;att en cx&&detfﬂfentr to }/Vaewe wA0.a nsta{d-pn‘éli%rlcr)lb i al

ef fect. Such®™"COrHCeAt FEFPEHE S & B&HE off & Brésérvative Paerdteed and
are readily st mnnmlsebylanalalehatsﬂ@trbétedparehu ts arton2iutéxhe et leest onguineniugl, e. g
BB R S Y e N L R e
as gl yceri n, tviesty-fe@mannloy giestedd at known concent ratl ons. A physi ol ogi cal | y
tol erated buffer IS Ee%%eo\rﬂglé@/?%%gedt O%I Wac aqeq\égdmtglggg&(f)e@%}r_'ol The
formul ati ons can 4 to
abotjt pr 10, mgéiﬂoméaexf&]lc’pf@ﬁlcécﬂfyget (s)onzlﬁ@m mmutmqmdnﬂlﬁg fr?maxbmuﬁbl ahlt@ﬁ(:& orandI at 30
nost preferred range of abou 0 erably e nul. ati ons
07t he phEs clmb e RSB By RPHRT AR b iclbH ! Shace A dpen bg Heeat

Preferred budfaekSovidialthtoet. phosphat e buffers, nost prefer abI y sodi um

phosphate, particuylarly phos hate buf f ered. sal er addltlves
such as a phar macetft ’?:%Iql%f}”ﬁ 68‘&%‘&‘@”@6?%% arnl“%‘e(fyslgllﬂ?el%%‘)

( pol yoxyet hyheds@on Rﬁpudeﬁnmmryldmmﬁw@bﬁs)mutﬂmexem Awet(d@pbmemyednbwnaﬁ@s( 20)

sorbitan 35_nonopal m t Tween 80 et hy e, (20) sorbitan

monool eat e) , F&n aPRhi € “Igg%l to phoyt §%@9ﬂ$ﬁ‘§/ &‘fé‘gﬁﬂ ﬁ?‘ﬁﬁg}b% EntptigRsere

copol ymers) 7o@%le@ﬁ@a{eﬂﬁb&ﬂéﬂbh@t[bﬂni@hdé@@l:l)ve@fveﬁﬁle\[@g(}%lﬁMmRﬁ[{ohbS@ﬂ-l/ 24784
non-ioni c surfactants such as polysorbate 20 or 80 or  pol oxaner gl%b 188,
Pl uroni c(r) H8Fyiram transderaial priche Rul H@n%|f§ﬁﬁ§w§°saérpa OFREH A FE PHER MEEIOEHT A

and EGTA can optigggtdbyy, E}eaga&@@ldﬁ&m dpaendl9 fiRHeAt bR SeL piaiResichilPns to
reduce aggregati on. These additives are particularly useful if a punp or

pl astic cont#CeRidls messE@dve: of réfﬁﬁi:%li’fg%eé‘fatl‘(%énq‘&eﬁ]i!ﬂséﬁ? trird frethe BE¥BNce of 5

phar maceut i C@Jnklyn@zﬁeﬁé@b Inecr%wl fR&taNb- otaasbl aa&:esreweoeafﬁlaeam takylfarabbhe
pr otein to a rmul ati o resent i nvention can be

D1 epar ety GBS PG AL Sieb B IKIGUR B Re <A RNT CHATAF

integrin ant goemdeawo@ce%e%@&mﬂo&ﬁ §ehiRetes thefdo®MHe faencegmuﬂ oﬂﬁ&%h%ﬁireng of
phenol, mcresol, p-cresol, o-cresol, chlorocresol, benzyl al cohol

al kyl par abenuset Wé@%f}’ﬂnu}éﬁ‘ﬂy‘ls a cpRespiyAtion pffigient i weldae aPPR’éYm bigksiiestt 85H um
chloride, befzedRaRdddMre deBerclthidhi lEprest Rai e RoRY i PAE BladlPdaRtlide byrik 0 al

or mxtures thereof in an aqueous diluent. Mxing the at |east one
anti-dual i nfiké‘&dlaﬁlsalhtl body and preservative in an aqueous diluent is

carried gyt Uts' B?Oﬁm@{'é&%{ﬁén%@k i SR HEARY AR kb Aganky, B&ﬁ‘e‘#&h‘ix% enhdiReers,
repare a sultabpl e
prep 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 a

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), and PEG (polyethylene glycol) or
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formul ation, for exanple, a neasured anmount of at |east one anti-dual
integrin antibody in buffered solution is conbined with the desired
preser vatw@e2i250n buffered solution in quantities 15 suffPCT/@Re1/24084pr ovi de
the protein and preservative at the desired concentrations. Variations of
this process woul d be recogni zed by one of ordinary skill in the art. For
exanpl e, t haomncnhersutfh@antmmnhammyssrlmeéom&@Qk poluxembrei84ad d8 &, Pomeadic@delylsi ves

are used, erature and pH | ation i ared, are
all factors ﬁﬁéﬁn& Ey L BEE iR glée&%?rfﬁu Elgg %cfl EEF' i6h° uo&aﬁyrrtgeaa%g %

adm ni st r at iteforimeation? Or %h@ogtlmsrmebdﬁwaggﬂegamoﬁn@;‘hesamddmvepam\pladmdlaﬂ}o
patients as clear soluti .dual  vials c I.Sin

| yophi | i zed US¢)! é%\glfm%?fep %fﬁf Forﬁﬂﬁffr 1§ %P 8raidﬁm3ﬂ?rq€?%§7mflﬁt%} eprre%eé’(%ns]; i tuted
with a SSCO@ﬂaMa@duU@ﬂl@r’[aﬁtd@taﬁ@ suhednt rrﬁngarees}erpmnsr@ faﬂﬂé pnoteemo Iaggreg'altcs

preferably a phosphat r. an r sa
aqueous diluent. Eith —@ g ”T%éllogs ‘%jsflg Qf?sle’&tﬁn\ﬂ‘g?n GF baaEfPa ?gﬁ{ P%)a?fls FV%WB
reconsti t ut icofpfi&s mi€ing ﬂueaecbd&uhmdpilentégrmstﬂaﬁgl aﬁ@mp&matlwe séldteddronathsi ngl e

or nultiple gcles of pat t trea ment and th can provi 1e fror e
conveni ent SORRTRS P n"’f‘ﬁ%?ﬁ > BTNt Fiys ’\/% Olr%%‘fsg.’ %‘Foggent cl ai med
arti gl es of B Pdfa864, (heh Al ﬁhjzlﬁ&f)pblrl Bubyl addliie Hk@lb’eﬁidll&iﬁlmﬁﬂorlcﬁ ardthehiof

i mredi at

-four, hours o reater. Accordin t he sent |y
cl ai med 16 ar t"?‘{?Flées SB# HERRHIERRE IR 83’64 tlhg'?er%sia |"f‘i‘t85?ﬁttheée8\g§¥ﬁ“é‘ %eé)u%)gl Y
patient. Fonmgimtiheod Seabtfont Bigti-36hl indoseintah@bdd e amti feedeivatiad hyin b@esaa‘ di]uyntﬁi ored
at terrperatures of from about f@to about. 40C and . retain the bi g%?%l cally

activity of PREdQHGSEESOTERtiNRL dsqlopand Bimegrocedes: Lopreparey

pac kage :c ag%%Mioﬁ%t ég%mbféai nfemmacahmbmg %ﬂﬁd@t he ah@JddalaﬁtelgrmranusaQ u@ver ad
period o ouyrs. or e reserve
di luent is (uéared selutipny %b@llbl’é%@n“”%}h%F ﬂ?fge%%réser‘ﬁﬁv‘?‘ﬁ aPU%rzfeﬁﬁﬁvw in gPRRTIfEY f |
one and 13 halfficieat@d/padvidetRe M@@Erﬁand%ﬁs&bﬁw’é at mt H&'i}éd &fncatratie@s Naﬂﬁ‘tﬁms of
anti-dual integrin antibody in the invention c

ai prepar ed b% %cess
that conpri SB4& P guidibereagtizehy &fef Beagis aﬁﬂ]ﬁ&t}ega%ewphe g or S"gt

02/12501 PC’%H%&%%‘L?%@M%& ddﬁlti%ﬁd’l 'éﬂ(ﬁﬁlve@HIte UdEd, D8 tE Rty Rire AT at whlch
di ssolution and m xi ng procedures. pare a, sujtable diluent, (;
is

exanpl e, a reaPTRdationtspPared. agall fé%{%rﬁ ﬂ@h@n&ﬁppmﬁgﬁ for thggpreentERtiop ga

conbi ned i n Quansdt dahgsstombi iseient to provide the protein and optional I y a
preservative or buffer at the desired concentrations. Vari.ations of this

process 2loul d be recoghiesiimes fosralatisms sandiegrovadeg tQ RAtepts pfcled golyfions oFay

exanpl e, t heyar#as c&ﬂﬁlsﬁ%m%ny@plﬁﬁi%d@ﬁil‘é@s@one%ﬁldtﬂﬂrmt@m 4968 thataddi ti ves
are used, the tenmperature and pH whi ch formul atiron is prepared, are

al | factors reeongitueditha sespngd mak@atafr@?g W@n %Efﬁ%?é‘fﬁli’ea%‘ld&ﬁ exgipienth RFrderally a

adm ni strat i g e durrdRBa/6l AlifRshd QNG kAL, GAM a*aseotag &weqfe%ﬁher Pahdient s as
clear solutions or as dual vials conprising a vial of |yophilized at |east

one ant i - duablutipn wighqrsualividl Brsyiingfiggonstigutipy cprdegrizsed muttipls lipesndcaeetitg vi al
cont ai nijag the, gaesUsuthlk Yeits orbhiidiheatnd: BH BusSQh B;cjv%}a\ﬂl&é céhvenient
treatment regimen 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 label can include use
up to 1-12 months, one-half, one and a half, and/or two years.
35 The solutions of at least one anti-dual 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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dual vial requiring reconstitution can be reused nmultiple tinmes and can
suffice for a single or nultiple cycles of patient treatnent and thus
provi des veOnnixoconveni ent treatnment regi men than currenpCyuvavzi4rsbl e. The
cl ai med products can be provided indirectly to patients by providing to 15
pharmaci es, clinics, or other such institutions and facilities, clear

sol utions orMiKing is girsied outdiging FeyFrHignal disselptiosrand meisig proseduress Tp gxcptregne

anti - dual i nju@ghik Bilaat, FR@YmIO AlmdaSuré LARNSE bt least on¥hdtibody HAGRRMr Ml is
cont ai ni ng the aqueous diluent. The clear solution in this case can be up

to one li te?owneév@ﬂuamawélaffmnfstp f@wdﬁrtmrefﬁwgnéon)m'éy 3 ISBFAEYT oF Quslisr

whi ch snal | eg t&ocrefsﬂréarb%n&fmatmﬁs @érlah&%%tf H0Fr08dE WBRd e ?&bgﬂiieela SRNote
retrleved one or multiple tinmes for transfer into smaller 20 V|als and

provi ded by @rﬁélarpfwh\llrfa&v aghy Fey gxamelet e pides the eQranaspmp are a%ﬂowheﬁ&f péditignal

Recogni zed dgpiiRe$art QEERT the tetpelaRESHdDH Whichi 1R fo%M@l&tﬁﬁﬁs r@ﬁdré!ﬂ Srelall@GoEN-
i nj ector devices for delivery of a solution such ens,

Aut o ect or ( r?’at%hﬁP@WIEQ‘d)for (PR and-nmyapy ﬁéﬁ#mlmi}{a@%\ﬂﬁeﬁ) and

Opti Pen(r), Genotropi NPgN{ifided g%@&ttg &H‘BE ovRIBE E&patlwgr?stdiéar sdR@{¥6E dr as dual
Reco-Pen(r), Roferon Pen(r), ector(r), 1ject tip Needl e-Free

| nj ect or (r), vViplscpraprésinga yial OQB’OR?E ed\?é]@tls(f pye angi- fblal 1nt§gr1m@o@fth@fes/e| oped by

Becton Gje k%@&@u&%awﬁl 's@cokqalsﬁﬁconwmng i REC! BRdC Eﬁﬁla?%r gl 1ut19'1 wigf goni ¢
(Burgdorf, Switzerland, ww. disetronic. com Bioject, O egon

(www. bi oj ect dugbyijt rematlmg)rﬁmnswe@nn@an b%@ﬁdéﬁlﬁtlplwwbwdm Fl{‘fﬁ‘Pe for a smgle or
(Pet er bor OUQBultlyfé chY%%’Y) én?gea'ﬁ]ﬁ G thﬁ%wdé\@adthoré%Sﬁveggxggreﬁtl}ﬂeﬁmgl%h' S,

MN,  www. medi ecogni 7ed devi ces conprising a vial~system
i ncl ude thos@arp@ﬁresﬂy pvajlelde.or systens for reconstituting a |yophilized drug

in a cartridge for del 'clj'P{eeélé/xm% dolier Jaﬁ%?gﬁawd g n%ﬁ[e&@ et&'%dg%ﬂtggyﬁ%v?d%gttﬁe

Humat roPen(r). The products pr sen I nc g material.
The packlyi npharmastiasy ¢limicsmr othetsush mstrliumtdlatld tnilities, clear Sphflmsmﬂu@maﬂseqw red
by the regul NGI : I L1 0n: . an be
used. The pac é%lggg%g@%qhh%? d ?tﬂgﬂgﬁgs? g{‘irllt§1 . gﬂ 9%}/‘(’3\%'{“ on %?%)S\F/}F%q&%te&

i nstructi onswitha sdsendvitli containing thesmoess dilesnt Theeleat sdldmy tin hiseaservan belumtio

integrin an Y t 0 I . i e the
ol uth on overeate e e A Wi s 08l a5y bR BB 0Bk B Sy
greater for atﬂalsttfma antitaldy sodgtoh@riybe peiriprestdne oF oultipleetinsdsrigl tensferainto sswllert | on

pr oduct ,,4 he I over a period
of 2-24 Of)ur‘ga%r gérol] tH 4 %%%ama%& O%'IHI t%%éﬁt é#g%m%?s Vgﬁlg?[se useful for
human phar maceuti cal pRcmbgmted;kmces'laomphsmgrﬂEwsiing’rfsvidfsysthes ipeledethoseiparent i on
can be prepared S m xkn t _on

anti-dual i ntE§er ﬁe"éﬁ?%) foﬁgglyve%ga §°1§§?%%1f %ﬁ?]elésr ﬁbp&g?%“rt%fb’l M hosphat e
buf f er cont aNgvdPen™ BLD¥RN 0KutePeaNAEE DpERYNP, GMoKbHEPNP G AbrdRAE Pek™) BludRtrb body
and buffer in_an aquepus diluent is carried out using conventional

di ssol uti on Band Racriben’, RefesweRsnr-dojecter picshal-6p Needls-Frep [njectast.uraagaton, f or
exanpl e 252 nﬁ%&ll-ﬁreg‘ca, e@éﬁoalﬂ Maq? I)r a%tfell)peeﬁ%gl HeB%n Dickensen (Franklin Lakes, NJ,
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 integrin

antibody in the aqueous diluent to form a solution and to use the solution over a period of 2-24
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antibody in water or buffer is conbined wth the desired buffering agent in
water in quantities 10 sufficient to provide the protein and buffer at the
desired oodormsnati ons. Variations of this process woul dPORUSECAGSH zed by
one of ordinary skill in the art. For exanple, the order the conponents
are added, whether additional additives are used, the tenper ature and pH at
whi ch the fORSr gerGhior theya yiah a@Ydngrreodiof Koz diesinglq vialt solign Brodugit e zed

for the conqghl malchRftanfich BRANS & bl i b hadid duT 2usedursbd grbiter. Citai med
stabl e or preserved fornulations can be provided to patients as clear

sol utions orPT&EN AT BTOSuHIPHIEH! AR by all‘ar@ficquﬁ}%f‘bﬁ’l'oldilcié‘é? at |east one

anti-dual integrin anfidyedyuiiiad of the preeamnlddtivh 66h v frédpared 9§ 6 PRKdessitRdt
containing a preservative or buffer and excipients in an agueous dil uent.

Ei ther a’si rgMEIESIULINGAL lashpnentigiyal|intogri a“t“é%fh’ Wﬁéele?t%%ﬁ@f Preferrinacan be

reused nul tigb&hhie WeFerddtafmdly salitfeldr 6 @ndsef sat. NRGHz@heOdt 18kt ohb Qh@ocﬁy‘éﬁ@s of 20
patient treatnent and thus provi des a nore conveni ent treatnent reginen

t han cur r entiuffer igwapaugerediluspt if eaaded ey esingionveniignalidgsduiqnfnd MiXiBddy in

ei ther the s}aRlGeOrTPHEHRE Y 8GabO FILARLLDRS ex@ple Ol HidsQRS 1 HeREbf ReDstiRE el N,
can be administered to a patient in accordance Wth the present invention

via a vari etaptipfdyde waigeerbuiist i sersbinerwithiiba dested Brifaripgiaggné i waier;in quantities

transdergal ,sué{eleqydory?&%ame gfo%ﬁ}?maeoqt@fal at tﬂerareé@eetcon&ﬁtmffoh§ Wonsvomg i dge,
m cro punp, or other neans reciated by the skilled artisan,

wel | - known iprocesfeveld be mh@rwpé pre q&@mma@aﬁkﬂéﬁstherﬁé Eﬁréwmle,utmmruﬂem al so
provi des a nBLAGGnfOk. m@@l\ﬁfe{h%dgftloﬁz{ﬁ@&lh% afd usk@%ttelﬂﬂé%atuquéﬂ& pH'&T: @Bich N

rel ated di sease, I n a cel t1ssue, or gan, ani mal pa |ent known in
the art or tRofoasulageris p@é@re%@reeﬁllrfactqrg rfhﬂgcwtbem@ﬁ@tze@ﬁéﬂwancemmt@grandn

anti body of rﬁ%ﬁ B RSNt gl on. The present invention also provides a
nmet hod f or Tatlng or treating at least one dual integrin related

di sease,15in a cell, tiTBandaimet gaime oramésarred fasmulstensean be provided tagatidnisasnot
limted to, c?éar%j) sﬁ)tns 0N daki xﬁ?ﬁf&h&p\h’smgg azliaggglg@p}ﬁ@e@%ﬁgasgb&eﬁg%ual‘:‘}ntegrm

car di ovascul ar egase, an I'gnant di sease or a
neur ol ogi ¢ dintikadyehat weqﬁlnetltpﬂeéwethti s¢aeuéviel entaidingn preswatiesorduffetandd f or

modul at i ng %&cx}a{eﬁéﬂd {l‘gaqgreods%ﬁ%nt.oﬁﬁ'ner%Hg%l@gol{ugddlta\tiﬁ%r &%a? 9{2%%8141{1{({)@ a cell,

ti ssue, organ, aninm atrent 1ncludrng, not Timte 41 O
02/ 12501 PCTMJSEI@MX@MC mlseldemdtxploheesﬁndrchlemfﬁmﬁoda singltpi mulgple jcyalennif] e

r heurmat gyd ﬁ:' hé]{t 'trEétﬁqen Q}%vfh@%&gk‘@éﬁ% fit Héaﬂﬁ#ﬂ?e%?rhgl Rt Mkl

psoriatic arthritrs, g spondilitis, gastr cer, seron gat|ve
art hr opat hi ewailabkt eoart hrl tis, inflammtory bovvel di sease, ulcerative

colitis, system Cy Jl%}"gne Ak dhgq% glsa{nﬁb r]ttl E@ﬁ? ﬁ}%g%lofe%ng ege)f@:qff? I,(ljastilorsls

|r|docycI|t|s/uve|t|s optic neurl opa pul nmonary
syst enm ¢ vascadliidns dessgbetdreran, gmabnddamast@sd $ a paienton dasidence with the present

orchitis/vasegl fHvik GVEHEFbr RE9GT ISR mBLbGE CH: B9Mbio! PEARER, aSLhM,

allergic rhini
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

immune related disease, in a cell, tissue, organ, animal, or patient including, but not limited to,
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eczema, allergic contact dermatitis, allergic conjunctivitis,

hypersensitivity pneunonitis, transplants, organ transplant rejection,

graft-venveo92/m38t di sease, system c inflammatory responsPCEYRUrang, sepsis

syndrome, gram positive sepsis, gramnegative sepsis, culture 10 negative

sepsi s, fungal sepsis, neutropenic fever, urosepsis, meningococcenia,

t r aune/ henorat keagene Qﬁfﬂlﬁ@natpléﬁrthﬁltﬁﬁgJuﬁ’%m]iealﬂqU@ﬁm&(%@éUF éYSt%’l‘}toés“’b&W@:rﬂ@at itis,
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hepatitis, chronic inflanmatory pathol ogies, sarcoidosis, Crohn's

pat hol ogy, sirékdpathiea) dsteaprdiitia, lnﬂar@m@tp@sbowalébwgsv lgeratiffesplitis, sysfesuaipus

hyper sensi ti &y, LREAGH! nb85i8bndf M idbsyclifiaWeftBMBlic nREHiE Nilbadhib hi i ti's,
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heart transplant rejection, Titver transpl ant’ rejection, pancreas transplant

rejection, |espgna amsiplcomtectyd ti$, @ Hergio 6 PraUneH¥ iEiB\BYPeTaanSify i PneumRAyis,
;t_,ﬂm@nﬁlp%eﬂn@@ i @Eee}b

rejection, s $ n one

graft rejecti cr)lgDl 5 Q%aﬁ rvlvgfa%h%gc &fgraﬁ%tté}le@c%?(gn&@@ }%ltém 1Jfﬁhn§%Ld§?| npl ant

rejection, pamnwmth,rsapﬁquyaﬁDmparmWS@iWe sKEsko graat tlegﬁ@‘j’eeﬁépﬁl%nmwe any

organ or;qis g £ LSEN |t|V|ty

reacti onlsOt d? g&‘nve%&l %éfuglégl SE@ayﬁ%hg&glcﬂeggég&%g{eem%&l&%su -resi stant

di abet es, astrdwra/hempakidechiras, gmévitigsadiatinmichpryre. mulp@mreaﬂlt@,wﬂw oRpimitaty . t ype

lslyln d?gﬁgr ?Sg‘? géelssv érynéfropﬁaﬁl%urg'ﬂ&’d aﬁiﬁtﬂ Q&ghol glglg(%ldﬁ% atnﬂﬁ w°ﬁ{§°ﬁ§% &F@B

gammopat hy, mﬂubl@kasmaodwmgle,s&smw@g}/, spxqumé anmtdwgbete@,ngalngmg@py

endocr i nopat nocl Qn Skl

ant i phosphol ?%ﬁas S’syﬁ?fsenm f’%‘yrega%’g!;’%ﬁé %r}élgﬁ%g’?lggge?g xg,sér%r?rﬁ%l ﬁlggﬁncé)g ulncvtglt%si ssue

di sease, 15 di mdambmos%dsﬂlmmraca@awasmxc adiphbletiesiermedtitisinemicioshnemiac acti ve

hepatitis, p [ Ll | i -M

car di ot ony énhd%tycrcrlésesetase ﬂx?[{}f)%cf/' ogrnlaéﬁgl tr:éjw Og%fargp&géaﬁc rtna%rE rrlg?ée i's

hyper sensi ti ttaxfslplapngemam heast, trankplag rgédion G)IVCIG]‘aBS[ﬂMID mieogpamahcmmsrauhp.@nt o]

i sease, henEnI P esE Iy BHETT B TR BRI ARG dBanatla SN ©

retinopat hy, rejebeef) tarmlage Sartsblylﬁu)bjddzttdnsbonegﬁaﬁ@@c‘mmﬁ; ssall bowel transplant rejection,

hypot hal t - t

by of di 2l s, B EBHAIHBr R ™ PnET aeenyarpetinr supat B e i oni ¢

| ung di SeaS&garC(hrtﬁsmeCaltdgﬁiﬂffd}étﬂdﬂﬁarmbﬂempmahyped;less}!ta\a‘@r réCORG) Gravesndiscas,

hemat oph t h h i S,

e 8 A e s s e T L TR

acut e renal fnadh{attﬁeytohﬁm@! @bcyHI ISyperseitiviy reaaions,isygtemié 2uphef) ReidbOid,

PCT/ US01/ 247 a. okt3 thera cd3 thera yt oki ne

t her apy, cheﬁéﬁ%@ omf ﬁ’glf?rBPlaﬂ%f ﬂﬁgﬁléoﬁ%éflé eéld""fi“ﬂe*}“f%m?&g%?ﬁ ?not limited

t O?St herr,%ﬁ gdhﬁﬂ&paihﬁpﬁfdhﬁm o&iaéngaﬂ@nﬂfb&leb ![pﬁl@he'\%@aﬂ@mrganoﬁ&gal%%eﬁacg-o??opathy,

i ntoxi cation e like e e rc

Edi ti ons, NbF‘BROC?O&alc&?H%W thy R SR T@fzan“ig%%q &iﬁm DEEP PGS,

1999), Phar nelibdeeha pyixdddvahetike tissue disease, idiopathic Addison’s disease, diabetes mellitus,

chronic active hepatitis, primary billiary cirrhosis, vitiligo, vasculitis, post-MI cardiotomy

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-1-antitrypsin deficiency, diabetic retinopathy,
hashimoto's thyroiditis, osteoporosis, hypothalamic-pituitary-adrenal axis evaluation, primary
biliary cirrhosis, thyroiditis, encephalomyelitis, cachexia, cystic fibrosis, neonatal chronic lung
disease, chronic obstructive pulmonary disease (COPD), familial hematophagocytic
35  lymphohistiocytosis, dermatologic conditions, psoriasis, alopecia, nephrotic syndrome,

nephritis, glomerular nephritis, acute renal failure, hemodialysis, uremia, toxicity,
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5 Wlls et al., eds., Second Edition, Appleton and Lange, Stanford, Conn.
(1998, 2000), each entirely incorporated by reference. The present
i nvent i ow@bzspr ovi des a nmet hod for nodul ating or treatipQr/asolaast one

cardi ovascul ar disease in a cell, tissue, organ, aninal, or patient,
including, but not |im tgd t o, | east on]? of cardjac ﬁtun syndr one,
nyocar di al i PFFSFHAIRSBNOkIL ﬁ‘@@%taméd%@ﬁ’ia?y eRfokiF dheragyc8RBOtherspy. FAAANGRI ¢

stroke, lhem)ﬂhéﬂa@},g@ g. aﬁ&@ﬁﬁgom h&yrRSited toaathBias, @.ﬁ&lrl@rcﬁﬁﬂeﬁxa SRIShERIRS, chrondi ableti c
ateriosclerotic disease, pertensign, arteria ert renovascul ar
hyper t ensi on$ lcg?ﬁ%‘ﬁ%cat‘%%(ﬂﬁ@(theg‘%ﬁh OFS:&- gofthetl\ﬂ%"l&%i%g‘f 6\}§g’ct7foléﬁd‘§‘9‘§st B’%{"iheart
failure, COF&FEUrﬂmﬂ;ﬁ'R%hwW NRI972, Bl NOBArYs Y pey, umslmanmaéaﬂhaiapmandbook
arrhyt hm atrial ectopic beats, Erlal flutter, ‘%gk %1ggw iatlon
(sust ai n oWeBa?téky%dﬁaﬁﬁcorI%E@fwrpeﬁw 9ngRd Sinear ARt £on-dHtAEnt 19 yady pass
15 i nfl ammat éfiely 8SPPBBRA bG haBkhde. or nul tifocal atri al tachycardia, regular

narrow QRS tachycardia, specific arrythmas, ventricular fibrillation, H's

bundl e arryt hm asthe gdehiad@antion 854 GoviabsQtKethdiohedudtRg ©h trbdtiag kit 1emm¢ear di al
i schemi ¢ disorders, coronary artery disease, angina ctor% rdial
infarction, CHIATaSHASisEary 0 ﬂ?qﬂaf@ae L e Pé%“&h"??ﬁiﬁb‘% WO §°i th. ve

car di onyopat fyeastcie bBtRdia @R §ynbiotRABOSoard AFHH A Ednestiv€ héfEhllirastrakk,
di sease,  cardiac tunpors, aordic and Ferlpheral aneuryi sns, aortic

di ssecti Bh, ispHemigfioKs:Gemerhage aterpe Swo@@ﬁﬁ§k5ﬁ“d@“Pﬁéwa@@ﬁﬁFnal aorta

and its br ana&@&sclemé HRERE Bl pdRAGHA, Bfterth] BRAcEEsPon, reRG@Lutdr bpeRich$dd, al
di sorders, peripheral ather osclerotic di sease thronboangltls obl'i terans,

functional pBmFEKeTask ayrhdisiohthe grulivansplar syREYnBRaE f41ush SpToHYRERI AUMEY s eas e,

acrocyanosi Syyimghatd %Msﬁ)‘ngéa@dlaé@ﬂﬂﬂﬁu&y %@%@f%plc\b@aﬂ@ Usial ALRYDRSIIS,
vari cose veins, arteriovenous fistula, 25 | der ma, Ilpedena unst abl e

angi na, repef brifletiom (shsipined or PREOSYSTADNPOSS Wfl‘ﬁ@ﬁéyﬂdf%% eartigulmepay PYrgson

injury, Nd {aGmihK&: respdfidt, ha0BE BOFUIGRBI AR faa@bérﬁla%gmﬂ Bero@dRY st ering
an effective amount of a composition or pharnaceutlca composi tion

conpri si ng atchysadie, gneifiaprythmipgaveniriqulegfiritlaton, Hidwpdiesmithgdds) , tissue,
organ, ani My ;QfenBRULEMbCE, BuftBEskaRh bR PR R sk Rhic dlE(;r@@% %%ar?rart[e@er apy.

30 The present invention also provides a method for no dul ating of tréating
at | east onedis§aad, eeginconrestoris.gevpsardiahinfaretion| cardigragnpathy.otilgied congsstivgl or

patient, i ncéﬂﬁbﬁ%pahlzt rebtAbtidel cg?dtlcﬁx%lobﬁh %lvullalel%%;t dggé%eéjtendd%%ftﬁ &hcﬁﬁ‘lﬁpm c

bacterlal infecti © cute and chronic paraS|t|c or I nfectious processes,
i ncl udi NP bagdisesss, strdiag fumsirs, aprdicrand geripherat angulyisms, 20kic\disspationt inBammptign of

neur opat hy J th@‘%&jtd" g&ctulsﬁm otP ﬁ{%aatohcsr}uﬁal(aArt ?Iﬂrlts%rangﬂes gﬁﬁglllér}ﬂ%)ascuﬁ? @itsbtﬁers

arthritis, peritonitis, pneunonia,
henol ytic ur ecmubwg9ﬁ@irad)dre¢1ﬂmm¢bgheyql|aﬁleml¢spbrpl§9dyca§pélmombmﬁurOéhtemﬁ;,ar| a,

d h

Strept ococoal a3 BYFY ab T BAIPRE T Do R nenb PH A SGE K SUBALRT™:
mycobact er i umwtmeeldglbwnws dipgesob acnaws thuembosisLvericose veivs [aftedievernqus ﬁstula
pneunocy ﬁ‘%&lézc{élﬁla FPB@&%HH nﬁrﬂtabfgeahéllhg rép@it{lmp}r }gos(il 'p§rﬁ§§}%1drome ischemia-

orchitis ep
reperfusmn injury, and the like. Such a method can optionally comprise administering an

effective amount of a 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, peritonitis, 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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| egi onel la, |yne disease, influenza a, epstein-barr virus, vital-associ ated
hemaphagocytic syndrone, vital encephalitis/aseptic neningitis, and the
like; 5 Weoprmgent invention al so provides a nethod for POUUS@I4my or
treating at |east one nmalignant disease in a cell, tissue, organ, aninal

or patient, including, but not limted to, at Ieast one of . |eukem a,

acut e |eukenmaoﬂ%cgﬁsgangrﬁxwh@m@sqtﬁwm wheeHpss. (aEebactepup ayium inraceliylars, ' Fag

ALL, acute Lb&dst 1? & elﬁ@fx@l@n&af&‘}ea@&x& b&hltﬁﬁéiﬂﬁ%@ntﬁm)
chronic |ynphocytic I‘ID_ hai ry 'l | eukem a, nyel odypl astic
syndrome ( sglonﬁlaakymemmwaﬂuepmrgkvsﬁCl@bm x@eﬁs@tala%ﬁap%hﬁw F%Pﬁmmcorra,

non- hodgki n' %nh%m@hglﬁ@encgﬁ{ahh;/ﬁseﬁlc hoHTRARMER thtliitd pl € nyel oma, Kaposi

sarcoma, colorectal carcinhonm, pancreatic carcinoma, nasopharyngeal
carci nome, mali gnmaﬁ prb;est 1h05h}ﬁbl®$l;($pro1aa¢saﬂﬁﬂh)dda$t modlﬂg;tmgroonedtllngpeheasabmem a
of malignan t unor adenocar ci.n

nel anons, heﬁ%lr’%’?’& iscasep g Sel. PG OffAReLRa Of: begfmrcgll R %tr%gm?egst%rabtl on,
cancer r el at restbaness: Iéakdima aeﬁte tehgerhib le@ute IanphoBlagpicdadainial (ALEN tH-cll, mcskb or

provi des a hod _f or r atin | egs oIo

di sease in gg ‘%‘%Iﬁ ??‘E%’E? el ﬁﬁ’g éﬁm’| E’ﬁﬁ"%bﬁ’tyialgf‘?f%,ct]‘f”% W&eﬁg not
i Im ted to, @?nphb@&SﬂequtﬁxaQCLL)g\mi@Qﬁl ity g%nﬁﬁlalmy@odjr})ﬁamﬁdroﬂﬁrl tMDS} a

scl er osi ne headache ementia conpl ex, el i nat

di seases130 smé’ QERs dSease A Falignap YRR {‘T‘?B’a]?f)é\glé‘ EX% e‘%‘ti g‘lttss
extrapyram dE'Impﬁ&ﬂa GRIEHE hiyalomd) I@@bﬁ@ k&rcortid) Gdiloﬁsml QSdifuhs, ﬁsfncfebﬁc carcinoma,

corticospinal systen . disorders he basal lia or .cerebellar .
di sorders; hy35erhenmgea carrBow el n§ Reyiosig, pe g la%ﬁinflwa}eﬁﬁpiwgﬁe&%af and

senile chor eaqahgfaﬂ%\lsamuﬁ@@lrs NV RIIE B ok BdrEtizS, mAlipehnt afeldnbMs ﬁlerriaﬁlgibhﬁﬁ,d by
drugs whi ch bl ock dopam ne rgcept ors; . hypoki n?tl C rmverrenh orders,

such as Par kmﬁ@ﬁht"%dlﬁﬁag"eaaé’éer rplalsd PSSP PR O SRARGTY Ealakts! Yonf By a8 T al
| esions pf the 25 cerebel |l um spinocerebellar degenerations, such as spi nal
ataxia, Friedreich's ataxia, cerebellar cortical degener ati ons, multiple

syst ens degener at TREsreédMBAGSItion b6 Bl iaes alREeH&Stor Sldtulatilgag &’éatm@l’ddleast one
Machado- Joseph); system ¢ di sorders (Refsum s di sease abet al Lu?z}tgé otem a,

ataxia, tel ap@qr%leglagl]sgpse HyreeH #58ion 8§ e i2Rimakpf Raflendying Iading Putgog to, at

denyel i nati ngag@h&os h&ﬁé&gé&rauw@l@eagé ﬁUl'tlblf:Fébl@fo&@'tﬁfgfh&ieﬂwacﬁﬁh& aIbs ansver se
nyelitis; and disorders the nmotor unit’ such as 30 neyrogeni c nuscul ar

at r ophi es ( af®esfia complen demyelingingatiersssisaih asé‘ﬂ@l@%@“"&?@%ﬁ“ﬂ@ f EASEEES al

scl erosigg I %l@l'iﬁs‘ éﬁraﬁﬁlaﬁ?dm IAASEbAar @i&cﬁ@&@!u&arhg 1dsioU e thecordoBgthal Byl ar
at rophy); ei mer's " di sease; Down's Syndrone in mddl e age; D|ffuse Lewy

body di seas edlS‘S'é?FF pEthebasshgangliof cenebaipr %‘8&9‘”? J}pﬁ@erkwl‘*%mweélemsé’ G¥uch as

syndrone; chigpidgtddsQ@oRlalafdenf Stk ShublinghaddRoveeR@RRRIersOHRAGHHBse
scl erosing panencephalitis, Hall errorden- Spatz di sease; and Denentja 35

pugi | i sti ca, ndnepdiraryes phichdleck CSHepHBEe eea?ptfef&thya%m MOYRPFL disorders,

adm ni st eri ng,4Rs PRSI VBsca B RessRHe sgpraamsﬂatsy QfruliraPRAbARFUL | cal
conposition conprising at | east one TNF anti bod 44 WO 02/ 12501
PCT/ US0122 478ebellum; spinocerebellar degenerations, such as spinal ataxia, Friedreich's ataxia, cerebellar

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 disorders of the motor unit' such as

30  neurogenic muscular atrophies (anterior horn cell degeneration, such as amyotrophic lateral
sclerosis, 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 can optionally comprise administering an effective

amount of a composition or pharmaceutical composition comprising at least one TNF antibody
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or specified portion or variant to a cell, tissue, organ, aninmal or patient
in need of such nodulation, treatnent or therapy. See, e.g., the Merck
Manual , ™0k2/Bddti on, Merck & Conpany, Rahway, NJ (1992)p&nysSomtsngad of t he
present invention can conprise admnistering an effective anount 5 of a

conposi tion or pharmaceutical conposition conpri anti - dual
integrin antf SBgcd{}jle %Ortéo%(glvﬁr,‘a“?fogfg‘ﬁ  USgie g3 Sﬂ ”f?g?[gpa%e?)té? Peeﬁt(’?fuﬁhneed of
such nodul at moﬂulattdheaéaﬁfaatt oﬁfherab;h@é@l@)g tkﬁuﬂérclaMmmow“ManMmhad |y

further conpyrise co i on or conbination therapy for treating
such i mmune é?@%%e% %glﬂ&bhe adm nistering of said at | east one anti -

dual integrin antif %thoﬁ%?ﬁ‘nb% &t ROEAH.2%arPlo sé Q&ﬁm%s&?iﬁ?% efchWéMunt

COprI’I ses adm ni st e I ng, ore concurrent Y, ter, | east one
sel ect ed ¥ r oofi stonipesi§ien orghaiNEewiselagmnpsifion(comgrising piigashene alntlﬁwelemesr@ a TNF

ant i body or gr[tl%rgfgt]%ta’r% ok u+eu Q{F%#IME}J& GRLREn Red t)f ﬁgmtiulaﬂ(ldhsfr%nerg bpteins

t hereof, or ant ag n| st), an antirheumatic
met hot r exat etherapyir Syebfai methesinan ppiicogilivohke coramatervp@smlmeratlem are é’ptlon gold

sodi um thi OMBLALE ror (NSLAXYERLALANLAR, RHLLALE: .difkunom e b aali )

a mnuscl e relaxa a narcotic, a non st er0| anti -1 ammat ory rug
(NSAI D), an dwhingesinentizudysspesfitttorton cavaedbthergef, fthenemiprisesmdminstéralg, a

neur Om"sg(rl aéeerJe%S{fc%Ten ?{:D&J a%erC Eﬂpz;ts%ne(sglr:&ed frCar ngJt Xﬁ@’ﬁl’ﬁl gnthgbplst % (gr in a

antifung apenem cepha
f 1 ur or qui nol outept lannai:uocal”lﬂ‘ﬂ“ea,ntlhodypeﬂagmetﬂt|ansolualesmlf oentorde fragnftnetfumycl i ne,

anot h.er ant | n;!o el Qﬁé’%«Lx}f’ or, %ﬂtn%oﬁ)%cgfel'[%lﬂ a%taga-rlstﬁ:ognta{ ﬁ% x%gt'lc %hﬁgm e

steroid, a di abe Pes el At%ed “agen a nu I ona rord 20
agent, a vi tammﬁnaawahmghnmsemzathledrmmctmpt aqldandlumltlapmhleal an

antitussive, dq c(xa/cﬁlo oqglne %l%lfa?e elﬂ%ﬁgnljngé %ﬁfﬁsi‘l%n%g%( gltulséigrelag‘(gnta@ @E@ga"ﬁoﬁnt an

erythrop|e|t|
Neupogen)3 astmr@namﬂammt@@\dr@ﬂsmﬁh i are) gesiayani atmmnlmtm_aa: sedativeariocal

| mmunog| obul | ar}ftheg? a:,&@%yoﬁglgﬁfg rb I%er an a(n(.3 m%rdblal? S| lalm)q(llnr@gcosﬁg n%ﬁtpfg{l%a'l’]edh

dacl i zumab) , hormone rep a%e rug, an es
receptor rmdatlt@tamsmc,ammyldmr@,tal oerbapené’xﬁ @yhdlmpbrag |ad1urcaq|ula¢1m;d amacrghchage nt, an

anti netabolite, i c i,nhibitor

anti depr essaﬂ‘fmmglﬁt?%&?fl%mlg&él F“acé‘ﬂm%ﬁ‘f’?tg%ff&ﬁ%% éEaclg g a’?f)? i atlf i, a
hypnotic, a cﬁym&hbd)mnmﬁihodlc starost, b diabmtrelatdd)aﬁmealﬁnnel‘aha lnumeonaara thmoildrra
medi cat i a bet a. ?%onl st Ha ed st er r.i ene i.nhi tbc L9

t
ot hyt el hi RRERE 4 YR HeivdelaF AR A SRieted et Bt St e
(Pul nozyne) , amtiuiogt, aklaxagivean antypigukint) @n myﬂqagﬁnﬂns(e g. %bét&lﬂl@aﬂeﬁ@mnﬂbg,BO

wel I known i rt. See, e.g.,.. I eds r macot her apy
Fandbook. 250kt MeHbsEeRpPuFARosm PIRSE: L&k GP 2oy :

Phar macopoei anm{ﬁaargmnm aﬁmklahosuﬂhasmge@,oﬁmaxﬂﬁechyclaaioume dEdizh]lnﬁb“),
Tarascon Publis &E\}}g Li nda, .CA % 300) E 5 i ef er e&ges are
entirely inc8? FTROnS JERAsFay T Ai8: dmey O%eﬁtrE\cﬁBWfE’P vl B ABPRAYC?
conposi t 2HNS cydldpdid) ak hlqullatuh’geargamyan MOmadbalind, 8 tnfiiddtic QﬂubltOB':_a rekdivphemsacanidalpr
nmet hods of the resent i nventjon (further conprisi, 12&' I'east one anti

body, speci M B IBIFIPYnANG 3BT AT 2RPSYDGHC: 2B ARG rae’é’@??f‘c’lanvent i on),
i ncl ude, but syah@tHd@timetidllats@@ulaft, donepezil, tacrine, an asthma medication, a beta agonist, an

inhaled steroid, a leukotriene inhibitor, a 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.

TNF antagonists suitable for compositions, combination therapy, co-administration,

35  devices and/or methods of the present invention (further comprising at least one anti body,

specified portion and variant thereof, of the present invention), include, but are not limited to,
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45 WD 02/ 12501 PCT/ US01/ 24784 anti-TNF anti bodi es, anti gen-bi ndi ng
fragnments thereof, and receptor nolecul es which bind specifically to TNF;
conpoundweht/cdsopr event and/ or inhibit TNF synthesis, TNFPCBUS@EHIESH itS
action on target cells, such as thalidom de t eni dap, phosphodi est erase

inhibitors (e, ntOX|f | 1ine an roI| enosi ne r
agoni st's an&“ﬁ%@“jaag‘é‘ﬁ%‘g?% t‘ﬁé‘&@}ﬁ‘@@ﬁ g’é?m g%% a%&ﬁﬁ@ﬁ%ﬁb@e%w lcﬁgléaent
and/ or i nhi hipkcifldifty Ece'ﬂﬁptdéfnpsmgiﬁaJhldhlibgavelﬁldﬁdonalﬁhﬂlttIWntha@i TMRt€ehsPb0t ei n

(MAP) ki nase i nhi bltors unds whi ch bl ock an r _inhibjt. mepbrane TNF
cl eavage, sUBRCUY GRRTEF] CGB?’&‘ i3 B9 B?W@Pspho e ‘\TI\M’%‘HS %b fck

and/ or i nhi QjehtoxI)NEn@@{dlrmmrym) s\gs RdASsi gLt Vﬁérﬂstéiﬁﬂvmddag)sﬁéh?e)éémor( ACE)

i nhi bitors captoprijl) o%oug% i ch bl ock ?nd/ or inhibit TNF
product i on a%a%?rssﬂgpﬁtpﬁe%qsgvhlf«&%wea@n PIRIDH IR reqepiar Signgiiig seh apmitpgeny
herein, a "tdiPiiedR6eRSMVAK)AGTS inRibirDQeMpoundd WhicBBldcRasyor mhﬁNﬁ@mbrane
antlbody or fragnent and the |i ke decreases, bl ocks % P E br.ogat es
or inter f er e8NKFleayager Rk 23 srefallpprgtemgseiplipigors; icamapyngs whigh Gloc @ iniiy i n

vivo. For exampi®ivitd sis és%kagletelmlfcmaﬁﬂg ek PAAY) BhibitHE (RE. e@gﬁaf)mr) nyenti on
can bind TNFa and includes anti-TNF anti bodi es, antigen 15 hind IAJ%}Gﬁas
C

fragnents t HroF@esnds atphdipakiand/ainhhit ANF Prosuctinsrfios SX“FR?F‘é»c?PCIt IR

speci fi c@ | yinkiBitord NFa. A suitable TNF anttibody or fragnent can al so
decrease bl ock, abrogate, interfere, prevent and/or inhibit TNF RNA, DNA
or protein syntheds lssedmﬁmr@1’t@ag@ecrpmsch@wﬁtb@ﬂy,” STRantibedy.” W ane TNF
cleavage, T ti body
cA2 consi stls\H%1 8?&0tyhedrtaf%gm1 Eh‘% ﬁgé°8%?§;%§e rlgmplgbngﬁ?gattﬁ? hﬁﬁk‘%gﬁ@ffl nity
neutrali zi ngTNﬁm&mvamn vztnwnmsltqu\dE@r pxg@lrabimmmodypr desiplynatiaebl AZNF dingat he

" a0r o' | mpr GBS AR 15 erRER G AL TS0y EA e B H TGt P ST ﬁ@ebsgs%gl%aqﬁg i

ci rcul atisng ssdindHrdkhdnts thdrofpdid spRefe@ai®mts drABmbMETHIAYE thaChifid/spedifidall@ to
anti body. The avidity and _epitope spem ficity of the chineric . antibody c

is derived fFOF#-theuitaRis HF antikogy sniragmentenglsp dpaeash bioppdroagte, interfege,
particul ar %e@q%qymnmwm’fAebmdor§>9d45,ﬁ§thw515ﬁm ?éléas@qmsec%aepdl ng the
variabl e region of the murine anti body A2 I's th hybri doma cell 1ine.
Chi meric A2 ggnabye, ﬁ@mbraaxpwsclqaﬁgecm@%m% M@”@@W@Pfl psYor syhesisal  and
recombi nant  hunmegy;TNFaadifbody Q&?&nﬁ%%ﬁﬂ@ﬁ%g@ﬁﬂﬂ@ﬁmg vErrle)'i@ x@kﬁﬁ'bﬂge mggays of
chinmeric anti body cA2 and reconbi nant human TNFa, the affrnity constant of
chi mer i 2lantaifhuitiyneondizgsmenst enti-buneah WObTeG@@ntled&mmdA?- Rnéthe constnt
met hods for n t AN : ity by
Corpet t1 ve TRRTSA At TR0 T Ry B R, R LT VEARRE bRl )
Labor at or y NHlopaeic an@oddy eSpetbniyndtmnbosredsedabe citamiayinPrasw haltdifaangdedrenyes
Har bor, 1988 | t n
ol ogy. L wemaroBtnr e B, T oo P SRR SR D
(1992- 2000) ; ankbadyaA 26t dexived ﬁbmnhﬂmnablmaam of&eﬁﬁurﬁ@ a@ﬁ@ﬂS)A,Z Amspmmulat al .,
eds

' 25

embodiment, a preferred source for nucleic acids encoding the variable 'iegion 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 chimeric antibody cA2 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 et al., eds.
35  Current Protocols in Molecular Biology, Wiley Interscience, New York (1987-2000); and
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35 Current Protocols in Mlecular Biology, WIley Interscience, New York
(1987-2000); and 46 WD 02/12501 PCT/ US01/ 24784 Miller, Meth. Enzvnol .,
92: 589- 6O (4888) , which references are entirely incorporBCeRUSOE84 by
reference. In a particular enbodi ment, nurine nonoclonal antibody A2 is

produced by el] line esh.gna 4A.. .Chi.neric_ant. A2 i :
o oduced by Gud ey AdpeRRPART SRg A R Er st R B herein
nonocl onal atrefededbe. ant i bodi es that can be used in the present invention

d i bed i h t .e.qg.. U S Patent .. 231.024:. \o| |.e A.
o o oot oki nedaiteiab iR e poas i NineRex B2 AtfoRin Bl Ee
(filed Sept edebighatddlg134A98RNieriRahtitjodncA? isdroducddrifyerceAtinodeigniadbticBat i on No.
WO 91/ 02Q78 bl i d b 21 1991).; bi. t .al. EPO P t
Publ i cat Son (Ngu OA%[E%)“@ %a%%@%ﬁ@%oab raflgl"%g?an 5%1” e?e)s;ﬂ%%%‘ebee"tse@g&%n. . EPO
Pat ent Publ i gédehiGfivdNdon &t 288ri88n (Hoattgirese.2 6. S1IBBE) NoLs, 201024 eMohdr, A. et
Bi h Bi hys. .. R :.847-854 (1986). t al. brid
SRR T RN T e T
al ., Hybri domzﬁR'ﬂ&_&-nﬁﬂc?l.,(Irit&ﬁgt)dnalamﬂli&z’itibﬁl:l\lp. WO 91202078 QJublliShiBﬂJF\&blrua_rMIt; h.
96:57-62 (19 , r rence re. enti cqr por.ate rein
refer ence§ . %é)l}rﬁ\lgﬁlﬁéé‘élp%%ﬁ Pr@iﬂ“%‘i‘lh% aéloﬁﬁf"f é?l’%@#ﬂ&&é@?ﬁgﬁﬁggbcm’ o

useful i1 t hg., prePenrht Pubi&itibh DId. @2&8 (83q0etobdrat, 1988 LiakdeaaMiBidehévi.Biophys.

affinity (see, e.qg., Fel ., I nterpational i L .. WO

92/ 07076 ( pulgéisi Cordra fﬁiﬁgf‘?'gg‘g{bgééﬁf?geééh%(rfg’g'fdoén“. ‘},‘3(&&1 (g‘%%%%%n@géf 41990) :
and LOFt schemymidod 6§B%a6fgbk7)ﬁﬂfiﬁg5ﬂan35%z.(H%Qz)éma whiwm{ l@be7>gemqsta|r&
entirely incorporate ere rence and optiona ossess. |.ow

i munogeni ci‘Ely.J'IF’ﬁ‘?’”ﬁ%{rMie@u% é@:\?’})&t {Jrggg‘swﬁﬁézefeﬁ%eﬁﬁi&wgéHﬁx?ﬁréteégmem (p75
TNF-R) TNF cefdrensél f ace receptors are useful in the present invention.
Truncat e forms of these receptors, conprising the extracellular domains

( ECD) of 13t he receptors or functional portions thereof (see, e.g., Corcoran
et al., Eur.TNFRBegréleMoleddss 831-840 (1994)), 25 are also useful in the

present invention. Truncated fornms of the TNFE receptors, conpri siﬁ%%,the
ECD, have been detisttiad IR reseptRemalerlesareiil i dheguesridnigniionsase ese tageind

i nhi bitory bigfi Qg h%q%fﬁhmse@,%g,eﬁemmn e b, GlterfdtionalPubBiaBbn NEHE D
265: 1531- 1536 (1990)). TNF receptor multinmeric nolecul es and TNF

i munor ecept ¥07066 (nyhlished Aptl Bs 1 992N $chdldr ot Galled 384G 70 £ 198¢krensk Isoctseheseér t i ons
t her eof ,»ar e addi ti.epa I r s NN oY 30
uset T R et Qe T Rt npiali Bl Elteth

TNF- r ecept or andwpbenalli gossesh lavhimraynopeniciye dn pastiquies, thavelddd @AS ANE-R) and the 75

characteri Zgl?[?ag%gg gﬁ}:-rR).akaP! deli¥udrfe }é’c@}[?tgrs RAtds {iﬁ tﬂe%resc%ﬁ&ﬂgcﬁgv’\lﬁﬁwm%gs with

good to exc evi ation of synptons and | ow toXicCity.
i mmunogeni ci foymaeldhese rdeerjors.aofmiprising the gxtragellularglomaink GFCId dlfcireesdtopyrwper t i es,

can contrib UfifictiRal portions thereof (see, e.g., Corcoran et 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 TNFo. inhibitory binding
proteins (Engelmann, H. et al., J. Biol. Chem. 265:1531-1536 (1990)). TNF receptor
multimeric molecules and TNF immunoreceptor fusion molecules, and derivatives and
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 characterized by their ability to treat patients for
extended periods with good to excellent alleviation of symptoms and low toxicity. Low
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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the therapeutic results achieved. 35 TNF receptor nultinmeric nol ecul es
useful in the present invention conprise all or a functional portion of
the ECD ofoommsor nore TNF receptors |inked via one or noPeT/A0NVIDTE2/ 12501
PCT/ US01/ 24784 pol ypeptide |inkers or other nonpeptide linkers, such as

pol yet hyl ene gl ycol (PEG The nmultimeric nol ecul es can fur r .conprise a
si gnal pept | RREYRSPUde lgwsers of etherppereatide linker; ek ps Polyelfivieag ﬁBﬁoLiél%E(l?% fhe

mul tineric npleeike moTé@@l%@caWﬁﬁHef@ﬁﬁp&s@Pls@ﬁil b%ﬁld@@ﬁla E@Ee'f@lq;iotf:lﬁfto th&tr
producti on have been descri bed U. S. plication_No, Ocﬁﬂ‘ 74% filed
May 9, 1995)cxprastiomoiifpmaliimese H\R}?F\élﬁ IEES%H’M%W malecylep BrLREOds PP by
reference. T%d&cmﬁwe%&me%nbwﬁlws AR1R5Hone%. 08aE 1331 (Rldki My e besysthend
conp03|t|ons of the present invention conprise at I'east one portion of one
or nore iSmuerBERbYUYRIeh irsntEelyinserparipd herein Brreferyighict i onal portion of one or
nmore TNF recept or ?NFTxhﬁﬁﬁorkdéBﬂdm&%ﬁ%ie@mei HREOh theRl@6 M3 codposafonass@sbl ed
as nononers, or hetero- hono-nul tiners. The 10 i mmunoreceptor fuysi orc’{

mol ecul es capre@mbmvwommwp areasbenerpgriion\p4 Pesr Mot irgRuppgloBuldt melgeHes andTnF
i munor ecept gy of aulﬁhaﬂ)nﬂ?oﬁﬁﬁ'f lboreSr HiFe T19F &RLRAEK! FfasE HthObreeptbefusion TNF

i mrunor ecept or fusion | ecul es and nethods for their production have been
descri bed |nmp1¢eulesanav be pesesbladjesrmenomgts, or efgro- og hompmulaners. Jlhe2883- 2886
(1991); T 9%cuNabh also ACABovIGht or WS AR 063GRARAT such
(1991) : eppe I&Fpt&tﬁ”mf Byl h sis B Ao 1489 (1991) . 15 i et at.,
Proc. Natl. 'Aima xm@@nore@smr erozmlezglg iy IS spept@ieCepsien pratemn. Tt oki ne
6(6):616- 6 Zﬁnéxl}r%?e?eptg%ggﬁ mgfemﬁés and Erl'é'fhods] for 'tHeﬁ'Br'&ﬂLtmn%ve?%Q d20ABdi2 9R4) |

Beutl er et at Application No.
08/ 442,133 ( it [@dslmyet%; Ezmszymumiczd 2683%%:@%9910@@&@%@@ apriEoedfath el y |

i ncor por at ed, 5 ShIuBY o 8585 SPER) 1 oohEteRS of 21 1 EAMICH N0 IEITIAS | BB o

f usi on nol ecul es can a pon ef U S. Patent
5,116, 96U CK.pHmet@i Broc. Nau &adpﬁnzelﬁiASNoZ155212259953@utlerrﬂaalc£pymkv@t6(@t616-

Nature 337: 55 @ é%(%fe%f mlf?rm;zﬁi ?rﬁ%ﬁéz&fﬁlﬁs\%'é& 1&&9&% 0¥ e fo.

herein by re unctional equivalent tive, fragnent or

regi on of TNF4#'é8fe1path:$DAaduht@n Ne 142,15 (lﬁlﬁél\ﬂ)mltﬁl b395b feaqhns whigh r ecept or
nol ecul e, or [ f. F whi ch
encodes TNF Feteféc}gnclg %%rE el%pelg TCBH’%{%Q heFeﬁF Pe; ?gm eé#tm%g fozggﬂ@ﬂﬁgequences to
25 functi ona[dnyurroe@entbt ﬁelsm\lﬁloteeldacnaoalsnm émud axsCaphat @aH SoBateyd¥. i n t he

present ve t i ang..p S5410W
i m’runoge%q10| ?y;g%“( ?uﬁ"“te”’na‘f@g%?@éwesh?s G?g%ﬁl@é({e}lcetéxlt or ?ecu e al so
i ncl udes nodi{ 988 WENE referceges ar emblemmoa@rattmera‘lmhﬁctﬂfmt ly resenble TNF
receptor nol ecule S [ 2.t e \.ﬁﬂ; bi nd
TNF(x with high 2?‘%“ ‘%‘OPaC‘ eaulgﬁ%ng’ég‘s’ésfﬂf’o%]va%fr%{%"%g °A & ‘Je&lgtooé %é)%zgtrlrl}gl e, a
functi onal eqaférs'anl thelpom{m GUheTNIF repeeptoolequid, ecthé gor@am0ﬁb¢fﬂiF recaptognplenyre
codon or one_or bsti.tutigns. l-ef.1.0n: i1fi.Qns
(o g “subst FEUEIBA S Sna-SEvEreaStbtThotalls P oP iR Rse fla Rithldss

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, a 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).

48



acidic amno acid; or substitution of one codon encoding the sane or

di fferent hydrophobic amno acid for another codon encodi ng a hydrophobic
am no aciv) 02/8se1 Ausubel et al., Current Protocols in MPeruk@ar24Bi4ol ogy,
G eene Publishing Assoc. and Wl ey-Interscience, 35 New York (1987-2000).
48 WO 02/ 12501 PCT/ US01/ 24784 Cytoki nes include_an own. cyt oki See,
e.g., Copew t hCytokekis inchide apy KimintEoLRe agthn F-&e g"?‘%(@li‘g:éi\é’ﬂmﬁ ‘ionhr(gﬁﬂﬂ’i‘

linited to, affA¥orfdd inblagly, ,butfarr@gcsf&mteafo By Rikib6dy, B8Ym&DbiRlngetic B¢ et ,
fragment or mnetic, any snmall nolecule an%di%onl st, or (Eﬁ?lcorrbl nat i.on

thereof. THE*RRE dRERENOs BYRE R 81y S BAlFHIEFIBECN He 3L SERYNARY 8TO6n can

conprise a 5 net ha@rigutit Te@itnelks 2 AHYRkthb bEYE pResdretivaiip cal Gafphes a
conprising adm nistering an _effective anmount of a _conpasition or

phar macedt i c%ﬁthqsléﬁspf&af% &AuA g M ansdteddifopiE OBRESIBRAGMISIETng anatleghven

anti body t 0 ,go6fldfa chinp&itton R pERMaccARtalBOmPYsitRA b @Plisinght ] neadnointsaeh
nodul ation, treatnent or therapy. Such a nethod, can otptl onal | y. further

conpri se co-AEEANANEPed PP 8elbtissus B ABPTPRET Byaced AT FFREPIHHIBuch i nune

di seases, WhgL@lht sMBerAAMIALSE 81inB8 cf opBidhally ThrthkP cdrBit cOBEmiaRtritid ol
integrin anti body, gem fied portion or varitant thereof, further caonprises
adnmi ni st er i rgmbFateT Bergpnonrpaing Sych mAYNGiserpesehergin theadminigieringof said fle g
from at jlheastysPh aali- thQ§tEgrnpd?ﬁb§cSzl %fé&xﬁ@'d f)&ﬁ@ﬂ tvaligi Sherdd SurfiiFc rﬁgé)m st
(e.g., but not limted to a TNF antib ﬁ fragnment, a sol ubl e

recept or or mimfiens; b‘ffel@lcéwuﬁﬁ’éﬁ}’eﬁl?%orta &5 édeaSt‘éﬂe Sﬁle%tﬁ%ferﬁblF@&meeat Ie?‘f\‘lF
ant agoni st) , ;@R 4Nd &8 Hﬂ@és’t Gne ENISanta BRSO, %ﬁ%@hmﬁéﬂ' t@'ﬁOIfNanntlbody or

aur ot hi ogl ucose, 15 azathi oprine, etanercept, gold sodiumthionalate,

hydr oxychl orfeaguieniea salitfla TNF recspioverdagaent. fusion PEeinythereyf, orp szl aradecplel axant
oot et o, B o oan
anti m criébi atzathiepgne, etamrmglgy@(ﬁsﬁlﬁ@ thigmalafet hydzergablorogwinasfaisaleBgioide, an
antiviral, a,gaL Qgﬁﬁ cleffamg! Qﬁ&g&}c a néh- étéx‘dfd%ﬂ%mlﬁﬁ&y dfigTREARDY, g8, @
peni C|II|n a su a tefracycline, 20 anot her antlmcrobl al), an
anti psori at ianalgesicen tam@thsm@msmmfanlwmﬂhﬁt@,sp@r@m&wly dlpekseeres reI at ed
ol at ed hor gty bhingpBlosid®, blehe A8 parRidk, LMD GRBLIE
anti ul cer, aceblamk&pomeaﬂarprqmnqlwagmlaemkide, apeniaig méubfpnaémﬂmtf(t@%g?hne,epoet| n
al pha, R fi lng{hasatnhmugrgbigl),’an%it%grlat ij&)bgtgﬁ%gl)eno@ aft %a@BﬁJ@é’Bﬂdq dléb@é's%ed
Leuki ne)5,” an 1T nmuni zatron;” an i nmnu an | nmunosupptessive (e.dg.,
25 basi |l i xi regbyt, cyolend, parutrrit@paldadib'rozdjmbt) avaargnmaﬂvnhm% Onaol‘r?ommne
repl acenent n, r

cycl opl egi c ﬁl{lggﬁ?%glagt% ﬁﬁtﬁgg'gérﬁa%ﬁgrﬁétgh%r{%y %E’%?iaﬁa@en%dd’nn‘lh o?'i?lta:nt?ar?hl bi t or,
a radi ophar reaptbropicttn (e-gamp@tit alpbpy &Elgmatin (aat GriedH, Neuppsen), a srgramostim

a0t Pyt | o BRI Gy RN R RSSO e AL 2
st er oi d,25 |msitisiwabecyelospdrin) daolnzurrabBa grmttlhmmm hihoenong replageméng drugagm

epi nephri ne & gaerﬁ?"‘ec%gfor rcrll(c)){iﬂat%re a?‘rll rid 1c( E ngc%@/g@ )clﬁ alﬁylgt}{ggoalgsﬂ,ean antimetabolite,

a mitotic inhibitor, a radiopharmaceutical, an antidepressant, antimanic agent, an

m

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 integrin 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  kilogram of patient per dose, and preferably from at least about 0.1 to 100 milligrams antibody

/kilogram of patient per single or multiple administration, depending upon the specific activity of
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or a cytokine antagonist. Typically, treatnment of pathol ogic conditions is
effected by adm nistering an effective anobunt or dosage of at |east one
anti - duaiwon/exsni n anti body conposition that total, on avPCHEE(1/24384 ange
fromat |east about 0.01 to 500 m | Iigrams of at |east one anti-dual

i ntegrinanti bod 35 kil .ogram of t| ent_per dose, and.preferably from
ot T oast - aboTed m EORoR . R e DR 1T SRR GReP B 9t

singl e or muidop E%Tta&mtrtb&teﬁ@amper sgteE%F‘ﬁlthlﬂgleld&QﬁlstHﬁSn SP8@bIk d6sap&tatei ty Of
49 WD 02/ 12501 / US01/ 24784 contained in the con?om tion. Alternatively,

the ef f ecti vinowaiumediesheepiitioaes el wiHnofeeirss dependyipen thspaticyprdiseassiain

concentrat i OReRRE achilRY ﬁh@crorr{ﬁ'c!Llﬁérpéeﬁm%@xﬂhﬁ%édaédd% paﬁi«’shfa@{?dn%n%éé% are
known to nedical practitioners and ', of course, depend upon the

particul a diresEeesk Issoaednstangese o] aptneveathqciewetiyhempettwen@ewplésqrtheeﬁcebsetyrtg
adm ni st er edy,@Rdst Qgeal?e%rafdtn‘ﬁﬂéﬁﬁorp% I Sfthtel RURSRQ a@&lésutatl%to@?gémcdld? Sorme

i nstances, to achieve the desired therapeutic anount, it can be necessary
to provi de henitored e metstedaldrs, whese theindgridual administiatiens afeargpaared vyt dapdesired
adm ni strati d0k oRefRAf Kl GHLRE. moni tored or metered dose, where the

i ndi vi dual {ijpg’nl&fsetor(étft@él%oné1 are repeated until the desired dai Igy dose or
effect is achi eveliefepeddases qad oplinselty inelrdedpt, P31kl 0y, 9.0 @, ©8.10.9,0.23, 4. 3,

0. 4, 0 0. 1 705 1 ,
vs 510 %g 70%79 1? 5?1?214 15 %6 12 184129320121 %, 2@ 249 27?7,%%?9,2%,1313%2?; a1
32, 33 34 33354, 33,636 337238 38, 4Q391 42,013 441145 40, 474@; 491110 54552,5—'8,54,55; 56487, 589,

50, 51, 52, , g , 9, , , . , 8,
20, 70, 71, Provshesen65de. arles 3870, B0 g 1 97,879, 80 84 5 gk, g
87, 88, 89, #&987,88,899%0, 9832, 933494 95,,969%, 9899 argi®r 100 5¢h dzde/adOdhisadon, or any

nmg/ kg/ adm ni e val r ' h fo 1 QF &

achi eve a se%h%na%:%%(r}yérf}% %tg)?l ?%{)errteogfao 98>afh1‘é\8ea§§ru81 Cgﬁ&%%l,og%f%}ﬁf’ﬁg;g’ ig 111.’ 22 >1.9,
2.0, 2.515 2. 95,1:9 2.0, 33.2,9, 3.093.5,4,04.04.54.945.9 5.555.0, 6.6 65, 6.9, 1, 76, 19, &, &5 6.9,

1108, o0 1oPa 9 Y50 g i Jao iy S abe o s 80,138, s 9Py crdas b - o

6.0, 6.5, 6. 90 575 ,3,9,8.056.5,0.97.081.9,7.9888,8.889,9.990,99, B, 1(95 a0.910, 11.9.15.9, 10. 9,
Io o, 16 16'3123d28 M s g s s 20t Py o, 15175472 18388 L
20.5, 20.9, m§®9,1229.528.9,24,202520.28,1, 22723, 28 25.29, 27308, 28330, 31) 40,45, 50565, 665, 60,
2000”1500 28a0 Ysafioss. imgofbo 2802008500 8n 000800 8: 1hiBctsof IBeg. 388, 0

concent r at i oB00PEI50G 14000, €5, armédrtsbtpﬂ iB/mbditinidogdehadtionper sigladtymultigige, val ue
or fraction thereof. Alternativ I the osage adm ni stered can vary
dependi ng up SRR 105 A PRES fractiop ar macodynani ¢ characteristics

of the particul ar ARgestvelyaid dodage ﬁmﬁltﬁls@fkd chiOvHr P dpen BBy @sbiXiknbwh FadtorDRichage,
heal th, and wej E% of the recipient; gcilure and extent of gqa npt ons, _ ki nd of

concurrent t#daf ﬁtlacoweata%ﬂegﬁcefw%e Freiticulas qgent.qad i mogt arfaeier afy.
Usual Iy 25 dom&s@atnon,aé‘ge,l nealth, Agd KigRiYs t&&&t@@ltﬂﬁﬂiﬂé affdl elgtetaooﬂss)&pmslmﬂdm

T o e e e B o Bl 2P T ©°

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, treatment 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
as 0.5,09,1.0,1.1,15,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 40, 45, 50, 60, 70, 80, 90 or 100 mg/kg, per day, on at least one
ofday 1,2,3,4,5,6,7,8,9,10, 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 alternatively or additionally, at least

one of week 1,2, 3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
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rel ease formis effective to obtain desired results. 30 As a non-limting
exanpl e, treatnent of humans or aninmals can be-provided as a one- tine or
peri odi c woeszaypsonf at | east one anti body of the present | POEOBIII7€X. 1 t O
100 ng/kg, such as 0.5, 0.9, 1.0, 1.1, 1.5, 2, , 4, 5 6, 7, 8, 9, 10

TR I RN R R )

of day 1, 2,580r%, 015a1teﬁmat17ely85ad&ltloﬁzﬁly, Qﬂleastl&x,e ol 3, 23344 51-5,, 7,1@9 107,11,18, 1319,
20, 21, 22, 23 4 . 30, 31 3 35, 36, 37,

38, 39. or 4bh 1ori6al 7té$ ﬂgt ‘i’rvztglyﬁar&r"ré%?oﬁ atPt (rereaf u‘f”é%%‘f’gle dﬁ%S‘B‘F Meek 1,

2, 3, 4, 5, ﬁ eafed ®ses9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22
23, 24, 2 50 WO 02/ 12508. PCT/ . USQ1/ 24784 26, 127 28, 29, 30,. 31, 32, 33,
34, 35, . 37, 3@105ag§1f0n3§) cogxgosﬁ,&(@ s%%a CIQF mtgxgla aé@lnnggatloageneaaély cgr@tam 51. or
52, or alterpahia¥alty.1Qhiliagddh td %6&'5'0&mlﬂifg'rah@@$§ct@8&1gfﬁdle$t pe?.unid or ébntabner.6ln, 7,
8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, or.20.y eg,rs, or anx

conbi nati on Ehﬁ@rF@WaC%IPﬁg“;O@P?F&I“@S t}leﬁfh‘éellﬁg’fe%?m wilk praiglerly RREEE! Ao age

forms (corrp0§xh&dn@8f)abawdsab¢ SokOby WhbRIHaRd oatﬂrmtaﬂaswlgﬁtlo@ﬂae@emgémdny contain
fromabout 0.1 m|ligramto about 500 m |l ligrans of act] vaﬁg&gredl ent per

unit or cont al ner Fonarenierpd adminkptinge e nEbedy easrhs Jamulasrfsasy i ve

i ngredi epg Wbdsben@x'bgle‘ﬂﬁﬂdldnyorbﬁ)pﬁﬂﬁ&ﬁﬁ&vdeﬂn%%oc@f@ﬂmse@ﬁrat@@f%éw&d%ﬂ@a 999% by
wei ght based oh the total weight of the conposition. For parenteral

adni ni st r at | BprmadsatiogHy peseRfpble Beeak Yhitls dxumplasofgudpyedicles are viger, saline,

suspensi on, R{Hélex%'sgfﬁu&{ dEbeBQédl&tK)ﬁdanﬁqV‘ﬂ)% hirfn3SRRCARntiRNLip8foni8 AL at el y
provi ded, with phar maceut i cal ?%O accept abl e (garent eral vehjcle. Exanples

of such vehi e«vr@suea\a%ve\haieélsuch%ﬁﬁ ils cpgp ﬁ@@?e uged; of hervielile on dephilizesd ROWNER i on,

and 1-10% huemo%fn%mmqmt %alr&alﬂ%fam%ﬁy @engd so&l@ﬂ%ﬂ%‘%@é‘%%ﬁﬁbl%ﬂ%b&ﬁfé@l as
fixed oils can also be used. The vehicle ophi l'ized p can contain

addi ti vesS t hatabiliei(peabuffarsmdprisevetvepe T@e f0f§1blétl‘t’}m’5 é‘lﬁllb?feid&’é‘ kn?f‘&‘h?ﬁ LH9le and
chem cal 15 gfpbilty (e.g., buffers and preservatives). The fornulation is
sterilized by known or suitable techniques. Suitable pharnmaceuti cal
carriers are descPiiblt tharmasentiveloprriesscshdeseihied inghe Bpst reepi $9gta9f s

Phar maceut i Cﬁkmﬁgtoﬁ@@ﬁaﬁma&umgé Qliendds, 54 BGAL Qaﬁﬁ’fcﬁ%ﬁ%@e feﬁe% difndii s field.
Al ternative Adm nistration 20 Many known and devel oped nodes of can be used

accor di ng t oAltemagiveddministrationt i on  for adni ni stering pharmaceutically

ef f ecti vey amount Shﬁtl%%ome%ﬁtde%@%kles%g%n Bes&Bck ot ding 86 {h'@%)éerﬁ‘%%%ng to

the present inventio nar mnistration is used
fol | owi ng deﬁlrradlpmlmmng@hmcquély e@”ﬁctﬁdﬁmﬂwéwfalt leatt Ommltlb@ah@gﬁﬂaccor di ng

to the pres e?ﬁubo&ﬂ’c%%l Mo We ol sSil iAo Wﬁfg g}xﬁ‘non%g/ hﬁﬂhs&aﬂ&?ﬁru‘séh in the

anti bodi es of the rese I nventi on can Ive carrier, as a r
following descnptlon other modes of administration can be used accordmg to the present

invention with suitable results.

25 dual integrin antibodies of the present invention can be delivered in a carrier, as a
solution, emulsion, colloid, or suspension, or as a dry powder, using angf 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. Aqueous or oily suspensions for injection can be
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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solution, enulsion, colloid, or suspension, or as a dry powder, using any
of a variety of devices and nethods suitable for adm nistration by

i nhal ati owoeoz2/130her nodes described here within or KknownPCTVUBHIE24284t .
Parenteral Fornul ati ons and Adm nistration 30 Fornul ations for parenteral
adm ni stration can contain as commobn excipients sterile water or saline,
pol yal kyl enerdjngri splgensiastiusmsnding splenlysierrie inypiptis|oll can baussd. Foe FERABIROSES i gi n,

hydr ogenat eq, ygﬁtatobﬁlvsﬁa'f‘e ﬁi% RS abiliSh bARHE MMz Q¥ of YBRASHONS for

i njection can are using an appropriate emul sifier or humdifier
and a sus pewdmﬁgnth ttya@mrfaﬁmgld’é @atukah ONFYNHEHherchsmisapiBietie mPBe- or fj-SE iti-on

can be a no "l}yc%?i&e% PQI%HtaPZ{ 1411Xtrﬁgmsg%1§% ﬂ’ptlh@ at‘fI hﬁdﬁh&lﬂ@es%t %%Pﬁmﬁé{ptg as

aquous solution or a sterile 1 nj ect e solution or suspen5| onin a
sol vent . 5As cohesntionsd bicenswflirijestiensor gasairsseired negdledess iBgatige deviceqs Kercriba in

| sotoni c Sal[ﬁ' APt 84& 5,831 %933311&’%% BForddr ('i-’ejwc\é@s Q%QA&EQ&U%C%QSQJJ%Z@@

ordi nary sol vent, ‘or “susperidi ng sofvent, sterile Involatile oil can

used. For tkmsmyplupcpm@regdheram)byk?fn@n@f invol atile oil and fatty aci d can be
used, i ncl udA@eg Me%éL synthetic or semsynthetic fatty oils or fatty
aci ds; natura or synthetic or sem synthtetic nono- or di- or tri-

gl yceri des Par eriftel ineaptipmiustheratlpiontoi the ddnumistration ohet least ongaati-dvwal infes®,  but

i s not I0m te nqm; tbygﬁpeg%Ya? rkhb&&% escr : %n%tulﬁplnﬁg%ngggmn@rtgéﬁr E{tx%ﬁl%'rl&ﬁg

needl e- Iess inje evice as 5,851, 198, and
a | aser per fmtrabdnmnielvlrmecaawldemcaqabé@gmqus UhtSicaBtaty, inecelisl, mct’llelﬁllarent irely

 neot por at ec, Rk QbR b ShChERGR L BRI IntReddtl! HRhNepdC gia F8atdPAl arin 10

further rel ate MR etration o ast’ one ntl-
anti body by 1pmorstealerrm1apelss1u,bnmﬂpan@uh&, inimapar dongslc intrapleurhlnintrapresiatiss,

ntrarticul agltra u r%lcgnaaxby:io%rec%ll 1n'crarenta11r Q%QQPH%I asp na{, fn%%ggﬁtﬂﬂa{ntrathoracw

ntracartil agi nous tracavit ary rac
nt r acerlébr oueantierinepinravesicalf b(flmsoi/agmal irevtal éo@ecramsuldingualnntmgmtor frensdermal

i
i
i ntrahepati nrg?f: nt rtﬁ% C%ran{l 2}1&1 mtér;ﬁrr]xtnra% dty%{)fngé)srﬁon%gx? {)é/ ffr%% rr\écﬂ%xr ng?éxj car di ac,
i
i

ntraperito 18T rapr 0S I nt ary, rarectal,
intrarenal, pardrmmleﬁubnabneoumm@mpmum pr mmveawhoxvanalother ahrisistedionci ¢, 15

nt raut eri ne rave vagi na buccal | ngual
ntranasal , L‘ g‘i"rcfrgrfﬂ tﬁ@&‘ﬁs@ -\ oégusPenglr?@Sg t45€ BuEpply g‘%&l n anti body
conposi tion mﬁmbteatioh@pmﬂdrli frseniselid forms qmahesabetrmt lll('lﬁtﬂlo,lmm@lld
i ntramu ular or.intr t her dmn rti cul rIy|n
the for of ﬁuPPﬁﬂtﬁ“essog)ﬁg ug%r SP{’ %‘éﬁﬁg‘f%ﬁr Suc é i n?g%%lti&fltai (%h tr%ect al
adm nistrati anamm bt caphuagst ot ihtfanseity swhiasl bhmmedb &Sforbutfpnwtierls masaﬂ ed to,
creans and 2 ositories;. for buccal m n| Len such

e, hut ot TP PaFORYS o eSSy h O PRIDETS: st Ut Bekef plhl
i ntranasal | YIOﬁMG Buspensidiltr paok ddlivetytsederh @vith chanitarenhanterpoutl ey dimeﬂnab al drops
SRS CRTI R ORI ORI T TIVACTEOR W AR R
enhancerz sugdhs@smel rfﬂ&ihf'(S'dngmger et al. In "Drug Permeation Enhancement"; Hsieh, D. S., Eds.,
pp. 59-90 (Marcel Dekker, Inc. New York 1994, entifely 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 increase 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 lung

or sinuses. According to the invention, at least one anti-dual integrin antibody can be
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sulfoxide to either nodify the skin structure or to increase the drug
concentration in the 25 transdermal patch (Junginger, et al. In "Drug
Per meat i wO BEmiesncenent”; Hsieh, D. S., Eds., pp. 59-90 (Rherwsbéi/Desker,
Inc. New York 1994, entirely incorporated herein by ref erence) or wth

oxi di zing agents that enable the anI ication of fornulati on? nt ai ni ng
prot ei ns andeliyseasttycday obpvaietne idheiaon Smasd Aeaees Jowp i theut for agmigisgatipn

el ectric figkdthetBe@iceRER bl ARG Theld cﬁOQ@@'abab@@-&ﬂ’ﬁ@ﬁNﬁn Ps@led
el ectroporation, or to increase the nobility of char ugs 30 t hrough

the skin s uéwtlp%md%wwmw %ﬁlvaﬂwﬂa@a&l% Hehde g er%ds@ﬂﬁw defen as
sonophor esi $eilil;&s, darf ﬁ&wdé)@@nerﬁor’s?’ ana%g aRdhe fikd 6B idPEicks ffraBID ¢ Qirecting

publications and patents being entirely incorporated herein bi/ r ef erence)
Pul nonar §/ Natsatulmensmprstasas eflsivismations pithedicy ats altp navs W thowt i srbdaries at
| east one anfj usglé@lforhﬂta%gﬁé it fop@rgﬁdrﬁéls%mf ﬁh@f&pérﬁm?%'fhﬁ{ﬁf)@}dm'aﬂ a
particle size effective for reaching t | ower airways the lun ar

si nuses. Ac@erositinguehrerdsels |Cﬁv@rqomﬁsed@f elﬂ@a?ﬁlm&% (t&r*h jqugeHs|ang ?ﬂné’ﬁlfl‘?or‘i‘s) or
ant i body Ca@olﬁc? 2iac1 30 1\9&(31‘1:359515 &%&%@%&ﬂeﬁ%n %t&éﬁo@gmﬁé‘le@gﬁhcﬂfy e a
variety of in alation or nasal devices known in the art for adm ni'stration
of a ther apemne&enagmndbwrrﬁh@tumonéwngm@sréthxve(\'ir%e@ AP IR16979 Wkposi ti ng
aer osol ijged 918;6 gééﬂs ﬁ(ﬂ’%}e&‘ MuhiBE hﬁt*ﬂ#ﬁulﬁ?c\”w()&sﬁi) ROYEELP @lfaxcﬁ Digkdsent

i ncl ude nete ers, I zers wder gener ators,
sprayers, arf@laxpe Spmé“‘ infelpeDucid\detiees nearkateddry nh*ﬁ? Threregtiosngdshg $pinhaler®

pul monary 0,35 ah A T-00aS LAl b0l 0l Bk bPOHES pBY 8 S AckNM At he art.

Al'l such devices can use o atl ons suita for the admnistration
for the di s@éﬁ%ﬂn@h@fwﬁﬁi/bi@é?qlaﬁo,a\?w 9468 IPura. 30T B3 vEbile, WarP4HE498

conpri sed 0 h& Qg&rgg%wrrﬁﬁgrgd ﬁé?&{q 93(( RiGRLR 1 e li%mle%eep%daq S%r;el id

particles. ere ers nto in(r) nmetere e 1 nhal er,
t ypi cal Iy uslﬁtrar/enﬁmb@idee@ﬂalgl@kr%iﬁchndehq:uﬂqoen HE nebatizes Mdraresh YlefinalFredeeisbn

grﬁfgu hgl gr T Rg@ 817§ %\r%i ah if SRl 7%?%§§%ovge§rgﬁ\ég%{t3ré19 ?‘%L@Bﬁ eli 'hgrgm b

i nhal er (Du rrat):x;encjaevrcxdeeﬁ aveostle frenh sbiutionshwhite Mi¢tencd gesgtintwéers, drycbovHler lnhalers

vowaer (US FsBa s LR, a8y D HRE 0B AR el 88552

Dura, US 545&kBfion Kihﬂb® ,ard/ifteBdkd 06 YBrepiesentatisg ofapbciiﬁedgwideﬂ swieplofertteed her ei n

by refe nce |ke Molga it r)

nebul i z P‘%‘ﬁufen% (ﬁ\ﬁeﬁn nd %%@g%nﬁgf%(lg@%%%f@ EhMar q@g)glt Medi cal

Pr oduct s) (Hﬂ&eﬁw(%ﬁs@’dmmadn gompriADg AT e 8GNt ctdabintdgdnentrbeﬂxemddwsedémar rely
incorporated her ein. ef erenc rodu e Sc.fr I ile
met er ed dosé rY H%\néc}eé I}IQ‘I,XICH ?ry a 5[5’6 \Xarefmler%h ase ergl c{e? ?a%lle fea tur%%?a% u%a?a{ﬁ@x? g‘e\%{\gcl o
aerosol s. Trfeszelnﬁmereflﬁg at leaxmmlaaﬁ)odf oﬁ:tha:mfesemt mivd:ryloavﬁoﬂ eahiple, dehrmjr by then
devices are.in ative.of .specific.d e
for the 20 HPREREEour ROl FRbR I Sa RIS aRE horbiis bt BERARN 4Pl
scope of25t heah Btesnkilp deliveRineil el @bdriclesde. £.068 G aban 10@ﬁppte£drahgy @oud 1ea;afn one

anti-dual integrin antipody is delivered by a
for ggood resplr}ab1 ity. y y

Administration of dual integrin antibody Compositions 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 a 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 pm, preferably in the range of

35 about 1 um to about 5 pm, and most preferably about 2 pm to about 3 um.
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dry powder inhaler or a sprayer. There are a several desirable features of
an inhalation device for admnistering at | east one antibody of the
present iw@eniison. For exanple, delivery by the inhal atiparT/aewviaess s
advant ageously reliable, repr oduci bl e, and accur ate. The inhal ati on device

25 can optionally deliver small y particles, % | ess .t han about éo gm
preferably about Fermulgigns of erleaéb‘??d ané‘§b"il ﬂrﬁ%ﬁr%aﬁg&bo XSAPRPSHP R GIIR SPRP Kyl

integrin antg,hadyiFaRpasirti Rty aRnde §E’cfb’éb{y &Iﬁméﬁysn pménum ANQqebaad solutiog gl i N
ant i body conposition protein can be produc rcing.a suspension or

sol ution of 369aneé1é9§t°né’ﬁéb°alﬁ9 |1ﬁ&a}a|ab?%tl%mg ﬁf %‘ir‘iftaﬁttfﬁ’a;?“tt‘ﬁl‘%dfﬁ?gr’ﬁ e 30

under press %ﬁlposTttH% gr&ilper B FBoRANEN &QH%/L’IQU&%M BRge m&m@nwél@ct gortﬁsﬁdar e,
and the liquid fe rate can be chosen to achieve the d out ph7 8 and

particl eJSsi Zmitedya, él Betd dspr Ay Tedndbk 2. prothPe e Of Br 119)35171&1 é4 1pyL6
el ectric fiaglgdyj B GOMESEIBMEbY, @832939@l4b| &7 50,80, TI02E,198 of @@(ﬁmg/ml or mg/gm.
Advant ageousl| Y, 'particles of at least one anti- dual i'nt egrin anti body
conposi ti on Tederaiutationean ipelpdscheats aich By EREEIPIAY @ bUfFafh SMPRICIE 2280 255 t han
about 10 gm, QL&h@fabliffbind Bl ﬁx@f%l}pfzmgm%ulé{mntcﬁn ABOEIude SBxcpRd: NSt
preferably a{)bout 2 mto about gm WO 02/ 12501 PCT/ USQ1/ 24784
For nul at i onr egenifor tebitivationet @ﬁ@nnhs’dapomm@gm PRtk SE PG beEpRbEdgith
prot ein jgui t; g&h% P pidReh, W £ BarBoL3BhRY B ¥ REiG@hdeYul llmhuea@m@g%m?y
conposition protein P'n an aqueou$ solution at a concentratlon about 0.1
ng to about co@Positiprafrotgins nshide albwainaprofamineapr thelksy rivmicahiariobyatecsaiybii t i on
protein per #dd9 BorRBosiTRh PMBteifN i Al 3082 nflhy &ﬁ'l&lﬁo%*‘rﬁéhﬁb& e.g.
but not 5 | nf]H}[ng;Itmggh 9 % 505 % el m e s 9 ni S g 6, 7 8
9, 10, 11, Igcog3or theg hke;L SI'he@etlb@y comgosmomgrotgm forglyglatlglgcanza@o ng:,llude 25, 26, 27,
28, 29, 30, i i1 6 9 Sbod]he
formul ati on s@%ﬁ“#ﬁc‘wﬁ%ecagg%dﬁz% éjgcﬁn asr ar? lexcfd;iyg[egmga 51 but f erl ° ;
i sot oni dist y egenditioreprofginergescy by pipaizationsefithamiuion in frdingsn e¢ré$0ébV%ﬂ°u§| nc.
The fornul at e AGLBI 80k Bteh Qi %Et@gl hd zation
of the anti béogge“*é%&l %Jsr?a?tlalcl)ﬁ%%)rr%tee?ﬂnoﬁs ucﬁ{ g 5/0%1;161; er, am u0| né 10 agent,
a bul k pr ot eilepholgrand pclapmﬁyttnascafblt@iﬁtﬂy apid gstetisndmeyats EMIH gcrnefaéiy mngat i ng
ant i body beln C n Reed Qrfab s kdrke-
Typi cal car b@ﬁ&%}# gtoggargcfsfe)ﬁ‘ﬂ)y §Velgﬁlt (Jf %@eﬂn% alr:ﬁplgglg co rrpog”l{rtaltj on” prrot ei ns
i ncl ude s ucrmzslw,sesnﬁrﬂm tn@éntioh amtmb@xydthy@lmalsmfbmn mgyloglatsepolperbetiadll i ke. The
ant i body,co l I leyde ant,
whi ch C?I’(l) r (?J(?%rto(a)tf pr er\?%eﬁl sur 1g§}éaq5%§uce%% trﬁgaﬂégbqgn o aﬁ??lgf%l%?t%‘ody 15
conposi ti on sociodseiual m‘agnsreuhtibydleﬂ,, onspeeifiedportpdns Dhmr@oﬂsman@ho beiintladed inghean
aer osol . Varfl0 us .gonvent ional surfactants can be enpl oyed, such as
pol yoxyet hyl’ene et y acid esters and al cohols, and pol yoxyet hyl ene
sor bi t ol fatAtymmdxtdatmntoédsal nﬂngmmambmylcoxgmsﬂumls by arl‘@lbglézerbet ween 0. 001 and
14% by wei ght of t nul a e
pur poses of this Y %‘Iﬁ'tcom O%{é%n ppr% S an 8? %Jnf%ﬁtgregfg ? %Jrlla%rb n%g%‘%@{ Folier
pol ysor [t e &Qn ul@sqnid nyedolideat Bypddd] 1y on aydneebluhkae a o@ddxretssezdrwi soagemtusedkcn own in
the art for cfrgartem&ug -vglom%/f air Jetptfu ugh an orifice. As the gas expands beyond the nozzle, a low-

pressure region is created, which draws a solution of antibody composition 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, typically

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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such as dual integrin antibodies, or specified portions or variants, can
al so be included in the formulation. Adm nistration of dual integrin

ant i body wonpasit i ons by a Nebulizer antibody conpositi onP@Tos@/2378an be
adm ni stered by a nebulizer, such as jet nebulizer 25 or an ultrasonic
nebul i zer. Typically, in a jet nebulizer, a conpresse r source is used
to create apqqfe&’r?lX/léIﬂ%fd??%? °§PEP°”]{ ét*“’ttﬁl‘"‘?ﬂ}ﬁﬁ“&ha est preter yi‘l?‘?é}téﬁ@ R 2bah
beyond t he n%|L , a low pressure region is created, which draws a

sol ution of t1 body conposition protein through a capillary tube
connected to a |i feindlatieseafblerst ofanti-dugliniggdn arsihpdyf susehle s ugsapith 2 ary t ube

s sheared |40, dshalls, L&Jagaoggcng@cw 00k ShSerfiddoratblcd e HRE

creati ng t he aeroso con uratl ons ow rates
types card bel@pg og/@dbast@na@rm étmélrttdgemdetshondedrotq@epefrmlnﬁqur}hé(ha@tr@ulagm cs

froma givengj gl gl %Lrltgﬁfch od ) AB; H:H L 3SR & gﬁ?&%nﬁém J%rgiérvaﬁ(z@guency

el ectrical energy 1s-used to Create vibration ani cal ener gy,
typically espfacypntnendapiefeabbekisct Thecformuripdgerslso Mplnde a@rﬁetplgyent@agqtrarﬁ@m tted
to the fornulat.i. f t]

i ouen o pondbliflofhe nERULBO FORAS LA S ehRpRi ol Sl hog O
conposi ti on uféd e mducﬁ@agm,agnﬁumbgejn pxaarctarbplh;e@at@f Balﬂttprd:todgluseﬁldm{fosnmlam

pr ot e' n % i %teiiaf (a—f %.fl}r}%gﬂigrzer g‘g'o%\{f% S p?&tgnssftrxﬁlﬁdé zﬁ&ﬁn&x{}?@ta RRug, 10

Peran ut 1 mto
about 5 m  athd likesTyieat tebabiytes el nﬂfomnul@tl@mmast o8e mti- di@t mteget patitedpf  at

| east one antl ugual i nt egrin lag{t |eb§eq;élsw abl e ftﬁ’ehléés%h%’atlgas ner&ggtéi_‘élzer

SUCrose,. m X cose,
ei t her j et or rasom C, 1ty’pl Ca 1 nCe[ l%dl concent ratil on 0

to about 5 1Gfegny amﬂibody fdrmahtxorocrae aksnm_mlmﬂaalsunfamtaeg mihivhamt redogyor pregerei n per
m of so;ﬁt : gl%fa8% 1n ucfe@ agag%%mn 8f thg g’ﬂeaspg e. anF dﬁﬂ%ﬂ% S1n a%g‘? dlaj{ cat%@d g}),(CI pient, a

buf fer, preservative,
preferably, zomizatidhel thosomiioain ormingan adresol. i Vmioudamaentmmhspnfmtantsman agent
for stabilizatjon of

ant i ant i
conposi tion ﬁ’F’BI%‘?%Sucgﬁ%ﬁd%\&y%f%%ﬁ%ef%& act es}eé%auglalcﬁﬂa{ﬁ pc’l%oxﬁ' tIgolm?c{)er ot ei n,
or a car bohy edrbit fatfglakid epierel Ainfoants Sl penerally taaperbdtatdnrog01 Anditi%|yastigho o
anti-dual integrin nt| ei ns include al bum n,
pr ot ani ne, } elpnmulg ﬁoﬁegsﬁﬂfycpgpgga %‘Gﬁﬁtg‘?téfoégmﬁgs@f ﬂ%tﬁisr\n“%{’)?ﬂﬁr%ti ng at
| east one anpblyeiyathyiehid @gbitan niabiokaypolysorbatede, mlicobate ,20,rmmhid lilel Addmiohdse,

LT Doon2 oF RIS e S o e multiiin Sl reEiPR a2y Bl gL or

prevent  sur iktided Mdhcemag®hegat i on of the at |east one anti-dual integrin
Var | E’SiypSﬁﬁéﬁ?q'ﬁiﬁz%t?@ﬁéf%é”eﬁafgﬁﬁeﬁhb@ Bﬁb%* ey Splferd B udechy) ene
[aULy acid eotereand ol oo o N P D ohe e so bl LA B
formul at29n. akBROekéebieits Bf @he hiditva urd Ratatbd & @msuamsmﬁﬁmr@fncmbing a
I nvention ar ﬁqueﬁed compressed gas. Actuation of the metering valve releases the. ~rn1xture as an aerosol,
preferably containing particles in the size range of less than about 10 pm, preferably about 1
pm to about 5 pm, and most preferably about 2 um to about 3 pum. The desired aerosol
particle size can be obtained by employing a formulation of antibody composition protein
30  produced by various methods known to those of skill in the art, including jet-milling, spray
drying, critical point condensation, 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 in a

propellant with the aid of a surfactant. The propellant can be any conventional material
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pol yoxyet hyl ene sorbitan nono-ol eate, pol ysorbate 80, polysorbate 20, or
the like. Additional 20 agents known in the art for formulation of a
protei n sv@hzasoant i body proteiri can also be included i rRCT/s0rswul ati on.
Adm ni stration of dual integrin antibody conpositions By A Metered Dose

I nhaler In a netered dose inhal er ND a propellant, at |east one
anti-dual i nteRjeyed feritis pu@gse, supha ‘éfl)lﬂf’r‘??ﬂho& BelidEochloroluArFaTaRAL | ves ar e

contai ned i MRr@RBIRESHn, 3Pa ﬁﬁ/d’%c)é;k}éﬁQnélwhygic%r@quM%ﬁé ed conpressed gas.
Actuation of the neterin ve rel eases the, i xture as an aer osol

preferably céritlafiflygropsiense Fi\ﬁgloiotﬁet‘laﬂ\éorg?tﬁ%‘ot #iigel be-gteduorogthane JHEATI34D m
preferably a@?%ﬂﬁ-roal'ﬁhﬁeol3@BOHFA522'7”(hy@ﬂgluF@%n@ £ esrapd Mcea@%fératﬁ{ fhet O abOUt

3 gm The desired aerosol size can be obtai ned oyi ng

f or nul at i%on BPPeAlaRf lbeaydrefbwmﬁbw oﬁlepﬁua%@m C%bep%heﬁfad%éfa%yze\}a? ?td%?ét ‘H’ét hods

known to thoggi @k i%l‘elgﬁh aﬂtmoa}hﬁ aasﬁgpenél&f:llnl«!ﬁjé F}ﬂ@pdll@ﬁt‘ I drbtbdiehe a%Weae)genthMhﬂg,
critical point condensation,” or referred netered dose inhal ers

i ncl ude t hos@enﬂ%h@ﬁ%@mfeépdﬁbew (§Plt@1%1§&§faaﬁqﬁs E1p1de yerpigpngrioleate, soya

hydr of | uor ocggRen JRiORE, LARE 1ikd Ak Tth@tds@S1u8bn drodokASt pleREc@Mihg Purhts
integrin antibody for use wth a netered-dose inhaler device wll

general |y i nechaeethanpl. mddjticaphagersaikasoinde theesrprionnwarionof p #gdtin 8igk 2ant i - dual

35 int eglc? n %ﬁeﬁ%ﬁ%}s@%eﬁxcﬁ&i%ﬁ Bnliftied. Non- aqueous medi um for exanpl e,
suspended in a propellant wth e ald of a surfactant. The propellant can

be any convent i on@he phardiniryskill H5thoyt ool Tepsgizerioy thespathals pEihe currgt yertionor
hydr of | Uor ocSraor a8 Ruepas e Raniiain &g e B R RLLHRERFANERE, 2
di chl orodi f Qmmmﬁmmmnedevme&mtdﬁ@tiqurhﬁdlmor oet hanol and
(hyar of | ur oal FareBgIARRGand Kol LD o6 8 br opel  ant | & 4
hydr of | uldr ocar bonForTiwatisny fomerekmly cpdire dveadptivisteation of adjuiants (e, nespscinels préhst
ot ect 1 ne. At SZU A DORy RSB BHARSREL Aol R Achite YA A o
Sui t abl e sur fododreast srtifiniellyithe perorehbititiref threllmbsimalevvalbwazvelllaé@letcmadmlrmh@h@n
2ol vents  sughongfua s GRS SRRl B BRLASE BBl Gt HHb TP
fornul ati on afd taasqdpbtteinhib'slqwrrasc d@rasiatiore | The@ativeaiossitupat dompowrteaf thasolife
formul 313N, 08oRke RLA KN aFifinlshraddh il Be Alidea it atgfegﬁgg@mﬁwg Nadife
adm ni str at i erest, lattosb,etaﬁmlomnmaramm trdhvdﬂse,l mffiegse, mahumh d@@mgn st@t@hfpe@at,l ons
i Sevi ooo BRSSP ABLelBun Lol LI 0N 00 AR e 19
resorcinol s albutmnmymﬂmm ar smw&ahﬂa:mownmcmd gblcq:rmeya‘hgeetdbs;tgefwnotﬁ)aﬂsoet her
and, e e ROAE LGNGO RCHRIRE RO At e
25 stearate paraben preserving agent such as SOI‘blC acid, ascorbic acid, a}pha .~tocopherol,

antioxidant such as cysteine, disintegrator, binder, thickener, buffering agent, 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
ordinarily used in said field, e.g., water. Liposomes have also been described as drug delivery
systems for insulin and heparin (U.S. Pat. N6. 4,239,754). More recently, microspheres 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. 5,5,871,753 are used to deliver biologically active agents

orally are known in the art.
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of enzymatic inhibitors (e.g., pancreatic trypsin inhibitors,

di i sopropyl fl uorophosphate (DFF) and trasylol) to inhibit enzymatic

degr adat ivom02/T45e1 acti ve constituent conpound of the sol i dreDUSyRa7840Sage
formfor oral adm nistration can be m xed with at | east one additive,
including sucrose, |actose, cellulose, mannitol, trehal ose, raffinose,

mal titol, deMupesal Forppyatings and ddministiatipnnat es, chitins, chitosans, pectins,
gum tragacanth, gryNBIRARIch thid8iahiddsal SRk AJESMpRADEI dhd mchJAS BT dAmidivBidpet | C
or sem synthetic polyner, and glyceride. These dosage forns can al so

contai n ot heat leastpae aiti-gal indesirinjagislzody énclypde an eraelsipy cOEPSIAG ARIVAFERE |

| ubricant sugB, Qs RINES! yﬁﬁh&ﬁf@ﬁ%@&ﬁ&%mofe@&l@}a@&@acm&%ﬁ&é,%ﬁ%ﬁ&ﬁ uch as

sorbic acid, ascorbic acid, .alpha.-tocopherol, antioxidant such as
cysteine,5 diwhtinueys phase. whislhremotes svserremnehroughumpenspliyrieage by achisisgt eni ng
agent, fl av%h&gcgﬁgi@mofthQ@&LH%@Qrti@lQ?m.S. 1%&.%3?5@@1'4%7%2@%0% %déﬁcég%mfe

further processed into enteric-coated preparations. q o
pr epar at i onsfof anplietigh oAthsiemusiana pf bapicsrat ndetiepvirsinglide wyiegly congynctiyal,

suspensi on aﬁgcaﬁghbﬁtjﬁggg‘l, n3d, Qe[g(ﬁﬁ?;rpgfn‘}og%, R h QRPN iR, B FHGRoukssr These

preparations can contain inactive diluting a ents ordinarily used in said
field, e.g.,adwatistrationi Porsuouationhiay vagiiaber rogie pdapasvalipn ¢-2a8Paesigriatetanyer y
systems fr | | lafhplethotyal Is, $aeRie, bbd butldPlaRd FRGRBL |
m cr osphleo(r)eséogfdm daS% £ ?ip gg'{agpp%ﬂg%(r?é?@ao m%%% am no eéc?cﬁs l.(1|g)r’(§lt el noi:f(ds)
have been usBumubtiosl foviatranas aduradsrationcah be ¢dlidgnd pexitain ppexcppiaEsiopaaymple,

Fur t her nor e, 1agt§§er ir g%&%%ﬁg %? oigg ﬁ{tiiggse n.hgll !‘l‘ffo . F§I5b1B@§l a?r%ﬂistréticﬁﬂe%igéﬁts and

U S Pat. No are u el'tver biologically active agents
oral ly are kinchwule sugarsivelcam ste5@e WD Db SearatPOredolaatingd siggh, and,the dike (U.S.

Formul ati ons ydkstrati on For absorption through nmucosal surfaces,
conposi ti onspag'nrwgpsﬁggzrl%é%sbf adm nistering at |east one anti-dual integrin

ant i bodyly ncTumoedexmatFuwtrgilatiorsoug rAdsiinigtratigrt ural ity of  submicron
particles, a mcopanesl ity MAGLOMRLAG % BaPboGll He AR Afipodnd an
phase, Wil ¢h - p B rougn

aqueous 5 conti nuous ronotes absorption oug cosal
surfaces by achiseMieddn a felvendizeise euvhef a lifsomeut milynerpartépeitskss,(tiicSparkelt.,.

Nos. 5,514,670). Miucous surface ui t,abl fo i A | si ons
0t e o esoehoRpe P R AT et A icReor oy ARRLLER ARl llw R
subl i ngual , si@sd)| A nuagemdlsyitablel deviaesrays krstvaniaclhdiog mimrbmsticlesahade afgynihetid al
routes o fad'nistrcﬁtio rmul ati ons va [

i

i st 1%e oS gty B n e el SR a8Vt PR i apd copglypers
exanpl e, pol shateky belpetiogates syolyamekidescandpotphosphidzengs, andmetutahpolymkre such as
Cor i 1 01 e AL SRS S oD B0 PR Byt
nasal drops. cdnibindiioactbreaf{li.S1iPat Nab.i5314,69%9i pi ents include sugars, cal cium
ot Nos. 5, Brptongedyamigoidin BEREPEIEL at  ons. and Admi nistration
25 It can be sometimes desirable to deliver the compounds of the present 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 a pharmaceutically 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 i)olyvalent metal cation such as zinc,
calcium, bismuth, barium, magnesium, aluminum, copper, cobalt, nickel, cadmium and the
like, or with an organic cation formed from e.g., N,N'-dibenzyl-ethylenediamine or
35  ethylenediamine; or (c) combinations of (a) and (b) €.g. 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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For transdermal adm nistration, the at |east one anti-dual integrin

anti body is encapsulated in a delivery device such as a |iposone or

pol ynmeri ovaan®sarti cl es, mcroparticle, mcrocapsule, orPaT/USOsPMN €S
(referred to collectively as nmicroparticles unless otherwise stated). A
nunber of suitable devices are known, including mcroparticles nade of
syntheti c 20epgbsheandedanmiaed {5 87h I c5apPla AR ARMIIhMEROSHAIXA Sl ViR € d,

pol ygl ycol i Geagi @il A0Hu1ORR iy SRibR. Paﬁf&@l@ﬁ?{ar@teﬂ@ﬁ YaQtrs %ﬂ%&ts@r@ zinp QJnM@E] Eb}h@ r | d es,
and pol yphosphazenes, and natural polyners such as agen,

aci ds, al burpemogingrlistand thedikst dnqiker %ﬂegf Haw elogsrd e@?h@ﬂ“‘ﬂ%“i‘%&%‘&ﬁ‘ ‘%/ %uld and
combi nati On%oﬁtgﬁrﬂ%@on’ﬁ)%@ orFs)QITt d1s;’)\9§d for egéaﬂs@&i) in aRIoX QRERhoASHRLtB%i troat | on

and Formul ations 25 It can be sonetines desirable to deljver the conpounds

of the pPeseantizeninpelmesauahas e Relylagiggeidirolysberligrcyl RAYBY IFerPBBE 28f ti ne,

for exanpl e,q.l Qh PR 995t No. 9793 YREHRL QniPBErd¥ %ﬁ'bré(fér%ﬂl r@laﬁi/dlkgin%luble salts
admi ni stration. Various slow rel’ease, depot or | ant osage fornms can be

utilized. Rorhasthesphescribedgberaran plse hs @éﬁUIé%tndihﬁleﬁerﬁh@F‘ﬁ‘éé aptie eelletsy
acceptabl e rfﬂﬂ]ﬁh@?ﬂ/ ?)r%l?é h aﬁfmatl§1%ddl@l@ﬁgpgg\mjéeats@%tepd?%§m?alir@‘%rﬂﬁﬁﬁ&% 8k. gas

solubility i'n s, for exanple, (a) an acid |t|on305aItW|tha
pol ybasi ¢ amrdiqlsdbhosamewr@écmmIndh@@i:l@tur%ﬂll Bulat.ANogcd: 70,222tapd (Sugtaingd and

tartari qoaci @y b cfeasbhg: fDe%@‘g@'S(}st@ﬁé"dJ Rakgdu@oﬁ c@CMArcePOLIKE, Hicam ¢, aci d,

napht hal ene nono- or di-sulfonic”aclds pol ygal acturoni ¢ aci d, and the
like; (b) a 9@t with a polyvalent netal cation such as zinc, calcium

bi smut h, barium rmagnesium alum num copper, cobalt, nickel, cadm um and

t he Ilke or with an organic cation formed frome.g

N, N - di benzyl - et Hjaverzaagneraibndeseribed Sheanvepliann ddiszme val bednoreégadésowﬁ@pﬁbhs of

(a) and ( b) {egehceato ﬂe%ll&x?lﬂ?@% ‘mﬁ&l &/hlcl‘llo‘g'g :p}o'v‘.t’i@@iagr X/a¥ Bﬂﬁustﬁﬂgpﬂﬂrhgesnd?f t he

present invention or y 1'nso [e salt such as those
j ust 5715V\01612ﬁ<k25€)11m9©'.‘2/ USO1/ 24784 descri bed, can be formulated in a gel,
for exanple, an alumi num nonostearate gel with, e.g. sesane oil, suitable
for injection. Particularly preferred salts are zinc salts, zinc tannate
salts, pandEtampel:t SlondvghndHixprestion oAdiod frsegrinpdibofly &1 Wml’ea@“ﬁepot
formul ation for injection would contain the conpound or salt dispersed for
encapsul ated in aA $ipoal degmatiamaxpresson teort eontainst Bagoné gemotﬂ pomgmrerhighch

as a pol act d bed in
s ol Nt R BE b ROAIP ke OB fucfin, aiCnhic B0, |
salts such raqultehdsehaiesmnatbm@f abluvaptmalanfalb@yﬁdbyleﬁ@nwﬁﬂat’ﬂ@nlscrlpt e"fddit@mler ol

matri X SI l aS ?m%l 1nch?c?e en a OI‘ mJ?ZLéI't( UXHCE Jndﬂ’ﬁg'Véan%gh‘F@Lés ﬂgﬁ?ﬂc&p Id%ﬁ](ﬁ'lanél ow

rel ease, dep sones are
known in t heacbetpttcersm&sdmem(%l sﬁhmﬁgtngmgsfﬁc‘&nmw@ﬁomm bésgk;t:mdrvedt thenedrly 0

Cont (o1 o1 TRLSRES RS, U5L UGN b e S PROPR bl
sanme wi |45 beH"ﬂDVEHE‘ébaiudltlye wigl@rcsmmcbf th;z cytoetgiemnue (G V). pwendr] cellitiay
exanpl es, whi gnrllen?s can Q{s <|: gs%g g e Xuman aicllrll lpjr%%n%ger)i. %it%ge)%fc%sigr? I?ectors for
use in practicing the present invention include, for example, vectors such as pIRES1neo,
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), pSV2dhfr (ATCC 37146) and pBC12MI (ATCC
67109). Mammalian host cells that could be used include human Hela 293, H9 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 dhfr, gpt,

neomycin, or hygromycin allows the identification and isolation of the transfected cells.
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15 intended as limting. Exanple 1: Coning and Expression of dual integrin
anti body in Mammalian Cells A typical manmalian expression vector contains
at | east vomez/msonot er el enent, which 20 nedi ates the i ni PCRUSDIR40$4
transcription of nRNA the antibody coding sequence and signals required
for the termnation of transcription and yadenyl ati on of the transcript.
Addi tional el enéﬁﬁgapﬁ%qtmn‘é?ﬁﬁéﬁf@é’%mpl’(g@ﬂ e%ﬁ%éﬁﬁ%f‘e‘g“%&q esnedad ng

sequences flanksd, by BARRYJiR ofoﬁa@&t‘%@&c@ise)&hz{rﬁ‘e? i LQ,%quWesélblb €d11r191-es taohabry
efficient transcription can be achieved with the early and |ate prormters

from SV40, tseerdlduedredoravenieveralybersand Rsyt the gine REIFGRH 1 (ather ugefy — Rsy,

25 HTLVI,  HiMeo@dnd & 1 £8E Eﬁ’zy{?x'é%m?&n%ﬁe %tﬂa@(%ﬁl\@%g}a'epw BisehérMY»27:277-
However, cellular elements ¢an al so uman actin

promot er B, SUP(HHIE BsRpnatanicbw @eﬂth@olwyrlo wéyg ﬁl9|8¥)écpﬁlég Hgse merkgredient

i nvention inglud@i,,f0fs a?éé%ﬁplh% seYRET O &I GH SR BS cdlls RE@tlhenl‘ﬁ hest &B&Bﬁdé'ag f,
pRetro-On, PLXSN, or Cl onetech Labs, Palo Alt CA cDNA3 (+1 ),

PCDNA/ Zeo ( eﬁhyte@r%{»ﬂsmw sapgpitothe ampljfied) %ﬁm(ﬁ)rv@geﬁtfd mﬁswhrawasows@mese

Phar maci a, n @&gb io es( ATCC
27146) and p}%%lzﬁ/lm?yA@ %Q%ceﬁ&ﬁ&lgﬁqﬁggg cel Itfsrﬁ;fgtaﬁl%fjlsél be used

i ncl ude human He| BheZzgpressiqm vaprarsmrll@a@ pC¢ eqntain thegieng rrerpaT(LdRY oo Rops| | s,
Cos 1, wné (ﬁ:@}éﬂ' &t :GHoRe. €8l Biol. B8 841+(198%) Blus 20de L4t Bese

hanst er ovary ( Al'ternatively )gene can be expressed in
stabl e cell ¢MNe®hm‘rvalt(B©€imta¢tﬁ1 1 Grdl 4 eiFe- 539(19:85 gMaitiole qlenies icetroiodohe

The co-transf, ?txclf og\%lsﬁ’ytrr?] h:lé%v st}%?xll}ﬁ ¥R g& A§f5’7‘1"§] Rt e cl Mg of HRERTY ci n,

or hygronycin a e |d |cat|on and isol ation of the transfected
cells. 58 WOfGmeestsThe F@Wti@@ﬂ@hﬁﬂ‘ﬁ@@twmhe 3tintors fheprlvddagelationand temyeation

anplified to of the encoded antibody. The DHFR
B BLe ATk

(di hydr of ol at uct I's useful to develop cell lines that carry
sever al Hund€edingrand EspressioeineCHOMCellsand copi es of the gene of interest.

W pry. ot ol BleGEHbORCAR U ol e Wi ORE N S b AT Boty b AASE pC R,
Ele F{ l’e; :1 gogm&% bﬁgiega??(d%?hﬁ (GST Qﬁ?goz‘:xjacgsgggc?ﬁ&kéﬁﬁ ih;;é;gﬂmﬁamm%thﬁ
Mouse ene, un o] &e llqmeeﬁ'\g X oler e FSM& or other

resistance are se ese nes arn t gene('s)
integrated i creﬂls)laakmg dmymsfom acGhitntbgimre tiansfstted wah dreye I(I@H@)is cende NSOty s

are oft used far rod clli on i I@ﬁ vectors pd
and pc4ei§)ontg5|° “Fﬁhee Cse rglr%1 7 crzttl)vr‘?o d?unzﬁ%?aﬁ)p%g rrfefrlfl"(e éf%é)g&égélg A Virus
(Cullen, et GhlthersbﬁrlgeMD) @e:lplemeBled with SheABBmdthdtagelBB&dent prthetrexafer Igerent  of

the CW-en han &J’ c%t on o%r}larﬂ}glfﬁéenes i ceﬁjexleglstér?t t(? r%%‘th&%&la{ei%%é)has {E\é'éll Rdéﬂ' N

cl oni ng S|tes estFiction en amH| ,
Xbal and Aspﬂomeexftecbdséd tat E. WhAltcdt(ah,l Jn@xothfcmtnezfgeﬂr’i& 1370 Glﬁf%rbh Harfligand

(Etor s, FOnCeL g LBy ISR T R0 DRSPS0 it

25  Biotechnology 9:64-68 (1991)). Cells grown in increasing concentratio;ns 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.

Plasmid 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 (1985)). Downstream of the

promoter are BamHI, Xbal, and Asp718 restriction enzyme cleavage sites that allow
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15 A oning and Expression in CHO Cells The vector pC4 is used for the
expression of dual integrin antibody. Plasmd pC4 is a derivative of the
pl asm d pBYB2/disbr ( ATCC Accession No. 37146). The pl asm dPCDUS@EI23384t he
nouse DHFR gene under control of the Sv40 early pronoter. Chinese hanster
ovary- or other cells lacking dihydrofolate activity that are transfected
with these phiagraiiansofdbmeeanes. fishiag theee gyninpeites hsmlaseid ¢pataisithesd’ jnfrop 2aad| ect j ve

medi um (e. g. é)olyahé?lp&tlgﬁ BitSot MVt driphSinsl@ie RER) Qﬂh&%gh@@ﬁ&&%fr §1Q>H{09>rs Mhalso be

suppl enent e he chenot herapeuti c agent nethotrexate.
anpl i ficati osedfor thaexmrsRNgenese pmad-pEinpeaneaie SVE0 ﬁ@t%ﬂ%&ratr@te(wm

has been welg, g%féH‘?[ﬁQltrggeagssfﬁo?n tﬁergctrovFruseWe ATy Q‘IdﬂLVI tlon@cgls TeflIgM
253:1357-1370 1 r’r?l n and , Biochem et Biophys. Acta

1097: 1075143nd Te90) gengregpressian, symgeeanérsumtﬂr syxtensede it asefl tosrBsvhedwiol ogy
9: 64- 68 (19%):%1%” 'rt%lgé ,h%am&‘ateﬁéenaweeeemat@h' BiSrdObrodMRGHARVA. OP

resistance to over producl ng the target enzyne, DHFR, as a
resul t of arfsl {USACE: iSoAV-551 (1998)) DERheypotradenylatipngd ths other sgralsak&d t o

the DHFR ge hE hhﬁaﬁ’gﬁ%ﬁﬁn%n lo'bd ge@éaﬂ eQéé‘afas %ﬁ”ﬁlﬁ?@emﬁes' s known

in the art t this a roac can De use eve op cel I hes carryl ng
more than 1 oeﬁmngegﬁ@sofomtemﬁentmtd hoctlie guprapsomes Suirdgeriedtsd upgheor t he 30

met hot rggat %atléfeyetom&lthtaavgxecﬁﬁt tnatuepﬁéhat tO@t 'orpgg twsfﬂmﬁgﬁﬁ%&s to

anplifi gene I'n ne or of ost cell.
Pl asmi d pC4 wsombw thel dir@rselec(fmlemgnkntgntth@évegeneg(ﬁg i o i@rpdustmatimrexate. ong

pronoter of the I S
(Cullen, et al. *%%SH% ng ng%&%@ %14%‘ %@%8%?) n§%§h% adéér%nt

i sol at ed f r owingleelf éniésting @hosphatish &y provediratieoeni the genﬂledfectgﬁls themdgelated

cyt onegal ovi %2 hart, et al., Cell 41:521-530 (1985)). Downstream
of the prorrflf’)n?aqar rg%sf Xbal and Asp718 restriction enzyne cl eavage
sites tHat all owB&W@@j@ﬂE@ﬁed&ﬁEﬁhﬂS@ﬂpﬂﬂMl integtie gntédodyis uedd, t he genes.
e s b Bahdle BAC R IC BBRIL AL AN Fpd ol Py

pol yadenyl ati on rat  preproi nsu

pronoters c anvmhsm ab@rdisgt k[nOWn triaéwéxtppse sIsnlajcﬂ, meleg: geid dneodwltwslabmman

pr onot er, the 0 ear(lsg ﬁ& 9£§ S L 98 i e | ong term nal repeats
from ot her C@P? re ISt g™ Er E\‘ﬁ Mhtech's Tet-Off 5 and
Tet - On gene expr eﬁw 1m1ats4/\satrﬁhte aﬂhﬂbnstantlrégidsn sysdie;rPNAznd e dﬂelendpltooylaxcpr ess

t he dual |nte LN i.n M.,;G0s and H.
Buj ard, ZBr oc CREYF theﬂ ‘§8te ﬁ&ﬁ%@@{%ﬁe g%%@%%é%& ¢ S(')Erlret

pol yade nyl attransformhed dné badtbim 20 fdentifet gnatataiethy fragmént dnxedtdiento lpl'ﬂBllht@(MNt h

hor none or gﬂsoblfn ﬁ?@es can pbe used as,well. Stable cell lines carrying a
gene of int eFE§t™f ST M G P B S osomes can al so be sel ected upon
co 10 transf ectl QThinést hadstaalvegt@laDR cetaNdoking an adtivea DHIR gen&dik Bselr for

g omycl . I SENANANeNS Loy e ot Lhen one, s seLable marker
Wi th regbri gSvomes %§M§ﬁ§o@ad1. tTRE PlaéiRid HOYRAY dph@in8d dominant selectable marker, the
neo gene from TnS encoding an enzyme that confers resistance to a group of antibiotics
including G418. Thé 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/ml of methotrexate plus 1
30 pg/ml G418. 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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using calf intestinal phosphatase by procedures known in the art. The
vector is then isolated froma 1% agarose gel. 15 The DNA sequence

encodi ngwoe2/csnpl ete dual integrin antibody is used, corerEparEisyy to HC
and LC variable regions of a dual integrin antibody of the present

i nvention, according to_known neth ste ol at nucleic a i ng
a suitabl e REAFHS 'S W‘&ﬁ ”P%?jlcﬁrﬁ’y%?)sep Aé?%?f‘da\%ag?_%%foéﬁf @h’?)’erf'esﬁ’ﬁ?es[gﬂ(fged in
this. The isglighied variable and constant region encoding DNA and the
dephosphoryl ated 20 vector are then ligated with T4 DNA |ligase. E. coli HB
101 or XL-1 Blue cells are then transfornmed and bacteria are identified

t hat cont ai Exhh@ld 1: E:Mmﬂﬂ of MEKILE @6ld tHrfct@liASioh df RElimithigngamphrof fulBt ance,
restriction_enzyne anal $I S. |nese hanster ovary (CHO cells |acking an
active DRFRIyERE dyabing H“?B‘i‘b ¥ransfection. 5 p.g of the expression
plasmd pC4 is cotransfected with 0.5 g of the plasmd 25 pSV2-neo using

| i pofectin. The Huasdhe. (B¥AME® CONBabOs R WoAtnmide €Teiabl 6., nhkdeertiondlhe

neo gene frqom Tn5 en n t hat _confers. resi e to a group of
ant 1 bi ot cs IrpEPvarRgocs: (" ElPrs chite BRE R BPHEM er il
suppl enent egivkedhiobeggi4:886 GH38); Fidhileret2aigayttre Bltechrdldgy ak: 845-854p$1'995)2)ed
and seeded in hybridoma cl %gea pl ates (G einper,

MEM suppl enéﬁ'ﬁtéﬁ‘% fuymapyari C‘E‘@‘”ﬁd?%ﬁ’n BtIOREY Fff‘)‘fsg%‘}?é{tl‘é)]fﬂﬂhgea [n o 18Pt/ i

G418. Afper cahRltvedDimdufladSwth RGhs SLORARS oA, On¥ I ;@meamdtommmaded
in 6-well petri dishes or 10 nl flasks using different concentrations of

met hot r exat ex\(fBOrenMveﬂ@Gln Ivponoglotel rmibed®s, rAviedsGenhi) andiGsaed Obr B totpllat
t he hi ghest conce an nmet h trexate are r.r
élél 2 dn é.l Y Ir}'antsbo%les wer e S St iz anch?or%h }J’ems g OdttPg)ga%agu%?t?’ ™

6-wel | plat g even Jher ¢ Shcen I'ons™ o
2 MM 5 M 1O 238 ovivds. heiaa@h@aﬁ@uggmmgdpmﬁd@ froeneadhadd lal‘pthh lchaih endsthar e
35 obtained that grow at a concentration of 100 - ression_of the

desi red genenolgyleppQue/Mabs Gen@ETy WG@PM?B@NT&%%&@@WS@%W&@W gtboth gVB3
i nstanc by, f I Or by reverse phase HPLC anal ysis.
Exanpl qu: I@g(?%?%ﬁ%ﬁ%ﬁgﬁgég bgﬁgra%%t erization of non-linmiting exanple of
fully 5 human dual Integrin Antibody Summary. (CBA/J x C57/BL6/J) F,
hybrid m ce AbbagViationst al ., |International |nmmunology 6:579-591 (1993);
Lonberg et al., Nature 368: 856-859 (1994); Neuberger, Nature Bi otechnol ogy
14: 826 (199@SA Fhostiwi serimealbuthing Nat ur e Bi ot echnol ogy 14: 845-851 (1996))
cont ai ni ng HuPemmarpanidiide and constant region antibody transgenes for both
heavy and | iRMBOt@irm¢thylsslfevadee i mruni zed wi th human pl acental aV(33. One
f usi on yi0el ddd -2nronaimmurieessein  aV( 33 reacti ve 1 gGlx nonocl onal anti bodi es,
named GenO. FBSarfdtalovinels®um The totally human anti-aV(33 anti bodi es were
further charték ehydregenaarpxisiot h were found to be reactive to
HC - heavy chain
HRP - horseradish peroxidase
25  Ig - immunoglobulin
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 monoclonal antibodies that are specific to the
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the aV(33 and aV(35 heterodi ners suggesting specificity for the shared

al pha chain of both nolecules. One Mab, GenQ 95, also known as CNTO 95,

i nhi bi ts wle2/msadi ng of both aV(33 15 and aV(35 to vitroretwsel/idm4icel |
based assays. Abbreviations: BSA - bovine serumalbumin CO2 - carbon

di oxi de DMSO - dinethyl sulfoxide 20 EIA - enzyne imunoassay FBS - fetal
bovi ne ser unaV Higeezins. Rihdseorpenl puibedipdenn baqused Hseapgutichly fp FIRDIL the grgiegeaigi sh
peroxi dase 25 1g -l n obul i . - Lntraper| I = us
Mab - nonocl %ﬂ‘éelssqba?'nlfl?%@lg Eiﬂ%l“gé’gﬁl@é‘f EYENnS; e?l%%o%gﬁ% ECI{(SIYE%%J#% g%}elo(ﬁ&;m ne
di hydr ochl orddd@iondPkfols inpied tyeatrmnk efvarighsyoamdersPSA - penicillin, streptonycin,
anphotericin RT - roomtenperature SQ - subcutaneous 35 TBS - Tris

buf fered salj . V/v - volume per volume wv - weight per vol une
Introduction%&é‘aﬁé\‘/’gwlftg?‘?szed transgenic nice that contain human heavy and
light chain 40 inmmunogl obulin genes to generate totally human nonocl onal
anti bodi €s tAsimadr e specific to the 61 WO 02/12501 PCT/ US01/ 24784 aV

i ntegrins. These novel antibodies can be used therapeutically to inhibit

t he angi ogeni c | yfel i ' hei.r
respective ECM I Pgrgﬁs gﬂ%g%ce%l?agg Fé g%eg‘%ﬁ?e? :bggjaeﬁﬁ%ag%llgtgfnﬁmt;rﬁg{h% frqeg(glt:e?rsenb?&gf
vari ous cancemsunoflbbiding dhisnoh pduddliphoatdgr. 5THe midescoimantsgeni sequehaedransgeaesbeen
devel oped by GenPha(r)r{}(bgﬁt.ernat ihonal t.haf ex

SS . .
that underg joining, heavy-chain class S\xpl{cﬁmg agclil TEilatic mutation to generate a

repertoire of human sequence immunoglobulins (Taylor 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 y3 constant regions. A mouse derived
from the HCO12 genotypic lineage was used in the immunization and fusion process to

15  generate these monoclonal antibodies.
Purification of Human aV{33

Human placenta (disrupted using a meat grinder) or M21 human melanoma cells
expressing the a V33 integrin were extracted with saline containing 20mM Tris pH 7.5, ImM
CaCl,, i1mM 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 10ES coupled to sepharose
(Pharmacia) to remove GPIIb/Illa and the flow-through fraction was applied to an affinity
column consisting of Mab ¢7E3 Fab coupled to sepharose (Pharmacia) to bind aV[33. The
25  ¢7E3 column was washed with PBS containing 1mM CaCl,, ImM MnCl,, and 0.1% OTG
followed by 0.1M sodium acetate pH 4.5, ImM CaCl,, ImM MnCl,, and 0.1% OTG, pH 3.0.
The column was eluted with 0.IM glycine, 2% acetic acid, ImM CaCl,, 1mM MnCl,, and
0.1% OTG. The eluate containing purified a V33 was neutralized using 2M Tris pH 8.5. Purity
of the preparations was characterized by SDS-PAGE analysis and ELISA to rule out GPIIb/IIIa

30 contamination (Wayner, et al., J. Cell Biol. 113: 919-929 (1991)).
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i mrunogl obul i ns but not nmouse IgMor Igx. These mce contain human sequence
transgenes that undergo V(D)J joining, heavy-chain class switching and
somati c Mo ariBm to generate a repertoire of human sequePCEUS01/24784

i mrunogl obulins (Taylor et al., International |nmmunology 10 6:579-591
(1993)). The_light chain transgene is derived in part froma yeast
artificial bRmYpBEadens cl one that includes nearly half of the germine
human Viz region. In addition to several VH genes, the heavy-chain (HC
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368: 856- 859 (1994)) and/ org813 const ant g&gm()z { nouse derived fromthe
ati

HCOL2 genot ypie immhszgelPn@8) ydeand ip ?H’ée% iPen SiEA VLS W Yrdcegeft o
15 generate Eﬁ@éﬁl %f@%av f?a’E!B&PQ@'z?ng Pulmsrﬂeaa;qupgn Qauawwmme0$wéo%§)1wmn

pl acenta (diSrupte g a nmeat grinder) or human | anoma cel
expr essi n@ t Reeuadq 8Buviant @gy Oh ﬁkﬂrmowtweaotnwmmd hvoswa?kﬁéat@romtthfr Eﬁmﬁgmmivl
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using 2M Tri preparati ond racteri
SDS- PAGE analley@; the aodseBtds S@tharozeldl]vlyceenmal dBPbdabdd dridghe Pleen ot semoved aseptically

(Wayner, 2 1)),

PCT/ U801}§47§91d hf“ﬁﬁerﬁ%inatllgsong% A Cﬂﬁ% P l%sﬁhat?e %T%e dgé%g?nce)l @%éx\?a%‘%\]ﬂ%y Rad Pt ed
mal e nouse olptmclhmdl(ior mghnﬁesné’ﬂ:tammmmﬂ OtZSmgv‘mIzedlpth?er@cm)B (EﬁA}ar‘idhmsple@csies es
SQ (100 L per of. Y,
fraction, JG?Vfi eétﬁ%%gls?flfeg' I\)/ﬁrﬁuﬁm% earf W%/t%? Cﬁé;athg%fe e eeduor{1 F
adj uvant (dayn €9id P$hﬁ’Bﬂ)ld61&ltﬁAﬁ$lﬂgmp'ﬂnZlﬂﬂh dywoexvineks ahditosuspemied lmeRi?Miel640
manner w th _a\f 33 enul sifi %vmth an equal volume of inconplete Freund's
adj uvant . Thf&e? cgﬁtﬁlgg‘ééémﬁ Y IN 10 g SQinjections with inconplete
Freund' s adjuvant were adm nistered on days 28, 42, and 56. The npuse was
t hen bl e@0on Gélydned2 and 56 by retro-orbital puncture wi t hout

anti-coagul ant. The bl ood was allowed to clot at RT for one 10 hour and the

serumvas col | ect g apd L LEHeHNR! Afeiifa R palel, Ssilie s FLAIRISA% clire
Biology Services (CBS) group on 9-1-93. The cell line was expanded in «MEM (modified)
medium (JRH Biosciences) supplemented with 10% (v/v) FBS (Celi— Culture Labs), 1 mM
sodium pyruvate, 0.1 mM NEAA, 2 mM L-glutamine (all from JRH Biosciences) and
25  cryopreserved in 95% FBS and 5% DMSO (Sigma), then stored in a vapor phase liquid
nitrogen freezer in CBS. The cell bank was sterile (Quality Control Centocor, Malvern) and
free of mycoplasma (Bionique Laboratories). Cells were maintained in log phase culture until
fusion. They were washed in PBS, counted, and viability determined (>95%) via trypan blue

dye exclusion prior to fusion.

30 The M21 cell line, a human melanoma expressing the aV33 and aV5 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 MDAMB435L2 cell line, a human breast carcinoma, was a gift
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fusion, nanmed GenO, was perforned when repeated injections did not cause
titers to increase. At that tinme, the nouse with a specific human 1gG
titer of Wow28Bongai nst aV(33 was given a final |V boostreT/UR§IErs4on of 10
g avf33 diluted in 100 pL physiological saline. Three days |ater, the
nouse was eut hani zed by cervical dislocation and the spleen was renoved
asepti cal | y fidn 8ndahenPeics @dDi AndéBomiHonftor FX) epprosphtat entdpnirfodii8d Thatdlnline
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Labs), 1 niM S pyruvate, 0.1 mM NEAA, 2 nM L-glutanine (all from JRH
Bi osci ences) and 25 cryopreserved in 95% FBS and 5% DVSO (Sigma), then
stored in a vapormrb@a@slcmua gut abk tL 11 agoff hafreatyddmaiBSs (SP9) eevikblb apikennas
sterile (Qual troI toc Mal v free of [of0) snma
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and free of 5GP Henfised ¢ amem@nggb%?ﬂagpbé. @)168% RNBE'E ?th?nne
a hunman breagtuspided HPHRT MR (VIEM mBBuMQoRintotbbs ?@IVB@@&J%&%EM

Dr. Janet Price (MD Anderson, Houston TX) expresses the integrin aV(33. The
cell line wkBMcsosim eyeveted2inM belutarging] ¢ Sopicgssatial ARENG agifls, Hidnke/ds

sterile @nd % nBidk, M‘%%ﬁ%@ﬁ ltur(ng' sgﬁﬁlgﬁ&lt l(ﬁ@ﬁ@’rﬁ%@rdhﬁ?)mer%eﬁﬁgolwm35L2

cells were thawed, propa propridte nedia malntalnedlnlog

phase for s el\b@r)mnﬂd@ﬁy 8. %M@mlmqpteugeaqdri 631N é@@?@eb@d tBenanlﬁlt@i/\Eidmp gy weltin
confl uency ft‘ﬂ{rte&? 86 'vs)gll tﬂ}a?bcm&n' tfs%t?eactult% p@aftesa\"f(hg %la@ers%e?é fed Mgéed(h? L 'hﬁ)mdlﬁiﬁi |

Fusi on Fusion was carried out rati o of nurine nyeloma cel
(SP2/0) to viapliecubpbeentainie ﬂ"/@ COBMCb%I"/yalr fpledlage| | s and nyel orra ceI |'s
were pelleted together. The pellet was slowy resuspended,. over 30

ds, i . Of 0 ' I 10 ht
30000, 51 gog "SR AR AEEYE RN Aol S0 o 1 i of

Dul becco's PBS (JRH) (37C) over 1 mnute. An additional 19 nL of PBS was
added oV t he neRelidphase EIAs were used to screen mouse sera for human IgG antibodies specific

for human aVPB3. Briefly, plates were coated with V33 at 1 pg/mL in PBS overnight. After
washing in 0.15M saline containing 0.02% (v/v) Tween 20, the wells.were blocked with 1%
(w/v) BSA in HBSS with Ca™ and Mg", 200 uL/well for 1 hour atﬂ RT. Plates were used
immediately or frozen at -20 °C for future use. Mouse sera were incubated in doubling
25  dilutions on the aVB3 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 1 hour at RT. The plates were again washed and 100
nL/well of the citrate-phosphate substrate solution (0.IM citric acid and 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.
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seconds. The fused cells were centrifuged for 5 mnutes at 750 rpm The
cells were then resuspended in HAT nedi um (aMEM nmedi um cont ai ni ng 20%
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ng/m_ OAD) vmstypmged for 15 minutes at RT. Stop solution 30 (4N sulfuric
acid) was then added at 25 gL/well and the OD' s were read at 490 nmvia an

aut omat ed pl ate spectrophot onet er 64 . 02/ 12501 P /USOl/ 2 tection
of Total |y Hrmn R GUPGHAAERGT i SYBEIGONE “Spep R aRCE Bdua Bd PHES
GenPhar m ”DUs%ﬁlldrSto aapaflieo ere&&ﬁ'@ﬁu@ﬁs-b REmBRS ferd1Tod %&cﬁ’i&dlt&hl W&VB3 was coated on
i mmunogl obul i n chains, growth posit.ive hybridomas secreting fully human

a b

i munog! obul 36n#rell pistes agdeseisied #bersiang Pyrftsd dihods pb2 K8 mlswé%%ateqirnébeglatﬁer e

coated as degesiRdr ARON eriRhiowa\Hshad £ phoeed kx@tﬁ@ﬁ{ﬁl%@éd@%@dﬁh%uﬂﬁﬁ @gG,
i ncubated on the plates for one hour at ? The plates were washed

probed wi%t h Ginding SiRPor HEE) hﬂhelgbapataawwhuﬁ@ﬁalﬁ%aiﬂs@d(%oh‘%%@r(ﬁymsi)ome&%)

anti body di 'B@&(ﬂm]sslfar QQthJ} a%%IBSfﬁeFﬁ% Wik oEE ARSIl 8 i9QBke@Rith-slbsiaR | 9G
Fc specific antibody diluted to 1:30,000 in 1% BSA-HBSS for one hour at

37C. The pl abhiopeas descriigd gbevigcubat ed with substrate sol ution as described
above. 10 Isotyping Isotype determ nation of the antibodi es was

acconpl i ShedBMﬁin'@ngﬁ'Fa@rAsch‘omﬁﬂﬁmonoébﬁﬂlLéﬁirtlbt)@ieﬁ beiiaised to screen the
nmouse inmune sera for specific titers. aV(33 was coated on 96- well plates

as described above and purified anti bod at 2 gg/nL was incubated on_the
plate for one hoBindizg charactquissichioathe apgkodigssyrad aspiehroretn 4y Bheaprre Elbel ed

goat antiO_ hu]gi%g'ro lpga%s were coated with VB3 at 1 pg/mL in TBS with 2mM calcium overnight at 4°C.
Plates were washed and blocked with TBS/1% BSA/calcium for at least one hour at room

temperature.  Purified antibodies were incubated in doubling dilli‘pions from a starting

concentration of 2 ug/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

automated plate spectrophotometer.

Competition of Binding of GenO95 to M21 Cells by Various Commercial anti-Integrin
Mabs

M21 Cells were trypsinized from culture flasks, washed and resuspended in
30 HBSS/calcium to 2 x 10° cell/mL. GenO95 was prelabeled with FITC-goat anti-human Fc
(Jackson) for 30 minutes at RT. 10X concentrations of GenO95 of 200 pg/mL or 20 pg/mL
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15 (Binding Site) or HRP | abel ed goat anti-human 1gG3 diluted at 1:4000
(Zymed) in 1% BSA-HBSS for one hour at RT. The plate was agai n washed and
i ncubat eavow/Rsgubstrate sol ution as descri bed above. Bi POT/G01/24784
Characteristics of Human Monocl onal Anti bodi es by El A Bi ndi ng

characteristics for t a odi es an av cap
ElA 20 LinB#6 I%P%ﬁt%’}s] \Hé?ﬁ‘gé%ﬁt B ?égt“g?f“fg/ Pidiofs ?é%l?ﬁ%
cBgIA/ci ulm overc?ugm 8 cdifs) weld 1a$1@5tewm mlaahe;st C&Iﬂ®9b|aolﬁgledzovugﬁ?L T:gs)) 31%18wd
calciumfor a st one hour r.o erature ifie i es
wer e i ncubat@dg’ W}“o‘lﬁﬁ I“’loﬁﬁenéﬁ"”i“ﬂ‘tsiﬂbﬁé Bﬂhﬁ 1p§ r‘u"{:imnﬁc?ﬂg@?‘iifeisat ’ingﬁﬁ (9
g/ mL. Pl at esyed e 3@%@@1\@5(@ ChbhieRt esli-aups basiees1 Ko doR hatigys @Ih@ffmcon,
a

anti - human 1gG Fc 1: 30, 000) were added and incubated on plates for one

hour at roordlB@emesii-aMickne P‘N&lé% Gilgopanipediet (aRDHH&mY et emipiiss aidded t o
wells. Plate t I

et 11 onSp YERREAUKI G Al AU PLBOEuSRES] ARPACLATRIEL s o
anti - | nt egr i with MgbsaraiprinaBisdhyde vmir@atym;msn aifloadcifteroetere uF eruive- qomsmglymmhed
and resuspen i

pr el abel ed Q%%Otlfﬁ%(’fig ?§§°[rl\1tgi?t£ uman %O%t %(rjt Eus(éﬁ[)g for 3%%%8%3?\(;%?50 1285 1.

| OX concent ratuienstiofVi3eadbeVAs, adOR3 ghrahti-oNV @Gbahesifor §/6- SlOr @A YsRS 04l tubes

PCT/ USO 4784 i.ncybat | TG-goat anti-human 1gG at 250 g/ .
Al quot;_{of wer6 1 ‘g‘f"ﬂi\/g% %d’ir%al%g 105 cell's) were incubated with 12 gL

| OX Gen095 at high (20 g/nL final) and low (2 g/nL final) concentrations

12 gL of thelxﬁlﬂhﬁmmﬁﬂh’ﬂ deBEDép et 6621 Ol MDEMB4B5LL -Gl Adhedial tne
LM609, Chem con), anti-aV(35 (clone P1lF6, G bco anti- (33 (Chenicon, 5
AMAC), or anYltrW‘(‘b‘F"GFFé‘ ’?99‘“’@/883? SperfiMabes (at 20 tg/nl) for 45

m nutes at 37C. An aliquot was renoved fromeach tube (for two-color

anal ysi s) and t hep ;8RBIINEEHedaDaibll XG hd/Mr tahrobfp @albafmfm QEMQQ)faJﬁlﬁbnectm
anal yzed on a flow cytoneter. For two-color anal SI S P% al i quot }éqla)

was i ncubat etCoRpRORtNE Brsian Dipkipsophii e g/t TS g qumy Plpgps F’Srel“é?ﬁ

nurine afg i - @ik 3BssABIchm? YhBBloci@ltwith $8s c@ﬁtalaﬂxyz Y1 2aitiuBOslidens fBEA for 30
two-color analysis. Al tubes 10 were fixed wth 1% par af or mal dehyde.

| nhi bi tion omimgsasRTor MRV (csls peiscnmaiRizedypasiss) oncg withngia sentaining) HCS and

Adhesion to Wi &ﬁ@@ﬁlt?; H1LCHES§QJ1tHJ)Lﬁtc§1§1uQN AY63He8 WerdDonb 8&ihf10GnilvBl Spiké BT O
pl ates were coated for hour at roomtenperature 50 L/well of vitronectin

(Col | abor at i Y&0 B@bﬂlbﬁhﬂsémaﬂsféwytoatcesﬁ@gﬁt Tp fuseesgantly lahel the ellynselosinat es
vere washed Méeé@ﬂatr Iﬁrdd@ggé GRlAAL %ﬂ@@g{_@h@ﬁa@aim%é BiiT BS: 60N caidBhtiioR ofdo

cal ci um and %BS m nut es at cells were tr P/ sini zed, washed

once wi t30 nedg/mlciamt Wi ml-rgnirddubenoyranped insiodh dedlsi werg ingpb @i }SHBigptes at
cal cium Al l 3ywashes Ul rdeN@ei¥ tRrelQaddWh&: $MNEBES 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-oVB5

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/well). Plates were incubated for 45 minutes at 37°C. Unbound cells were
removed by two washes with HBSS/calcium (150 pL/well). 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 GenO95. After 10 minutes of incubation tumor cell suspension (100 pL)
was added to vitronectin (10 pg/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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1000 rpmin the Sorvall tabletop centrifuge. To fluorescently |abel, the
cells, calcein (Ml ecular Probes) (5 ng/nL in DMSO) was added to the cells
to a finavoovmsentrati on of 100 20 gg/nL in a 50 nL coni cRCTUSDIR4(%4 apped
infoil). Cells were incubated 10 to 15 mnutes at 37C. Cal cein | abel ed

cells were washed gnce with HBSS and resuspended i SS supplenmented with
0. 1% BSA and et Wfqmeﬂﬁk‘v%&giieéléo Wéﬁéﬂ i Exieped Cgli d 8P1aW?ﬁD ‘%ﬁfirf%}?d man

series) in HBEHAO A BIA wheFANOIO A 0Giny @ ditectlyPogortitaabi 16 QEIC Al siad. | ©¢ll adhedidrs
(300 L at 7.5 x 106/ m.) were preincubated with antibody titrations (37 L

of 10X" sol ufd B¥) coasgdryellaehress! 2 5egap1Eedntigkci t es (Cheni con) (37 pL of 1:600
(10X)) for 15 mn at 37C. The cell-antibody mxture was added to the

vi tronect i n- peatAthaBbAbLEa aDefdchde/ EBInding df ahHGREY VAPPVIS MEsaby 6 X
105 cells/well). Plates were 1 ncubated for 45 mnutes at 37C. Unbound cells

were rendvedhpiy Liggdhashes with HBSS/ cal ci um (150 gL/wel l). 100 111
HBSS/ cal ci um was added to each well and the plate read on the Fluoroskan

at 485-538 nm 301}, faet%nﬁfﬁp%ﬁinedeaéﬁ@a{oe iYRMRASRE 3f M@ PERAEE7L &Y PVADIR

cells were harvested wt versene and suspended in serumfree nedia at
500, 000 cel | §/MAs, atidui pbessaitledwas wthizodr EbAplates dRemingl aeicorstediwiteGIS. 93,

After 10 mn in I nmor. cell. suspensj on (100 to

vitronectin #%gfgf? ]fﬁf’r ﬁ%ﬁ%kﬁ?%? 8" chﬂr%% Héﬁeﬁg?nﬁce u ogénégbuaf#} §¥%§g}3ﬁj‘g§%

| hour, wel | plarRvRraBIshied viithr 26 BSANE Ritadi ih HESST idnhd pre@nced @bs¢n2® 0f 2mdys i)™ and
the MIT based Cel] 66 WD 02/12501 PCT/ US01/ 24784 Ti one was
added t ol@ackorwel least mpehpur gt 3Ef Qﬁﬁag’igo %‘W&‘és Bgt%ﬁ?ﬁ ﬁ‘gadjﬁﬁzégﬁ %L?gis

pl ate reader - D {5 . g ARABREA vanako LavcebtA adhes)an. 196%e! |
adhesi on to(B %@Sﬁ%ﬁg‘ﬁe{ﬂ ?sgg#l%g‘g&ggprnfelggti ve control. Det Z((rgm nation of

Ca' Dependen®SATEBS BiwittowigCadf ormwith -1pu BEA/HREB Mty 3% “Meb S0 trainutgs ThaTHC.L{I§ands

To determ ne cati on dependence . n.the hi.ndi f Q. 95 7210 33
or W35, a ¥y Wﬁ’f‘?égeél %ﬁ?&ic"\ﬂél? RIS q’@é’&ﬁu{’%?%gbﬁ(gf’}%?te(s&%g R %:’/%){gt ed
W th CNTO 95 thenG3éied 26d Eon-06mpNBE Mabg Geldbddgeddo tHplagd ad follows atobhe @NTO 95,
coating buffer overnight at 4EC. Plates were hlocked w tcg i%@S.A 'lulto/ed
in HBSS iLp t KS7predEereateddrateriedaicet b I bintling MaL Y609 wes 3ddsd ot 20 6/mrlo i 1%A¢
37EC. Doubl i g dirhed LORS* GRAoR VA3 Binddah §15L GO0 95 &b | NQ
at 10 :g/nL \%re p?ééi ncub’g% éhg\tvq\??%d %%te& EDil%')A?eEé%%r vma? in 1% BSA/ HBSS

wi t hout Ca' arddediat RO 19MBSAIHBSSAMIBSS ‘CL2™f do IBOCNTA 6 .£6372t cFARatet pdates to

m xtures were th ded t t and i ncgubat.ed for. 30'm "
37EC. The pl 8¢k e m‘ﬁ%ﬁd‘%am{ﬁa{g}i’cﬂg gsca@ﬁr%cg{%ilﬁgg/ﬁgﬁg%m/‘kgée a edva?% t he
plates as folh@¥ubatdd b0 MMlees WP37ES T/plateS WS aghiRivasheRladd pRobED wilk fifd
W33 bi ndi ng, Mab LM609 was added at 20 :g/nL in 1% BSA/HBSS V. Ca; to the

LMB09 codfed HitBalnbeleeant erttmonsgdgCricraitiRy, lakeled ententoBumprslealfupratornee
g/l in 1% BRALHRISh \ns@iorl® Mttt SRS, T@Zl%tes Grefedwsad, /s ls@sBste tvids

added and the OD 490 measured as previously described.
Results and Discussion
Generation of Totally Human Anti-Human V{33 Integrin Monoclonal Antibodies

25 One fusion, named GenO, was performed from a GenPharm mouse immunized with
oVB3 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
aV[3. These two cell lines, Gen0.95.9.12 and GenO.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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detect VW35 binding, Mab VNR139 (G bco) was added at 10 :g/nL in 1%

BSA/HBSS V Ca' and incubated for 30 mnutes at 37EC. The plates were again
washed amdoprotsed with either 20 HRP | abel ed goat anti - noR€PUBgR4FR or HRP
| abel ed goat anti -human | gG Fc in appr opriate buffer and incubated for 30

m nutes at 37EC. The at es a added and the
oD 490 rreasg'r"gﬂ‘ga@“‘ﬁ? PSP stod‘é’& O“géasrﬁﬁ’togleﬁhﬂhg\scusa on Generation
of Totally Human Anti - Hurman aV( 33 Integrin Mnoclonal Antibodies 25 One

fusi on, naned Geﬂasmlypercbmﬂimd tHak pmfaad@aﬂmarfmmthusxeo hyhmidomas CNAQ $6

aV(33 protein. Fro usi on, 129 growt ositiv bri ds reened.
Two hybr i do#hd CX@r “Qr?b %earﬁewmémtw?‘ %aer@ﬁ&mwsf loﬁﬂ&ﬁ“@ e f
ant i bodi es fh@@&ﬁti%%lﬂ&lﬂ%mb{%@ of ﬁl\é(aﬁﬁbod_féﬁe$ﬁ"t}11y&eﬁﬁﬁlhd1hg fé&ﬁhlex@ﬁﬁt@ 95a19d 12
and GenQ. 101. 17 , each secrete inmunoglobulins of the_human |Ig

i sot ype Jand0-Begmiviar £39e4HEndRdd O W r@@eﬁylely i thierigmg @ssay-| U E? &P El‘Bn‘B’éFaatF‘h
stabl e cell nO. 95.9. 12 was assi gned C-code
#CNTO 95 ang%@@%éﬁﬁ%@“%@ﬁ%@?@@% né% C-code #C372A. Eacﬁ of the cell

lines was frozen in 12-vial research cell banks stored in LN2. 67 WD

02/ 12501 PCThingedtichiatRBindiBg ntiMal Gen@Pate M2l ielle by Epmpnenciall\vayrilableramki-

Ant i bodi es PMsgﬁk%bL SA analysis confirmed that purified anti body fromthe
two hybri domnas 95 and C372A, bind aV(33 in a concentration-dependent
manner. Figure 1 shows the results of the relative binding efficiency of
the anti bodi es. Byfsinglpernaemalykisnotinagpf itlse amﬁilfewiia& aia% Panti-B; Or Fnt-g/ n_

Ijg:mnst t eﬁ“ 1b1gf'1\g$§}’??5f§r ?S"ﬁ&(@gﬁé%ﬁorbﬁ% ghté’ ﬁ?{r‘%l%fﬁﬁ%y‘e Y 7%515 eé%enmetm %0 of

Bi ndi ng of d&ahornSeni@Othat ONWR195Cehdssto W2 ICariine aidakd Jephuiznt @mminer. zifhbltwmculbegrl n

ant - (33, ofosbitdegpon i it BUEG: B5i it AU e o8 D B A o

M1 cells (I@Q{oaglﬂatoﬁm &S ¥R HobEdvnpl SO denonstrates that CNTO 95 binds
to M1 cells in a dose dependent manner. The two-color analysis

denonstrated that the nmurine anti-a, (33, anti-a, (35, anti-(33, or anti-a
anti bodies were able to bind to M1 cells (data not shown). 15 Table 1:
Competition of Binding of Gen095 to M21 Cells by Murine anti-Integrin Mabs
FI TG gogd artabid i n@smpéitionvs BaillingestAm 3536 M212Ckilk by MirineGaepIntdgaip Mabs body
MCF % Positive MCF % Positive negative (no Gen095) 2.69 2.69 Positive

(saline) 4.33 100% 14.33 100% FITC-goat anti-human Fc-labefpd Gen095
2 pg/mL 20 pg/mL
Competing Antibody MCF % Positive MCF % Positive

negative (no GenQ095) 2.69 2.69
Positive (saline) 433 100% 14.33 100%
m7E3 IgG 5.73 132% 14.72 103%
LM609 (anti-o,(3;) 4.78 110% 13.34 93%
anti-f3; (Chemicon) 542 125% 13.10 91%
anti-B3; (AMAC) 4.61 106% 13.10 | 91%
P1F6 (anti-o,Bs) 4.87 112% 14.46 101%
VNR139 (anti-c,) 4.61 106% 14.86 104%

MCF = Median Channel Fluorescence
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n7E3 1gG 5. 73 132% 14. 72 103% LM09 (anti-c , f33) 4.78 110% 13. 34 93%

anti- (33 (Chem con) 5.42 125% 13.10 91% anti-N3 (AMAC) 4.61 106% 13. 10 91%
P1F6( ant iw@8%)25d41 87 112% 14. 46 101% VNR139 (anti-a,,) 4.BAT/U0@9%4184. 86 104%
MCF = Medi an Channel Fl uor escence 68 WO 02/ 12501 PCT/ US01/ 24784 | nhibition

Vi onoct | n WRR BPder sy rassns Ul Ballor FREEesHoY T3 PR okdRer e 1o

vi tronectin3Rah&HAnRb N8 Pt B \?ﬁ@?yg\yiﬂ%y(ﬁﬁ dependent manner.
Therefore, bl ockade of both avli3 35 is required to conpletely

inhibit M1 5 cell adhesion to vitronectin coated plates. C372A did not
inhibit M1 cel | Milheedls agherntotvieonpatia seieder gies 1g198 &4YER 28¢ aBPEGereadrnf - av( 3S
ascites (Figure 2 ¥ redulBd B LeG) Blthaz1
adhesi on to%\% ﬁg&%g{@fbﬁ@%@oﬁc@%@oﬁ?%ﬁ%%@h@\gmﬁ%r%q'!nig Wgtchogte%{l ﬁlatl 135
(P1F6) asci tceld adhiesidn tnavtltrmg:ctlﬂnaiateti Iptatean€? md@id bbtauhabit Ubllwe&wl@@lamd:hew 35.

aV(33° (1 adEeTIos it E5R BTG o) CYE oh R e RIS N AP S g

partially i nifibiteddh M2l aqﬂéstona@ih@smﬂn cd2a@ PBlaBesibbth wigh pdesitdeLntio, ;s
anti-a, (35 (P1F6) ascites conpletely inhibited adhesion, which denpnstrates

that M21 cel(PEF6) bicies. inslicpting thakibs snibedyrbieshbasb ey BAANGR VRS | 452 FaRfrabior .

Data were nor i d¥mhia)f absence
of ant agoni & Pér% Eel;s R%i%é?&t’iﬁgbé)\%g@ié%&@@ ﬁgh‘gdﬁt?%rggm sth?f1 t\lr?agtl on

wi t hout 1P1 Fficludddt Reoleo elonoontpbirraly intobitee NI HindellBiespal RedProditiegpresendelod 15

P1Fe, data VEFEULNBRARP S T iR o oy i s onel iR BRRon <

but in the pigss mﬁ@n@étlnﬁ%ﬁghms@ B, Y&, B; iffeaieData SveREi B RAlize0 to gEROEhTEH]
bi nding (no anti bl\é{l) non-1|inear regression perforned using GraphPad
S

Pri sm Gen09%xiad @Hdmﬁmgsm thetabeeneerad apipgdnist /- @ptiedis I (B gsciteshibior t
MDAMB4351 2 \V/ [ n of
15 ot riidaponi§ iR b okt QOEGHDIR @ BT CNGRERE R MOR, O
i nhi bi tilén @bsmofwetalgomdmﬂfﬁl Foc@m#gonlm titfagion i th¢ Plyisqu:e of A 6.915tat were

U oneogi nonokfillafd to it A0 AbecRol T an b ESER M i oft 6B PP 1Y, Thte
W33/ W35 Nalxse g@pheﬁhepcrctntgﬁm@smzﬁmldmg (80 kmrbwﬂv)tahétlon-ﬁeeapre@s:e&me of the
cation cal ci i S&ﬁﬁ@#}*ﬁﬁﬁi he Mab ¢c7E3 to bind W33 and is not a

requi r ement 09 to aV(33 as denonstrated in Figures

4c and 4d respectl vely. This experinent was conducted to assess whet her
cal ci um Gen(095 Mab also demonstrated the ability to completely inhibit MDAMB435L2 cell

20  adhesion to vitronectin at a minimal concentration of 1.5 pg/mL (Figure 3). These data, in
combination with the data indicating inhibition of M21 cell adhesion, confirm the ability of

Gen0395 to functionally inhibit the V33 and/or a V5 receptor interaction with vitronectin.

P

4
Determination of Ca™ Dependence for Binding of anti-Human VV33/v¥V35 Mabs to
Their Ligands

25 It is known that the presence of the cation calcium is necessary for the Mab c7E3 to
bind VYV33 and is not a requirement for binding of Mab LM609 to VB3 as demonstrated in
Figures 4c and 4d respectively. This experiment was conducted to asséss whether calcium
dependence also applies to the binding characteristics of CNTO 95 or C372 for VV33 or
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 YV33 is not dependent upon the presence of Ca (Figure 4a, 4b). The same is true
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dependence al so applies to the binding characteristics of CNTO 95 or C372
for W33 or WA35 integrins. An excess concentration of EDTA was introduced
into theve@saysbornmat to 30 chelate the Ca present w thi nP€hESoI/13d$4Ng
pocket of the integrin het erodi mers and therefore, binding was assessed in

t he absence tion. s found that |nd

W33 is not Bbﬁéﬂgeﬁ% egﬁﬁ%gogf"eﬁafogg (?ﬁ%to 3?{5( |s
true 69 V\oeanagé%paamusmeagﬂeaamh%@feséawe@as binding to W35 but not o,
however, for C372 binding to W35 (Figure 4e, 4f) as binding appears to be
|ncreased |n t he esence of Ca. Conclusion The GenO fusion was perforned
utilizing sp P {}l“es froma hybrid nouse 5 containing human vari abl e and
constant region antibody transgenes that was i mmuni zed with human aV(33.
Two totally human aie38et® afadiby evak (ferfonidChilizalg spléndogds emnofa hyteidl opoilse

i sotype re generated. Th bs were furt char act |zed and

fount ¢ hat | BOTRTBIS e CO G SPUPES rreiegNY, TPRETHE Bt HG Brpe ol
Mabs was denpishlaatpad 1tWo bRal C%ﬂh&ﬁdﬁravmmﬁi@&&ed@@tmct@clwa?anaml&aimhwgem
dependent to W35 only for 72 bi ndin Mor eover, one 10 Mab

95), is abl esthemgwwey These Mabs Wﬁé%mhﬁquhﬁ@ceﬂzww %cfo‘awly%b?tb btnﬁe
ligand vitropeed by wwﬁltégraesq@le BRI or tirmwso Mabs DaY denoNga1e &f b cdl&tim

anti -angi ogeni ¢ and cancer ted applications. References .
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Exanple 3: Binding Affinities for Dual Integrin Antibody | NTRODUCTI ON 25
GenQ. 95, al speféreavdd: as CNTO 95, is a human nonocl onal anti body generated by
i mmuni zing (CBA/J x C57/BL6/J, GenPharm International) F2 hybrid mce with
ﬁ0(33 int eg[) 1I n pgrilfithedkfrwpldmmnIméraa&)ﬂalammmelogy\?ism@gyl (19%3)orrposed of
uman vayJj abl e an a const ound to be reactive to
bot h oog{g d*av( 35, guggesfﬁ?f@’egesbleﬁ]amr%?q%)ﬁsgﬁg{zﬂg )-al pha chai n shared by
both integrimn nmol ecul es. 70Neuberger, Nature Biotechnology 14:826 (1996).

4. Fishwild et al.,Nature Biotechnology 14:845-851 (1996).

5. Gastl et al., Oncology 54: 177-184 (1997).
6. Eliceiri, et al., J. Clin. Invest. 103: 1227-1230 (1999).
20 7. Friedlander et al., Science 270: 1500-1502 (1995).
8. Wayner, et al., J. Cell Biol. 113: 919-929 (1991).
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/J, GenPharm International) F2 hybrid mice with o, 3; integrin
purified from human placenta. The antibody is composed of human varia_ble and IgG1 kappa
constant regions and found to be reactive to both a8, and o, 35, suggesting a specificity for the

alpha chain shared by both integrin molecules.

70



WO 02/ 12501 PCT/ US01/ 24784 OBJECTIVE The purpose of this study is to
characterize the binding affinity of GenO 05 for aA and a,, (35 purified

i ntegri nsvanzi1ifsor beta integrin expressing cell |ines. FopCT/useinrs4
characterization, the binding values will be conpared between GenQO 95 and
ReoPro. 5 AEBREM FONS Kd, equilibriumdissociation constant, expressed in
M Bmax = maXi naé[‘ﬁr?unber of binding sites MATERI ALS AND METHCODS Cel |l i nes

10 A375S2 cells, PeiiRRe FEIMANANE i§& bhatdcReiz& MR WasSlNEiAty S8CaTloRTdI0p,
integrins, were cultured in Dulbelcco's mninmal nedia (DVMEM containing

10% fetal bowilne.fsepwified FBSgrinCeaintl &l befz eintegtis ) expresying <6Hi linaspyhony firteer 0. 1
mM nonessent ial ani n ids,. ML : ' 6ald.of RaRIEPL,

Bi osci ences)qhaﬁiﬁﬁzaélgﬁl’lq% b1§d1 aan%ﬁegco]l oér;cogglrat{altd ﬁ)%g%e% ?§ ne expressi ng aYRS
and mnimal cx 3 (NB 15 4546, p207) were cultured in DMEM containi ng 10%
FBS, 1 m{l sodBBREpIATI@ASe, 0.1 nmM nonessential am no acids, and 2 nM
L-glutam ne. M1 cells, a human nel anoma expr essi a, (33 and c j 35
integrins, obtainisg SAVERRIER g‘sé‘}’.‘”a“ﬁ’éfﬁﬁlﬁrﬁ%ﬁ’fpm(sﬁdimB?I ly, Inc.), were
cultured in RPM pRgH andadidtd] Biratsee bEFIGES] sieNnt ai ning 10% FBS, 1 nM sodi um
puruvate, 0.1 nM nonessential amno acids, and 2 nM L-glutam ne. 20 Inter
ins a03 lot JG22499 was purifi at Centocor from human pl acenta. Another
X,4(33 int e/b'AiT#RmSéHE@WTH@?M ation, lot 19100991) was purchased from
Chemi con. avéfggir{egri ton fornulation, |ot 20030055, |ot 1910990 and octyl
fornmul ati on, 9060747) was purchased from Chem con. 25 Anti bodies

GenOQ. 95 Mas puri f ABTESEroels, edlunac mhdlamoma selb dine expaessing yu. Braot ei Py iategrins, were

chromat ogr aphy. .Re o,was manuf act.ur Cent.ocor; no,| i ne
anti - human at4regp ?@5)%%00 SC18 R}edfao@%@g%ﬁgg aifg 40 °o{gga15%§g3m§n(gg 1F6,
a nurine antCelhCunese 43R lanMi dodaiyn §yidGie, 0R-HM doatssdnfidll 060 hcidse r and Punmyhias ed
from Chem con. . 30 rP{ Ej%ol g.gglad’.na. AntASr bodi es were radiol abeled with 125-1 Na
(Aner sham | £12051° a 0% d€IBf8ce Chenicals, IL) to a specific
activity of 1-2 CHIg) celield ey c610n eabinb@b canliferaypitsingvnf; andetiainil ngly OB
(;IJ_V{/\%I g%égg@%%pﬁ&%g/éggggr? DI?/}Eh%gc?ntar}rang%W% F4B'S, ?prglell sfoldi(l:lmagytnln\f/altet, %.logﬂ\/lt he

nonessential amino acids, and 2 mM L-glutamine.
M21 cells, a human melanoma expressing o3, and o, B; integrins, obtained from Dr. J.
Jakubowski (Eli Lilly, Inc.), were cultured in RPMI media (JRH Biosciené'es) containing 10%
FBS, 1 mM sodium puruvate, 0.1 mM nonessential amino acids, and 2 mM L-glutamine.
20  Integrins
o,B; lot JG22499 was purified at Centocor from human placenta. Another o,
integrin lot (octyl formulation, lot 19100991) was purchased from Chemicon. o,Bs (Triton
formulation, lot 20030055, lot 1910990 and octyl formulation, lot 19960747) was purchased
from Chemicon. |
25  Antibodies
Gen0.95 was purified from cell culture supernatant by Protein A chromatography.
ReoPro was manufactured at Centocor, Inc. LM609, a murine anti-human o,; antibody,
(1976ZK, lot 20020559 and lot 1910329) and P1F6, a murine anti-human o, 3; antibody (1961
P-K, lot 17110560) were purchased from Chemicon.

30  Radiolabeling
Antibodies were radiolabeled with 125-I Na (Amersham, IL) using Iodobeads (Pierce

Chemicals, IL) to a specific activity of 1-2 pCi/pg. Antibody concentration (mg/ml) was
determined by dividing the adsorption (OD/ml) at 280 nm by 1.4. Specific activity of the

71



i odi nated anti body was determ ned by diluting the anti body and counting an
aliquot in the gamma counter or Topcounter (Packard). Specific activity
(cpm ug) woepmspvol une (m) x dilution factor concentrati POT/8QY23784
determ ned by OD7$0 reading) . 5-Intearin-coated plate bindig n assay avl3

or a"j35 inte g ‘g{3§, 0 v
Tris, 100 mP (ﬁﬁégh m‘lﬁ %’ gﬁ"lé g%%#ng?eglbﬁ/%nh’?ﬂt@ ’gibgér‘g Eﬁ or| TBIS(§U and
coated at 5@ampib cpmtelvagﬂbp@nntor(%clﬂmﬂ)l _pol ystyrene Linbro pI at es (Fl ow/ | CN)
bovi ne-ser um al buiteAT, BT formif R amtihl R S aRA AR 0 2 L e,
Fifty mcroliters of diluted antibodyconestratithel@ging deteimphédiat @D sueasiow) ed
wel | s an cubat ed f.0 2 h .at 37C After three washes wi th TBS- Tween

5t

buffer (IBS oxi dase conjugated goat anti-human 1gG
F(ab'), (H*L, Jacdsgpra)r |oc0135 Lﬁn&@% waddilutdd 40; @@&mmi befferddsalife @BS, TBTMAS

dded d bat ed_f t t
Fi mes, “and dGel 50N NECh PN PG AN T KBRS ROV 0 14 LAl o
sol ution (ORRpeSk iR 98 Wl%%ly@?‘regg Léhbio Ma&b b &/168) Sverfigid Mt #0di RIfGes were

phosphate, '0.01% H202 and | or devel opnment was st opped after
15 mn at romhedt\mﬁp"éB&Carénd/\blmke@“@hl\ll"/ﬂmm seryfeplbimein €8S Andn d BS&erd ’f?&f 1ép490

nmin the é?ﬁﬁ g\wﬁ%&ﬁ@‘ Fifty éxm:r%f}t%rs (ﬁ'angﬁlf ed a%hﬂaiyn\gascéﬂ'a&?ﬁ’l %fl@até)%"'&fa%rded

wi th G aphPa (version Sof twar e Results were
expressed asvéfismakingatatadi fork hat GiCt A&ersthltee N@ﬁheé withTBFeTwoca buffere TBS +0.1%

equi i bri um- (] 8506 §409{aa£%' BilfBse gag%ﬁnﬁ‘ﬂaﬁﬁmtﬁﬁ%@? AL Mack b fordgbenined

froma non-11near egressio ata-usin bi ndi'ng
assay Fifty Ind@Goos ﬁlttétps i fl %dBS H11BS wasdaddbélaecﬂ @@uafmd Bmdyh i2h TOZJ% RENICTaHEEl a
cont ai ni ng S £

triplicate tz%{%t(e:%gz ﬂ‘g%ﬁﬁéyg&ﬁ%% Vélggg&@lltglqcb%?ggﬁ%mc tﬂ@g&g&é?rghse
(Packar dp. Ciabét&ta/\milalan(w@atsamaf) monsi&t@g tofet1 37 Citrigesit §-2Masidann phefpbate,
times with K i C i ++,
JRH Bi osci meé)&gﬁ ?herrlnsggjisﬂppr?gt e oqlé%bag‘f}ﬁ%} edﬂngt@}g? rg?tgﬂrq?o V\étcl_@?l%nct
20 (Packar d)tempsratusedelittd0. 3 ¥ Hyi#$),| andaradescedrt r¢ad a0 ODra dinoiadhd Mplegulgvaldynamics

gquantified i r]atgpeeadTopCount er (Packard). 30 To deterni ne nonspecific

bi ndi ng, expperlrren 5 were perforned with a simlar set of dilutions in the
presence of 100- fBﬂndmgXCJH% wf:reugér&taaddedvmnﬂrmﬂgd PRISMet(ersivme3, t GephRadber

of cellspl a% g%va&e gach wel | o Cgslsglgcf F,lsf bOMLial E%dm\ée_ﬂ_f; e Wr%%(mr\%ﬁﬂ%ngaf Wt h

trypsi n,“"poo d count e e’ m croscope per
cell 35 \NaSequﬂibﬁuﬂnailssGblﬂS)nfoﬂiding\mnstaﬁ? (expressed as M), was determmed 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 confluent cells cultured in
96 well tissue culture plates (Packard). Cells were incubated for 1.5 hlat 37°C; gently 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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WO 02/ 12501 PCT/ US01/ 24784 Receptor nunber /cell = specific bound cpns Xx
6. 023 x 1023 nol ecul es/ nol e specific activity (cpnmig) x nol.w. (g/nole) x
cel | numveo o2/Bsax, the maxi mal binding sites per cell, anBCTW801Kd784er e
determned froma 5 nonlinear regression fit of the data using PRI SM

Resul ts and D scysslon nQﬁl%er/E‘ém—?‘E Q8¢ Blunti REmPL A% RFFhdlbdukeshdidies was
performed by neasuring the bindi ous concentrations of GenQO 95
(and ReoPro) to purified a, (33 asmtcific adBBy (apméghy molwhde/mele) & e¢ll nusgher ace
receptors at equilibrium The saturation binding curves were rectangular 10
hyper bol as, suggesting a single receptor binding site for GenQO 95 and
ReoPro (Figs. 5- GmaxMthe skinaH bifk@@9jites Ananlcylsi andothet e seers aletgrmaingd fropi adi ng
data (sopetines cal . t r . icents) were performed using a

one- Si tebhy|518rr1 ng?rare%rg%fc’%%gé)?ﬁlr%ggtraé@é?g%js I't in PRSMto obtain an
affinity, Kd , and receptor nunber, Bmax (Mtul sky H, 1999). Several lots
of GenQ 95, ReedPrapddhiguppinn fied integrins were used to ensure an 15
accurate determnation of bjnding affinity values. . The saturation hinding
curve of GenO. 95 RFrmytign ?}.‘L@Q%’E‘g%@%&“ﬁiyé%lées(‘ff?sg‘?erﬁg%‘edadeW‘émﬁ tHHF‘Hg’néur ve
of ReoPro onyagids tdemPdbeofbaDs((FhdReoPRPIo p@ @SB antl RERR@RriANShd to
standard devi ation of six separate experinents. Results obtained wth
Triton for meethtsufhceofrecaptom3at wavilibruysyndhe saptipy rHnding ryie | Hire rarsdose

obt ai nedf r ide0 t QR0 2N 6.695
i ned %gl.)e{f)a%, %g,é%égtf{%% gﬁ{k’l@ ﬂeézégt 5 i dtﬁq\r%( &e%@tCQQO@B%@SReOPHﬁ&% ?@1 46

mean Kd was | ' he nean ReoPro Kd was :
x 1010 M TRAdotulalsuHal M. Bhnabiisispf dhase satwptiamebityiog dafy (sgmeiinmes salicdfcatshsd at e

(Fig. 6A) a%qp&ﬁ%nﬁgkv@ng ngfg MRirgf dﬁg-@i%‘% RpRfboBhoRkicar fRAL&ch Bl AtrRISNI 6.

6B) are shown as the nd standar eviation of six separate

exper i ment s.obRissan afnibh Kdi, pedireodpids npmber feman (Masvlein Bt 9% wer e nor e
consistent than t ' st I 5 Qikedi Q LAl 8R- usdd 8o GRaR %
mean Kd on a" (35 %ggazgpgzggq%q?vy&&;gﬂsl}gaya I;I\L/ll%lil?{eoicl-l"ﬂr‘%&lls_howedusno bindi ngnand
no dose-lfesponsse deferaiid®n edbindide pifiaite valuesTRbe pityationdinding arteyel\enQds opor

purified integrins re.canapar L ndi (0} XPV :
various cel I*7es ?%\ﬁipgiﬁer @[@i%qgé]gﬁ? H’{aﬂlgq\%f‘%&fr%g%?%%s%sﬁgﬁgﬁég% gﬁ'h
A375S2 cel | SSBMuépedseixpe eean GRi3standard ale@StionFafgix s&pdrate spaningetsi Rebylts\ohtaired on
A375S2 cells _were: Kd =.5.2 .+ 2. 04 09 and 120,000 + 37, 000
recept or s/ ceffl Tiiign Symplafipy, O%%VBEYB?«%)%(‘? & é%/%“oﬁf ?PW%’?@Q% g\aﬂ s gtgalﬁ%@?m
GenO. 95 bi ndhdgetf1FotdhiARnCO SB WakR: pidieh, fhe 5eB0H53nehl Kdwds03. D+ N 33a0d0844;000
+ 24,000 receptors/cell ( cﬁ Z??ié)“'vm gells express a"G33 and a435

‘HQS .

Fi
integri . 128 the nmapBeoBrof: fpi0CA11s were: Kd = 8.5 + 3.03 x 109

M and 200, 000 + ﬂépsaglpﬂioﬁﬁ)?rﬁlﬂ{g% eccﬁ4 éenbdegon le&;,Bs %g?typplg‘%/ (i’?gsﬁll% g%d_ tlhe

PCT/ US01/ 24784 Simlar ce bi'ndi ng studies were perfornmed wt

ReoPro on véanindmgscuce df RebPreon an o,f; 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 GenO.QS mean Kd on o, 35 was

25 2.5+ 1.04x 10" M. ReoPro showed no binding and no dose-response oﬁ o, Ps 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 A375S2 cells which express o.,3; and o,3; (Fig. 7A). Mean affinity values on A375S2
cells were: Kd = 5.2 + 2.04 x 10® M; and 120,000 + 37,000 receptoré/cell. HT-29 cells
30  express o,fs. 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 o,3; and o,Bs
integrins. 125-1 Gen0.95 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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Fi gure 8A-C shows the binding of 125-1 ReoPro wth A375S2 cells and the
nean val ues obtained were: Kd = 22 + 3.7 x 10"9 M and 370,000 190, 000
recept or sy@et/i2s)Fi g. 8A). On HT-29 cells, 125-1 ReoPro showedowa4mé4mal
binding (Fig. 8B). 125-1 ReoPro binding to M21 5 cells showed: Kd = 10 +
2.00 x 10- QSIMIMHQ@&MQQOQU&ILCSI\ZQC%@l@or&@@%qb§j[ ®RebPro(dn ehrioBPell [iee  bi ndi ng

val ues of 125-1 ReoPro on M2l cells are consistent V\Aéh val ues previously

publ i Stigee 8aTasheys fe bindampf 125-§ Repkip Wity AB{¥di §7ys 2Bd e @eps VAEGwn i n

Tabl eSyifsidd vl 222 SUTTRIY® OF; 281G, 9@0 arpdo M&@t@mémgmg @31 @npur ified
|ntegr|ns 10 ¢, 33 coated plate (35 co tedgate(n: Kd

n
(M KdHTHRf celisehts-bBeoPra shpwed ggnigna bméma (E}g-lﬁBB bp-LReqfire binggngpe 12 5° + 1. 46
X 50- 1QuNeghjegi ok & 1Habs g 3.10SWIIRd ¥602f00 Ge1Q.09b raReioRRRRT(PigalE). Nitel €s to
cel'ls 15 A375S2 cel|s A375S2 HT-29 cel ['s HT-29 1 cells M1 cells cells
cells blmang MyluereE dpt-bReoHke CMMReiclp 1§ cansirny Wyth palushpisyiopdy Pilished e |

cel | Patm &8l 1908y 2 +2. 04 120,000 1.3+0.38 81,000 8.5+3.03 200,000 x 10"9
+37, 000 x 105 (n=5) 24,000 x 10"9 + 80,000 GenO 95 (n=5) (n=7) (n=7)
(n=4) (n=8)ARevmpg opbinding rarpls ioetrvNeg TRlPl-2 Negli gi bl e 10+2. 00 660, 000 X
10-9 +190,000 x 10-9 +120,000 n=6 n=4 n=4 n=3 n=7 74 WO 02/ 12501

PCT/ S 2A T LI SHER Pl b NG MAPRESENTADO( A) EN EL NOVENTO DE
LA PRESENTACI ON SOUM S(E) AU MOMENT 75 WD 02/ 12501

PAD US01/ 24784 that are cultured in three d| rrensi onal fibrin matrix,

t hereby denonstrating that this antibody nmay have potenti al

anti - angi ogeni c properties.

o,B; coated plate (n = 6) oP; coated plate (n = 6)
Kd (M) Kd (M)
Gen0.95 2.1+1.33x10™" 2.5+ 1.04x 10"
ReoPro 2.5+1.46x 107" Negligible
Table 3. Summary of Gen0.95 and ReoPro affinities to cells
15
A375S82 cells | A375S2 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
5.2 +2.04 120,000 1.3+0.38 81,000 8.5+3.03 200,000
. x 107 + 37,000 x 10° (n=5) | =24,000 x 107 + 80,000
Gen0.95 (n=5) @=T7) (=7) (n=4) (@=8)
ReoPro 22+3.7 370,000 Negligible | Negligible 10 +£2.00 660,000
x 10° + 190,000 x 107? +120,000
(n=6) (n=4) (n=4) (n=3) (n=7)
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Introduction There is now considerabl e evidence that progressive tunor
grom h i s dependent upon 5 angi ogenesis, the formation of new bl ood

vessel s. Wieyeshl ood vessel s provide tunors with nutri ent BCHUS01ER4yRIEN,
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. Integrins are heterodineric
transmenbrane proteins that play an inportant role in nmediating cell
adhesion, mgration, survival, and proliferation (2). 10 Expression of
integrin av(33 is mninmal on resting or nornmal blood vessels but is
significantly wup-regulated on angi ogenic vascular cells (1-3). The closely
related but distinct integrin av(35 has also been shown to nediate the
angi ogeni ¢ process. An ant NSYUFUBNISHEDRUPOYEFHINGav133 bl ocked basic
fibroblast growh factor (bFGF) induced angi ogenesis, whereas an anti body
specific to avl35 inhibited vascul ar endothelial growh factor (VEGF)

i nduced angi ogenesis (1- 15 5). Angi ogenesis can be mmcked in vitro by an
endot hel i al sprouting assay. This system involves endothelial cel

ecogni z6s. | ntagRESERTATE BN e TAPRE SRR B .

endothelial cell migration 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 growing in a fibrin matrix. Materials
Human basi ¢ fibrobl ast NDNSOUNESE) AL MEHENIBUBEROTVasCUl ar endot hel | al
growh factor 165 (VEGF165) were obtained from R& Systens (M nneapolis,

. MAB 1976Z 25 (LM609), a nonocl onal antibody against integrin avl33 and
MAB 1961 (PIF6), a nonoclonal antibody against integrin av(35 were
pur chased from Chenicon (Tenecula, CA). ReoPro and Gen095 were obtai ned
from Centocor's dinical Pharmacol ogy and Anti body Technol ogy Departnent.
Human fi bri nogen (plasm nogen free, > 95%clottable protein) and bovine
skin gelatin were purchased from Signma (Saint Louis, M). 30 Cell Lines
Huvecs, Human unbilical vein endothelial cells, were purchased from
Clonetics (Walkersville, MA). Huvecs were cultured in endothelial basal
media (EBM) kit (Clonetics) containing 10%FBS, long Rinsulin-like growh
factor-1, ascorbic acid, hydrocortisone, hunman epidermal growh factor,
human vascul ar endothelial growh factor, hFG--b, 76 WD 02/ 12501
PCT/ US01/ 24784 gentamicin sulfate, and arnphotericin-B. Cells were
i ncubated at 37C and 5% CO2 and nedia was changed every. 2 to 3 days. Only
passages 3 to 8 were used in all experinents.
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Fibrin Mcrocarrier-based sprouting assay A nodification of the nethods of
Nehl s and Drenckhahn (6) was used to neasure 5 capillary tube formation in
t hree-di mems2/@sal fi brin-based matrix. Gel atin-coated cyt PABRYS® /24784

m crocarriers (MCs, Sigma) were prepared according to recomendati ons of

th lier. Freshly t ocl d : ded in.E + 20% FBS and
endot hol | o e St PRHAOTG" T RATe"C REGRY PRLTBI-GIE e WAPTDPME. The

celI's were aby mVegokariabitaatidgenit Poophtss. during a 4-hour incubation at 37C.
The MCs wer e t hen suspended in a large volume of 10 medi um and cul tured for
2 to 4 days nfredughien i " 504 002 at nosphere. MCs were occasionally agitated to
prevent aggregation of cell coated. peads. MCs were enbedded .in fibrin gel
that was prepar etf"a¥ Py .rﬁ’ﬁu%%%nﬁdtﬁartipﬁ%eéﬁvi ?%?ﬁ%“ﬂ% REEPS ?esnéB??}led in
pl ai n, FCrampiogsikid/the eRMbiddnifagw BB 2essEisliThese biiod veBtis bicvidealsars edht ai ned
various antibqdi es.. To prevent excess _fibri nolé]%{‘si S, ﬁgf fhjbri rtl-gnbegded :
cell's, apr ofHFH WO R GeH GVEhFIFT BPifGAoA 2P a8 R IerdFaES§ Pbut h

rre?ii a at 20@midt gau.s t&:@ibt]ant;‘sﬁasto(g)j Rré'teglt gﬁ@éd’ﬂ/a?né mrm/grdeﬁaauao d doms/crotehef ifnfelbilfiilsﬁggenl |
solution at _a densjty of 100 to 1 (50-1 eads er well-48 we
plate) and BF3PFPEICHEEETsHHNREERS arﬁgetﬁrﬁwé:‘i?‘tepf)ﬁg‘b‘f‘ne FaBFrB’iOgel?SotH"%‘ Pl ). After
clotting WagngedRlrelt e mBdiftinglceB ediekibR Mnif@ A, siriviigandrblifeREPOEENt S

descri bed above except fibrinogen and thrombin) was added to,the_%%bri n

mat ri ce) TR&PTpwien e5InjRera o Bt S aniE! o restig on RABYHlophvassrls hut fsienilipsplly

After 1-3 d : I i.th i in
B, and t nd R S e B D T S MR nba e
di anet er of hdshitso bnmhasn (dib&liay theasgiogeaivtprédessd An Ratsholly geraratedRigsiostosBdn

Huvecs can f.or.m.capi -1ik 0 n cultured.in.a fibri I

(Fi gure. o) . IOBRGRRb D o an FRGF el it ol Phchins Ruised Aol e
beads and exdeeifid td A3 ihigibigeddasdular efidttietal gidvah fpry ($PGBLhduced nsyiciensls (1-
several cells formng a lumen. This process resenbles mcrocapillary
formati bh i®-vivo, because it involves endothelial cell ni gration, invasion
and cell proliferation. Quantification of sprqout formatjon reveal ed that
Gen095 i nhi bi ted%n@ﬁ%ﬂ%?ﬁné’le neegxllqie‘iwrvgm by %%%&?tﬁlﬂﬁ??ﬂﬁo%‘rﬂééssa}‘- figite

medi a (Fi guirRol&Yend6ieThi Bt higfhtioh and HY6RBra o] RAGS5 1sQULMER MonbdMHabirtiBelly
sprouting nore effectively than Gen095 (Figure 11). 30 Caoncl usion Formation

of new bl oothtiseessizes egrineniSend g vl setthoednegrips regulstararotheliokeds
angi 0genesi ggrdinSn @ pRAERSRioh AheRGord] W Gt fline whkthéGeAos beuig Rgine! | al

sprouting assay. TheSe sprouts represent mcrocapillaries that are fornmed
inres p%(gsesnr@lt@zggf pyjleficbal selisalhis exampfe dpscriblgroperimengs (iardeaopstepte et my|

that are pr bR EEHRin CEAAARIARMAERRNEBN if BRb) keSS DFCE and
conplete ne ilg?ésstllhrm?s:tpgg&lg dot ePi a?dﬁ(l:ell spggutn?ér%g, suggesltxi ng that this
antibody cMateddlf ectively inhibit av(33 and av(35 function. Wiy Gen095 was

not as effectivepamah BRic/TorMRD ZohPRdioPGFGPPAN a8 dascular endothelial growth
factor 165 (VEGF ;) were obtained from R&D Systems (Minneapolis, MN). MAB 1976Z
25  (LM609), a monoclonal antibody against integrin av33 and MAB1961 ('II;IF6), a monoclonal
antibody against integrin av35 were purchased from Chemicon (Temecula, CA). ReoPro and
GenO95 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).
30  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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conbi nati on of LM609 and P1 F6 is unknown, but it is possible that Gen095
recogni zes av(33 and avj35 with |ower affinity when conpared to LM509 and
P1F6, resypeotrizely. Collectively, these data denonstrat ePC”n'aI‘smmm% can
inhibit the conpl ex process of m crocapi | ary forrratl on in vitro.
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matrices. The plates were incubated at 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 éapillary 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 cells forming a lumen. This process resembles
microcapillary formation in vivo, 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 inhiBited sprouting more effectively than GenO95 (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
bFGF or a 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 av3 and avB5 function. Why GenO95 was not as effective as the
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does not block cell adhesion to fibronectin and type | coll agen. Gen095
also inhibits magration of endothelial cells that have been stimnmul ated
wi t h basiwod/xsebl ast growm h factor and | ow dose serum BenOS&/24ms¥ bits
i nvasi on of tunor cells through a fibrin gel. In conclusion, Gen095

functionally blocks aV(33 and aV(35 in a variety of cell-based assays in
vitro. 5 Abombineien ofdsV6SIad PIRiupmoyarhyiita) pAsHPIS thabGenO9 israsairett i de
DVMSO - di net hyl sul ' Cj i el BB bul i n
Mab - nonoc g%‘é’? SS‘A'H{I?‘ﬁ%eggfﬁn&“-ﬁgg%otrqua}i%dlé@gﬁ %ﬁg%w&odg%“{d nper ali:q gérwe)’ 15
HUVECS- hurtagse dath idérharasirate ehan Gem@iSt dae inhéit tieddngplextyfF@ess dfowicreeapiiesy ¢

fibrobl ast etgrowt h.factor |Introduction There is now consi derabl e evidence
that progr eSSPE 'UHBP growth i s dependent upon 20 angi ogenesis. The
formati 6n dfeferewebl ood vessel s provide tunors with nutrients and oxygen,
carry away waste, products act onduy fqr~the. Spr cells
to distant sites" Seve{:'%ﬁt@gﬁﬂ?%@aﬁé\% reagl#’itzﬁqéﬁ(}tﬁlérgﬁgﬁég’gﬁ |r§%%¢ilgﬁgt in

t he angi ogeni ¢ process. Al M9gghnghszeadss as h&tgetdd Twenorcl reataes- Geringa bé177-
proteins that play a crL§4i cal role in cell adhesion to the extracellular
matrix (ECM and nediate cell survival, proliferation and mgration (6).
During 25 the angi ogeni Eli@i®BRSad CasmthDANY9aVIh3 volabLoVptegins divéd on t he
surface of activated endothelial. cells, which in turn helps these cells to
nmi grat d%nd proliferat e?{EHENA}: léﬂgl?tb’(‘i‘a’ypoé"@%lr%‘icg‘ﬁms”éb i3l naé.‘%gl@cadl ocks
basic fibroblast grow hadapbRent(eGhlminganpd.omesagaond0s22M@Beas an

anti body specific to avl35 inhibits vascul ar en(iI(?t hf{l@j %hdaﬁﬁ&o h _factor
(VEGF) induced Angi ogeResksPE.dentgonery ANuRpseaFrl¢ Ul Rely rﬂggﬁr{@%’f@’enesi s,
aV(35 and aV(33 regul at gygiumRizorls RtlotedM6StSssidh 1 iAducRI 2pRfosigviasi on,
processes required for tunor cell netastases. Previous studies indicated
t hat Gen095 bi nds to pusngi¢geric higodsesaadd CaN/( 33 1P htléeft-i ns, therefore, we

det er i ped whether ¢ hi sant hadyGauhd Lunebianl yshl Bk R 33 Taang

aV(35-nedi ated é€ndothe and tunor c¢e esion, magration an
i nvasi on. Material s anddiffetdntially 3&luhbtistegril sxpression Wind@h hfig0dascular

PCT/US01/ 24784 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 aV
20 integrins. Science 270:1500-1502. t
6. Nehls, V and Drenckhahn, 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 Endothelial and Tumor Cell Adhesion,

Mirgration and Invasion

Summary
(CBA/J x C57/BL6/J) F, hybrid mice (1-4) containing human variable and
constant region antibody transgenes for both heavy and light chains were immunized with
30 . human placental V3. One fusion yielded a totally human VB3 reactive IgGlx monoclonal
antibody named GenO95. The totally human antibody was found to be reactive to the aV[33
and aVP5 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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Bovi ne fibroblast gromh factor (bFG-) and human vascul ar endot heli al

grom h factor 165 (VEGF165) were obtained from R& Systens (M nneapolis,
MN). MABWO@SER50LM609), a nonocl onal anti body agai nst i npenusen/av§433 and
MAB1961 (PIF6), a nonoclonal anti body agai nst int egri n av(35 wer e

pur chased from Chem con (Tenecul a . ReoPro A[\%SE ng‘f (en095
(1ot: JGLOGSFOFOvRlpEk et adhceign ftPoﬁﬁr@@ﬁ?‘b@Bﬁl tymg eIE:el 4% mhiSer ¢ 5

(pore size mléramn m&&tﬂa{ap&m & hdve B BeshRndd vl vasie Tibtddes! @owih hr.and
VWbrant TM cel |l adhesi on assa kit (V-13181) was purcgﬁﬁed frgan m Mol ecul ar

Probes ( Eudewdoseorpm. Gpas “ﬁ}l%srﬁiﬁéﬁ’ér?f fyes celfsgpionglya HOPR/eR Ercogeiiien eq)
was pur chasgiobs ﬁﬂhﬁgﬁﬁmocl@wraﬁﬁ oly@B$n 4 vgﬁﬁ’f&yrbf%@[lgaseh RsaysBRVinde skin
gelatin was purc from Signma (Saint Louis, MD). Human vitronectin

was pur éhased from Pronega (Madison, W), and type | collagen was
purchased fg ﬁl[ RO BRL (Gaithersburg, MD). Cell Lines Human unbili cal

vei n endot heq 1al” cells (HUVECS), were purchased from Cl onetics

(Wal ker svi |IBS#\ - bfne sanmaﬂbwynvmre cultured in EBM nediumkit (d onetics)
cont ai ni ng % long Rinsulin-like growth factor-1, ascorbic acid,
hydr ocorti sctjz)(?fe alﬁgnrr‘ggﬁg%l dermal growth factor, human vascul ar endot heli al
grow h factMvISOgdmmeahmlsulfoxsiql fate and arrphoterl cin- B. Cells were grown at

37C anq,5%H2 A0 i s changed every 2 to 3 days. Cells were
passagg when tfgtegt)o?@gc%e%a%% confluence. Passages 3 to 8 were used in all

experi nment dg - #miogloB8H6S. 2 hunman nel anorma cel |l |ine expressing the aVj 33
and aV(35 |1\qabegm|n%§10 ntib%lagai ned from Centocor Cell Bank where the cell
line was deéired 1166 copl asma and bacterjal contam nants. The cells
wer e cul t ur@ - ppricEMeMityedi um suppl enented with 10% FBS, 2mM L- gl ut am ne,
1M sodi um ruvate %j 0.1 nmM non-essential am no acids. Human col on
car ci noma 9ore ‘f”%pe\ﬁa/ere obt ai ned.from Centocor Cell Biology 25 Service
Depar t riént ,HWE@SELHuhﬁnombihchllwemamahdméc@d free of nycgpl asma and bacteri al

cont am nant [ in a- MEM nedi um suppl enented with 10%
FBS, 2 MV qf(% ﬁ?vé?ﬁbﬁgc\f%r?%}aéto%?‘ﬁ{rlﬁgcﬁr uvate, and 0.1 mM nonessential am no
acids. Flow Cytomet ry For the detection of surface integrins, cells were

har vest ed, {r cﬁx suspended in 30 unsuppl enented RPM nedia, and
sequent i al 19 PR Bat ed for 60 rrinutes onice with anti- integrin mAb (10
g9/ m) and FITC ] abel ed oat an use,ant i bod.

ed
anti-integrin ant*Bday°v anéﬁefﬁ ¢ & eé“éen%lgt Lka g i @umorag?]%mgl geplx%enﬂ?p%k
subst i t20t i amgdgenpsis. rmlﬁeyfonﬁmontmﬁdywwobh vesselb ymldammednthnmtrbmslyn@ exrygey as

regalve COE o ik bRt VLY o RELYAS al BEACR R, o
Several studies have defined the role of integrins 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, avf33 and avp5 are upregulated on the surface o% activated endothelial
cells, which in turn helps these cells to migrate and proliferate (6). An antibody generated
against a VB3 blocks basic fibroblast growth factor (bFGF) induced angiogenesis, whereas an
antibody specific to aVB5 inhibits vascular endothelial growth factor (VEGF) induced
angiogenesis (6,7). In addition to regulating angiogenesis, aV5 and a'V[3 regulate tumor

30  cell adhesion, migration and invasion, processes required for tumor cell metastases. Previous
studies indicated that Gen095 binds to purified aVBS5 and aVP3 integrins, therefore, we
determined whether this antibody could functionally block aV3- and aVB5-mediated
endothelial and tumor cell adhesion, migration and invasion.

Materials and Methods
35  Materials , -
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WO 02/ 12501 PCT/ US01/ 24784 Mcrotiter plates (Linbro-Titertek, |ICN

Bi onedi cal s, Inc) were coated at 4C overnight with vitronectin (1g/m),
gel atin W0 824g250fi bri nogen (100 g/m ), type | collagen (ROT/US@QU/237§4, or
fibronectin (10 g/m ). Imrediately before use plates were rinsed with PBS
and bl ocked for 1 hour with 1% BSA/ PBS H7.4). Fibrin-coated Mcrotiter
welI's were 5 for Reung{ibroplag emvyih faceond bR 2pd ek Vaé?ul"’frieﬂﬁg‘?t%’@leﬁ.o gPent
cel I s (HUVECS (WEE antkre SRR £dm WRITS SY 2@ (BHnithpdlis Galg.eMABAM76Y yonesnent

dye (Mol ecul ar Probes, Eugene, OR) according to the manufacturer's,

i nst ruct i ong moneelonsb peithodwagtinst integrmexvAriad E3d 86y pmevgelaarentifodgivEm
nmedi um After .cel.l densi was j 0 S rg.ldicubat ed

with variou8 aéngﬁélétﬁ%r Fnatofvgﬁsw%rf %&H%%dg?@gn fC‘?!ol)ré[:l.&l)cg(l mIﬁmg%l%?%MTﬁgéﬁg @&'

cel | - ant3 booyAMIZE) aitdeGeva9es 1i0t: ad tEd99)owere bbiginé¢d G0m LeporomBIOGOAKdell mdtupat ed

for |h at 37C. Pl ates re. rinsed twice wt OBS to bound | s
and adhesi oMSGELPHE §E6T L™ FCg pﬂ“h%’*%i’(?@%eégﬁlﬂ;‘f nsP%é%e%g’?MH{)}ogﬁgrﬁlgﬁ at
I485- 538 nm cfﬁgdlheﬁdbgségs)ndt O\/Bﬁ%&?@%%ﬁﬂ&hﬁéeﬁ?fr&ﬁrMeﬁcﬂﬂlﬁ‘ Brgﬁ&gmdgm_, @arytrol .
sotype matched anti hodi es_served as ative control. emat actj c

M gration AESEMN [HasEHRqEen; %aﬁnga%s@ﬁﬁgr p}%@ﬁ} ofaterrehisesly frppy §
Chgnber S W RBsefrcR Qh¥SEYEE Bend, MTHBAIR skid-golatilivei fFeHacdd, frob® Sighal(BdinRRES
and a pore size

of 8 n). Sub-confluent 24-hr cell cultures (HUV or
A375S. 230 we MO Hireay wg%orwctnh weg 9\5@?%%@%@%, P%%a%e&i‘afiﬁm e\,k,f)a?ﬂ;ﬁi WP%E ﬁcgﬁ‘éﬁ‘lied
in their regpesirkSdSEIH 0BCEBRIAG B, D) Ng 0. 1% BSA. Cel I's
(100,000/500I? were added to the upper chanber in the presence or absence

of antibodi €8l1L6s 20 facilitate chenptactic cell migration, 750 | of medium

contai ni ng 0. 1% BSfaanshotlich! RReehdomelibiZcellg(MUVECE), SREdIpurt¥ed 86mtMRESs and
10% for A375S2 cells) was added to the bottom chanbers and the plate was

pl aced in a(VekewslleYityraad ithey 0t5ae ewitured i ERM siedingskit rlpmstisd eqniaming 10% ¢ o

8 hrs bysreprByi e tR1sGBl-life PRWHactRA, Widofbidt 2618] tyARocEMREA REmhR pidéhRl
filters were fi xeé wi th 3% par af or nal dehyde and stained wth Crystal.

Vi ol et . The geovetle fretopfhumen vasgylefreadptbeliahgewiiniaglar, gpnidmien shlfate priamapoterigiae opy

and i mages Wer&IRNALY gR4nUe e 4laesob s &nd nlelR IR AAM S bvery 306 BYRYE L@ en
MIls, PA). The software anal yzes the total area occupi edr}()y t he st ai ned

cells on tHerppassagad svlwa bey rasehadi PQ%rconfepnehi Papsaedsi 3 detd yepr sisdr 1 ghal

to the ext e@&peﬂ%eﬁt@.‘ | mgration. Haptotactic Mgration Assay Cell

m gration assays were performed using the transwell chanbers as descri bed
30 abov@Owi th sl ThA3RE hirgatrihdeomaRell din¢ gxprasking tha @3 iané oS iesrivg W8S ane
was coated w.th P tr cti ) ] Lature,
and then bl 3’48?2%‘8‘1 \\frvio{}%@%g%cé)f gf: ]i( t%; ﬁ;ﬂ%% gqlf(% JB%K/ lg%SmaS{Hé %Iggdmﬁ%eeérg@%aoﬁbgdgggfa g‘? 60
mn. Next, ecirichoesampaes.\Tsvells wetehcuPBSd dm BMEN medivne suppBatented fiitel O di um

(75, 1) oo O 5o L S Al R S v
washed twi ce, an@dunmsusiendecdnoma FEF29nedlls egerermtitained fomh |Genfot @0 COD (318108 )
were adgg d tS%rvice Department, where the cell line was deemed free of mycg;plasma 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/ml). 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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81 WD 02/ 12501 PCT/US01/ 24784 the upper chanbers in the presence or absence
of anti bodies. The chanbers were placed in a tissue culture incubator and
m grati owoay12bi owed to proceed for 6 h. Extent of cell PCOUSITM4 was
determ ned as descri bed above. Invasion Assay 5 Fibrinogen

(Pllasm nogen-free, 100 | of 10 nd 100 | of 1 U
m xed and i mmd.Mmtg}eréz&a%dmbrﬁ@ﬁ%écﬁ@a%%ﬂﬁca%ﬁ InshW%@PPat?i]aéﬁr% | pl at es

(6.5 mm Al IERIRL wie Qilhl My EARSS, At fo.0RY, Bofih Woo%g%lgwﬁ%hﬂéen The

pl ates were In ated at mnuteés toforma fi
Conf | uent t(Uovpg/md)ebt BbroW3®H 8.0/ makpr Ienrnafdsqmdy héfoedise pleten Wmefrulg@iwth BBRIspended

i n basal nedi I nt e 10 qa/ ogen
(Enzyme Re?&gggﬁﬁ%%%f Vo lge%WF%n(P 81§L1/§11rr11|1 B%agedzzﬂgﬁéoélg rweﬁ?gpﬁllsg of
ant i bodises, forted byithnﬁmbalttmdtrﬁear(lmnmmltrmgat Adherent elitp GHAYHCS HTCR bihds

(100, 000/ 500 re e t ence absence
of anti bodi’ty %E’Fﬁ@e‘ieé%éfe% d{‘?p%ﬁ W%reﬁ?gtaﬁggg |G"81rlllmhl?r lger?be TSl ed
with 0.75 rﬁkc@ﬁlnéﬂpﬁgﬁ%m&wﬁr Wﬁlstﬂhu&e[ haecks@s, vashdretmiat dxfdasuspamiedamﬂ 1% t he

pl ate was nsf ti.ss cul ture i.ncubat.o Af t 24 .hour

i nvasi on @ﬁ&f@&‘ﬂmﬂy Arfté IRy Has ?:Aéﬁ%%ﬁfiﬁx %/ém Sp° Wlereﬁncgg%t ton
swab, i’inslf tdlﬂeh xfalrlb%@cfoslcmﬁ@ori‘s :coi(ﬁfﬂllblwdlé&rfoa% minadt afar. mad fk&lhatglbo@ndlxﬁirawmd hvm' th
Crysta olet., The extent of ce ragi a ze Phase
3 rmgeandrige 8 v (URFPaS HEGrnSeteainbat Ay P ol Hfir Sk Wb 20
Gen095 i nhifgid @ r@¥d33mbéind c@n/s(a?aéam@lb@&/%@ﬁhdedadahﬁ@dréyaerﬁh P f&erP95 bi nds
to avf33 and aVvf 35 int e%ql ns, det er m ned whet her our tunor cells

(A375S. 2 arflupmskan) aifth> éamhéieilaﬁheé@v fasBRAsPaekvellfesed #iaeithe corfdw

cytoret 1y riadiealietdaidlotd 2Reas dthathb/Egel | S express both aVf33 and
aV(35 integrins, but HT29 cells express aV(35, but not aV f33 integrin

(Figure 12,0@He)mta%§cﬁ{ l&pb‘gﬁ (12A, B and C) express avf35, but not av(33
integrin on their sur H{JVEC (12D, E and F) and_ A375S.2 (12G H and 1)
cel I's eb¥press av@@%%@%‘vﬁ‘sws “ﬁteeﬁjfﬁoﬁn‘iﬁinm Pnbppswel] ohampers ‘TVthﬁrPQ%"IﬁFSr‘eand
endot hel i al r d [ f VR | ow
cytonetry. n}ﬁ% hl ng? l’rﬁglsn%h%{rl]aigh%ad) néft}?mrlllggr éi&g}ﬁ@%g%ﬁf ?gﬂ%dﬁgﬁh%%gtcence in
the pres enaellcwﬁllturss)@wEﬁﬁtoc ASds At W@@dtyrvegrﬁbwtth @tmgm -ERTén wephed itvight and

i ndi cates p%ﬁl ﬁn\éﬁ I?:’% ?%Waﬁgctwp‘ QumG’frel?'\/ggglu%”%?Q rslir%CtOef:( t @Sﬁv( égﬂs 10

gg/m); irect ed

Gen095 (10 (gDOrD()O/SO’DnB vefdd sided mfthﬁmpex%amheranlheslr@nn@for BhyotEE€ of Aﬁﬂ*@@lei 'E»nd HT
29 cells to. vario matrl rotel erm ned. i Gen09

conpl etiﬁ y fRAhRS @038%%%1 dﬁg@f“’r}-ﬂ 6‘}1‘7&3?% ?lﬁmgrebl ]1(3/e bgé‘ VLTS %

and parti al by, for REdRO@eNfor mcswa@nﬂ)% FRrATT589 3418 whk 8dR8 to the bottom
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 Violet. The extent 10f cell migration was
25  determined by light microscopy and images were analyzed using the P.hase 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 using the transwell chambers as described
30 above with slight modifications. Briefly, the underside of the membrane was coated with
vitronectin (2 pg/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 pl) 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. Cel}s (100,000/500u1) were added to

81



35 indicating that the antibody can block avf33 and aV(35 (Figures 2 and 3,
Tablel and 2). 82 WD 02/12501 PCT/ US01/ 24784 NOT FURNI SHED UPON FI LI NG NO
PRESENTAD®) A)/128N EL MOVENTO DE LA PRESENTACI ON  NON SOUM BCEUSA4REIVENT DU
DEPOT 83 WO 02/ 12501 PCT/ US01/ 24784 Table 5. Adhesion of A375S.2 cells to

vitronectin, gelatin, fibrinogen, fibrin i necti n _,an ol | agen.
O et b fho e e PRAST ok etesr bR B he Rl P Ephegioh b2
anti body wasepl®irt ﬂi&'u@ﬁor&n@ﬁﬁ@r&ﬂfﬁn vads alt@ldd taghesddofor 6 h. Ekentatfsehméegrafon
antibody that was copsider 100% Each data point is the nmean of
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is 10 g/ nl .mmédhasdRay SD Vitronectin CGelatin Fibrinogen Fibrin Fi bronecti n

Type | collagen  Human 19gG 104.Q 5.3 94.6 1 1

100. 0 §.5 99. 1 Filyinpgen (gminogen-freg 11?02'30510 wg%mﬁzfmgzmg%%g@ 9‘“‘1’64 0
8.1 100.0 \&Jasﬁmx&i FQ 28n&iaté %Zde‘éﬂtogheg%p%ﬁarﬁbe??of% vzelﬂ-QQnSQféll glaﬂe@J(G QR
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38.1 0.7 .on of
human col 0%7 If%rl norrlﬁtmff“l‘cl“%@iL Ial S rnoge\%l(?&glﬁ%éttﬁﬁﬁg %ﬁ d’/%sj2 gjeg [%g’g@%v\gs
performed agntifped, Redpemied/bhads. méhh sapbiasémed twithBBAVec BaAeghdwil lpg/nder ved
as a negative control. Data in Figure 15 are plotted as percent of maxi num
bi ndi ngw( alBSAUPEER  anti body), and are the nean of triplicate

det er m nat i (@RS et Resehich L@@Q%ﬂbb@wswmmmbamMnmdnemdahmmeal andel |
m gration 15 Inte?rlns aV(33 and aV(35 part.i ate in m_gration

t her ef or e vieculaieé 1ﬁé‘Hnmesvﬂ"ié‘t%’iem@ﬁ@% C@Bﬂfwgﬁf)?fé@ 4] WFE?ri’éé‘idi tA PR at ed

cell mgrat t | BRphiiM M{axnand
aV(35. Gen0 %‘%H%%\s{g t%e%%%édgﬂt0§tabs:ar’l%ﬁ?%fle%ggﬂéér?dg?é gfvf’eg ‘ p |1 &Jt\bg?h;? 1| on \lxlnen

vi tronect i reherberyresdillad %th%ﬁmb&ftlp%cﬁ%l)l\ﬂ(ﬁﬁﬁ guilpiels sepv e& a§ 2 cherpeatiFastant ¥ v
Gen095 af s cht% 819!5 #%nmlﬁ’dﬁg 'a@iE'sth:ulQJ% ﬁc&ﬂ%ﬁ%ft@ﬂ@ l'ﬁb’ﬁ?s5§wgsl&1e\bt{sstcr¥rﬁna&%r um

(Figures 7 hese di ngs could be potentially inportant for
angi ogeni ¢ tyngmouingrthe kelfsagry tTEéQEU‘S@ ?t peiten ssighgant thehfdters weret fred evith 86r

Gen095, aV( ?’af@rﬂglcf%ﬁc%%nd Aafhel @vnﬁl r(fﬂlstaﬁ §550L afig kRAL el nﬁgrtahé&?&tv%dan@llﬁzeda

varlety of mgrator actors that are present in serum
using the Phase 3 image analysis software as described above.

Results and Discussion
20  Gen095 inhibits cevPB3- and av3S-mediated cell adhesion
Since Gen095 binds to VB3 and V5 integrins, we determined whether our tumor
cells (A3758.2 and HT29) and endothelial cells express these integrins. Flow cytometry
indicated that A3758S.2 and HUVEC cells express both a V3 and aVB5 integrins, but HT29
cells express aV[35, but not aV33 integrin (Figure 12A-I).

25 HT29 cells (12A, B and C) express avp5, but not avp3 inte'ﬂgrin on their surface.
HUVEC (12D, E and F) and A375S.2 (12G, H and I) cells express av35 and ovf33 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 (mAb directed to avf33, 10 pg/ml); B, E, H, PIF6 (mAD directed to
avps, 10 pg/ml); and C, F, I, GenO95 (10 pg/ml). o

The effect of Gen095 on adhesion of HUVEC, A375S.2 and HT 29 cells to various
matrix proteins was determined in detail. GenO95 completely inhibited adhesion of HUVEC
and A3758S.2 cells to vitronectin, and partially to fibrinogen, gelatin and fibrin coated plates,

35  indicating that the antibody can block V33 and aVBS (Figures 2 and 3, Tablel and 2).
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M gration of HWECS toward 2 g/m vitronectin. The assay was perforned as
described in Methods and cells were allowed to mgrate for 6 h.

Phot om cvogoamsst are 25 representative fields (10x obj ecPCV@SIeazd4 of cel
mgration in Figure 16A, absence of antibody, (16B), Gen095 (5 g/m),
(16C), Gen095 (40 g/m ). Figure 16D is graphical representation 84 WO
02/ 12501 PCT/ US01/ 24784 of cell mgration in the presence of varying
concentrations of Gen095. The data were nornalized to percent of control
(no anti body) which was considered as 100% and each point is the nean of
three transwell filters (+/- SD). Mgration of HUVECS toward 2 p g/m
vitronectin in the presence of antibodies to 5 av(33 and av(35. The

m gration assay was perforned as described in Methods, and cells were
allowed to mgrate for 6 hoyys FURYPRREED nafg; Mbs directed to av(33
and av(35, 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 nmean of three transwell filters (+/- SD). BSA, nouse |gG and
human 1 gG served as negative controls. LM609-PIF6 10 represents

conmbi nations of both antibodi es. The anti bodi es and BSA were used at a
concentrati on NP BRESENTADOM)EMEBELOMONMENTICEDE LAPRESENTAGIBN M gration
assay was allowed to proceed for 4h and the data was captured as descri bed
in Methods. Figure 18(A) is a graphical representation of cell mgration
in the presence of LM609, PIF6, conbination of 15 LM609+PI F6, i sotype

mat ched control antibodi es (human and nouse). The anti bodies and proteins

were used at a concent Rati g i is a graphica
representation of ceIPﬁ%$gﬂgﬁ&%%89ﬁgéﬁ%oﬁﬁggﬁhﬁéﬁgﬁghéoPro and Gen095.
Phot om crographs are representative fields (I Ox objective |ens) of cel
mgration in Figure 18(C), the absence of antibody, Figure 18(D), Gen095
(5 gg/m), and Figure 18(E), Gen095 (20 g/m ). The data were nornalized 20
to percent of control (no antibody) which was considered as 100% and each
point is the nean of three transwell filters (+/-SD). Mgration of A375S. 2
cells toward 10% FBS. M gration assay was allowed to proceed for 4h and
the data was captured as described in Methods. Antibodies were used at a
concentration of 10 g/m . Figure 19(A) is a graphical representation of
cell mgration in the 25 presence of varying concentrations of Gen095.
Figure 19(B) is a graphical representation of cell mgration in the
presence of LM609, P1lF6, conbination of LM609+PI F6, isotype matched
control antibodies (human and nouse). The data were nornalized to percent
of control, which was considered as 100% and each point is the nean of
three transwell filters (+/-SD). Photom cro-graphs are representative
fields (10x objective lens) of cell mgration in 30 Figure 19(C), absence
of antibody, Figure 19(D), Gen095 (5 g/m ), and Figure 19(E),
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Gen095 (20 g/m ). Results described above indicate that Gen095 bl ocks tunor
and endothelial mgration to vitronectin and serum Next, we determ ned
whet her ™ e2/&30i body coul d inhibit bFG- stinul ated cel | PaT/yR@II40%8. As
shown in Figure 9, bFGF stinulated HUVEC cell migration 35 towards

vitronectin, and en095 significantly blocked thig stinu cel |

m gration. lgHe 90‘*@/511’25’61’\3%@% £ B@%ﬁ?"z‘ﬂﬁfgﬁcm\ﬂc b ﬁ‘n%eni—tb@g@%bf?imfnd?d
vitronecti gpkn chiteRr @&@HQ@E &l dafeéston id e MEHéﬁkfeSdfdaﬁo&f cofit@tratiorosr akibsdyer
filters were coated wt

/M vjtronectin, and_t sa rformed
as descri b&as PW“%F%M’%WC‘@&% cell pehesion | 1 dhgetbsere of d’t"‘gli gy fthﬁ\é g r?on%)%r‘igi Yure
20A-E,  eagbpogdatachi@idpointSis iHeemeBaT u@licse lde@siv@iohs {+/19D9I $hd duncentldlion &l gur e
20(A), bFGF;, Figure 20518) 5 Gen095 (5 gg/m); Figure 20 (C, Gen095 (40
g/m); P gemtibodigs yso is KOMEFEF, Figure 20 (E), Inhibition of cell migration
in the presence of various antibodies is shown graphically. Gen095 bl ocks
human nel anoma cel | invasion Results described above indicate that Gen095
can inhibit cell adhesion and r’riAéh%ﬂqnd%)”-fPerefore we questioned whet her
this anti buuy COoOUT U 01, OCK..C UT cett I OTT, UI 1S S That
i nvol ves cel | adhe5|\zlﬁr°n%f36r adé%{?tlmon of ﬂfﬁ B at tr| x and %r at'| onﬁgﬁee%el S
t hrough the degraded matrlx We chose flbl’ln as a matrlx for tumgollageils
because 5—AA ii :

LMBO9, Suggesishnd t he i ngal veﬁemmf alu.d epst 39b331.9Nn t1b45+r3r1oces@o+1s
Gen095 dose dependently inhibited tunor cell invasion through fibrin.

I rrel evant PIFG and a281%5+A8b d$7r‘bi:t7éd t29-4pt B el 82.9¢P1.T b/ 11P1-8ECTOESPL.Q&r/\Bed
as negati vep rols ect YA e, , dat st t,.
effectively %‘I%g%k i I’IQ/%%I%C#’I $ n %g’nbng cgﬁ%ggg$nv§§?§n 4&6 2@5%%%%

cells throuBl¥éa fibrin gel (5 ng/n1) | nvasi on assay was allowed to

proceed for .2 and ta was,.C cr|

Phot om cr og?ggﬁg ar el gaé’p‘? ese%?t‘%(pe\l; laals'dgg(mé1 %%gt :\/ste)pﬁenss) | 4O+59

i nvasi on i nRE&FGSIr € 244 A} ot7he @bsance oefs 20.1ant |1b<9duse&, ROQORSS. 621(93)1 +Gen095
(10 gg/n1) Eigure 21(C) and (D) are graphical representati-of—of-cell

i nvasion in presence of Gen095 10E5 F(ab')2, LM609, PIF6, LM PIF6
(LM609+PI F6), hunman and nouse 1gGs (H19G and M1gG. Gaph Figure 21(D):
The concentration of all antibodies and proteins is 10 g/m. The data were
nor mal i ed to peAdessionoff huown colon Caroingme IHE'@&WHS ftviitconelins Eemadhasoroapsays
100% and e%gg f}?dnglh a§ d’é&ﬁbgﬁeﬁ’lnl\/fg ho&éﬂ'r g@ﬂ taﬁl%@x%%l) IBSfPl t:da%dswélﬂ seré@)as a25
Concl usi on P esion, mgration and Invasion requires integrins such
as av(33 andegatiRbconirgle D@5 it Figats| & are plotieded paneent of hxokmakipdine fabeenas 0B5

i ntegrins tgrﬁ}bo%é,rang)&pg e Sgn &Vm%l?c%%{é%hﬁloné‘&?s mor cells. Gen095 was

able to blo ion and 1 nvasion o
Gen095 blocks human melanoma and endothelial cell migration

15 Integrins aV33 and aVPB5 participate in cell migration, therefore we determined
whether Gen095 could block vitronectin-stimulated cell migration. Vitrbnectin-stimulated cell
migration involves aVP3 and aVB5. Gen095 dose dependently inhibited endothelial cell
migration when vitronectin was used as a 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 angiogenic and tumor therapy because they
suggest that the targets for Gen095, a VB3 and V5, are central receptors that are activated by
a variety of migratory factors that are present in serum.

Migration of HUVECS toward 2 ug/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 pg/ml), (16C), Gen095 (40 pg/ml). Figure 16D is graphical representation
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30 were stimulated by bFGF or serum These results suggest that the Gen095
is a potent inhibitor of tunor and endothelial cell expressed av(33 and
av(35 i ntvego/mso1 References 1. Taylor, L. D, C E CarnBC”K/USD/mmszar, K.
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D. A Cheresh. 1999. The role of aV. int egrl ns during angi ogeneS|s

i nsi ghts into potM\igtatign OWWEQSWT@QO/&E 5o Mightonassay; wasiallg¥ebiogpersed for The
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practiced otherw se than as particularly described in the foregoing

descri pti on pssteinexerrpbadst 2 aBIcomrtefS Omsdnk Figuei 186D innerapkied] aﬁtPif@ﬁ@atW ofhe
R
PCT/ USO1/ 24 T8lis (V(kmbjdcﬁvﬂcm)l‘qﬁlaell Bigration in Flgure 18(C), the absence of antibody, Flgure
18(D), Gen095 (5 pg/ml), and Figure 18(E), GenO95 (20 pg/ml). The dat:a were normalized
20  to percent of control (no antibody) which was considered as 100%, and each point is the mean
of three transwell filters (+/-SD). :

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 of cell migration in the

25  presence of varying concentrations of GenO95. Figure 19(B) is a grap:ilical 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), Gen0O95 (5 pg/ml), and Figure 19(E),
GenO095 (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 HUVEC cell migration

35  towards vitronectin, and Gen095 significantly blocked this stimulated cell migration.
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human and mouse [gGs (H—IgG and M-IgG). Graph Figure 21(D): The concentration of all
antibodies and proteins is 10 pg/ml. 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).
25 :
Conclusion
Cell adhesion, migration and invasion requires integrins such as avp3 and avf35.
Gen095 is able to functionally block avP3 and ov@5 integrins that are expressed by
endothelial and tumor cells. Gen095 was able to block migration and invasion of cells that
30  were stimulated by bFGF or serum. These results suggest that the Gen095 is a potent inhibitor
of tumor and endothelial cell expressed av3 and avB5 integrins.
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n AT ol AR 6 LR TR L ARSI AT P

[
i
intracolic, intreCcefay] @ad D. HiNziragassd i mntlgM-gmbﬁpamum amibb(aag/ﬁﬁmr dical ,
intraosteal i ntrapel vi i ntraperi.cardi.ac, tra |ntraleural,
i ntraprostatic, ‘ioﬁ"QDPé‘Bﬁﬁ%ﬁﬁ ‘Vtquﬁlf @Pg@f%ﬂons f[‘%"ﬁ%hé%g)g?nt rareti ngl

i ntraspinal, i3ntNélﬁ>B1%@ﬁ/|H| , 1096.1 atdnerat6d GightavidigUn@RdnN &fabh Ik raxesi Watlige

bol us, vagi naI rectal, buccal 15 sublingual, intranasal, or transdermal.
15. A net hod acc%‘PEfFlPﬂj’ =y 1é182Pm 12, further corrpri si ng admi ni stering,

prior, goncuruentikywied, MNes. ﬁaoﬁ&]ﬁén a0 BeAgietHitg, ?r Vatiitisvns F eHirdigg, &L SaSt
one conposition _conprising an e ectlve ampunt at_ ] east ound or
pr ot ei gpsel ect edBffrf”%r;Eiﬁia]P fcglé%t R MeKapik Mg Eigginsapt & 15§ é{ﬂﬁbﬁn‘?gbgﬁp

TNF ant agoni st, gReantHisSHMRL | Ih@manal Srﬁd)r%croﬁilamw)bdleﬁ f2fh naneet lsﬁamaof
non-steroid antl -inflammtory dru AI D), an an e% an anesthetic, a
sedative, a Iocamlné]ﬁ@%sﬁb"f‘?&?nlcé"‘%ﬂ\[ &ﬂcbﬁ‘d‘m %é‘g 85Ln" anti m cr obi al, an

antipsoriatiC,;, aGa0G, | £.03&rREhOM. @t@uranabzﬂnh& §t®ﬁr@ilﬂs @mlegreytahwpqwml n,
an i m"rum zati on, an i mrunogl obuI i n,- nOSUEH‘EI’ essj ve, 2584

hor monel3 a horm)H?é”r SpeieRivEnes HFaget f%{Tr“%Fgf?ﬁféIF cerrelogu P4 7

ant i depressantg, 1t Bpgy ChRL bE. A AckiisHul 8800, atheashdIgR @vohheeg&ﬁsoaum@ bet a
agonist, an 25 in a éd stéroid, ‘an epi nephrine or analog, a cytokine, or a
cyt oki ne ant agonarmogﬂlf@ls msightiintalpottenal seechanismsrafsichien and qlinissl degplepmensl at ed
manmal i an anti - éﬂf&gtgln%amﬁ%sg?ﬂ%nh@y' 397 .¥30l east one variable region

conprising SEQ | n sald device is suitable to contacting
or adni ni st erth nﬁlsiéandexaM |Pe &5 Brapks RanY.i Shdffert C. Matkdpgaida Jameyar@P

east ope nmode s thed 39’59”])9 o &F Rt asg%bgféﬁi%%@%%is b%%slh it racg%‘sm ar,

nt r avefious, i nt |cu , n r 3t onc

ntracartiIagino&smmeam&naomwﬂnary, |ntracelial, i ntracel ebel | ar,
ntracerebroventricular, intracolic, intracervical, intragastric,
ntrahepatic, intranyocardial, intraosteal, intrapelvic, intrapericardiac,

ntraperitoneal , Itiwill ibapleauhalthe 1h‘ﬂ=1hﬁapd’aﬁ$é atatticed iotherva putharoasaparticulauty r ar ect al |
ntrar enal nt.r tra trasynow al, intrathoracic,
ntraut eri ngescrlﬂ??? \%‘82 rEgging %STT 3 ?7@9311"??8& ‘rectal, buccal, 35 sublingual,
ntranagal , or tNamswes AbificéiBns and variations of the present invention are possible in light of

the above teachings and, therefore, are within the scope of the appended claims.
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WO 02/ 12501 PCT/ US01/ 24784 NOT FURNI SHED UPON FI LI NG NO PRESENTADOQ( A) EN
EL MOVENTO DE LA PRESENTACI 6N NON SOUM S(E) AU MOMENT DU DEPOT 90 WO

02/ 12501 WRCWZ/USO1L/ 24784 27. A host cell according to cl aP@T/2801/2408 ei n
said host cell is at | east one selected from COS-1, COS-7, HEK293, BHK21,

CHO, BSC- 1, 2/ 0, 293, Hela, nyeloma, or |ynphona cells, or
any derivati Tmﬁ@ﬁﬁgd or transforned cell thereof. 5 28. A nethod

for producing at |east oReleadibohe Mbldled hAk@GNibandindiabRedrin 26955AY | Biipfising
translating a nucleic acid according to claim 24 under conditions in vitro,
in vivo or 2flepsseneyarighliegion semprringdt IR NOeg¥i®h anti body is expressed in

detectabl e or recovebabAﬁd&m%ﬁan@o%d Ae SRITZAS Llal@, WIRARA kAl aglbaay I east
one isolated mammalian anti - ¥e rin antlbody havj ng either

all of the h@és/«;uablﬁé@gﬁnwhaaﬁffwwgéatdeagweéﬂ@é@ feyym atdasy l‘b Nicasleat 15" aMd 3;

or (ii) all atClEasmﬁ M. ghd: 1&h@don: DR amino aci ds sequences of SEQ ID NOS: 4,
5, and 6, and at |east one pharnaceutically acceptable carrier or diluent.

30. A conposition accérdimgual sitegriaiantitpdy agcgrdingep claihpr Vagreig sad a1t@ast  one
COMpOSI | 0N GRS :B:AfesSh (066 bhy fordTPHA 1L oA abf isderipfoiiaMPOUNd OF
protein selecte romat |east one of a detectable |abel or reporter, a
TNF ant agoni st, an ant4| r fyve ispatei] oucleic aeid enaoding pilgaghene 1&‘”%48‘? E’é‘infné‘ lianganti-

non- st erQi d t t hetic, a
sedat i vé(? ad oéllét ane Wﬂ@%g%ﬁ%ﬁéﬂéﬁ?@%ue&&%&ﬂ% nt| m crobial, an
antipsoriatic, a cortiscost sblat@d,nu@laicacidlveﬂtorccompnmmgmlsdateém}cﬂm axpabi etin, an
i nmuni zati on gl obul i n, an i Mmunosuppressive, a growth hornone, a
hor none repf‘%%‘ﬂ@r{f’%g a 20 radi opharmaceuti cal, an anti depressant, an
anti psychotic, a sti mdl.antprokaryoas dieubarpedi hositceld pomisitgenasdgainustejc aid

i nhal ed ster o] dd an Eﬁj{l?ephri ne or anal og, a cytokine, or a cytokine

ant agoni st . 2°4TMEAR °BffiE P | di ot ype antibody or fragment-that specifically

bi nds ats5l east one i sal.af&dstrelin@biding taokinm 6lweereimdagbiidsticeding athadtonkavi ng

either (i) all of.th a L) i i NCS:
T2 and aoelbp e CONT ppSTnaERe v PR HOR L aR E S P B i os

of SEQ ID N{%'el%(rjnaﬁ)r ligﬁﬁoﬁla c38s, ofariyeictiedive it taliped 6t wanstormbd t&irlttheig)fa dual
integrin related condition tissue, n, or ani ., comprising
(a) contacting or adnifni ét”éqﬂ?“ﬁdpord’re%ﬁﬁéﬁ]tef‘%ﬂnecaélﬁgﬁ‘?ginﬁéﬂ Ig&"fl}écti ve
anmount  of atcom{(n%?r?gtnaﬂﬂﬁudgsﬁll@teﬁ:dacmhlhéfb Al 4 Hd@d cohitiB’y ih Ritdinl vt

havi ng eit her all of the heavy 30 chain CDR am no acid sequences of SEQ

| D NOS: 20 2 in sifwgisugh thet the dpgl infegringntibordy if prprssed imfgiectghie or recoverable amounts.

9. A composition comprising at least one isolated mammalian anti-dual

integrin antibody having at least one variable region comprising SEQ ID NO:7 or 8, and at
least one pharmaceutically acceptable carrier or diluent.
10. A composition according to claim 9, further comprising at least one
25  composition comprising an effective amount of at least one compound 01"' protein selected from
at least one of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle
relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an
anesthetic, a sedative, a local anethetic, a neuromuscular blocker, an antimicrobial, an
antipsoriatic, a corticosteriod, an anabolic steroid, an erythropoietin, an immunization, an
30  immunoglobulin, an immunosuppressive, a growth hormone, a hormone repiacement drug, a
radiopharmaceutical, an antidepressant, an antipsychotic, a stimulant, an asthma medication, a
beta agonist, an inhaled steroid, an epinephrine or analog, a cytokine, or a cytokine antagonist.
11. Ananti-idiotype antibody or fragment that specifically binds at least
one isolated mammalian anti-dual integrin antibody having at least one variable region

35  comprising SEQ ID NO:7 or 8.
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am no aci ds sequences of SEQ ID NOCS:4, 5, and 6, with, or to, said cell,
tissue, organ or animal. 33. A nethod according to claim32, wherein said
effecti vavampwsviis 0. 001-50 ng/ kil ogram of said cells, PCHIS@E/24084gan or
animal . 91 WO 02/12501 PCT/ US01/24784 34. A nmethod according to claim 32,
wherein sald contactng or «SaLARFLALRERL! Bhih s Bl Hhod 38kl BndIRAC
sel ected from parenteral’, cut aneou tramuscul ar, ntravenous,
ntrarticul arg cellmssaibpmmmbnaalmal; qetpaisibgom nal , i ntracapsul ar,
ntracartil agi no cilgtj%l
i ntracer ebrovent lr%% ﬂa& ng%‘f’? r a&lgfe}[m,g a%r%l?o;sglé)%\%%% lﬁ%ﬁl 2ter agas l&mcof at
i nt rahepat i kastiond rsalaysd)mnm;aahn arltlndltr&‘h.ﬁﬁ&gelalantlboldy haped atilest qmtzmqbﬁnegxan di ac,

[
[
i
i
i ntraperJtoneal ral i ntrapul nonary, intrarectal,
|t rar el <SG U e, 8RR 559 Y By QAP S REr ot hor act ¢
i ntraut er: ne, intr aves_|3ca: Arb@h(btﬁacc&raﬁllgg@&lamf El(}jbvaéremlﬁuﬁié&bctlveSmb]tlmtﬁgEal

i ntranasal, er na met hod according to claim 32 urt her
conpri si ng Qgéﬂﬁé@ﬁ P%f@r,n"fi%‘?ﬁrlﬁotissu BEUPT IRy or after said (a)
contacting or adm ni star.i ng, méhod @a&ﬁmcgm@clslaﬂm%é&@@ald@ammingioﬁ@u&m
effective anpunt of at st one co rotein selected from t | east

one of a d¥REEEEHITS 1§ ‘é}b‘gfileaétro“fe 894t £ ‘?Cte g%FJ)%{ﬁ?r%}g%‘ﬁF‘g%neo%l%P’qu et i c,

a nmuscl g r eln@xddibus, ehtraﬁ@ﬁﬁpﬁﬂtﬁbroacmanm&ma&hﬁalamh’acapaﬂiralﬁﬁedaanxgxﬁkmsg
(NSAI D), an, anal gem c, an anesthetjc, dative, a |ocal  anet hetl c, a

neur onuscul g %rwelflfracahala}ﬁwcmeé?llﬁb.lgfracerawoamca%r%ﬁw'ec infragegvical,

corti cost er ingdgastie, MRaRRPALCCinFh@Y6Yafhial AR RsMAINIMARKIBE, iktrapéiatd@BING Zat i on, an
i mmunogl obulin, an imrunosuppressive, a growh hor none, a hor none

repl acement m&rﬁwglwalr BEPRIpaly wgaga%tﬁt&amﬂapwow iinjFrcRS dnffarenal jntraretinal,
anti psychot jngas Jﬁnaﬁmt{ﬂdkﬂﬁhl iBFA RSB B2t @Vbsicd, RRGQvASNIr8dtal, Bical,
i nhal ed, st eroi an eplnephrlne or analog a cytoklne or a cytoklne
ant agonlt . subingual, iriepnesal. ogEsdeEmalonpri sing at | east one isol at ed

manmal i an anti- 20 duals i ntag@éthe a%e&ﬂdb.?wcmy1zw%rﬁertm{pnemg aahims&fmghe
heavy chain CDR am no aci d sequences 0 3; or (ii)

all of the PilQJhtoreHEanHy ortica i) siteréing @qﬁ&i@%@gﬂw atdgasy <rri9 comwmpn 5, and
6, wherein sahdisd@\hCfredtve §Mbﬁrﬁ9fﬁléa@t&{é%ﬁ &dnegr teﬁpsmeefegmhtdt RYst3ALd at
| east one anti-dual integrin antibody by at |east one node selected from
par ent er al , o5t dttetakitdeRss or remﬂer,éﬁlﬁ%wa@@ms@ #t PEHSHBREC, 2 PSTlaralaxens ar |
ntrabrgpnc hhé}kotlc' BB&@&H@@%ﬂ%ﬂan{n%&?‘aﬂ@S(NbMD) ZParaREGAGARAIsHRGE, BOUS,
intracavitary, intracelial, intracelebellar, inhtracerebroentricular,

i ntracol i c, scdptier alosphanethgtic, wwwswlaru Rlockpra n ariapaebial, an stipsaripbodr di al |

i ntr aost eal corlifsleRBE | M laftabolid HEHRPE] LiGAFSoREN, ah HhnBRSIHoh UG RIMmunbAbhAR! gur al ,
intraprostatic, I nt rapul monar Intrarectal, intrarenal, Intraretinal,

i nt r aspi nal IMMYROSERPyESEVE: alerovth hprmoneradioreone replacsmertidrige a radiapharmaseusisal,

bol us, Vaghrf‘ﬁltrdeﬂr@s%ﬁrﬁlan aQHﬁs9alotlc Sa%lrﬂuwyah asthdM ﬁ@tﬂ@aﬁ% ra theka %;gE)@lgtsg? rmal . 30

37. An article of manufacture for human pharmaceutical or di agnostic use,
25  inhaled steroid, an epinephrine or analog, a cytokine, or a cytokine antagomst

, 16. A medical device, comprising at least one isolated mammalian anti-
dual integrin antibody having at least one variable region comprising SEQ ID NO:7 or 8,
wherein said device is suitable to contacting or administerting said at least one anti-dual
integrin antibody by at least one mode selected from parenteral, subcutaneous, intramuscular,
30  intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracelebellar, intracerebroventricular, intracolic, intracervical,
intragastric, infrahepatic, intramyocardiél, intraosteal, intrapelvic, intrapericardiac,
intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal, buccal,

35  sublingual, intranasal, or transdermal.
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conprising packaging material and a container conprising a solution or a

| yophilized formof at |east one isolated manmalian anti-dual integrin
anti body wav/mgoei ther (i) all of the heavy chain CDR anP@DUseli/d7&lequences
of SEQID NCs: 1, 2, and 3; or (ii) all of the Iight chain CDR am no acids
sequences of SEQ ID NCS: 4, 5, and 6. 35 38. The article of manufacture of
claim37, wherein said container is a conponent of a parenteral,

subcut aneous, intranuscul ar, intravenous, intrarticular, 92 WO 02/12501
PCT/USOl/24784 i ntrabronchial, intraabdom nal, intracapsular,

intracartilaginous, intracavitary, intracelial, intracelebellar,

i ntracerebroventricular, intracolic, intracervical, intragastric,
intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac,
i ntraperitoneal, |ntrapleur@kyrpug@ngpﬂgytﬁﬁn@FHJ apul nonary,
intrarectal, |ntrarenal intraretinal, intraspinal, intrasynovial, 5

i ntrathoracic, |ntrauter|ne |ntraveS|caI bol us, vaginal, rectal, buccal,
subl i ngual , intranasal, or transder nal deIivery device or system 39. A
nmet hod for producing at |east one isolated manmalian anti-dual integrin
anti body having either (i) all of the heavy chain CDR am no acid sequences

of SEQ |D NCS: OIZRE§EH ADGQ(A)EN ELaMOMENTREDE I PREBENT ATIONaNi no aci ds
sequences of SEQ ID 10 NOCS: 4, 5, and 6, conprising providing a host cell or
transgenic animal or transgenic plant or plant cell capable of expressing
in recoverabl e anbunts said anti body. 40. At |east one anti-dual integrin
anti body produced by a nethod according to claim39. 41. At |east one

i sol ated mammal i an anti ising at | east one
heavy chain or |ight chgﬂwﬁéﬁgﬁﬁigﬁhd“?ﬁ@bgﬁﬁﬁguigpggggauence of at | east
one of SEQID NCS: 1, 2, 3, 4, 5, or'6. 42. An dual integrin antibody
according to claim4l, mherein said antibody binds dual integrin with an
affinity of at |east one selected fromat least 10-9 M at least 10"10 M
at least 10" M or at least 10"12 M 20 43. An dual integrin antibody
according to claim41l, wherein said antibody substantially neutralizes at
| east one activity of at |east one dual integrin protein. 44. An isolated
nucl eic acid encoding at |east one isolated nmanmal i an anti-dual integrin
anti body having at |east one heavy chain or light chain CDR having the

am no acid sequence of at least one of SEQID NCs: 1, 2, 3, 4, 5 or 6. 25
45. An isolated nucleic acid vector conprising an isolated nucleic acid
according to claimd44. 46. A prokaryotic or eukaryotic host cell conprising
an isolated nucleic acid according to claim45.
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47. A host cell according to claim46, wherein said host cell is at |east
one 30 selected fromCGCS-1, COS-7, HEK293, BHK21, CHO BSC-1, Hep &, 653,
SP2/ 0, 2930 otiedsar nyel oma, or |ynphoma cells, or any der POBUSWIE24784
imortalized or transfornmed cell thereof. 48. A nethod for producing at

| east one anti-dual integrin antibody, . conprisj transl.atin .nycl ei c
aci d according to cl af 44AdKgkselisrondinedasiag iﬁ??@g{elq ﬁa@%@%%e@gs ‘#n situ,
such that t i i 1t 1Y S % 5 i tie r

recover abl elggﬁgg%ﬂh%}ég%m&%g& PCT) ;}5 l%%l?gd%gg@d}é%%ég’?égbgzﬁon
conpri si ng 283, Helass tnyeloenaj erdyaptedharvalisrad dngdemdvative, dualorthlivee g iransformednstly

havi ng at It%irseg one heavy chain or |light chain CDR having the am no acid
sequence of " at ﬁ'east one of SEQID NCSs: 1, 2, 3, 4, 5, or 6, and at | east
one pharsmaceuti cal |y 2acceptmbthed éamprodicingy at dédstiemt antbdi) intefricanijbodyt i on
according to claim49, further conprisi % at | east on conmpositi on .
conpri si ng GMRISRE rRAAtngHA HICI aGq 29GoKERS Iy AH YTTT SBPIGPEY B i @dlect ed
from at |eagt pfeqaf @clfjtﬁﬁllet% ath1 ud AR Bty 1€ PPrEREd iPdet¥raAnIbAgoNi st an
antirheumatic, a miséle  Te axant, % nar cot ?]c, non-steroid

anti - i nf| anradwerybldamguislSAl D), an anal gesic, an anesthetic, a sedative, a
| ocal anethetic, a neuronuscul ar b ocker,. an antim cr.ooii al

t 0 .
antipsoriatic, a cortpPéost &y fBPOSHINNLATREFNE %Peé"‘IFtoqn&,‘s ﬁtegwgﬁ?%ﬁ&a@flfn, an

| muni zgg | Oftyal & rih ﬁgmmglh%bmgiegheragaﬁ BFUORSYP PELS EDRGmifb Afekkknb@roroNe, a
hor mone T epl acemsnt drug’ a radi op armaceutical, an antidepressant, an
ant i psychot $EQ Ia NQS: h2 aad 8; ordii) alkafiiredighbelianE PR aming acige seguensenviEQ Bh

i nhal ed st L.d n i.n i . { ki ne

ant agoni ot - NGY: 20 g A BTG BuC bR Bk Bieaty O BEbRRRpRE PR 12,
binds at |east 15 ongoi.solf¢sebdshivakct@dingnd ictaiid9, furtheg comprisitg frdebyt
havi ng at | east one heavy _c'hac?ﬁp or .light chain CDR havi ng the am no acid
sequence of ongreop@agtionyREIRsFing preffistiRgamount ofzt legst ope cagnpoypd gy prejoin selegied o

for di apgnoskBY Pleadt bB@bf I\t tabiédMbel SHir&@BFth) 2 TRIFAhRGoE NG dotidBumdtie, & cel |,
ti ssue, organ or animal, conprising éa)_ cont acti né:;rzor adm nistering a

conmposi t i onMyssigielasgR BATCOSE faaoRisiERriG Arsiiflamayy drog (WAL, B38lES 4t ed

manmal i an aglimaital sddatifgh idtaBRELARIY ndbBoHREuIAbIARES bn HEMiAERYY aichai N or
| i ght chain CDR having the am no acid sequence of at |east one of SEQ ID

NOS: 1, 2, @ntipaoriatic, a Gortiogsteripd; pn angpolicsteraigian Cp@MPPOiRtng SLEMEIZGHM: 87 ani mal .
53. A net ho%gﬂf&)%fo@lﬂ'ﬂg ah %ﬁhﬂsﬁﬁ%p}f’%ﬁvé’}’ﬁ%cﬁhﬂ h&Hotle, @ HofRbde eI AR drigS a
0g

0.001-50 no/ki ram of said cells, tissue, organ or animal. 25 54. A
met hod 2@ coradionbarmaceutieal rAnsptidepiesseat pn 2Py cBYitt asimyantoin ashimg medication, a

admi ni strat |49 a%o%isp,%n Ahale@8R1oi0 AL fIRYBriNEIr@RIIEH ol cyRWNB A 81y BkiAE antagonist.

subcut aneous, Intranuscular, intravenous, intrarticular, 1ntrabronchial,
i ntraabdonmi nal , i ntraédpsularantiiidiotpeanibpdvargifraement that specifically binds at least

one isolated mammalian anti-dual integrin antibody having either (i) all of the heavy chain
CDR amino acid sequences of SEQ ID NOS:1, 2, and 3; or (ii) all of the }ight chain CDR
25  amino acids sequences of SEQ ID NOS:4, 5, and 6. ;
32. A method for diagnosing or treating a dual integrin related condition
in a cell, tissue, organ or animal, comprising
(a) contacting or administering a composition comprising an effective amount of at
least one isolated mammalian anti-dual integrin antibody having either (i) all of the heavy
30 chain CDR amino acid sequences of SEQ ID NOS:1, 2, and 3; or (ii) all of the light chain CDR
| amino acids sequences of SEQ ID NOS:4, 5, and 6, with. or to, said cell, tissue, organ or
animal.
33. A method according to claim 32, wherein said effective amount is

0.001-50 mg/kilogram of said cells, tissue, organ or animal.
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ntracavitary, intracelial, intracelebellar, intracerebroventricular,

ntracolic, intracervical, intragastric, intrahepatic, intranyocardial,
ntrapleural, intraprostatic, intrapulnonary, intrarectal, intrarenal,

[
[
i ntraost &ed 02/12501 apel vic, intrapericardiac, 30 intraperitPOBRaS(1/24784
[
[

ntraretinal, intraspinal él&lahé(g%g&g%l%g{:d&aé%n@tzrgh%%rlﬁglhgcpmw Ll aut %{i ne,

L
i ntravesical, bolus, égi n intranasal , or
t ransder mal adnfibistréing®d Hro4l |asicme tiodg sdldted Ifidmpabedterflusubbgsneotaypitrasiiseglar,

adm ni stering, rior, concurrently or after. sai a) ,contacti,ng or

adni ni st eri H‘g‘?"e& us, Ihagtichian "E‘E?ﬁ‘i?B%l%{"lli ‘8‘?5%5 B V‘?rgéaﬁé"l%{hmgf‘?agg?%%?/oéls’amunt

of at | east ingh@vESVPOLAAIIL] inRidRicbtfir, SRteatiRovehtronlaatinkr@akd, neerviodl, a
detectabl e | abel or. reporter, a TNF.agnta oni.st an .anttirrheur$ti c, a nuscle
rel axant® alEAZANECOBIASBEC, BEHYRITD4FERS e3P EHGES, TAREICYSs of d

anti -i nf | an@eRLYords UG traNSALIDinira@Bstat@ingeSitonady) ietdladhtracnal intaeiailj ve, a
| ocal anethetic, a.neuronuscul ar bl ocker, . an antim cgoclbi al .. an b

ant i psor i at raspipal, djrsyRoy Rl dntrapraciey MFALEHIe; PIrayesicay ,usaﬁa%?@trﬁ?%’pdjf%all’i n,

an i mmuni zagbiAgual MttaARedNeghaktdringl. an i nmunosuppr essive, a growh

hor nrone, a hornone repl acenent d({u , A raqi_opt}ar ceutical, i? an, .

anti depressant, an ant3i5psy§:‘5h‘Bf"ih%,a° f)rgx[n,gmﬁ 2pt 32 BRTSEIOTLSREATRRSERS a bet a
agoni st 10 anpridr AL GEEAY 8F St said (k) BRitRARNGH AiMiBEerdip hidGast SneCyindhditim, or a
cyt oki ne an?agon[ st. 56.. A nedical device, COTTEI‘I sin a%ﬁl EﬁrSt one isol ated
marmal i an aRtTRISEHgAR SffRgtEERMAURAT POt OTR SUPRRYTA LT PRELY ST HEIVAT eHAMR or
l'i ght chai n,ERRtdawieNsbd B@reﬁdﬂe@,@l INICArfh oS @S UAN G EriRlmatic, heastle esxaff a SEQ | D
NCS: 1, 2, 3, 4, 5, or 6, erein said device is suitable 10 tQ contacting

or admi ni st BHEGtgR BT Heratd anArfangpatory drug (NSAID): #t BIESHCMMEPEEEYSBy at | east

one node sel@gGieslidchORBAEELMhaRShuscS ke AOMTimitrdbiR Bl Brtiphciatic, a
ntravenous, intrarticul ar i ntrabronchial, intraabdom nal, intracapsul ar,

I . . . -

i ntracat? i | agFiPRStesiod anenaholic piewRidy an PrHinFOREISIR. 4P MR R0e LA ngglobulin, an

i ntracer ebr guantdsfprds@ive, o bW REBHnhdne, 4 IIHhMENACRlent drid, hagBSPhbintceutical,
intrahepatic, Intranyocardial, intraosteal, intrapelvic, intrapericardiac,
i ntraper i t ofRatidepratPRpCARFATY chots, § simuiash 83 ?%W%{neihﬁ?t}o&p%\’%?’géfl% an
intrarectal jnphfaf @R 3h epihdPhfiRd Glahis, a ch Bkha TPk RMokink BhthgmysaOVi al
intrathoracic, Intrauterine, intravesical, bolus, vaginal, rectal, buccal,
subl i ngual, intranasal36-or A medipal devieparommiping ahleagtepeiselatst Mpamalisitire f or
human phgr | j | C i Wf ki Raclalcntahek,al and
a cont a?ﬁemg%lr{r%kég ar?gggdyslgalgﬁgi%%%&gyagoﬁt?/é(;phl %}zﬁ&eﬂ(}@f)orm of ° 28&% Isgast one
i sol at ed nmaSEQIIDAFOS$hL3, ankdi3lor (iDtallgf the lighttchiso P Raring geids seiqecrsts ad BEQHRavy

chainorlig@, ai SCDI§hvi he. am gai af 1At oJigast.sone of
SEQ | D NOS: S‘g %"r& 2% %r,el% s%@%f"%’l%%l.s%g@é‘??‘%“c °§§%?‘erranr3?‘f§r@t s Bilas
57, wher ei nos@inti-dvahintgrie entitedyby atdegsiome nodofelextqddraampaeméral, sbwartearseous,
intramuscul ar, intravenous, intrarticular i.ntrabr i

|t r anbaon Ao ERR s, BhfAL O Fonchy, WLGBREAN il

i ntracelbal jntracartilaginous, intracavitary, intracelial, intracelebellar, intracerebroventricular, intracolic,

intracervical, intragastric, intrahepatic, intramyocardial, intraosteal, intrép'elvic,
intrapericardiac, intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal,
intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus,
vaginal, rectal, buccal, sublingual, intranasal, or transdermal.

30 37. Anarticle of manufacture for human pharmaceutical or diagnostic use,
comprising packaging material and a container comprising a solution or a lyophilized form of
at least one isolated mammalian anti-dual integrin antibody having either (i) all of the heavy
chain CDR amino acid sequences of SEQ ID NOS:1, 2, and 3; or (ii) all of the light chain CDR
amino acids sequences of SEQ ID NOS:4, 5, and 6.

35 38. The article of manufacture of claim 37, wherein said container is a

component of a parenteral, subcutaneous, intramuscular, intravenous, intrarticular,
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intracel ebellar, intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intranyocardial, intraosteal, intrapelvic,

i ntraperiwaodizel intraperitoneal, intrapleural, intraprpPeT/@tog24784

i ntrapul monary, intrarectal, intrar enal intraretinal, int raspi nal ,

i ntrasynovi 1‘rat haraci.c, .intrauterine, .intravesical lré{:%halvag' nal ,

al H’ﬁ g 1hfracavit
rectal, budBEgbrons mina], intracapsular, ifacirigeippus, A rra?ry’d‘eﬁ rvery device
or SYSt em iRPacelfbdlRt, hQﬁcér@HSroWnﬁﬁUﬁr ﬁlgraabhd gaaterdos, ms&gaaﬁe,dntmhﬁpmﬂcj an
anti-dual inte nti body havi east.. one_heay hai n i ght chain
CDR havi ng ‘P‘ﬁaé“%ﬁi‘ H’Bﬁér&f’iaas'te%’é&‘iﬁaé’ﬁ@g’ H‘#ra%etm?rgﬁg’tm% mé’% a%l‘:ﬁn} B K?&)S 1, 2, 3,
4, 5, or ,mﬁ@ff&ﬁtlﬁlxﬂﬁaﬁ@&@dﬂaﬁy H@a&cﬂﬁbﬁitraﬁéﬁhll mﬁﬁretlﬁa’l,an’szg;emab mamymahalor
transgenic ant or plant, cel recoy er.abl e 35
Ut S BHHT AT e OB 09 oty O 5 P B R AR o
anti - dual ifn@@fhi) deNanp@iycelRr ofeaed by a net hod accor ding to claimb59.
61. At |east one isolated mammalian anti-dual inte a nt i ({1 bi nds
to the sanme region of3&- dudmgthaddernredysmgpblesst gee iy 2 WB‘BH‘@ %‘H’pqa ing at
| east one hgawy, Ol?le%WanmQ 1thérQ12taH%ht@ila Hea%ﬁ@@bﬁglrﬁlﬁ@a@dﬁéaﬁer@é‘ddi sgequence

of at |east one 5,  or 6. 62. dual _integrin
ant i body ac®oN@fdg.tand éloeu(lm36110“1%9}1?8%?}\%1“5%@%amﬁlﬁtaF‘%Wuﬁcﬁﬁ%fs(]anﬁD integrin

with a ffy t I I 5 east
10" 10 Ve N@S Lys, %Bd @ cokn/?ﬁﬁ%xg %@Mgng Sat%%t%_gll br t@emsﬁbtmc a%ﬁﬁag\ gigﬁrgig%cnl?erg rof °

ant i body acxdmtdclh@p@lde of exipraseng inwprovepble mpunts sgiskanbRA)y- subst anti al Iy
neutralizes at least gpe aﬁtlexgtbb{eé?ifu Al xhég,%arﬁmsd}dmucwwgfdemo@rot ein.

64. An isolated nucleic acid encoding at |east oné 1solated nanmal i an
anti - dual iasvcegingto daiti Pody that binds to the same region of a dual

niegrin protein as agy antidads QRN hindtn b8k EEANkoghAl 1 OF

| i ght chain CDR havi ng the am no equence at- ['east onhe of SEQ
| D NOS:151, bmp3ising at 16ast Oie HeavybéhainAn ligstehaith @@Rritwingn]ma aaing asiéssqoence ofgdr i si ng

an isol ated nucl ei C in claim64. 66. A prokaryotic or
eukaryoti c KoL) %IE% P? fgg?élngl §§1 ated nucleic acid according to
claim65. 20 67. A hosgb.celh daﬂdmteg’hmtlbmymbmrdin@ﬁ) claitneil ewhersiasald host cel |
is at |east o ected from COS

@, 653, SP¥M °‘1Y2‘§3%‘l s dugl)regrin ik Whlgcqsay%%ﬁ%se &t "F%mmo%t Ry Odg’? SS;U \Ijgp

i mor t al i zedapnongnsfeast med Merht eixet@éM. 68. A nmethod f or produci ng at
aci d acklbrding to-cl abr o4 BB BB PEREET0F gt Ghogfsdanuet et e
antibody substantially neutralizes at least one activity of at least one dual integrin protein.
44 .  Anisolated nucleic acid encoding at least one isolated mammalian
anti-dual integrin antibody having at least one heavy chain or light chain CDR having the
amino acid sequence of at least one of SEQ IDNOS: 1, 2, 3, 4, 5, or 6.

25 45. Anisolated nucleic acid vector comprising an isolated nucleic acid

according to claim 44.

46. A prokaryotic or eukaryotic host cell comprising an isolated nucleic
acid according to claim 45.

47. A hostcell according to claim 46, wherein said host cell is at least one

30 selected from COS-1, COS-7, HEK293, BHK21, CHO, BSC-1, Hep G2, 653, SP2/0, 293, Hela,

myeloma, or lymphoma cells, or any derivative, immortalized or transformed cell thereof.

48. A method for producing at least one anti-dual integrin antibody,
comprising translating a nucleic acid according to claim 44 under conditions in vitro, in vivo
or in situ, such that the dual integrin antibody is expressed in detectable or recoverable

35 amounts.
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25 or in situ, such that the dual integrin antibody is expressed in
detectabl e or recoverable anpbunts. 69. A conposition conprising at |east
one isol avedzmanmal i an anti-dual integrin antibody that PCTV@So/2@784he sane
regi on of a dual integrin protein as an antibody conprrsrng at | east one
heavy chain or |ight arn

t he. anj uence
| east one of SEQ ID Acgmpgsmofl g)éﬂpl‘l&?‘lgé le%sﬁane 1tsolfl1tg mrélra]%an an%-duap
phar rrgc eut i ﬁﬁég:rm aﬁﬁﬁéfgp%%&brhgeat 128 ot BEavOchadh bnegmt chatdCDRA hﬁ‘ﬁﬂg)ths binimucid
according to claim urt her ris st one ositi
conpri si ng SHMUERCF 8E R LGSt %‘ﬁﬁﬁ%}?Qgﬁ@ e%tgt 2c§n%r SR least OSF gEW%‘r“ﬁca%‘éﬂ ected
from at | easkpanecaticrdaiaet abl e Iabel or reporter a TNF ant agoni st, an

antirheumatic, a nuscle 35 relaxant, a narcotic, nQn- st er oij
anti-infdammtory dr ug(-NSA SPogHorarsprging;te claig 2 & t‘f?é’ﬂ“émg&t leati9t5 ve, a

| ocal anet hggrdy sn@n@@Mﬁm%létfe&twela%k&rofataeasanterdainemtaloabnot@rnser&&d\ftam
02/ 12501 PCT/ S01/ 24784 antipsoriatic, a corticosteri og an anabo

steroi d, an2ef3 Arepigiderertablc kel ORFRRATIZ a% TR antagenish AaRgarBIc: Tinuse

| MUNOSUPPT @8SdaiiSa n@c@cOMdh- AR in R Q1 (RBABDCIEMhIgHi¢tiGn a
r adi ophar maceut i cal, an anti depressant, an antipsychotic, a stjmulant, an

ast hma nedi ezsthsiic, aéedata&aloawrfétm ARCYORRICRIAT @f"élﬁebia’élan“é‘ﬁcréb’rahé‘bhrl ne or

anal og, 1@ CyLsbigic, Q&ort@co%&%htﬂﬁta%ﬁc%&ﬂ% erthrbpoicthY) aibhrhari£hiioh, me
anti body or fragment that specifically binds at |east one isol at ed

marmal i an afemUEREIDUlnEE FRPANCAIRIFBOYS: 2eRelth hpHeRserhorRenes afercriss| Bhe-6f a

dual —int egEddﬁbpﬂé%@édﬁcﬁsanaaﬂtté’é%ésﬁﬁg!{n %W&@t@g s%ulh&aéttasﬁmﬁ AQRMMorg Rai n
or |ight chain CDR havi am no aci uénce of at |east one of SEQ

| D NOS: 1, betaggonist, ag mlerged@teror@z an ppipePIFBRYIOT AL ARy aGYtoking gRipgRyishk dual

integrin rel at ed condigii 0N A lBiiMofpE Blttbody brSBAGrentthdl 3pkcHcal®fThiA® at least
conprising (a) contacting or adm ni-Stering a conposition conprising an

ef fecti Ve annuiselaiod mammelismanti-dabintegon antéhpdyrhering 4t dnastone heagy ahaip ot leghi | n
antibody t haflan? bﬂﬂ%agllt%gtthre%n}sl&”%lcf %gu &f at %ast%H@‘{)f gﬁ@é ﬁgﬁbg B éD%QI!, E, #%. an -
i'ght chain

ant i body conprisin chain or avi ng the
am no acid sequence ofSZa.t Iﬁemsttmod)foedragn@&@or DedtiDsa diial i@egrB, reldted Sondations,
with, or to, . e?l tsssue o1l O ssue. r&rn an or animal. 73. A method according
to clarm72 Wher er°n aga ?rtlect (Y unt is 0.001-50 ng/kil ogramof said
cells, tissue, or(@)amnmrctxmrrzaﬂrllnls'f@mg,a cnmpbnﬁtbna:oomrisihgrgt dffecitteanmuiof abher ei n

21 COACLL L8 Rl o BT ALEAN Ao R85 B 1

intrarti cul dight dhﬁhhrGIiK Rivalyi 1R amih1hdi@ 843 0E1¥E BPAt.leakitnk BESPQ WD AIOS: 1, 2, 3, 4, 5,
intracartilaginoys, intracavitary, intracelial, intracelebellar,

i nt r acer ebr QVENYHY eLaR1d Gells tisseoPriean oy amimalcer vi cal , i nt ragastric,
intrahepatic, intranyaear dighethbdidcaRfig@aklain Bl,rv&i@@iri/sjaﬁl,effeé‘tw’e&ﬂﬁ)hhtﬁﬁr di ac,

0.001-50 mg/kilogram of said cells, tissue, organ or animal.

25 54. A method according to claim 52, wherein said contacting or said
administrating is by at least one mode selected from parenteral, subcutaneous, intramuscular,
intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracelebellar, intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intramyocardial, intraosteal, intrapelvic, intrapericardiac,

30  intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal, buccal,
sublingual, intranasal, or transdermal.

55. A method according to claim 52, further comprising administering,
prior, concurrently or after said (a) contacting or administering, at least one composition

35  comprising an effective amount of at least one compound or protein selected from at least one

of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a
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intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal,
intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic,

i ntraut ew®mez/135nt r avesi cal , bol us, vaginal, rectal, buccaPCT/UR&G/=08d i ngual ,
intranasal, or transdermal. 75. A rret hod according to claim72, further

conprising adm.nisterin r Qr._a sai contacti ng
or adnini st @G, 2 RS ‘ggtamgﬁ@o ag °5ys rflg g\er gﬂ%h%‘r%ngliggs‘? arrllgnee%it h %’atgc% fve anmount
of at Ieastsedmarepa)lﬂmuﬂahm apreotomuscmlbemkﬁdarf Mmumbldtlea)sannpmeatmﬁ a

det ect abl e | abel , or 0 TNF oni st,_an .antirheu scle
rel axant, 2SOFOREREER g“a%ale%%?{"‘é‘t <5 ORAET™ AFTRRRAT ISPy m“““‘(%i@&ﬁb)w%
anal gesi c, ﬁmm&ﬂaaqabi‘be:hw;a gﬁbwﬁsm}mbne(ehomdnemﬂacamerttrdexgg grad@phenagtisd.ul ar
bl ocker,. an antimcro tipsorjati ti.cos | od.. .an anabolic
oterord’ anCRUERTGER et PR R RSaRt Bhishe TR EgRoE ER s o

I Mmunosuppr @isedQerofl, grqﬁvtebhﬂ‘mrdmmg, acytokingnea bﬁp]hassmmntnstdr ug, a

radi ophar maceuti cal , ssant an. ant.i a_ st nmul an
asthma medi cation, a ﬁg gdB‘?ﬁe‘g‘[ SVIEH COmPIINRE Pl 18‘%?%/15: %Otl%ed Igﬂngﬁlllaﬁeaﬁ r| ne or
anal og, a cyi# Ht%@m aﬁﬁbdﬁy%ﬁﬂéﬁtﬂ&sﬁdﬂé aeL#icBiin or Bght VRIOCDHR22@1g the amino

PCT/ US01/ 24784 A nmedi cal device, conprising at |east one .isol ated

manmal i an a#fid seuence piatdgstione ahSEQFUNOSh b2, %141és°rt6®wb1’f§m§%}ﬁ€e‘f1@glﬁ gtk a

dual i n{egrioRhAidgioR a@rﬁmﬁz&rﬂ%tsb@ngéast Gmchﬁiapﬁte@ﬁn hRdedy B 1AGRY chain

or light chain CDR having the am no acid sequence of at 1east one of SEQ

| D NOS: 1, modesselegted frompparquterayfupaitaneatsi igtrapysculan ingraggiopagiiaticlagont act i ng

or 5 adm ni ﬁﬁr%r%hé?lﬂil Siﬁt'rﬁb@&mlhﬁaxﬁﬁac@%%la@Qﬁt‘racgr"t'lﬂgldo% eifabdVigR! inBadyaldy at

east one node sel ected from paren subcut aneous, intramnuscul ar,

nt r avenousintrpgelabghlar; l@tﬂic&?ebfqvmtﬂ%%%f dﬁ@#ﬁohﬁ intracervicala BfagAsHI ntrahiepatige apsul ar |

ntracart | | AGhRoYardid M ARRM hithaeivid, Mifap6 Rkl inkBidr R el CRELIAka)

ntracerebroventricular, intfacolig, racervical, Intragastric,

ntrahepat i iniraprastetionintepieordry, mtramcraéo@taémal intrarqtinpleingrpspinal, ftiegyeriab ar di ac,

ntraperit Oﬂl‘f}gt!horabl@tlﬁﬁ t&erealhtra\}eQE%{l ao%[uQS\; ?Hap recga@ b'u&;af %R%EM‘ HtYanasal, or

ntrarectal, Intrarenal, Intraretinal raspi nal, intrasynovial,

ntrat horactrmsdermnt r aut er| ne, int raveS| cal bol us, vagl nal, rect aI buccal ,

subl i ngual, int ranasal or A&lraméj&{n%bfacmygfor ma@l hﬂa@eu‘%algpﬁﬁgér%gﬁ&'ﬁs@ for

human pharnaceutlcal or "di agnosti c use, conprising packagi ng erial and a
cont ai ner cmnmnsmgmgclagmg Imaterioland e cantalymmpnilegia pautinner a lygphilizedsforrp kb

i sol ate al i ntegr i

region © at ia‘g{ %Tatedtmg l!nahan °0 glll% lgtsggggﬁ&glﬁ?&mgmg aﬁg&; {3% Hﬁ%%a%%ggoést

one heavy chghtrahaﬁﬁ CDRghtrmglﬂmamlﬁRﬁmqmange bﬂwleamone)omﬂ@im;ﬁ@ﬂeh@wdf S5at

| east one of SEQ ID NOS: 1, 2, 3, 4, 5, or 6. 78. The article of

manuf act ur e®ot claim 77, wherein said container is a conponent of a

parenteral, subcutanesgs, iThé Euamd o€ thhdtfactird of éimﬁﬂiﬂl,l hereintsid containéras a

i nt r abr onchi al, i nt r.aabdom {1 i nt race}%sul a tracart%gﬁ(g%ous

i ntracavi t af§RPPRRLPLR BRTFEFal SEoptaRGoUs BHARRT ,in REPEEEF ntricul ar,

i ntraco?j c, intabroAded Vihgalbdorhinhll Agasabdulae, 1nﬂﬂioﬁﬂﬂ@ﬂ&hk Gntracavillaryaimtaeisldi al |

|ntraosteal in elvic, intrapericardi raperitoneal, intra Ieural
intrace ebeH , intracere roventﬁcular intracolic, 1ntracerv1cp F intragastric, 1ntrahepatlcp

intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural,

intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial,

intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal, buccal, sublingual, intranasal, or
30 transdermal delivery device or system.

59. A method for producing at least one isolated mammalian anti-dual
integrin antibody having at least one heavy chain or light chain CDR having the amino acid
sequence of at least one of SEQ ID NOS: 1, 2, 3, 4, 5, or 6, comprising providing a host cell or
transgenic animal or transgenic plant or plant cell capable of expressing in recoverable

35  amounts said antibody.
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intraprostatic, intrapulnmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical,
bol us, vawdnzizsorectal, buccal, sublingual, intranasal, oPCTAUS@dHRM Mal
delivery device or system 25 79. A nethod for producing at |east one
i sol ated mammal i an anfi-du i nteqgr.in antibody. at _hbin he sane
region of a dual int eé){’r n %*’»%?Séf"he %‘g'dgfﬁl “gﬁ%rf”b%lﬁ?/&gc%(r)r%rcleésjigynég%g{hoﬁ?east one
heavy chai nicedrdihg @hdlaie®. n CDR havi ng the am no acid sequence of at | east
one of SEQID NCS: 1, 2, 3, .4, 5, or 6, conpt.isi rovi di ng.a host, cell or
transgenic ani mal orG%ranéﬁé"r‘?ﬁ@“ﬁﬁ&ﬁ?dfﬂa’”&ﬁ;’m arggfl al mipeti “%?dyeéﬁtr essi ng
i n recover abhf 1P YthSrcgRAndf 3QuA ﬁHté%@%Yotei@Qs anfintib&BSlorPricing B 1kastlst heavy

(o]

integrin antibody produced by a neth ~accordin o cl ai .. At | east
one i soldat edhaingrtightichain &ME bayingiths Wl@@%ﬁl%ea‘#ﬁ%ﬁ?ﬁEeasté’&ﬁﬁ%‘g& R %é)[s beast
one human CDR s whgrein said antibody specifically binds at |east one 35
epi tope conprising at least 1-3, to the entire_am no acid sequence of SEQ

ID NO 9. 98 WD 02/ 12621 P&rAusintegrinzgibody sccopdingfigsfaim O o si¢ i body

accor di ng t Q6 AP HualMesS Wits A ArARLIrRoE: iddRcll Bom AMARGMOAMMaE h an
affinity of at l'east one selected fromat |least 10"9 M at least 10"10 M
at | east 10tasti®f Mpetlgest1@adf orerlesst M BB, An dual integrin antibody

accordifig to clai m 8lg3whengiafaisRbdininabtdy RadiifddTlAnte1 Akhdteiead r al | zes at
| east one activity of at |east one dual integrin protein., 84. An_ isolated

nucl ei ¢ aci antibedystibstantiatly neiralizes pidedssenic aetadty phanigdst ane duahiptegdRiBioteitt egri n

anti body having at |egst ORg iQEIHuEIR 1ciWRRIRING 2B Rhd oREHsbIRRENagRAGNT | cal |y
bi nds at | east one epitope conprising at least 1-3, to the entire am no

aci d sequenanti-dfal iBE@rih Butitidy that binds t85he sine iegioh af @ duahint¢ginprefeings ¢ect or
conprising an,isol ated nucleic aci . el . l.al >

pr okaryoti canélP"d@Lﬁ?g‘P V%lf’ f 8tcl aosg?neglg?‘g' C(1:l %ﬁ}%’ﬁl&t ﬁ%%ﬁDlﬁS}%'lv%Fg% arrlrﬁrgcf aedlfé%: aci d
accordi 1y t@qudnad ofiaBeast®ric oASEQ D NOSE I, 2a8.clof,diridg t o cl ai m 86, wherein said

host cell is at |east _one ,15 | ected fr.om -1 - . K21,
CHO, BSC-1, Hep &, 653 séﬂlli??a%éﬁ?f’ﬁﬁé‘ﬁ‘g,Ve"“(’r%y%?f‘%%%‘, R %Plﬁ*r%'gﬁﬁﬁ% 2 s, or
any deri vat ac¢erdingnorcininaéd.zed or transfornmed cell thereof. 88. A nethod for

producing ot Least ongcont g A, PG PR il 2 70

in situ, sughdidatinghecldimabs.i ntegrin antibody is expressed in detectable or

' ecover%ol e 20 amount 2’7 . Ahost cell according to claim 66, wherein said hosf {:ell is at least one
selected from COS-1, COS-7, HEK293, BHK21, CHO, BSC-1, Hep G2, 653, SP2/0, 293, HeLa,
myeloma, or lymphoma cells, or any derivative, immortalized or transformed cell thereof.

68. A method for producing at least one anti-dual integrin antibody,
comprising translating a nucleic acid according to claim 64 under conditions in vitro, in vivo

25  orin situ, such that the dual integrin antibody is expressed in detectable §r recoverable
amounts.

69. A composition comprising at least one isolated mammalian anti-dual
integrin antibody that binds to the same region of a dual integrin protein as an antibody
comprising at least one heavy chain or light chain CDR having the amino acid sequence of at

30 leastone of SEQ ID NOS: 1, 2, 3, 4, 5, or 6, and at least one pharmaceuticaliy acceptable
carrier or diluent.

70. A composition according to claim 69, further comprising at least one
composition comprising an effective amount of at least one compound or protein selected from
at least one of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle

35  relaxant, a narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an

anesthetic, a sedative, a local anethetic, a neuromuscular blocker, an antimicrobial, an
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89. A conposition conprising at | east one isolated mamal i an anti - dual
integrin antibody having at | east one hunman CDR, wherein said anti body
speci fi cavoy2/msnds at | east one epitope conprising at | eR€T/U$01R47840 t he
entire amno acid sequence of SEQID NO 9, and at |east one

pharmaceuti cal |l y acceptabl e. carrier or di&l uent . 25.90. A ¢ ition

accor di ng tadmeslogfﬁ?ﬁ’ %@?élf%ﬁ?wé’raf% i steroi &7 iy Hrepp le(%lﬁ’ean lf:nén(rqupg%%? T &h

conpri si ng an@bglewiliny iafmubtuppfessie, b @@8ith oD rhoumthe oeplgemereidrigsel ect ed
from at |least one of a detectable |abel. or reporter., a TNE antaggoni st, an
ant i r heunat PLOPHETRRFE WA, aF ARtdgRigEsant 2 AfpSyPhUS, 3 sUmildnG,an ra(S:)I\élE a tedieation’a

anti -i nf | anwead Qoistdili@ghd NEAD), ardpirRbRli@es bmalogan cytakies ohetytokinaarsagaisi. ve, a
| ocal anethetic, a neurormégul ar bl oc

, ker, tim bi al 1 30
anti psoriatic, a cortftost8RAEYIdiohpS gﬁ%jly?’gfrgg %"g}"%%&%‘%é%l{ﬂ%%&to%%ﬁti n, an

| MUNi zat | Ofhe i@Mited HARKALHNQREIIUEL inRErid AHEGSHAPIES §J e sanfe @EiowbIa it none, a
hor none repl acenment drug, a radiopharmaceutical, an anti depressant, an

ant i psychot integrimpreteimas| aantibosi campiie adsgrioat heswy chpin prdight ghyghiiaR hayipe

i nhal ed st eﬂhghﬂmo%&d%&ﬂu ERNT L asPbneATREOAD NOSIL 219, Bes, 0P, a cyt oki ne
antagonist. 91. An anti-i1diotype antibody or fragment that specifically

binds at |east 35 on@2isolardPdiandingrosns arrfraating mdual itesginireatad e9n9uigy .
havi ng g lﬁ%%%ll,%ﬁe,h oraiRnal W3R ALR; 99 WD 02/12501 PCT/US01/24784 said
anti body specifically Binds at 1east one epitope conprising at |east 1-3,
to the entire anfaheontagsing osedpiaisiceing cOmOson pEnPringgp effactisrmogntiobpt

d! agnosi ng Pl %ﬂeeigglétggingmga%ﬁlm it & klﬂ’:&[lﬁ lcu%b%gy %ﬁ@gfntié he $dhePe 64 J)f’a

ti ssue, organ of aninal, conprising a) contacting or admnistering a
conposi t i ondwbinpgiis progeimas f dntibddy\comprivngt laft cat hedve abdin onkight slolim€BR

manmal i an ti-dual .integrin antihqody, havi t, Qn . ' ,
wher ei n sai ¢ %’% ogcdgéeiqflfl%:cglo}r "l‘;‘?%ﬁ\étn‘%i‘g oagﬁgZ%g{&gﬁléz’gp?’t%gg&%tﬁg&i%i ng at
| east 113, taid delictisse)bigae opanimal. aci d sequence of SEQ ID NO 9, with, or to,
said cell, tissue, organ or, aninal. 93. A.nethod. accordi | .ai,m 92,
wherein said effectiv ammgbé?aciﬁgﬁg&bﬁgl ﬁhﬁ?%??éﬁ@ﬁ%‘%&"gg@f’%&t?el s,

ti ssue, orgenoBs0 Apkitedram M saidcelB} tirowt, agaosrdiningalt 0 ¢l ai m 92, wherein said

contacting or said admninistrati is.b t. l.east one node sel 2d from
parenteral, subcut anegg]s, M%h?fﬂ%&?fa%% a?lﬂ’tﬁav,}é‘?{ U icﬁ’tlt?g”rntgi%g%ﬁ?gr,

i nt r abr onchadhinisirating as oA Mdasadne niodé sdeegd Stonaparentandly subewtnicoag immugscular,

nt racaﬁtar ¥r intraceli a]I , %raclﬁl ebgl Ibgrl,n. i.nt gacer?éarrﬁ%g&t Elgquljclngr,

nt r acoty c, TPAYTSSe iRt al, fnsrapronphialarpabdorhingly inracapsylar MUrAGRIRIAgIoUs ¢ di al |
nt r aost eal intlaédvitaPpahiricelial iniracaebelise ditticaebrovéniicubapdntrdicolig abtracérmicalapl eur al |
ntraprostatic, intrapul nonary, intrarectal, intrarenal, intraretinal,

nt r aspi nal MUREASTSSDRAFPAIC, mit%?“y‘éctaﬁgﬁdeﬁr%o,mJiﬂn’tnlf}gltf?vé‘f’il%éafpe‘il?"iif Wesi cal ,

bol us, vagi RidtaperfideilaintraplbiGeiaintraprstitid, MgERlimonany, irdtradeall,, intbareral, antsckeinain| .

-95. A nmethod according to_c¢laim 92, further. conpri s{xr)lgs adn ni Sttaelrli)urégdl

intraspinal, intrasynovial, intrathoracic, intrauterine, infravesical, vagmal, rec
25  sublingual, intranasal, or transdermal. ﬁ
75. A method according to claim 72, further comprising administering,

prior, concurrently or after said (a) contacting or administering, at least one composition
comprising an effective amount of at least one compound or protein selected from at least one
of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a

30  narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a
sedative, a local anethetic, a neuromuscular blocker, an antimicrobial, an 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

35  inhaled steroid, an epinephrine or analog, a cytokine, or a cytokine antagonist.
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20 prior, concurrently or after said (a) contacting or adm nistering, at

| east oneconposition conprising an effective anount of at |east one
conpound voo opi2sbei n sel ected_from at | east one of a detepCebl@/d4atael or
reporter, a TNF antagoni st, an antirheumatic, a rnuscle relaxant, a
narcotic, a non-sterojd anlx'med{a;'a%mgtcgﬁlpn&ﬁglg 1L DA %atearana@amgﬁah@ an
anest het| c, a sedative, a loca a neuromuscul ar bl ocker, an
antimcr Oblchllal m&gnﬁﬁﬁtlbpépfhaeﬁmds to the Admergion 068 thel indatyrin protein abol antibeddyer oi d,
an erythropoiet.i.n, ' n| za

i munos uppro8gRFiyias @ e*ﬁ?‘ﬁﬂﬁt A . Onéhgﬁ%mgg‘%?‘&%ﬂ%&% e neg ot at
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conpri si ng p%fente@ﬁ%b@ﬂ@eb&@in&ﬁrﬂﬁkcmmavmu@Iiﬁt]lartlcaﬁr Giuatbrdnnﬁlﬂgrl n anti body
havi ng at Iea% one human @ sai.d anti bog%r dﬁ) ific bﬁ bi nds at
| east one dpFaeBpAERl AP a‘fltrfl‘céﬁ jginpus intragayigry, Lipeqial, MR o5E1y
sequence Ofmt%@eb@vemm& m‘b%ﬁb@[l@|1lﬁtra%aivdaldﬁl%b§£tric$m&hhebﬁt¢l mtrbmy@ardidct i ng or
adm ni sterting said at Ieast one ({smtl - dual inte I‘ll n 1anhﬁ§ %%{ by at |east
one node sdPERsEAlL MYBRRIYSrRIFRPET R diacs INFARATLONSBy L APyl HARIRTT S, |

| Nt r avegQoUSniragilhaaty, Gilardctal, dtiareabl; Qﬂﬂﬁﬂ’étlﬂdl,, mﬂrﬂtnh@l@fh&@smmﬁhl mtrﬁthbxaela,psul ar,
35 intracartilagi nous, int raq(faw tar}/ ntb|u i ntracel ebel |
rec aIl',

i nt r acer ebriBVBHEECHTaesicslfolusc pemal \ﬁ‘é‘&‘l‘al RFROPRG Q6 HPSES erinal.

i ntrahepatic, intranyggar dAﬁlamclefohﬁﬁﬁfﬁﬁﬂﬂe,foﬂHﬁhfaﬂ@ﬁdrﬂlhé‘eutlda@@r d(@rﬁﬂlcﬁhﬁ501
PCT/ USOL/ 24784 intrapericardiac, intraperitoneal, intra eﬁ{,ﬁl ,

i nt r apr ost AOFPrisipg PRkREIREBRERY andl A CPRIFIRT CAIPrising A JoLIGR 4T 2 oRRiHZEadpTHofy

I ntraspinal,, léagttd’n@%()ﬁ@e\ﬁ'rﬁummélﬁﬁ LR Hﬁil%kg}m dnBE Yhe Binﬂsf"bo thé”‘gaﬁﬁ\f%%rpﬁia,
bolus, wvaginal, rectal, buccal, sublingual, ranasal , or transdernmal .

97. An I&r t | biabintserinprotdimes anratiagy cmmmaﬁémﬁmehmvﬁ alhainer lighpghatGPR use,

S conpri si 4 §i olution or a
| yophi | i zeglgaf R‘%%eaa?ﬁlﬂg téeglg%r@%%gﬂﬁ%% OQIQBF% Wgﬁ 2a?ft‘P-gdﬁra()ls integrin
anti body having at | e#@8t oifke mdanfmfacmmeﬁ@m Favkrreinsiid eenjaingsdcd f i cal | y

bi nds at tire am no
acid sequenciozépog Q%E%%%Qrﬁ%alcgg%gﬁb%éﬁ%ﬁu %? %?a%?r%)trlllg Itétgh?ttljcrug‘?of cl aim 97,
wher ei n sai m&dum@alamemtraabdmmal,oanhanmtragamhlgmausemttrewa'lfafygn@whﬁneous
ntra EU ula {:raceie% ar\/lgtrfloc!éﬁsebrok/&lttlji&'iaﬁfll ?40%1’10 lnt‘l‘a@ér(’i%gr 1?19' %'Sl?lllc mtiraﬁltef)ﬁf%bdom nal
ntracdpsul ar- ¢ i Nous racdvitary, intr

ntracel ebellrltrarnyocarﬂuai,aan@lbalomaraneiwm untatpmqarduacamt;apeutonﬁai,t intpiquvdlcal |
ntragastri r.ahepa o ic,
ntraperi car H?%fggtam é)uélfcﬂlb?a% tfa%zya?iﬁ @%q%ngt ma aﬂ:tnﬁﬁ §l{Tgsgr glé 'tir{gﬁaéﬁxBﬁLﬂV :
nt r apul nonmtrymonac\t:naﬁrmmb,, infravesical cohis, vagmtalr acel, “bnfazhl sublinguat mtraaaS,aL or

nt rasynow o erm &thr at ewg r% Stl ntrauterine, intravesical, bol us,

vagi nal , ?311 Bucca intranasal, or transdermal delivery
devi ce 13 system 99. 7A. rTETAI”lﬁdh(fd)ﬁbr]nbdldmrglam@aﬂtoné ealsﬁedmglmami attiedbal

manmal i an anti - dual
integrin antlbody that binds to the same region of a dual integrin protein as an antibody

comprising at least one heavy chain or light chain CDR having the amino acid sequence of at
least one of SEQ ID NOS: 1, 2, 3, 4, 5, or 6, comprising providing a host pell or transgenic
animal or transgenic plant or plant cell capable of expressing in recoverable amounts said
30  antibody.

80. At least one anti-dual integrin antibody produced by a method
according to claim 79.

81. At least one isolated mammalian anti-dual integrin antibody,
comprising at least one human CDR, wherein said antibody specifically binds at least one

35  epitope comprising at least 1-3, to the entire amino acid sequence of SEQ ID NO: 9.
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integrin antibody having at | east one human CDR, wherein said anti body
specifically binds at |east one epitope conprising at least 1-3, to the
entire awaoxasphd sequence of SEQ ID NO 9, 20 conpri si ngp@r/oseidi4ngy a host
cell or transgenic aninmal or transgenic pl ant or plant cell capable of

crpreseL o 1 recovergbLe STRUTLSaRkall by 0l s kil ore
101. Any i rivdabddydindddsd rintbgth vhélraelafﬁmtyb(ﬂ 4t least one selected from at 1east 10° M, at
least 107'° M, at least 10™'' M, or at least 1072 M.
83. An dualintegrin antibody according to claim 81, wherein said
5  antibody substantially neutralizes at least one activity of at least one dual integrin protein.

84. Anisolated nucleic acid encoding at least one isolated mammalian
anti-dual integrin antibody having at least one human CDR, wherein said antibody specifically
binds at least one epitope comprising at least 1-3, to the entire amino acid sequence of SEQ ID
NO: 9.

10 85.  Anisolated nucleic acid vector comprising an isolated nucleic acid
according to claim 84.

86. A prokaryotic or eukaryotic host cell comprising an isolated nucleic
acid according to claim 85.

87.  Ahost cell according to claim 86, wherein said host cell is at least one

15  selected from COS-1, COS-7, HEK293;, BHK21, CHO, BSC-1, Hep GZ, 653, SP2/0, 293, Hel.a,
myeloma, or lymphoma cells, or any derivative, immortalized or transformed cell thereof.

88. A method for producing at least one anti-dual integrin antibody,
comprising translating a nucleic acid according to claim 84 under conditions in vitro, in vivo
or in situ, such that the dual integrin antibody is expressed in detectable or recoverable

20  amounts. ‘ a

89. A composition comprising at least one isolated mammalian anti-dual
integrin antibody having at least one human CDR, wherein said antibody specifically binds at
least one epitope comprising at least 1-3, to the entire amino acid sequence of SEQ ID NO: 9,
and at least one pharmaceutically acceptable carrier or diluent.

25 90. A composition according to claim 89, further cofa‘lprising at least one
composition comprising an effective amount of at least one compound or protein selected from
at least one of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle
relaxant, a narcotic, a non-steroid anti-inflammatory 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, 2 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, or a cytokine antagonist.

91. Ananti-idiotype antibody or fragment that specifically binds at least

35  one isolated mammalian anti-dual integrin antibody having at least one human CDR, wherein
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said antibody specifically binds at least one epitope comprising at least 1-3, to the entire amino
acid sequence of SEQ ID NO: 9.

92. A method for diagnosing or treating a dual integrin related condition

in a cell, tissue, organ or animal, comprising

(a) contacting or administering a composition comprising an effective amount of at
least one isolated mammalian anti-dual integrin antibody having at least one human C;DR,
wherein said antibody specifically binds at least one epitope comprising at least 1-3, to the
entire amino acid sequence of SEQ ID NO: 9, with, or to, said cell, tissue, organ or animal.

93. A method according to claim 92, wherein said effective amount is
0.001-50 mg/kilogram of said cells, tissue, organ or animal.

94 . A method according to claim 92, wherein said contacting or said
administrating is by at least one mode selected from parenteral, subcutaneous, intramuscular,
intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular, intracartilaginous,
intracavitary, intracelial, intracelebellar, intracerebroventricular, intracolic, intracervical,
intragastric, intrahepatic, intramyocar;ﬁal, intraosteal, intrapelvic, intfapericardiac,
intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal,
intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus, vaginal, rectal, buccal,
sublingual, intranasal, or transdermal.

95. A method according to claim 92, further comprising administering,
prior, concurrently or after said (a) contacting or administering, at least oneb’_omposition
comprising an effective amount of at least one compound or protein selected from at least one
of a detectable label or reporter, a TNF antagonist, an antirheumatic, a muscle relaxant, a
narcotic, a non-steroid anti-inflammatory drug (NSAID), an analgesic, an anesthetic, a
sedative, a local anethetic, a neuromuscular blocker, an antimicrobial, an antipsoriatic, a
corticosteriod, an anabolic steroid, an erythropoietin, an immunization, a/_n immunoglobulin, an
immunosuppressive, a growth hormone, a hormone replacement drug, a'fadiopharmaceutical,
an antidepressant, an antipsychotic, a stimulant, an asthma medication, a beta agonist, an
inhaled steroid, an epinephrine or analog, a cytokine, or a cytokine antagonist.

96. A medical device, comprising at least one isolated mammalian anti-
dual integrin antibody having at least one human CDR, wherein said antibody specifically
binds at least one epitope comprising at least 1-3, to the entire amino acid sequence of SEQ ID
NO: 9, wherein said device is sﬁitable to contacting or administerting said at least one anti-
dual integrin antibody by at least one mode selected from parenteral, subcutaneous,
intramuscular, intravenous, intrarticular, intrabronchial, intraabdominal, intracapsular,
intracartilaginous, intracavitary, intracelial, intracelebellar, intracerebroventricular, intracolic,

intracervical, intragastric, intrahepatic, intramyocardial, intraosteal, intrapelvic,
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intrapericardiac, intraperitoneal, intrapleural, intraprostatic, intrapulmonary, intrarectal,
intrarenal, intraretinal, intraspinal, intrasynovial, intrathoracic, intrauterine, intravesical, bolus,
vaginal, rectal, buccal, sublingual, intranasal, or transdermal.

97. An article of manufacture for human pharmaceutical or diagnostic use,
comprising packaging material and a container comprising a solution or a lyophilized form of
at least one isolated mammalian anti-dual integrin antibody having at least one humaH CDR,
wherein said antibody specifically binds at least one epitope comprising at least 1-3, to the
entire amino acid sequence of SEQ ID NO: 9.

98 . The article of manufacture of claim 97, wherein said container is a
component of a parenteral, subcutaneous, intramuscular, intravenous, intrarticular,
intrabronchial, intraabdominal, intracapsular, intracartilaginous, intracavitary, intracelial,
intracelebellar, intracerebroventricular, intracolic, intracervical, intragastric, intrahepatic,
intramyocardial, intraosteal, intrapelvic, intrapericardiac, intraperitoneal, intrapleural,
intraprostatic, intrapulmonary, intrarectal, intrarenal, intraretinal, intraspinal, intrasynovial,
intrathoracic, intrauterine, intravesicai, bolus, vaginal, rectal, buccal, ‘sublingual, intranasal, or
transdermal delivery device or system.

99. A method for producing at least one isolated mammalian anti-dual
integrin antibody having at least one human CDR, wherein said antibody specifically binds at
least one epitope comprising at least 1-3, to the entire amino acid sequence of SEQ ID NO: 9,
comprising providing a host cell or transgenic animal or transgenic plant or-'ﬁlant cell capable
of expressing in recoverable amounts said antibody. 4‘

100 . At least one anti-dual integrin antibody produced by a method
according to claim 99.

101 . Any invention described herein.
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