ANTI BCDI ES TO MAACAM [ 0001] This application clains
the benefit of United States Provisional Application
60/ 535, 490, filed January 9, 2004. BACKGROUND OF THE
I NVENTI ON 5 [ 0002] Mucosal addressin cell adhesion
nol ecul e (MADCAMM) is a nenber of the i nmmunogl obulin
superfamly of cell adhesion receptors. The
selectivity of [|ynphocyte homng to specialized

| ynphoid tissue and nucosal sites of the
gastrointestinal tract is determned by the
endot hel i al expression of MADCAM (Berlin, C et al.
Cell, 80:413-422(1994); Berlin, C, et al., Cell
74:185-195 10 (1993); and Erle, D.J., et al., J.
bnmunol ., 153: 517-528 (1994)). MAJCAMis uniquely
expressed on the cell surface of high endothelia
venul es of organized intestinal |ynphoid tissue, such
as Peyer's patches and nesenteric | ynph nodes
(Streeter et al., Nature, 331:41-6 (1988); Nakache et
al ., Nature, 337:179-81 (1989); Briskin et al., Am
J. Pathol. 151-97-110 (1997)), but also in other 15

| ynphoi d organs, such as_pancreas al | bl adder and
spl enic venul es and mafdl T&BP SH&%gB¥KPN& splenic
white pulp (Briskin et al (1997), supra; Kraal et al.
Ain. J. Path., 147: 763-771 (1995)). [0003] Wile
MAdCAM pl ays a physi ol ogical role in gut immne

sur v40001ancehis aﬂpﬂicahmeﬂilﬁlstﬂﬁb bemefit bRt (dbiedeStateS Biowsional

| ynphocyt e. ex ti in infl armatory bowel 20
di sed¥¥ ¥lﬁ éoé%r?@‘}sgt% Tapuagn?,AP08- gast r oi nt esti nal |
tract inflammati on. TNFa and ot her pro-inflammatory

cyt oki nes i ncr ease gpA@REReUNaD gV XINERSTON and

i n biopsy speci mens taken from patrents w ohn's
& seqeEn2qn Mﬁ@o@,ﬁraﬂﬁfe‘éﬁn gell §@lekioh Snolbdves %KECQM) is a member of
approxi mate 2-3 focal increase in

expr élg%lmurmglobsﬂm e@pe@fannmqfapﬂhadhqswn(rsmpmm nllet seldctivity of

L T RO T

i e oy e

Gagt St ot dly Cell BUH372261950): Brols G @%&a@@ﬂ (741185195

B G i Shy DRI A ROl

Ph _ar nBcuklyExpresiedon, the%k ﬂﬁf&e@oﬂﬁ@h)ex)dotwiahwnuﬁs cdllorganized

al . i Rims YRR isaly b SBy mien gt fsperiant Sinph nodes

IZE ;_ll @&b%rgegé%g%?%l %3 174106 (I8 speakabhdéiad] NoRAEI33719D-81
(1989); Briskin et al. , Am. J Pathol. 151-97-110 (1997)), but also in other

15  lymphoid organs, such as pancreas, gall bladder and splenic venules and marginal
sinus of the splenic white pulp (Briskin et al(1997), supra; Kraal et al. , Am. J.
Path., 147: 763-771 (1995)).
[0003] While MAACAM plays a physiological role in gut immune surveillance,
it appears to facilitate excessive lymphocyte extravasation in inflammatory bowel

20 disease under conditions of chronic gastrointestinal tract inflammation. TNFo and

other pro-inflammatory cytokines increase endothelial MAdCAM expression and,

in biopsy specimens taken from patients with Crohn’s disease and ulcerative
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10 such as insulin-dependent diabetes (Yang et al.
Di abetes, 46:1542-7 (1997); Hanninen et al.,

JI mmunol ., 160: 6018-25 (1998)), graft versus host
di sease (Fujisaki et al., Scand J Gastroenterol.,
38:437-42 (2003), Murai et al. , Nat [|munol.,
4:154-60 (2003)), chronic I2iver disease (Hillan et

CO’httl(L}l ﬂéglre is api’é%’%%"?? 2%% 8@% fycaﬁw%ag%ﬁ&%}% expression at

emiﬁphﬁirﬁ}aﬂmtmloﬁ&}ﬁhldﬁét ﬂt(l&D?), Séuih sllé’ﬁt@@z' 45 856 63 (1999);
nawar

Rities seple Ree b0 mae T I A S Gh St A chevetedal
A O oS0 5000 R g

r ea@va"kf@ﬁmngal@y fiet: MHVA%KDO(N/BQ?()meﬁﬂlam alnd. Immunol., 158: 2099-

G LOE L0 B el ke Bl s RER KRt

Wﬂarﬁ@cﬂ%xfo@kﬁ nzgsemaa%gzi)ogz I%kanTéNEIS:, CBRFxp Snfimo R

ado tlve transfer nouse colitic

Oihﬁh@t?matsm gle 4mnd Wlﬁbﬁ@@mwmt Laver ﬂﬁmtyl
( @r%'g)h% Cydtyglgbt?%ém d @\M lagiég%altxﬂgd%ﬂ ﬁ)g' 1at%ry( conditions,

r esocluag mewlin-de¢gendan dmioteveavﬁmg étah ,Dzubkftésa ﬂﬁﬂﬁnbﬁ (wﬂﬂi

dl SR VGQ}MN& f‘é}sg@%&ﬂ ﬁg@%) it k\)f%giagﬁ?ség@b %ee,

e (Bujasam&@/ BABATY @&B@m\é@e%y 5@5@3)42 [2@&94&1@1‘4:?51 L R&

role of MAACAM i n i nfl armatory bowel dlsease( BD) and

ot/t@tunphi 4: 53ha0 GA0P3Di euasie divasdiserisa (Bidlanjet 4., tlheer, 19:509-18

f
ORE4H: OkPLY A hchl Al o83 MR (AR PR B R BT R L et
r @ncephhhmm&yl(Staﬁhﬁ erAblen J P&thbutrlﬁe'?oﬂlﬁwdl@@)@ Kanawar et al. ,
utic nmeans

advieab Gl dialy S56at S dabiti oh E%@HB%QBW & A ¢ Levios Biol.,
t %9 @HSEN@60®)f HatsR¥e: el C’)yz ?‘é’é‘%zhz bh 891918602)), there is

medi cati ons i'n patlents an ora ySICO
c hibseireaw aksnimgenf fétalsMAdEAM Sx piks e mal pmtmpmdmnfmn’svated
sol I|t tabilit helf-]life .3 and in vivo
D S ooyt iR pissisk pafiogerissts, 15 ek ROAEIHOR Foadsiey well
way h@bte@%@fa&&g@%u SINBEEDES, &%c. Phr 4H3PBA ﬁéhsfer {CD4 *CD45RbME

post-transl ati onal nodifications or aggregate
f orqvee Pelitic nedds, dhewgt gntl-mGSQaMﬁsiCé&MrmOm@kmahwdnoﬂp (mAb),

M b 5 SU THE
| RORRRTHG FiobRyochsd MadBR o Pty Tonelioepien it MASTAME.
| s@uetLthe dHhpIRR r%&l@fml%ﬁleﬁésfu'e%ﬁjcrhﬁ'asﬁ&ﬁ&ﬂa%ﬁ%%%and

wherein at | eas CDR sequences said anti body
ﬁl@eﬁﬁ@rﬁﬁﬁer@RM%a m@n@@lgnal @ntlbcrdl@a{m@@a agiingtihnpan MAJCAM

PAIsb P BlenTBhSHedNidLIDY WoDFAET3 SRR A TBs373),
[0004] Given the role of MAdCAM in inflammatory bowel disease (IBD) and

other inflammatory diseases associated with the gastrointestinal tract or other

tissues, a means for inhibiting ai4f7 binding and MAdCAM-mediated leukocyte
recruitment is desirable. It further would be desirable to have such therapeutic

means with advantageous properties including but not limited to the absence of
unwanted interactions with other medications in patients and favorable physico-

chemical properties such as pK/pD values in humans, solubility, stability, shelf-life



the antibody is a human anti body, preferably an

anti body thatacts as a MAJCAM 10 ant agoni st. Al so
provdi ed areconpositions conprising said antibodies or
portions. [0006] The invention also provides a
conposition conprising the heavy and/or light chain

of said anti-MAJCAM ant agoni st Janti body or the

var i or n rt| n

t he a@% %nevz{}g %%lg fe A tl?e& %5t1€€1101tfiq§§ugljh gsgé a91t1%§ Vs)c%uld th

f or edaintageaindy he ﬁhanﬁmﬁedqaid—’gtax&tzﬁﬁﬂﬁl&hb@ﬁ@ﬁfomb ef aggregate

Co 05|t|o of th I nvention rther., conpri

o R Rt B HuHnEs dhert B R S B angACAM
di agp@sddiss. agent . Di agnostic and therapeutic methods
are al so provided by the invention. [0007] The

i nvention further provi des an isolated cell line, that
produces said ant i SWXEARGQFTFEAINYENIRONgen- bi ndi ng
portion thereof. 20 [0008] The i nvention_al so provi des

nuc 03] adibg PresFEdnY@Eios REVaTes gnsniaterbamiipods that specifically binds

[i

var VATEAME serdifpllc B e COR AR AN Bfioddire hyman CDR

t hesepkncdsNA0H] aniﬁgen bmdargtpommwfwaldcmmbv@c tlarssma m:fhbodlments

host, cel.ls risin | ecul es

et R St R MR Y G sates g o5 S MATcAm

1@0| ¥ie ﬂlﬁe SMS(Z 098.‘1%@ qfé@o@ﬁoslﬂ"@ms%ﬁi Bising gikdntibodies or portions.

nol ecu Non- human transgenlc ani mal s or

pl a @61 héﬁhe @%@n@g@ alspprdyidey ¢ camapeition porgprisiatie hewty and/or

sai

th eggﬂwhaglﬁ%%%l\éggqg'ﬁgl\% éﬂ{a[g&ﬂgﬂ agl?go%} &dch%] gar?a%ﬁé tlegﬂ)n or

pr ovihde antipehthimdingrporoioh dreadofan hucbadﬁcﬁirmﬁiﬂcﬂ& encodlng any of

ant i_gen-bi ndi ng portion thereof th ecifically
bi ndte Apea e &snglﬁrmwa%@ﬁﬁ o Cespla ] é?nmsgl@aﬁ gfthe
1§ m@%%orﬁﬂlgy ﬁﬁkﬂe? bbs Mepb&ﬁ’}b&ﬁnf Qu&ﬂafs%z:h%rapeu;lc agent or

wher ei n: t he heavy chai n conprises the

chag mha@matlc a@mz RiaghashRanditerapets metbedprraelss pufvided by the
ref erence nonocl onal antibody selected fromthe group
conérfvgflf%of 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,

6. 67001),7 6 Tha irdienBlor! further provikes &a 1s$1a?&1 déll lﬂleztﬁa roduces said
9.8.2, 6.22.2-nod, 6.34.2-nod, 6.67. 6.7

and antsMAJGAM argipody y antigenibingling mrapvn ﬂ@mé rises t h e

2 i E b 5 N S SR L, SRS

gr oapd/or light chain of said anti-MAdCAM antlbody or the variable region thereof or

antigen-binding portion thereof.
[0009] The invention provides vectors and host cells comprising said nucleic
acid molecules, as well as methods of recombinantly producing the polypeptides
25  encoded by the nucleic acid molecules.
[0010] Non-human transgenic animals or plants that express the heavy and/or
light chain of said anti-MAdCAM antibody, or antigen-binding portion thereof, are
also provided.
In one aspect there is provided a human monoclonal antibody or an
30  antigen-binding portion thereof that specifically binds human Mucosal Adressin
Cell Adhesion Molecule (MAdCAM) and inhibits MAdCAM binding to 0437,

wherein:



consisting of. 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2,
6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4,

9.8.2, 6.22.2-nod, 6.34.2-nod, 6.67.1-nod, 6.77.1-nod
and 7.26.4- 10 nod; (c) the antibody conprises a heavy
chain of (a) and a light chain of (b); or (d) the
antibody is the antibody of (c)* wherein the heavy

chain an@?) | gl %O?Eﬁbu?@&n?f@eg ﬁleal‘ge?%%% ?fﬁﬁs CH® and

sel ected ‘fromthe sane ence nocl onaf
ant i(BXRB/amine aanicteheencespictefdrérer endneclonaldndbodyaselected from the

ant S OPHSE  de) WA 28§ HEor B bt &7
sel ggtseg) 71200171361, QT8I B. ONEI08! 6.8829hodl 66721 -ffsd! @PBAnod and
Col Lection of Cell Cultures (EC%&ID Accessi on No.

930969dHmods 8. 2 (ECACC Accession No. 03090902), 20

Accessi o0 No. OTTBobTRs Raid U iR ERLE TR cors
gSgg@]Qﬂﬁe)c,id §q6encks @Meﬂm&m&icﬁgml;;ﬁibgﬂ% gé]ékﬁélﬁl)‘rom the group
Aoc BUETOIENG, | 05080008 4 5 67676 CCLCNBE Ao bdch 6 Mo 166

0309@@@9)7 2674 83.5 6. 1ECAGE, ASL£2586DB.4¥OL m@é%’@%%gd and 7.26.4-
7.26.4 (ECACC Accession No. 03090911), 25 and 9.

19 Ecawod; AcceSS| on No. 03090912). In one aspect there i's

i ded
SRR I T T e
sel ected fromthe group consisting of nDnocIona
ant i body @, 145 SAOHGLBHEA ALY Oy Teiezah 1 heavy chain and
m) n ﬁgh@h@in @DRiRALY afid §équ%ncé gré@:[&?éd% tlﬁrgahféqgﬁérence

1, nonocl onal antibody 6.73.2, nonocl onal
1%mt m@@gglonae anbady. monocl onal ant | body 7.16. 6,

I ti bod 20.5
720 4. ToRRRBAScs b oS B 5Ra o SR Bhme PR it progusye o
6. 2BuBdaimB@dnodondRAOEIISTARAt bidtlsiNIAdY ABL SshetcinBieh hybrldoma is
nnnoclonal anti body 6. 67, 1- nUd nonocl onal anti

6. 7¥elaciefbliomthe gioNB cPevEINg Mht i o dirapeas Collpgipn qfrCeH Cultures
anogﬁ@Acefg% Is{oﬁ%gloségdng\y &%{ﬁ &e&%&% n{;.i dggggyoz),

t hat spec nds ereln t
20 s §4HEAFEACGE e\rmd:slsmngfcn 0R020N03), StA2ATBEACE A(c@ssam No.

o BpEOREN 2100 LIS T8 3C 0, SERENER, B8 LA on
59%‘1@9@3‘%‘@0906), 6.73.2 (ECACC Accession No. 03090907), 6.77.1 (ECACC
Accession No. 03090908), 7.16.6 (ECACC Accession No. 03090909), 7.20.5
(ECACC Accession No. 03090910), 7.26.4 (ECACC Accession No. 03090911),
25 and 9.8.2 (ECACC Accession No. 03090912).

In one aspect there is provided a human monoclonal antibody or antigen-
binding portion thereof, wherein said antibody is selected from the group
consisting of: monoclonal antibody 1.7.2, monoclonal antibody 1.8.2 , monoclonal
antibody 6.14.2, monoclonal antibody 6.22.2, monoclonal antibody 6.34.2,

30  monoclonal antibody 6.67.1, monoclonal antibody 6.73.2, monoclonal antibody
6.77.1, monoclonal antibody 7.16.6, monoclonal antibody 7.20.5, monoclonal

antibody 7.26.4, monoclonal antibody 9.8.2, monoclonal antibody 6.22.2-mod,



(b) an anti body conprising the am no acid sequences

set forth in SEQ ID NO 6 and SEQ ID NO 8, wthout

the signal sequences; (c) an antibody conprising the

am no acid sequences set forth in SEQ 10 ID NO 10

and SEQ ID NO 12, without the signal sequences; (d)

an anti body conprising the am rfo acid sequences set

for

o1 rareReRnSntb st g Sl Mo lobal Hiboch .okt Inehfonal
aci dmslanﬂorérﬁkbnmltanﬁomﬂmc]omalﬁt@bodﬂ B®4 ma&d. and SEQ I D

t hqut the naI se ences
it i body TR abrit Ml et o Sieigihtutbodiinat gpecifically
i BEQs MAINOM, 3dheddifl tiRFRtbEINDseldded Wolh@W ordup&onsisting of:

signal se uences; (qd)d an anti body conprising the am no
ém d seq nc e &0 g8tbadycoRPrisng s amino rEd speueaaes sforthin SEQ

; ti bod
NG 1830 Lpuito tbas! AnaticIeenaRRetilbean ant ibody

m no ac sequen orth in SEQ
20 I D |\|O(b)30 andnﬂﬁ@ylcbmid@singzhe amhinh acit! stduensesgeaforth in SEQ

Sealingges et snQ il daboSf BaehiaistieSEq | b Na.

36 W t hodit t BR afiiias! cofRELapR @l%samlﬁb)ac@%eé[\%b&%i’forth in SEQ
1@ rrE@lsn ng the am no_acid sequences set forth in SEQ
D

Nl SBEOLP DING2, sithowithtgignal spauespeghal
2o seqtinoedt AR ABhoRRTE SFOMRR Y GG ip sEOQ

NO [BNOvi4t end BEQ e N gisabvitheaurnsigsd] sédieneds; ant | body

conpri si the am _no aci d sequences set forth in SEQ.
DO 46and a@&@jﬂrqéym@nmemgéjm%m agifgeqyegpg set forth in SEQ

sequenaesis dHDSEN PN o: bﬂﬂ%nﬁ@ﬁﬂ%ﬁé ﬁ%%g stQienédy no acid
sequences set forth in SEQ and SEQ I D

1NO 54, Wt hoen antiendy |Cgm@r1s199 duaemmes a01(1r$)aq1mcmt foottiyin SEQ

ces set forth in SEQ
b RN A IR G PR S B
sequencegg) 6 af aﬁumyazemphgdg tieOfmihb Stifl Gedit@c@Bettforth in SEQ
aci d _sequences set_forth in SEQ%D NGO 60 and SEQ ID

NO. I3 NO 6 g REQ Ha NQ: g?ﬁawﬁél@éf sigmal seqieness; ant i body

D NG 6 and B0 DY NP RENRRER 36 shleblen & BRin B
26 eqiie MN2s30 adBES) (19 NerBZamitthlye dgmgd seqpiengest he am no

[ forth i.n
acid seq ﬁ?nc egn gr?ttlbodg)l rcornprlsmg tEh% amino acid sequences set forth in SEQ

ID NO: 34 and SEQ ID NO: 36, without the signal sequences;

) an antibody comprising the amino acid sequences set forth in SEQ
ID NO: 38 and SEQ ID NO: 40, without the signal sequences;
25 &) an antibody comprising the amino acid sequences set forth in SEQ

ID NO: 42 and SEQ ID NO: 44, without the signal sequences;
Q) an antibody comprising the amino acid sequences set forth in SEQ

ID NO: 46 and SEQ ID NO: 48, without the signal sequences;
(m) an antibody comprising the amino acid sequences set forth in SEQ

30 IDNO: 52 and SEQ ID NO: 54, without the signal sequences;
(n) an antibody comprising the amino acid sequences set forth in SEQ

ID NO: 56 and SEQ ID NO: 58, without the signal sequences;



ID NO 42 and SEQ ID NO 68, w thout the signal

sequences; or the antigen-binding portion of said

nonocl onal anti body. In one aspect there is provided

hybri doma cell line 7.16.6, which has ECACC Accession

No. 03090909. 10 In another aspect there is provided a
human nonocl onal antibody or dntigen-binding portion

t her eof er ej ' b | Sooi I ' Vi
716, 6. (O ongh 2Tl AAEHERd S D 0R R nc A ko s1Q
ant IDoHY: @y ardSEQ D G- 62p mitibmighpsiphdl sequehesseof t hat

specifically bind dCAM. wherein the .anti body i 15
hant i bRl BRI mRes B R inp Aol SuHsRCERse} ForanSEQ
| D NONGL6dd SHQD NONG, wdBowd thdGihal tsBuehb N dhd
sequences. I n another aspect there is provided a )
fronocl on&l) aneh BeERedycomprigingthpearning ppidisagnapees sebferth in SEQ

t he t@a%[] iy i inhibits
MAd (l?/lkfo'bl n |dng ?gﬁgg%l%@!mvﬁ%rggﬁ%%g@r%%gc%hai n

conpr theestigtrebindangypoctiai of s@idRhonoCloREl fBibadyl CDR3 ami no
acid sequences of nocl onal tipody 7.16.6 d.t

T oht *COHSPIF TafpFOES mREded Bkdacs R Cbraides
CORE MU0 A c3&dsdn2@s1weDe®@®moof  nonocl onal anti body
7.16. 6. BRI EF DESCRI PTI ON OF THE DRAW NGS 25 LOOlll

1 gur e 111 ancdkeraspegh sk is drovided adiuarepngnerpclarichentibery or

- cqreEfing B KON ARAR o 900y SARb R &ft8ey
ant 7iédi.es wi th the gernline am no acid sequences of

an al | aniuAte BPeGHRaCTh P LRSS HRPRY Ol al SEy BB B
O e g 1 e
I¥i gen entitRdyivomprising ahd gnime atidotquenecsin SHQEH2 N Qudiod SEQ ID
i t TS R freidiRa a2 53 gene product. | 00141

Fi gure 1G shvilg agpecatheNiBBdviddd o Miendile@l &itR@da et APantigen-
aci d sequence of 10 the heavy chain for antibody

6. 2pinding Roptiemihiersef Hiaf srechiGARinbpAs BAH- Aldand iphigisbAdCAM
binding to a4f37, wherein the heavy chain comprises the heavy chain CDR1, CDR2
20 and CDR3 amino acid sequences of monoclonal antibody 7.16.6 and the light
chain comprises the light chain CDR1, CDR2 and CDR3 amino acid sequences of

monoclonal antibody 7.16.6.

BRIEF DESCRIPTION OF THE DRAWINGS

25 [0011] Figure 1 is an alignment of the predicted amino acid sequences of the

heavy and kappa light chain variable regions of twelve human anti-MAdCAM



[ 0015] Figure 1D shows an alignnent of the predicted
am no acid sequence of the heavy chain for antibody
6.34.2 with the gennline human VH 3-30 gene product
15 [0016] Figure | E shows an alignnment of the
predi cted am no acid sequen?e of the heavy chain for
anti body 6.67.1 with the gernmine human VH 4-4 gene
product. [00171 Figure IF shows an alignment of the
© pr edinotedonamitbodisis wvithela germdingfaminh acif seangnessif ithef or

antibody 6..73..2 W t e germine human VH 3-23 gene
RS dlifnl gt

prodﬁ gure | G shows an alignnent of
the moej crigdrealn Hivacinhlgameenafthepredichd dneay vicidReadquence of
for antibody 6.77.1 with the gernline human VH 3-21

genethefenairden Poaatthodis §h-eand-SRdteh B esrpigmianoy H 3-15

he pre &%Eg am no acid sequence of the heavy chain
or gnti%lkr)o les 7.16.6 and 7.26.4 with the germine

hunma00V3] 1Fig8ref %;anii@dmgm of[thopeflickidgumino a¢id sémiwnoe of
[ . i .am id f
Fhe B ot SRR B B nORRL SBER A e

humegro¥itt4- 4 gene product. [0021] Figure 1J shows an

alignment of the predicted am no, aci d sequence of the

heavif0dfihi Riguesr 1 Grhavisomplignment %th%plieﬁlsf%eqnmw Aeld seqrgRce of
H 3 97/ | :

1§I [ g%{erzrghﬁt o) a?{]@g %?debg idéi3 éig Qé)l%ﬁg%g)l@am ﬁ%%glﬁ%ggﬁo?% § ?1%6

| i ghprodagtpa chain for antibodies 1.7.2 and 1.8.2 with

t he rpjine hu A3 ne pro t. 8 .[0023] Fi.qure

0 TSI LR TR Ry 2 SRRl Sl proticnsd ignd apy edence of
sequ@ltRaff chal®r kapRdy 6B wih @idsd@line R BOYH 30 4ere
with the germine human 012 gene product. [0024]

Fi guP@du®il shows an al i gnnent of the predicted am no

cid e . ' | [
30, IR DBl B0 SRR D il SRR o
[ 002fhk heaguohain R sittboy ér67al wigh tergermiing hempr ¥8 44 gene product.

o R R SR ot 850 98 suence o
pr 0dpetheavkOoHaB0RP kntfiody 6e7310wah evsSg i 1iat hamBE WH 203 the
predi cted "am no aci d sequence of

product.

20 [0018] Figure 1G shows an alignment of the predicted amino acid sequence of
the heavy chain for antibody 6.77.1 with the germline human VH 3-21 gene
product. .

[0019] Figure 1H shows an alignment of the predicted amino acid sequence of
the heavy chain for antibodies 7.16.6 and 7.26.4 with the germline human VH 1-18
25  gene product. ‘
[0020] Figure 11 shows an alignment of the predicted amino acid sequence of the
heavy chain for antibody 7.20.5 with the germiine human VH 4-4 gene product.
[0021] Figure 1J shows an alignment of the predicted amino acid sequence of the
heavy chain for antibody 9.8.2 with the germline human VH 3-33 gene product.

30 [0022] Figure 1K shows an alignment of the predicted amino acid sequence of

the light kappa chain for antibodies 1.7.2 and 1.8.2 with the germline human A3

gene product.
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the kappa light chain for antibody 6.67.1 with the

germ ine human B3 gene product. [00271 Figure i P

shows an alignnent of the predicted am no acid

sequence of the kappa light chain for antibody 6.73.2
with the germine human 012 gene 15 product. [00281
Figure 1Q shows an ali gnmen® of the predicted amno

aci d sequence of the kappa light chain for antibody

6. 7[0013]\Ni FigutehEL gmwsleinmdigfmmammf/@% wredieted pruihuadid seq uence of

i 75 g S g 8 0S8l N SpE MG O o eene
antpﬂ@@@tes 7.16.6 and 7.26.4 with the germine hunan
ene roduct. [00301 Figure 1S shows an ali gnment

| é4lpr 1BY shownan alignanesbaiibp peedisted amélola (5@ quence of
6 056 0 SR s

aI |1gndm111 of the predicted am no aC| d sequence of the
kap ght chain for antibod w th the rmine

g LEgE N S 1EnpiH thq:?f@é%edzanm agi] gRsggce of
al | {98 RSl gk cﬁehﬁ R bSdyesi3 Ne ik BE BerkpRRAuah TN gene

chain am no aci d sequences of human anti - MAACAM
antPmédites. 30 [0033] Figure 2A is a CLUSTAL ali gnnent

andwrb{l—\gai' ghfeeleo gﬁovss h %fg%%eﬁt %Qhe ﬁ%ﬁ%?edl Hg) a&H ?féau nce of
ci d Sequences, The egree o sirm rar ?y

bet the &appat lipht aldin fd%clﬁmdmm b&dt;h tkep@enline Gidinag B3 Bsne

9 [0 34] Figure 2B is a CLUSTAL alignnent and radi al

tred® ‘l‘ct he predicted heavy amino acid sequences,

showosg ﬁl%w@fan%h &ltid thgfr Jrefed aﬁﬁﬁ) and be%uence of
MAd M ant| bod heavy I ns. 5] Figure 'S
ami the kappadlgléqﬁm 3e:3 a@ﬂb@mﬂj 3L wattbe gemfhnte Hnen@n KpL B gene

terrlr,la domai ns of cynonol gus and hunman MAdJCAM whi ch
forfh’th a4f7 bi ndi ng domain. The (3-strands are

al i poes| aFigaredi@ghdv Mgﬁineﬂﬂ of thShriediztedragning w@%quence of
6: 793-801. [ 0036] Figure IS a q%{j{aph representl t he
dostée krnadight eﬁlanb Eﬁr@prlbqﬁm 6t-1 mjihdhegermjing hymap A2 gene
7. 18.8,84n the adhesion of hunman peripheral bl ood
| ymphocytes to

[0029] Figure IR shows an alignment of the predicted amino acid sequence of

the kappa light chain for antibodies 7.16.6 and 7.26.4 with the germlixae human A2
gene product.

[0030] Figure 1S shows an alignment of the predicted amino acid sequence of
the kappa light chain for antibody 7.20.5 with the germline human A= gene
product.

[0031] Figure 1T shows an alignment of the predicted amino acid s équence of
the kappa light chain for antibody 9.8.2 with the germline human O18 gene
product.

[0032] Figure 2 are CLUSTAL alignments of the predicted heavy and kappa
light chain amino acid sequences of human anti-MAJdCAM antibodies.

[0033] Figure 2A is a CLUSTAL alignment and radial tree of the predicted
kappa light chain amino acid sequences, showing the degree of simil arity between
the anti-MAJdCAM antibody kappa light chains.



10 sections of MAACAM expressing frozen human |iver
endot hel ium [0037] Figure 5 shows a two di nensi onal

gr aphi cal representation based on the data captured
in Table 7 of the diversity of MAJCAM epitopes to

whi ch the anti- MAJCAM antlbgdl es, 1.7.2, 6.22.2,
6.34.2, 6.67.1, 6.77.1, 7.1676, 7.20.5, 7.26.4, 9.8.2
bi nd. Anti-MAJCAM anti bodies within the sane circle

s h oWOBH]e Fgwee 215 is 2@EUSTALyaljpatrteat md faélabier dfithé predicted

|toebnandar | ike tore ni ze .t he
oo BEAE B AR50 RSN SREP LS TR pRpantt
ovemmntlgbafh@s?,@ﬁﬁnynabl e to bind sinultaneously
and are t her ef or ikely to recogni ze an

ovel1035hi Figuept isopemiio Mid eramensoRLUST &g alignmgnicofiths 237-

t t
S pat e i ot OREH AR B ENRICAN o S B s
s anblmdmlg doldaBA Tiat fastndrids a.fbrﬁlignw\d&é{‘dl@td hodites, Sthucturé

and an Al exa 488-1abelled 7.16.6, show ng that two
antﬁ%%) @493-RBt are able to detect different epi t opes

o 45 e 408 ol Bl el 391 UL oMRARRN i

of bV&cﬂndﬁglGa@]om tiei aﬂhtmxyoﬁnﬂmarﬂ%ﬂﬁl@ﬂaﬂﬂo@lﬁﬂ;ﬁdmésﬁo

7 S8k N AT BATPSL 0 AL LB 57

confopgy | E@?e TEMIWRI M%rthﬁlleﬁsloﬂb‘i gf?hi%ﬂi ﬂepre%fﬂ%’ﬂ YRR on the
7.16.6 I n cynorml gus nonkey no 10 DETAI LE

DEState Fant'mi aF Tl 7 oRENTY pityDef MAIdCIAS spidenes @awércalthe anti-
Tec 004 f [

sci lte}fr%% | c ang (?ésé Enn;l %gfzz%lrgﬁ%v&%egdle ¢ ?efgg:]‘lﬁsgogtﬁbghs 7.26.4,
Wi t H8LIendr AsBMA dOxdhintiodieh atithihthegahb eircle ahow g same
rstood b %hose of ordlnary

that are .
15 o Topet By belont R b ra i BS DBy REraRE YT ifaryigiee the
by et Prbpe &1 MAH@AM. SAABNAREAM AfiHEE clBhéH Wihiho§&rlapping

and plural ternms shall include the singular.
Germl?céﬁsl age unpbhetediied simadanssuslyiand ersn hertforsnlikaly bo reaoghize an

. cell [ e _cul t. nmol e
B e SR NG SO S B RS
pr dM@ldEﬁﬂVIdmﬂbNdy&ﬂ@na@&hﬂl dikearet S}iaﬁﬁﬂ é;md;pb yﬁf at4lioaat i on
desc%ﬁed herel are those _well commonl

20 e 0P Fighis & Sho s GRRG B b et BoMAGT ARkt bodies
prege Qtanﬂré.i{@ﬂbla o? ﬁel&ﬁ@elr@é lsﬁo@ﬁlﬁftﬁeﬁg@g F‘?&lg‘%&é%gg& arfable

conventional net kriown
deste rdetﬁeﬂdlfﬁqrematpnmss grehb%dﬂAMnbu&dalneusp éc déteat soluble

ref t e cited and di scussed throughout
%gffgﬁtfor% %3’1“?8?? unl ess ot her wi se
'[0039] Figure 7 shows the effect of bleeking an inhibitory anti-MAJdCAM
25 antibody (1 mg/kg) on the number of circulating peripheral o7 Iymphoéytes,

-—I

expressed as a fold increase over conirol IgG2a mAb or vehicle, using anti-
MAJCAM mAb 7.16.6 in a cynomolgus monkey model.



15 indicated. See, e.g., Sanbrook et alL, Mol ecular

Cl oning: A Laboratory Manual, 2nd ed., Cold Spring
Har bor Laboratory Press, Cold Spring Harbor, N.Y.
(1989) and Ausubel et al., Current Protocols in

Mol ecul ar Biol ogy, Greene Pyblishing Associates
(1992), and Harl ow and Lane, Anti bodi es: A Laboratory
Manual , Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y. (1990) whi ch are 20 incor por at ed
herei n by refeb AL i cagt.i Hs TION
pur|f|cat|ont > ' La@g‘]a[r—mg—t 0

manuf acturer's specifications, as commonly

acconplished in the Définifensand dasera Dechnhprei n.

Standard techni ques are used for chem cal syntheses,
chenigab) anmliess mhervibadstaee btetn keipitiffrcandttéahnical terms used in

formul ation,  and delivery, B and H}eat nt of patients. 1
35 [ owpeptiorhwith Hi regieAGnY @itior shalhhavedhompappgsdhat are commonly

| ndi gal e QIOTCBW%O #ﬁf dt r@lﬁi]ssﬁ(ﬂp thQart. hﬁﬂﬁéhﬁlésgbhﬁ%ﬁgrequlred

meani ngs: pepti de" enconpasses
nat i g comtexty $1ngu1m1 ta:tmsmhaﬂ anqhgle mmrahmsrandfpihaglrt@m%sha}i dnclude

pol ypepti d 0 of a rotein uenc

ol BRI G RGBS aPeb 1 R ien g Fsipgmiaes of
The tar md fissed é\ﬂﬁﬁ'e F?ﬂidlécﬁﬂldi* 'bidlb y, hlﬁﬁiuﬁbbgy,ﬂﬂﬂcmﬁﬂbgﬁ @énetics,

is a protein or d:getldet by virtue_of

16r i gprotein andovdeic @ﬁld PiSHY 2B h&’@}dl?%wﬁé‘@%@%é?ra@eade those

W t h tural | e [

| PRt PRGNS PERSRTLS R s AR e

f r omptdsentdmvertisp e eaeréBY pérformep ressding bg/ccmvcethonaf mgthods well

a d| fferen eci.es, daes not

Thus mavhe s sperees freativelh egh Earre) SE Reiiprapy Kyrences
synt lﬂﬁﬁ hZQ5ted Bnddkeiskal BFoupH&iteRe pleddne E{ﬁﬁiﬁcﬁﬁ&{ﬁnﬂbﬁﬁ othermse
cell fromwhich it naturally originates wll

15 soliztiented. fSe@m &+ Sambrogk st aly Mpdewdarfrlaing: 4 éﬁb&‘lm Manual,
A
pr 233 F@" ngt gb&eﬂ%{a?oq %§té‘cﬁ& Isghh%Hfafb%? 19y, (1989)

nat u conmponents
pr ot ghd Aﬂb'liﬂei emt; CafreheRADIOQISER ]\Mbdular‘@m&ugy,l (ErebﬂeePubhshmg

t. [0044] A prot | o v
SLreAssocgm%@aﬁifa% o R Lo dbastos dedtop iyl Cold
Py Sofifle MIRAT %Boﬂa%?ﬂ)reép@bﬁd %é’ﬂ%@o’? NYa(leO)Swmtﬁare

exhi Di e speci es of pol'ypeptid
2ol y pmmtpcdaxe«b hemmdiyaeferm;;y Eezym@mmnogs md pumﬁcatlon techniques

or ot aFPered Sgerag 1 PPl s BREHTEEbY, S Shpmony

80% %Ecogx(%%sm,d/ﬁﬂﬁe art Bf & @dséhlﬁeﬁlﬁéfdi’m Stand£d t&&hﬁllqhys are used for

about and preferably will be over 9 %eP
Pr ot @hpmpg} gymiheggs, chemical analyses, pharmaceutica paratlon, formulation,

and delivery, and treatment of patients.

25 [0041] The following terms, unless otherwise indicated, shall be understood to
have the following meanings:
[0042] The term “polypeptide” encompasses native or artificial proteins, protein
fragments and polypeptide analogs of a protein sequence. A polypeptide may be
monomeric or polymeric.

30  [0043] The term “isolated protein” or “isolated polypeptide” is a protein or
polypeptide that by virtue of its origin or source of derivation (1) is not associated

with naturally associated components that accompany it in its native state, (2) is



honogeneity may be indicated by a nunber of neans wel |
known in the art, such 15 as pol yacryl am de ge

el ectrophoresis of a protein sanple, followed by
visualizing a single polypeptide band upon stai ning
the gel with a stain well kagwn in the art. For
certain purposes, higher resolution may be provi ded by
using 1jPLC or other neans well known in the art for

pur i fitee af pthar pl[omm;ﬂﬁﬁorﬁ s Samanpécpe)d ®Bp W%Sédawmnmm a
t hat
oo n e sRaesh b7 RobSh T oB YERHia T AT BIep g e s

wher ehéhially sy a’izBE oRGnesRed th §§é]1ﬁ%%?stérﬁ difBE Bt (R the cell
to the corres&indl ng positions in

nat ufier Yhisedipatiray euginatewill b%“@@ﬁ’@d Frowdismainrslly associated
f
Pong o1 RO A pret G Bay Mso'be sphaefid LG A% ey

14 amsoolatedccowohmmby molaaomnsﬁgrm&bm miriflcatisd teSthiques well

am n%nam ds Ilggg usually at |east 50 am no 25 acids
| ong, preferably at |east 70, 80, 90, 100,

150 WO@PO [b‘i’n 8hdISpeptiad . “s{l&%@ﬂﬂl}T ﬁet”e‘sﬁﬂ)stanhally

" pol peptlde ana 0 as used herein reters
pol ypepogensorar s Fﬁptlaléséguréied gihenat bﬁstaboutéﬁéo 73% of a

0 DL L0 B o i
Ibeaz tnonnmanmtd ig%\t/lfmﬂrigom Elgasﬁ\ﬁttl)fllyo;ﬂbﬁé gb@@ept{db)é)r pRAGh Wi

in 0 un suita i ndi ng condi tions
(2) %@&417€9HJPBS? %hﬂubgé /°aéj fos Eg rRO%e P 9% MV of a protein sample,
L- sehRed ida 1ﬁ‘95%9 ﬁ@ﬂr@fg}/&bl till B ov@obd hke! ?rot(lam purity or

reduce MAJCA surface exp I‘eSSI onin vitro or
vi vohomgganeHy nyty btzndlpitW@’pﬁpnumberalfauh@gsmH ipoivs én the art, such

ons no ubsti tuti on. (or ti

1o o ek @ity B0 ond SR o i i Pl Floviag by Viuafizing
sequesingle pdiydeptide bandivpoh kitinigy e @bl WRRE ktaBDwalllcA®vn in the art.
aci dlgql on preferably at least 5 60, 70, 80, 90,

100, FasTigin PupRseR HigHsT ERsPIEON By bs Prodridry, usiteHRRE or other
ft turally- 5
o et 00 el i 1o

occurring pol ypep eferred am no acid
substoodsk i Ehstemmé pb}ypslﬁidmfﬂagtnen(”]a)s usedlherein refers to a polypeptide

usc |b||| si . reduce .
guscglg l?aﬁlainlaflé T g rgl*x}aﬁj St((’?‘&zt)ﬁwlé‘gl ‘%ﬁ’l’i’&?‘n@ﬁ where the
affi i‘éhta)ﬂnﬁ% Emfr A b qREMRE & i&el@tmpioeﬂi@ §0rrésﬂ%ncﬁh% bsitions in the
binding affinities, or (5) confer or

physﬁlaé%l EWFSHTING FoqugRest iTbsene pmbpdirentss fr@gm:ems: hre at least 5, 6, 8
anal &gﬁ} agﬂ? }1011% ?.ﬁgtﬂep %ﬁlggcﬁ \ég{sl #d %"raguﬁxtggtls %ge %(% I%fxgt 14 amino

sequence ot e natura otcur
s equanidsdong;anore ypastalably a ileagl 20 Mnmabiﬂs Ping, aetiallg agledsd 50 amino

28 potidR PRy FRYF BETRRNLH A B S1a e K0 §30 or 200 amino acids
long.

[0046] The term “polypeptide analog” as used herein refers to a polypeptide that
comprises a segment of at least 25 amino acids that has substantial identity to a
portion of an amino acid sequence and that has at least one of the following

30 properties: (1) specific binding to MAACAM under suitable binding conditions, (2)
ability to inhibit awf; integrin and/or L-selectin binding to MAdCAM, or 3
ability to reduce MAdCAM cell surface expression in vitro or in vivo. Typically,



occurring sequence (preferably in the portion of the

pol ypepti de outside the donmain(s) formng

i nternol ecul ar contacts. A conservative amno acid 15
substitution should not substantially change the

structural characteristics gf the parent sequence

(e.g., a replacenent am no id should not tend to

break, a helix that occurs in the parent sequence, or

di sr q:pmﬁypepinﬁ artajope Somf)nmd@ﬂa/tl@tamiﬁé b¢ie subsfi@ition (or insertion
characte s the ren nce). Exanpl es of

art - roééiS{fﬁP% e"t‘ﬂ‘t}b’éﬂs&ﬁ b 88"‘ IEHFRS SpNCRes ARalges typically

SUI UGH 4158 8asBD @ aﬂ%ciciﬁ%in(gc?re?&%l?'af‘&a stJor 5)(5:t7@r ﬁ'i_ 9@nfb0 150 or
20 Mol ecul ar Principles el ght
an d CoORpanyo agqigalore pklongarodu) dan offten be dwklng @n atﬁdl—length naturally—
ot C. Brandon and J. Tooze, eds.
ST R

rlan 1'ng, New York, N. Y. (1991)); and

Thor r{0@47] etPreferred Mairerid s'i15§t1tﬂ;@t5ns(ai:é9%ie whishi ¢h radiRe

each i ncorlgfzr ated herein by reference. [qa;(:_cl

Non- FERePaliigparjeolusie (Baistwss) S}‘S‘@ﬁ’@é{ IF}‘htO ation, (3) alter binding
phar ngg.s I@M’B t

anal ogou?i{og?dtrﬁ%se 0 eEﬁ/?fmgxtﬁe npi g e pept [ %ém%ﬁé’e&?% confer or
t ypesnakify qthmpbypcooﬂemmahmﬁmalomabprbpemmjof spelpbhadegs. Analogs

e I e

p. 392 us’hﬂé‘ Eyaikamdle, dihgle of mulMisle aeliRMcid substitutions
30: 1%@@%@3 whi ch are i ncor porated herein by
refe blggRiseghURES agidsubgtiteiondmay bpawdein the nharally-

30 a'ogclﬁ'fm% %&E&r(gltze? !%Ig ﬁ'xlg )})%lO%%é ;ﬂ?%pegﬁaé biide the

mnmetics that are simla
t her dpmaini(s) ddinying seéruiolgalat coascismy corsemaitte bmipy aillice

n equi v.al ent r utic.or_ prophylactic ffec
B Pt e%p spoie B HBe has bR pichicrs hgeritios of the
si m lpafent RqderRe A8l Q?@p‘l’&%ﬁ‘l@ﬁ‘%ﬂ@ akill sﬁeuld ﬁoipt@hd/ RERtAGEhelix
that has a desired biochenical property

phar i##é 6¢wE iadhe parentsegyence, on disrups otieh tmasno %ﬂwmbiarbystructure

N T e a—
CI(—|2 sﬁ&daryaﬂl-kﬁr&ry(sﬁua‘m&m dretdefdgﬂ%ad in Qlﬁzlfézlﬁs Striltur est aﬁzd
oas we nown in
?§H t. 5%@@—1” ”F’EW%FB@BH By Wt T Resemen 48 &ogmep New York
aci dg) o%f))arsRARENSLS ﬁsz%yﬁﬂ%zwe‘(@ Era@dé}{%@@l Tﬁ&ied &H‘ Garland

t he sarrefype( g., D'lysine in plac
may &pblishing, Newd arks, Ngé &%)k and T hommtoambt el. ;qurura;iésél 10:(1991),

addi con tralned pri sing a consensus

seq ugd%’ggl oF eaéz SR °§ﬁfte$ g?’ieg‘dtfydrgﬁ?{’gf& Consensus

sequenias] valonaiehide fajogh Ard@neenay ateidn ive Q&é‘&uoal industry
nown in the art (R zo and G erasch Ann. Rev. Biochem

1: 387dpenyith properiss gBelagas tngrose af by temenlate@spide. Fhsee types of
eXanpbRpeitiic 30MpBod 4k Bl “peptide mimetics” or “peptidomimetics”.
Fauchere, J. Adv. Drug Res., 15:29(1986); Veber and Freidinger, TINS,
p.392(1985); and Evans et al., J. Med. Chem., 30:1229(1987), which are

incorporated herein by reference. Such compounds are often developed with the

30 aid of computerized molecular modeling. Peptide mimetics that are structurally
similar to therapeutically useful peptides may be used to produce an equivalent

therapeutic or prophylactic effect. Generally, peptidomimetics are structurally



cysteine residues capable of form ng intranol ecul ar

di sul fide bridges which cyclize the peptide. [0049]
An "immunogl obulin"” is a tetrameric nolecule. In a
natural |l y-occurring 15 i nununogl obulin, each tetraner
is conposed of two identicali®pairs of polypeptide

chai ns, each pai r having one "light" (about 25 kDa)
and one "heavy" chain (about 50-70 kDa). The

am neirhidarto aqokaradm pollyp@fudeﬂm aclbtaypbphﬂé tHaelRg @desired

bl 110
PR S v RN 1 E@@Emm aibody, but
Th
e GRvHeNYort B faalda%g&%ﬁﬁnagﬁgpgpgd 55% ! Eélﬁgg%& as: —

const ant _regi on rimartly resp ctor
f unctquaNH-HuﬂhSH 1}%112 CHat, @%ﬁ(@é&&ic&tr@d) aSOCHzaneI

I | a i fied,as
AS, 0 B¢ c r?d’ adl}dfe%;%zseﬂeb %ng) sz)%tlﬁ/g’@aﬁtg Syﬁtﬂ“atm
| gD, shigBiutiopAf oasdr kgl anii@s Reidk bysbdnseﬂm RédhehtORith #amino
heavy %&? ns, the v riabl e and constant regions are

j oi ndeidiRy the same tb’%@ » [Oflysisontrlace of brlypipelanantlsebe used to
aci dgendhibhnd:B §taﬁﬁ%‘éét1&£a'lﬁ‘ a@diS6h, 'c%é&éﬂigﬁ%e@ﬂegcompnsmg a

regi on of abou or nore am’no aci
genecahdeygsusBaqane ot aisubbﬁamnaityl 1dg;t1ca[]runs§hs(1§’@aqhence\ﬁrén ation may

@S r ef’ an‘%{gfgd Fa OdS S-H?\Ml n S\; P.%?(ﬁ%ﬁ%?z?nﬂ&f’pgr%g nn ﬁ\é Biochem.

var i 8387 (emi29isc@borerd Meteirby fdiaayde).oBaEhnM, byfa8
the ant i b(rgd gl n%l?fr)l% Site su!g}t t hat an thRﬁ‘JJ y'adf# internal

i nnuﬁb%j?l%{ﬁsmeha@a e f Eprrdng itrgmolesular fligaBidp bridges which

I eyl ains exhibit the sane general

str uc?%rze%ﬁé}eﬁgt ively 30 conserved framework regions

(FR) [QQ&BheaAIb‘Sinmﬂmlegloby]plé’rm aftétednleeicrmagib@is , Inad saurally-occurring

alled co nta det.erm ni n i ons,or CDRs.
She Eﬁﬁgnﬁ% Fhsa“f“v% AR 35 ﬁ@nwegaﬁwg%émﬁ%} Az qf pabgeptide
by t Bigifs; éﬁfﬂl\gﬁiﬂqﬂvﬁﬁ ARSI (oW 29KOR) &ﬂﬂﬁxel‘ﬁeavy’ cham (about

speC| fic binding site. FromNtermnus to Ctermn
bot h @178ﬂFPaanEhﬁ aming-temeinploporiiemefidagi clnameuamdas msrazﬁamq region

CDRl F he
am n of oL 08 eaccﬁqlﬁdD e Zn 'oa&gdsﬁ:’%g%@ aeﬁﬂ h%en
def i recbgmitien. oThe &ﬁab@ty, -tefsginuEsueEsn of ealh ehath ﬁSﬁﬂB‘s a constant region

I.mmunol ogj cal st _(Natjonal Institutes of
2Peal PR tfﬁ%@a’al q\ﬁ Wﬁ Gitpng ghuman light clerng ?FTP glagsified as «

;FS kanl\dlla}t\ B%ﬁl chaﬁg g;g %%%%geésl%sﬁa%i%% é‘% Sﬂ?&g {gllhé An§ Eleﬁne the

| ncoapody sdsd‘lwasrigmy IglfleGelms and IgH)ebspeetivtely, EWythin light and
refers to an intact

| T SHERRrhe T SR ACABRTRIT SIS § 5 egion of bout
t her eDbr ba arkiABREIS, Sm‘m fh8 nbkvg/ dh@fr?él&o ﬁ@hﬁﬁ%‘j&" i Oxrcglog of about

speci fic binding. 10 I'n sone “enbodi nent's n anti
2bs all emprresminp aeidngSergenttalyt FedewknioNiwigeriogy, Ch. 7 (Paul

W., ed., 2nd ed. Raven Press, N.Y. (1989)) (incorporated by reference in its

entirety for all purposes). The variable regions of each light/heavy chain pair form
the antibody binding site such that an intact immunoglobulin has two binding sites.
[0050] Immunoglobulin chains exhibit the same general structure of relatively
30 conserved framework regions (FR) joined by three hypervariable regions, also
called complementarity determining regions or CDRs. The CDRs from the two

chains of each pair are aligned by the framework regions to form an epitope-



bi ndi ng portions may be produced by reconbi nant DNA

techni ques or by enzymatic or chem cal cleavage of

i ntact anti bodi es. Antigen-binding portions include,

inter alia, Fab, Fab', F(ab')2, Fv, dAb, and

conpl enentarity determ ningi4sregion (CDR) fragnents,

si ngl e-chai n anti bodi es (scFv), chineric antibodies,

15 di abog‘l es and o tides that contain at |east a

bor t | BRCIGR Dy E\m@mmw frattpEigus, PPt light anbhoavy chains
conf efonRRE fd d“on?a%m@ ARG, EDRAERBOCHRAN IR, /e

Fab fragnent 1s a nondval ent Fagmeﬁt consi St ng

t he \dssightbient@If agomeb @ifs toctactadaisain & ﬁ(aab@rﬁaﬂdeagtl’ﬁtrhb deﬁmtlons of
a bival,ent, fragne C r ragnent s .

T kBB e e o PraBb of Junded et e PG st of
f5ag fm&dlthCBétﬁbsﬁhSMﬂf (1982 a1 #A) dﬁ@ﬂc%éj&'l’%‘sl@sj 1) zﬂﬁz
fragnent consists of the VL and VH donains of a sin

ar m oo 1H{7(198d) Chettda &t dalatwagia k78 (3RE(1P88), eath gf which is

Nat ur; of a VH domai n.

[ 00521?00@%1§§§%1eﬂ ;e(%ég%gealﬁ?&?%ﬁﬁ%% is referred to
as, d0651] 1A7 “&tibibdﬁ @ferStolah. idtact 1&11%0%10bﬁliﬁ5rﬂo an antigen-
6.77..2,..7.16.

. 1.26.4 or 9.8 2 i _ oo
rono iR Pogoh e e eoinpser Wb iiaisetansbofh or speeiic binding
hybr iTdesme @ﬁlbbbhﬁleﬁﬁ;nﬁn R dy o SX3BRbdi YdrB&hereof. Antigen-
1.7.2 is produced bﬁh ybridoma 1.7.2. An anti body that

14

i s refedipgportignymag be propupsshy re@orslmnantrmA techifgues mobb(
6. 77. el'Lzyr{BQt r oﬁ cagclg% gf ?Lt Qxﬁ%oﬁi‘ ﬁtgér?gq%hng portions

whose ' sequence rom i
cor r eésglode] iney 4dar &alb, Hay’, Fi(dte),dFv,eitbe dnd cathpleeiastis) ds'ﬁé)mxmng

[ : oaﬁ'};z%lﬂn %ng % 3§}q|gIllt? e%}gﬁ, | gl?ag%/ @gtﬁ)ga/e)é (gsl.ci?g a}n Bfrgﬁtr!épba%tl%odws
IEJ No\@d1RBes AR £61 @pti‘dle@th%t SoRRdiR §1tlle§st % Bi‘tftfn &f{%ﬂtlmmuno globulin

enabl es themto be made as a single protein
( Bi r dhastis wfﬁcwado eoefer sRaific4pBgabinding t¢ theg®)ypapide. A Fab

d,
oo sepetialls amledon Bgmork EARieHEE F eV oY, CL and CH
bi s peloirfairs; &F{abh0fttig@sent Isl alﬁiva?tgﬂ‘dgﬁ{?ﬁt éﬂm%ﬁ{l’i‘ﬂg o Pelbefragments
expresse on _a sin 0 e | de chal n u u3|n
i ﬁk iiﬂi%ﬂ'auf a fisuliys gbglﬁiéﬁg gt %g hgqu aglon; @rF dyfagmeng cm%@ﬁihe VH
zdwe A0 CHANRIEn O Bn FOS 60'?191' sof 'tﬁée{fﬁk%}{df\ﬂ{?bﬁ&ng Bfa single

domains to paif Wth orrp enen y domal ns
an ot hem of haentitadgl; adead An fragment (Siferd geal., Diondie 3y 15544e546(1989))
et al., Proc. Natl. Acad

see, e..q. ' , .
(Sci C%A&83%%31%448 (1993) and Poljak, R J., et
[ﬁiSZ!PCtAHlf%ed Berlai!nZ &n AdiEhdd§ 429 eferfddQo afle.4101.€. 2@8% 6.14.2,

from an anti body the i nvention may be incor por at ed

i nt 0 6834-Zm61 el |6e77e2,t7rﬂér6 deAdal, @R614y016%-8.Aois @anenastimalantibody that
Jeke ;i ﬁro@&edmﬂé)ﬂ%}%hﬁ otfl?l?é same name. For example, antibody 1.7.2 is

produced by hybridoma 1.7.2. An antibody that is referred to as 6.22.2-mod,
6.34.2-mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod is a monoclonal antibody

whose sequence has been modified from its corresponding parent by site-directed
mutagenesis.
30  [0053] A single-chain antibody (scFv) is an antibody in which VL and VH
~ regions are paired to form a monovalent molecule via a synthetic linker that

enables them to be made as a single protein chain (Bird et al., Science, 242:423-



10 specifically binds to MAACAM An inmunoadhesi n may
incorporate the CDR(s) as part of a |larger polyp

eptide chain, may covalently link the CDR(s) to

anot her pol ypeptide chain, or may incorporate the

CDR(s) noncovalently. The CPBs pernit the

i mmunoadhesin to specifically bind to a particular
antigen of interest. [0054] An anti body may have o

or nme2e (isRpamigssterest.al.) PrachBe® Acednis. eUSA}éiﬁ 54_3@9&883 (1988))

glngd Qﬁ%’@ﬁl@% %tﬁ’bl}?ﬁgn L@gﬁ%}q’qcf aéi& E%(ilgsa g?mch g’?%%ldc\ﬂi d5rﬁa1ns are

nat Ukabrike@6h 'd%frig[&bdl*ﬁéﬂﬁ@@&k&bu biushesa iner thzltersttb@ gltort to allow
bi nding sites, a sin

chai n anti body. or E g q}
has derepaisingdietiyess the cwiﬁm@n%lon thg jsape Ehatn.d fS‘?y ng the
50l f ldgl"ffaing @@‘éalr %F[B S@F%ﬂﬁqt | SO ﬁmg‘@isan'b gﬁaflﬁ P& kating two

b nding $ ant | y" I's an
ant i laﬁtﬁigentﬂmaimg dijesi(senay., Hsﬁ@r,ﬂ @ﬂaWRrhc 2‘011‘1 Acad. Sci. US4, 90:

nat oiat A RAS8 St i o waL. SRS IR oomy one

i ts RAKVECBRAERM drfdntibddf Bﬁﬁle%veﬁﬁ&ﬁﬁla?b@irﬁbﬁﬁ)rété@mto a
the sane species, (3) is expressed bé acell froma

di f f enclerulesgither eayalently payonteEalenibt o it grpimpyRogdlesin that
| S
l?(nta Fgg%iﬁfahg % & oﬂ {Jﬂbcéhh' ﬁllggﬁ %ngoM%\g%%DR( )

een af fini y puril
MAd CAVbar@ Bf @l ger Wﬁc&rtihainpﬁhyy ténafentizdinR Shdy@PR (s) to another

produced by a_hybridoma or oth I|ne|n It
PG oRBRBA=HER. ONRACRRPRIL Gty () Yoy HEY, TH CDRs
tr an%ﬁﬁh‘t %eqﬁﬁmﬁiloa&{esﬁl t88pecifiddflp BindAS al;'ﬁﬁiiufa? bRiden of @erest.

term man anti body” neans an anti body in which  the
var i 4805] ankh adivetnmeay hevs ene o arepre hindgigssites. hii e is more than

The t
B quete B o Py RE AR BF s@RR R b arfieeDop may be
been d@ﬂi’é}&ﬂe @or Bhs@ince, Ta@mﬂ@ﬂtﬁ@@&rrﬁlgﬁsmbimglobuhn has two identical
I mmunogeni city, .increase affjni i;yiP rgraeI im

cyst Siniiag dies g srgeyhan ppibadysEd ﬁﬁltéﬁf oepigding site, while 2
unde S“oﬁ?@élﬁc’f Qe %if[hgetlo‘ﬁﬁp ﬁ,g? n&ﬁ (Hfa’f)&lﬁ %ﬁ@%&%&n@ Bﬁlhmg sites.

ant i bodf es produced reco I 1" non- human
cel | s[om] c Amfigsibted ap@iradyy isyancrmylb@dy that (Adis mof psse@zatedmth

A el isserierd FeBbon R PG Sampb s iR antivodies,
conp rtha?t%@co?%%rﬁ’trm@ﬂs lha@¥e dthte, ({Zyﬁﬁi‘heldfﬁﬂfeﬁgio@ind from the same
heavy and | i chain | oci.

0057] |
o, (o ptecseed bmas] Se AL EPSBUP SO PR c& iglogs hot ocour in
enbo q‘xaﬁggt Bx e@% MQ&Qﬂea gﬂtﬂﬁﬁﬁés bodYad & a‘iﬁ-mtdtmq)éntlbody that

t hat deriv non uman species, In whic

cert aia@ been ﬂmmpmmﬂmgﬂmﬂm@mmnamwambody that has
domai ns of the he :

t h
Rt aten BHIHEEE by B Omaoa Bt?@&? lﬁ]eifﬁ "?ﬁi’ﬁ?ﬁﬂ‘i ?‘8%’6%%%%
i N huraRsAM AnSNE a%ﬁb&ﬁﬁ&ﬁ@@nsgenmm&amesr S body

[0056] As used herein, the term “human antibody” means an antibody in which
the variable and constant region sequences are human sequences. The term
encompasses antibodies with sequences derived from human genes, but which

30 have been changed, e.g., to decrease possible immunogenicity, increase affinity,
eliminate cysteines or glycosylation sites that might cause undesirable folding, etc.

The term encompasses such antibodies produced recombinantly in non-human



may be produced by fusing the constant domains froma
human anti body to the 10 vari abl e donmai ns of a

non- human speci es. Exanpl es of how to make humani zed

anti bodies may be found in United States Patent Nos.

6, 054, 297, 5,886,152 and 5,1877,293. In sone

enbodi nents, a humani zed anti - MAACAM ant i body of the

i nvention conprises the ami no acid sequence of one or

nor e célisamisvio might égparh glyobsylasioa not typinabofhnrpean cells. The term also
anti - MAACAM ant i Les t he I

ot REPOEE e PRt RoRhoRod e B e B phsd Vhich
ant i beyriseslsBms 0fEll o£1e GElinaR ihmubbgobllinisai g aﬁlhgﬂmﬂg{m loci.
refers to an anti body that .contajns

ne
{ ogi GHST] r GRPBNDERH 1B FRKFIHRRIPONIICS R THEARZF GBIy £ Foiopme
gne gfnbmﬁﬁ?en%t B hunBRiE® Ql?ﬁk?o?l id fh &hiiP68&) ﬁfaf R%erived from a non-
énbodi nent, ohé or nore o Z are derived from
a hu hamamspec&d%d@ﬁmlacﬁﬂahodymofmtdh én thevesmteivemk adheopstant
nor e efer 20 enb dlrre all ,of the re .
or | GBSRE G IRBRGA T SRENCIRNE SR BT resqhgeoid or sbrogate

i nvegh hﬁﬁuné FespoMak Iik?ﬁurﬁér%f ghk&de @ﬁib@@ihféﬁﬁl a hthenigddRmtibody
fromnore than one human anti-MAJCAM anti body of _the

i nvemayde papducad R dsingfheaerstaad dpmaizs fiop pmen antibody to the
t
] VR, B35 5 205y a TR BB POLG TPl i

conprise
anti aﬁ;ﬂw\dlrﬂaybd)fodyd miUn]lled Siatlabeatenit Mos (1,028 2@%&88&1}52 and

ant - SWRAGRH TSRy TR BRI PO ARG AN 40 bocy of the

chai fyERioR @orﬁ’%‘idey e afxﬁ@@hé!d%éﬁdeﬁce%ﬂdne MAeleAMMamework regions of

ant| body. Fu framewor k regi ons, may, be

der i waelof mora bm@ancﬁntl MMCSW@HHWQWMGMV Q’ﬁtqnb odi es,
lhiL (9(%% Ol gggtﬁerdisﬁéc% rtﬁ@fnn ﬁdnqﬁgl 2{ ‘sc%ﬁgeﬁcs%ﬁody In some

| bo om a hunmani z e
[ 0059h1b6d1nlf@tst thathizieng aatibddyaefers'to’ aamnhhdsd}bhatmoyltams one or more

anti body" or ant agonl st _antibody is an_,antibody th
i nhi BegiQos M gs ARtHRp Iy EnG 4039 laPl-ye)zfa%@?S B s SF Hye Sher

cel | $nibRfie@ M a%?é’f@ﬂ’rec?&ﬁﬂ&ﬁﬁeﬁt‘ gﬁen& Rbre @@ HACORs are derived from

I'i gand- expressing cells, by at 17 | east
abouta 120 anti- MApCéﬂ\é antddndermb? &th mmttmnt e snore prsdiyred

et(jg%g%)?l nheéjg aﬁ}QOfté ?QEF &aﬂﬁggﬁ g uth easrg{ M}%}RfAM antibody

nor e opERfigvaiion. By akfer pesfeed@hBoddmenie thelCIYR HfrofiGfore than one
85% 90% 95% or 100% _ The bi ndi ng reductign g?/b )
meas GrEgn BptiAHdeANA antihese! ths 1BHETSR EH HINGd 2 bighed jn 2

N il antiBbd fxlﬂ(fmhsqancgs SEASHE By Ahy & ngirfséacml from

conpet | ng assa exanp ren
t he ltmung}ttlchmnloﬁ atb“lrstdhwrgmcahnMAS@AM pnigssly mopyches dombmf:d with

%A d C%ﬁf agg Ef)iigt §om the hEgyfh{’-t1 gﬁam o% a second human anti-MAdCAM

antibody, and the CDRs from the heavy chain may be derived from a third anti-

MAdJCAM antibody. Further, the framework regions may be derived from one of
the same anti-MAJdCAM antibodies, from one or more different antibodies, such as
a human antibody, or from a humanized antibody.

30 [0059] A “neutralizing antibody,” “an inhibitory antibody” or antagonist
antibody is an antibody that inhibits the binding of a7 or auuB-expressing cells,
or any other cognate ligand or cognate ligand-expressing cells, to MAACAM by at



[ 0060] Fragnents or anal ogs of antibodi es can be
readily prepared by those of ordinary skill in the
art follow ng the teachings of this specification.
Preferred 10 ami no- and carboxy-term ni of fragnents
or anal ogs occur near boundaries of functional

domai ns. Structural and functional domains can be
identified b conpari son of the nucleotide and/or

ani neashdiodt 3Equéne prefured endogimnit.cheopntihedy pedusesinibits the

sequyence dat abases. Preferably. c tenl 0
c o e f R AR REin. o o Col Ve AT D UERM b apeast 40%,
ot ifisre Bref@EBIHLS IR, RV Q] BbRe pRefRfBIyME 8033, SKWBI0YS d5habr 100%.

15 occur in other proteins of known structure and/or
f undibie bindingtefudioninaay braneasaipd by sreanskeyahiocseh grdinary

YmoutstT i acart T B LB 1528 1n oo IERUES Fpging posey
The Aregximpbasfraesuih@depaiuctaomabindiig ofi8,pysxgdreisingtdlls to

refers to_an optical _phenonenon that allows for the
analacAM 1smesenied ipERiBRlpéci fic i nteractions by 20

Jet i on . i . .
o ¢ R 0903 " Foter Bk A BRS of A BEALEL DB b6y those of
Bl Acodiraryykillamti{cPirafollawiteg tBe teeclnisgy ofAB(s spipgifedtian. Preferred

den and Piscataway, .N.J.). For further .
Gjos P PSR SO b ezt g inglos oRiy neg hguncaries of
Qi Hunctioal HBmaths( 5Aial deNEmEAonalldomeins 34n be identified by

Bi ot echni ques, 11:620-627 (1991); . Johnsson, B., et
al . companigon of eepigifotide argl/arzmning acid semwyce datgto public or

Joh 5 ' . .
S0 BRpesE o e lapabascd " A1y LN zea bipEAn Blethods are
conssahto ifarifylssmamieanotifh oopredicted pndteinadyfdrmetion fiemains that
nti body/ aptigen.compl ex. [ 0Q63] e.term" " refers.
150" bR SlbL ISP kon e shictie aadBE Al Mehods F s tity
ant ipes8inisBhiRhadsith&TeldAfto oA dNrebSifidisibriaPstRichfe 8 kihown
ant kgen when the dissociation 30 constant is 51 ttM

pr efBewisl of ak, SkomeaMSang4 B )pref erably < 10 nM

[00 h «epitope’ | » | " :
o T L BB LR A B LI s o an ot
I MMphagingdhoh ikt allows foe ke ahalyeiglod Feabtineitiespeatisie interactions by
interactin a 18 nmplecule. Epitopic determ nants

wth
20,5y gpﬁeyn%%sailfg{atlgps %W@aqopgeng@p?%wglyma&%sensor matrix, for
gr OURAAGIS uSihg IR Eﬁ%ﬂo?éwéééﬁi‘(ﬂ%nﬂﬁef@io@éﬂsgﬁ@[ Uppsala, Sweden

car bohydr at e si de chai and usually have specific
t hr eed Bisnsawayy il .). Stor Gother déscipizonactee Jprisped/., eisalwdhit. Biol,

as eci, f.i e.characteristji.cs., An epj ‘

R e e R L S R

al | Jetinskdig BR@t BL.SJ. Mol RécogAES 8:025-DBL (¥9OB); lahe JeHdb&d, B., et al.,
and the interacti ngﬁrml ecul e (such as an anti body) - :

250c cdpal Bircker), 198:368R47 {WE1lhr i nary

[0062] The term “kos” refers to the off rate constant for dissociation of an

antibody from the antibody/antigen complex.

[0063] The term “Kq” refers to the dissociation constant of a particular antibody-

antigen interaction. An antibody is said to bind an antigen when the dissociation
30  constantis <1 pM, preferably <100 nM and most preferably <10 nM.

[0064] The term “epitope” includes any protein determinant capable of specific

binding to an immunoglobulin or T-cell receptor or otherwise interacting with a



am no acid sequence of the protein. In a

conformati onal epitope, the points of interaction

occur across anm no acid residues on the protein that

are separated from one another. 10 [0065] As used

herein, the twenty conventiggal am no acids and their

abbrevi ati ons foll ow conventional usage. See

I mmunol ogy - A Synthesis (2nd_ Edition, E. S. Golub and

D. R me}e@% Easopic dptrmuanntnuswly sorsist obchmiealirastive/paéace

(19

Ster %r))ﬁ%négéﬁﬁ?lkéulééﬁgx g?n Qlﬁén%dag{ch? ?;:ﬁb@@%&g ? 1ag @gﬁns and

c on\/lmua]ily)hmle sgemﬁc)tlmea dimenmnmﬁtstmﬁhrahchalmtmnd@ asweh as
g bsti t ed am no aci dl_\))e‘e N al, ky ) .

o it eRarge SRATREIeiGS oA EPHOns EBh B “seighational

fci dg an[%)éaﬁépi F@ QIS Pth ARYiBts &P EH?&E&[HnSDeE\%enRHé YRER hitethe

of the present invention. Exanples of unconventional

ani ngtezastio g mokesulgieuchsas anydtibadyp pedur rh@earally along the primary

y-¢€ tf L et
L RSP or B B K0 PRt Gitans: fiapotots of
N- f anteydcﬂeﬁ bb@m lat®ss ﬁnﬁietabi)dl rBdi@lidsdnnks protezdthat are separated from

hydr oxyl ysi ne, s-N-net hyl argi nine, and other simlar
am MICEEPEE-and i mino acids (e.g., 4-hydroxyproline).

1(*) n tloges0! A(Pﬁ:%'}féﬁeu‘i‘ Qh St % %@]%Qrglb%ﬁaxﬁmtaaas hﬁchh'éﬁnd

directionist eamnoter Irectli on and
ri ghitbhm\’dit@m? tndlomoeoniventiome! wsagdh &@b]rrmemnfogjak A Synthesis (2nd

convitfb:S{GRRERAERIE Kbt Misor R SoPaRS §eriand, Mess

ref qi 9@1}),&1&11&1&5&11@@@%5 haref Oy feBdrericef Stdfoigddmd (e.g., D-amino
nucl eot$g%§l of at least 10 bases. in |length, either
F

ri boslis fegty convgrHIRA a%m@o%cﬂ@egnwural awaap pidgsuch as o, o-
t d
1 lisslytcinihd RIGON.BUGH b B6ids, TN Rl dTmd By Ce
t er mrfcomwhaolmﬂ apmhwmds ramy aleebe aatabb@dmpenmtmfos Ipa]yipeptldes of
t
or + P eesReR MG ph o BE R SRE A achiogelade: 8-

Vi I thy@rdXfypidlisie Of- bzﬁbékytghﬁamhté Q- ROeH- ﬁ’i%éﬂ'iblrll?)sﬁ@té Neace(ym/sine,

is not associated with al or a portion o

pol yorepwbesegiae; - aﬁmtsnr%é\T -forgyiragthigning o} wethsildgidine '5-

ZGpg | ;l'ﬁrggﬁﬁg 3{1}1%2&% E%lgr%aéglhﬁlt oﬂﬁr \%ﬂé 1'13%‘35‘9?3 gcﬁs and imino acids

nat ue.g,, 4dryd¢&ypetias). nhtth@p@lypeptnde natatioe ussl Izeaaim tlgé lefthand

| ar ger equence. 006 The.ter ol | onucl.eot.i de"

r ef 35%%01}13 thf3maing ?%?%&&Gma@?m sigha irscHen isdhgcarboxy-
md'téﬂrﬁﬁal%bt%ﬁ hrg%ofdaﬁé;‘@‘gltﬁ QQRYNE isdP¥ 2B LHE RN,

occurring, and non-natural Iy occurring
ol i JBReRII EBhe tglenrpqiklag:@tldﬂ dsgofench éohérd@smeans agolymeric form

25 of nucleotides of at least 10 bases in length, either ribonucleotides or

deoxynucleotides or a modified form of either type of nucleotide. The term

includes single and double stranded forms of DNA.

[0067] The term “isolated polynucleotide” as used herein shall mean a

polynucleotide of genomic, cDNA, or synthetic origin or some combination
30  thereof, which by virtue of its origin the “isolated polynucleotide” (1) is not

associated with all or a portion of a polynucleotide in which the “isolated

polynucleotide” is found in nature, (2) is operably linked to a polynucleotide which



pol ynucl eoti de subset generally conprising a | ength of
200 bases or fewer. Preferably oligonucleotides are
10 to 60 bases in length and nost preferably 12, 13,
14, 15, 16, 17, 18, 19, or 20 to 40 bases in | ength.
a |gonucleot|des are usually,, single stranded, e.g.,
for probes; although ollgond%?eotides may be doubl e 10
st randed, for use in the construction of a gene
nut ais nO@nl@grﬁw ere.dud3)odoes et odenyiartatun agpart ba larger
eltggi ﬁgpse or antisense ollgonucleotldes [ 0069] The
term™*naturally occurring nucleotides" referred to
her ¢0068] ndhedem “aligomyd¢dvidatinifeedd td@sreamthcludes naturally

i fied nucleotides'

i b l,
: Ief 3?&1@85%53 Oélﬂﬁ{ b% wfeaaégsqoﬁg%ﬂ igetheely m@wllﬁ@apma and
s0r ﬁHﬂ%ﬁhﬁéﬂy&%cM@%h@&ﬂi&&%ﬁ&@ hﬁi&%eé h@h%&ﬁ%leoﬁﬁ@s zfréges

"ol igonucl eotide |inkages" referred ereln 1nc
ol i @@}mmlé@tdecs@bsqt gﬂwa@b@ommmm lphgih pﬁ 20@basenat fewer.

BES oﬁa@]&' ohgpg%geac{tlde@ gg g? §§§lﬁ3§ F]rgfl gfga?pg most preferably 12,

phoSBl ordant) Bjavels, mh,ammﬁ @aﬂagbaﬁlelengmd oltg@nhﬂls&lde@@l% usually
‘ aPl anche et al Nucl . Acids Res. 14:908

( 198’6@" sgppicdef.2a for Probespgithough aligonggleotides may be double

106
1016 :s%tgeglglzg 51969 4"?or %g%lnglti@b sﬁ'ﬁctﬁjn of &%gée fn% ; %ﬁcleotldes of the

6: 580¢ <)a;n bEcmthat sea$e. qr amlswuhgwmtledm:asand

Ec ki@?ﬁs TE& te A {61}'531 L@% 08 C 4 9{2@? ?&@ﬁgﬁogﬁafein includes

Eng Hw@ﬁb&%}é&hdeﬂrﬂ%&huéﬂeoudebj Phe BaheModNed nucleotides”
5, 151, 510 Uhl,mann and Peynman, Chemi cal Revi ews,

90: Bdaretdiodprein s W%ew%%ﬁé%vvﬁh mgifeed errsebsidvtedgugar groups

5 SR8 SN o P SRS
Qaehgrltmluylebiiiddséi}hkaﬁ qwcéms@oispimlrmiﬂmateopﬂrbspkqﬂbéﬁ}ﬁbﬂﬂ
conty o

h h th
of PhPESIERAE R nEendhebe ahogbamBlOb Rl act

i N phcAAGragilacile, @h@bpﬁbl@aﬁmakeo af@tHelike. S8 LEMEar¥nche et al,
interest. The term "expression control sequence" as

us el efed eidnRew 419981 &9§6) Witercdt @b J. dieyr. Sdhgume e d OGIHOTH(1984);
202" egidfh Q&¢ eﬁ?ﬂ é&?Rg SeqeN OBQ%SE% 5% i %10 " ”2 éaréclg 7. Drug Design

processi ng o
| i gé:ﬁé@(wﬂ()pZes si 41 Oiigbtzﬁﬂéotﬁleﬂm&ﬂ)@;@cﬂogzﬂa@| Uidkractzcal Approach,

a ro [ SCri tlon Inltlatlon term
o R it Bl - B daesty Press O ionangignd(1991));

p r 031%@ 81 419 155 IAdre NRUS |15 231 GAhiRa0g a ﬁe nan, Clz mzcal Reviews,
en "at 1 on S|gnals 'sequences t hi%:

cyt ﬂr?&Q)nﬁ!NAlstement‘ehwh Iawthmﬂwanccapowwdédyaefemnce An

ef f S s sequenc
2 eq(li’}% °§§§1¥?t§1 5t °a8 ﬁ?\%‘ﬁ% aalﬁp%lg‘g t%#lﬁﬂﬁ '?gﬁ}re and when
desjooRo], seprishlytiskédrabqembeariaiué BbBicRpReas LR sdfi@nces
nat%re of such contro
that are contiguous with the gene of interest and expression control sequences that
act in #rans or at a distance to control the gene of interest. The term “expression
control sequence” as used herein refers to polynucleotide sequences which are
30 necessary to effect the expression and processing of coding sequences to which
they are ligated. Expression control sequences include appropriate transcription

initiation, termination, promoter and enhancer sequences; efficient RNA



5 sequences differs dependi ng upon the host organism

i n prokaryotes, such control sequences generally

i ncl ude pronoter, ribosonmal binding site, and
transcription termnation sequence; in eukaryotes,
general ly, such control sequgnces include pronoters

and transcription term nati on sequence. The term

"control sequences" is intended to include, at a

i ni npnopesaing signajsenenissplitiog endpsisadreplation Sigaaftse@lences that
for 1q eggr(g%si on .an ocessing, and can al sq include
addi t TBIAf° SLRIEHYR oquensesibatrnbance traylahemefdsisacy (..
for examm BnsdnSadRfusRE): ' : ility:
sequences. [00711 'al‘he %W@%g%?%ﬁ%g@%@%ﬁ]E;tgt?%fyh’andwhen
i s i niesiverh dequeneasftbat enbange prat¢insecretirind Thernitersudfeuch control

capa . p ' other nucleic acid to whic
Pl ol SPARRRLLLAG AR REROP RSy ARG Sl cont
" pl aswiukncesprinetullyefichude gromatet,irboubrasl LAY Sites bi@R&RErption
DNA | orgrx% i ht o which ,addf'fti onal DNA segnents may b

e
| i gat EFNAAR FEFNCHHE cBkaryeies, generqldy, such qoafrolssguaices include

Wher &irBmafel dddaRakc SGHIERLA sé@én&f Cﬂggg%fgcdgﬂgpsequences” is

the viral genone. rtain vectors are
aut oribigndesl todpnivndesa et ominimum, hid sempeientsi wihase prdséred id &seantial for

gggt Eﬁ’éﬁ?ggﬁ Igrg(} ér%‘(c) S%,b %@Lﬁ%}g Ig%'{) ﬂﬁg%%ag%%w ! Hp%nents whose
mamelrésancevie ati einsdgeokd, R fexmapleOletddr SedhiencdI@Rd e Wner

manmal i an vectors) can be integrated into the genone
of a SAB¥PC%el| upon introduction into the host cell,

and Yber1§oYriRMEmt RlctoratS dscl 1RRGn Wk $d 408 tchl%g r bo a nucleic acid

genore. reover, certdin vectors are capa
di r eandleeyle ¢apablemf tresiportingfangthresuddc whid ehwhivhyt Ieis ®een linked.

eratjvel i nked. Such .yectors are referred to
R Bl R e oS0 R T e dot randed v
si npllyop ihexphies addifon DINK Sé'érnen'tm%a@ﬁ@ted. L6 ef ?}?‘e Qf vector
vectors of utility in reconbi nant techni ques dre

of t erf ¢ Hiraliyactpb hieren additienal PNA pepmenés papbehgated into the viral

specighhfad | Wels Svect or " e _used .
e PehangSanry ReThue el or S Bhen TREREwiSHB atystcot nto
us ed whivhnthey aredutr@tuced fdquebaeterial Veetdrs WA OBadtéial origin of

j;?ntend d tto ilacl ude guch other fornms of expression 30,
ect SRR FR ISR 18R ¥eqters)y Othgreigpioesdeigo mon-episomal

def egdanmitRal{a@tvicOréld) USHEBe in@éé?ﬂé&’fnf@ﬁn@%emﬂﬂéjof a host cell upon
adeno- associ ated viruses),” which serve equi val ent

f unciftepdyctionsintq the hogt cqihend dranebyr e mapbicatad blohg stithakd hdst

i p | d in, .is.intended
(o B NS Slinlvecs afe EibaB R ecring ot BBEGRGpf gencs
vect tr whish theyere opdarativetiuigad. $ichskeietthrb eeremsiloHcR98 as

2éhat .such terns are intended to refer not only to the.

ar t | CHPRPINERfSXBERSSIORTFOOST (o simantis ‘isKergesign wictoseighinegeneral,
cel | exBesmSReos dfltflity in recombinant DNA techniques are often in the form

of plasmids. In the present specification, “plasmid” and “vector” may be used

interchangeably as the plasmid is the most commonly used form of vector.
However, the invention is intended to include such other forms of expression
30 vectors, such as viral vectors (e.g., replication defective retroviruses, adenoviruses

and adeno-associated viruses), which serve equivalent functions,



5 nodifications may occur in succeedi ng generations
due to either nutation or environnental influences,
such progeny may not, in fact, be identical to the
parent cell, but are still included within the scope
of the term"host cell" as used herein. [0073] The
term"sel ectively hybridize" Yeferred to herein neans
to detect abl and speci fically bind. Polynucleotldes

ol i gdAfl&leothatesm s mombagnbhqsgoeﬂh’émeﬁmpl “host cell”), as used herein,
acco r1g %ﬁgr?deg'tcg Fef&ht a'caif gﬂgl nys e} 81&15 %Srlltyex§¥egs1o gﬁﬁor has been

nucl ei' ¢ "aci ran S un |za Ion

condiihiroh®et Mathdtldbdrinzder Ay tﬁEﬂf sab]h &rmlﬁﬁtmh&n@%d to refer not only to
detec abl e bindin nonspeci fi ¢ nucl ei c_aci ds. .
"Hi gHf %P’f‘mﬁbléh Jecg Felﬂl’i‘i‘tgjﬁ e pg?gqnﬁgg fioh 2 ¢l Greauspgertain

can bgousedidne nﬁ%@c@ﬂﬁn%ﬁﬁc%@&h%’ geﬂyﬁgﬁg Wéétd Qther mutation or

conditions as known in e ar cussed hereil n.
An exanpbemeitalinflyincss, siicigemesity roay fét ighhgt, bdidentical to the parent

pol yram Eber o e R A € aPy ALl dBTi ! G Agoped heren

one goby3juctieniid esdl@ﬁvbl@v wbﬁdbzedremrea 16 Qkteth ﬁl@ﬁﬁS&@ qetectably
such as a nenbrane, in bridjizati on buffer of

SSPE %54 spesificatiydsind r%m%eo igse, opgerglegtides arﬂéeﬁ@@ments thereof in
5%

BRin o o R M e Rl S R 0 0 SRR under

hour shybhdizhmveahdwaﬁwonéltxzﬁs thasinimoizztappfeCiabki angpuats of detectable

A BhPaL BipsPeiEirIs R0 PR TRs P pEPEBREent”

s e qu %ﬁ@mbﬂ@euﬂ Beised B ddheeve QEIbEKle }@Bnﬂiiﬁﬁ&%drﬂﬁwns as known in
sequences refers to the residues in two sequence

whi cHhepé anddiseussed hgveln. A exaeple elohighesiingerey” or “hlghly
gorr g@%%ﬁd]ﬁ]%ﬁ%ls 508084 81t 1{1&%%%@ gioggﬁ tebtti 161'(1) lahlgother

Conparl on na e over a eas
ni ne pmﬂwiuebbtldke svherssn ahd yolgmucleaside naydataffi:Bed to a solid surface such

| d ly. | 2 .
i T TN T TR g
nor e TheHRh&Rs |ré’ag%f1t bgas D8P o 6#@1211 ALY, FRnenfdalmon sperm

preferably at | east about or nore nucl eotides
Ther MAdit a hybridisatiost tenperatireaf 428Cfor 12 frboutsntoiawied by twice

10 a5 PR SR DRSS SIS S o Samivonkc

sequeicapraap. beoqnmﬁared usi ng FASTA, Gap or Bestflt
whi ch pro in Wsconsin Package Version 10.3

Accel [P@%“ Einé g%efC@&SGQUP;A@FAGHW i ©rhe peteE S nuglepfide
the %ﬁ@%@éﬁeﬁ%ﬁ%e AuEA R seRERULLGEICR %re tﬁe same when aligned

align ts and percent sequence rdentity o
re g| dmsmeleume chrmespondencs. aphe loegthod nequhnceqdattgty aomparison may

Met h
28 00O Beh TR MBS RO ARG Foter Tl Tespg abeut 18
( 200%0165‘3@&3?@1&6 kI EiSleast about 24 nucleotides, typically at least about 28

nucleotides, more typically at least about 32 nucleotides, and preferably at least

about 36, 48 or more nucleotides. There are a number of different algorithms
known in the art which can be used to measure nucleotide sequence identity. For
30  instance, polynucleotide sequences can be compared using FASTA, Gap or Bestfit,
which are programs in Wisconsin Package Version 10.3, Accelrys, San Diego, CA.
FASTA, which includes, e.g., the programs FASTA2 and FASTA3, provides



Enzynol ., 266: 227-258 (1996); Pearson, J. M. Biot.,
276: 71-84 (1998); herein 5 incorporated by
reference). Unless otherw se specified, default
paraneters for a particular programor algorithmare
used. For instance, percent sequence identity between
nucl eoti de sequences can be d2term ned using FASTA
with its default paraneters (a word size of 6 and the
I\IO:’Athgamlenﬁs aﬁd)pelt:bre ssqpencdigemtity of e rogiond it thgbésd Pverlap

W th ) aul t aneters as ovi de sconsj n
PackAlb e ef e B SOTox sRps P PHEDh e biebd gyl 183 63-98
r ef er(eoom; Péa%ESMeﬁwa@w %518 189: g85pIa) @@b@dPeacrEé}PW}?ods

enconpasses its conyl ement unl ess ot her wi
specifzwgol. B8a5227a2 18189 @n Bearsan, & Mak Bédle 22@i7d - 84 (1998) herein

| e uence ould
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Wt h patts:um lp'pig%airﬂ ot alpyrithegare nesl. E’cﬁlﬂs%iz&]pefdéni ﬁquence identity
rml eg) i:W gfg @é art, resear chers use the te
" per QENTo-BBEISRR SSRBRIRES Gap e delsining Hsig8 S Tcwith ifs default

Si m Ipgfantefers flord3efeCi and BPAN P0G he scoring matrix) or
i nter cha\ﬁgﬁeabl y. In this application, these t m;g

shal [usHg\eaptwigh Eadesauitparamelensias providsige Vi Isccmsm Package Version
cI q@tsl ﬂgre c}eﬁ?r f’ed%gllrgfgfém 077] The term

subst an %ubst ant i al sequence

si m l[@o75] y, Are?&eﬂ%&ﬂ am@tRbtide@qlidhcd efdtBhRkdes AS ic8mPlement unless
fragnent thereof, indicates that, when optinally

al i g PBRFrYiSE APesHisdo fiustagefrirnce & # Aecleia §@fltmqip@l@havmg a
del e?hﬁféﬁla&“’séqlﬁeﬁfé %@?H bRYRA&LBod BF xﬂ ?535 litsSom plementary strand,

conplementary stra there Is nu e seq
|denwlﬂvtﬂwnmlem@msecm@mﬂ; 85% preferably at Ieast

d r.eferably at | east ut 95
Boos 10 SIS RSB d%loiPﬁ%m?rJEﬁeéU{hF‘aé‘S%%Eg%mS ipefoent sequence
neas meadtyby“mmenmhheﬂ@e@mm &&eﬁe se&ue‘ﬁ@aﬂsxﬁ&;f%gy’
identity such as FASTA, BLA T or as di scussed

abov & eIFb‘ESTEST Bs It ﬁpéhcalﬁénﬁbp%ﬁ:ﬁ@lmﬁ shel haverfge samenmeaning with
" subgds @5&%@% l&ﬁﬂEIS%qy‘flafl{@% ﬁ' that two peptide

sequence i gned, such as by the
pr og tQOTE] Gilﬁe tarm BﬂﬁTﬁtﬁl similagtyti ef dgilbbtagidd) s&“@eﬁbﬁ §imilarity,”
2g)hare at ast . 75% r 80% sequence i deptity

ot BB BRRE L a0 loi gt thor GaREUGERES TSPy, WheRptimaly
nor ealgrRl SFie tp‘prcﬁﬁqa{&ﬁt%leougtglﬁ’sélﬁo&go@&%ﬁg%h another nucleic

identity. Preferably, residue positions that are no
i den®qig 491 itsgiomipdemnjary smash therevenenidatide agjudnce 1dent1ty in at least

subs}, n |

U s A 0B i 1 R e o5,

subs6%u9Ed, 3870 anda%ierf tiefuelzotidE babes, @S nibdarE@YY Bl Rell-known

i de chaLhm&R roug wi.th simlLar_chem cal properties

? algon seguenc identity, such as FASTA, BLAST or Gap, as discussed
above.
[0078] As applied to polypeptides, the term “substantial identity” means that two
peptide sequences, when optimally aligned, such as by the programs GAP or
BESTFIT using default gap weights, share at least 75% or 80% sequence identity,

30 preferably at least 90% or 95% sequence identity, even more preferably at least

98% or 99% sequence identity. Preferably, residue positions that are not identical

differ by conservative amino acid substitutions. A “conservative amino acid



charge or hydrophobicity). In general, a conservative
am no acid substitution will not substantially change
the functional properties of a protein. In cases where
two 5 or nore amino acid sequences differ from each

ot her by conservative substil3itions, the percent
sequence identity or degree of simlarity may be

adj usted upwards to correct for the conservative

nat ur sibstiitutibee” is vhs in Which @ amiRAdREd fe@xﬁu@ﬁkshﬁﬂmh@& %y another amino
adj ustggnt ar wel | -known to those of skill in

art reSJé*ua avipg 3 Sl haifR 15serp) Vvmmsuméaarcsaherruc,zslusropemes (eg.,
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chai ns: asparagi ne and gl utam ne; 4) aronatic SI

chai rfoTepHeRearasrTRilve nefirefi the subgitertion y Meaphion makbng this

basi G e , i stidi
ond TSt AR DEcieh AR Sh RN mARE R ol Phisen, Methods
and n‘évth, B 30k @eae)dheremnﬁmrmaueueyaafefmacmﬁnples of

bstituti rou : val.i ne-| eug soI euci ne,
B enyAraiBs e Aueq fody Rt iavs itk shainsvith gnilar chemical properties
al aniifgudeal y diphated éi&@ﬂﬁ‘ir% g?@ﬁi%tzﬁérﬁme §8he, leucine and isoleucine; 2)
aspar agi ne- gl ut am ne, Al'ternatively, a

cons é‘lhil?h‘itlcvl@yqf@ﬁﬂ sice ﬂbﬁns |SQma@nB,nddh1&n§pae,r@\amge-aonta1mng side

t h
Ry ooy Abaltt Rkl Mgk o Sbd Bab 0o,
( 1992yrosﬂne,raﬂdnrypm;xhamoi) dhdd sidy lchaﬁﬁ@ 1@ arghine, aﬁd histidine; and
COR U et uat et Teplacerept Ly chande
| 09- lcbkRA+H90 il ddidk suBQQ@t%n %@9%% g%aﬁhggéu%e-ﬂolé&gne

polypeptldes is typically neas usi ng sequence
anal pherylalatinodyresingrlysies-ar bz, ylsnme%hnw@hﬁammb&bmtate and
sim I %; g.@géjgﬂ%%%neum ng neasures of simlarity

da : . ,

assi g ouS substitutions, deletions and other

nodi 0878 i edsemdtivelyydi bﬂ@eﬁ@ﬁﬁ mé&*cbrﬁ@%tm}ﬁﬁgéhavmg a positive
cont ai nS_progr ans

ubst i For i nst anc

uch vaiue utﬁ*ﬁ PAMASO b’@slil?eihhood/mﬁ@ﬁ disetpspdin/Geanchiet 4., Science,
def

ef agkg. 14&9%'@9@)9’%&3&32@ E;F oseﬁb?%%&%ﬁﬁ?e Kg‘{ﬁ% aSa¥%1P"

sequence identity’b
pol ypemseivigse” rspkaheramthmrm cdmgmgfshamigwmmbﬂ&’ﬁzefvhmm the

di ff e ani sms or between a wild type
pr ot 2#2\5%5,931% ?%ﬁ% Qr‘ilrf’ﬁ’é‘?eof See, e.g., Wsconsin

pack 0VerSsihcd Sindi ERbEftRIeS
2lk%e cggrr)r?ayed % cu3| nga:rl ASTR ﬁgllﬁg edg:‘:t gﬁ@ﬁ%@é%d%&g

ecoffisaErhisreftwee. Piotsinagelysisisoftwitsanatshes similar sequences

using measures of similarity assigned to various substitutions, deletions and other

modifications, including conservative amino acid substitutions, For instance, GCG
contains programs such as “Gap” and “Bestfit” which can be used with default
parameters to determine sequence homology or sequence identity between closely
30 related polypeptides, such as homologous polypeptides from different species of
organisms or between a wild type protein and a mutein thereof. See, e. g.,

Wisconsin package Version 10.3. Polypeptide sequences also can be compared



package Version 10.3. FASTA (e.g., FASTA2 and FASTA3)
provi des alignnments and percent sequence identity of
the regions of the best overlap between the query and
search sequences (Pearson (1990); Pearson (2000)),

Anot her preferred 5 algorithE%mhen conparing a
sequence of the invention to dat abase containing a

| ar ge nunmber of sequences fromdifferent organisns is
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col oontwahxglseqmtdfsddm)n a ldrpe ammbérenf deffidrentiongahisnish# is preferable to
Iabel or marker., can be therapeutic, e.g., a drug

conf?f&gacrga@?mta&kq ¥IURRLFS ous met hods of | abel i ng
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and be used | es of | abels for pol

ypep
| nc P%Ri x nplecuds i@ th‘i){lntlhoﬁi’t &uortecﬁmhddamm thevliahe: is Zﬁetectable

| SR8 A0 e babath BELELIAIR Sl o g bR RS

FI Tﬁo1ypdspmmanfmetmy1anmhm| thiet cph 08 pltests) by BRENGEN N (c.g.,

| abel s ég g ors adi sh per oxi dase
vEn Qordainmg foilyospssery m@k%@f.eﬁwﬁmﬁw&@ﬁt can be

chepiibiied W%ﬁ:@f %ﬁ&ﬁﬁ ric Hefldd) mgﬁgﬁipisemboglrgent the label or

predet ermned po ypept| e epitope recogni ze
s ecowader gan spbemapeuticee. g, 2 dhauminngatei gperinpaV arious methods of

seq es. .hbin 0, si te for secondary anti bodi
gasnlgrrgrpé) 1¥‘P§ P g%ﬁ%ﬁﬁ yceprﬁ %ﬁfgﬁ Gy 10 g AL ppd may e used.
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ertussi s toxin, tax 0 haI Si am
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doxor ubi cin
(e.g., horseradish peroxidase, 8-galactosidase, luciferase, alkaline phosphatase),

chemiluminescent markers, biotinyl groups, predetermined polypeptide epitopes
recognized by a secondary reporter (e.g., leucine zipper pair sequences, binding
sites for secondary antibodies, metal binding domains, epitope tags), magnetic
agents, such as gadolinium chelates, toxins such as pertussis toxin, taxol,

cytochalasin B, gramicidin D, ethidium bromide, emetine, mitomycin, etoposide,



di hydroxy anthracin dione, mtoxantrone, mthranycin,
actinonmycin D, 1- dehydrotestosterone,

gl ucocorticoi ds, procaine, tetracaine, |idocaine,
propranol ol, and puromycin and anal ogs or honol ogs
thereof. In some enbodi nents,_I| abels are 5 attached by
spacer arnms of various Iengt%% to reduce potentia
steric hindrance. [0083] The term "agent" is used

her @hBpdsRicdeineriRing, RsIatE8)] coldhigndstorudicimidstnorebioi,
cheni cal conpounds, a bhiol ogi cal macropol ecul e, an
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15| i prhetetn tp éeféb cﬁﬂemﬂlaaﬁ &&%ﬂwﬁw&.am@%ef 1@@1&?‘&% s,
appgffinfhdtion, 111]Q1uhingrlﬂﬂa{rﬁﬁ% ry @kSR85E1 sub?&%'tlﬁcludm in a human.

transver se ['ergi'c dermatitis (|nclu ng
al | &r garipus hmbpdmmhtsexfghle inyentéora thesiflammptopy disease piey be, but is

"t PavyEer S SOSERAE bR SR Bl P g Crohms

ski QisedBe] hladritivecoliEh, ¥ drtidiia divédse,agaytritis Ziewen dlsba:sa,qmmary
dust mte skin), ankyl 0s] ng spor dylitis d(1Re| te

Z%ynbrlwmegclera%}f, ﬁ’ﬁfosﬁigrcﬁﬁkﬁnglﬁﬁl Hemmajory diseases a so include but are
b hg‘éer , %‘1; Za'bmar% | g%ag%aggghaﬁfﬁig ?entk%hitis end@EifiS Sdlﬁary tract

bl a t cafcer, cardiovascul ar
i nf ldewse), iacute t](ahmi‘s'ﬂ dmmuv adlergié darmatitinGnotadiog dilergic skin,

nail-fold infar cers chronic
Do Gl SR SRRy, HS Sz nate JRRD ool
obs i iﬂﬂlﬁﬁ%&’ry%@z&ﬁaﬁ SFRImat6R déﬁh@ntls, ﬂea skin, m111ary

pancreatitis, perineural nfl anmati on, colit
25( i ndbumtitig, xaﬁmbeqzemednquw dust mafeskim)\aakyloping .sgondyhtls (Reiters

PACt #ld:Bbef Bl ngﬁmg%,gﬁu taﬁ%rosbl%?&ﬁrma&erﬁ%lbfobﬁ biliary

roct oco
i nf |aﬁr6§‘m,tb®idﬁe1bmﬂeimrﬁhs& dseast meetd cardivvasenbn snféimation

'~ (including vasculitis, theumatoid nail-fold infarcts, leg ulcers, polymyositis,

chronic vascular inflammation, pericarditis, chronic obstructive pulmonary
30  disease), chronic pancreatitis, perineural inflammation, colitis (including amoebic
colitis, infective colitis, bacterial colitis, Crohn’s colitis, ischemic colitis, ulcerative

colitis, idiopathic proctocolitis, inflammatory bowel disease, pseudomembranous



colitis), collagen vascul ar disorders (rheumatoid
arthritis, SLE, progressive systemc sclerosis, m xed
connective tissue di sease, diabetes nellitus), Crohn's
di sease (regional enteritis, granulomatous ileitis,
ileocolitis, digestive system inflammation),
denyel i nati og di sease (incldfing nmyelitis, nmultiple
sclerosis, 5 dissenm nated sclerosis, acute

di S%&ﬂms)aioeldgﬁﬂ%&h@ cﬁEﬁt@éﬂsg SumPeld éfﬁﬁ‘ﬁEISSLE progressive
denyel i nation,  vitam n B12 deficiency, Quillain-Barre

sy ndrgmic SR@%&%B&’F%‘-‘@GHGQ’I@? Fléiﬁleldaﬁ@)lse diebetet meditss) tGrohn’s
di V%IsEés%I(I gI p%g#%?&faﬁﬁloma?or hl%ﬂ{s 985 TH Ig}%%t}ve&;{stem

gr anul omat S, granul onat bus R
cho hrélﬁyagnattqni demyslmhaitmg disepen(itehtdio myelites mugldié §dlsosis,

I f t I fib 10
Soi | APy E et P Rensied PRy R RFauS)

| un Qem?élir@ﬂmﬁt\ht@ﬂm( BUD @9@&1&02eGﬁHIaIH3B%&%’ r%ln a8 VS -associated

eosi nophi lic granul oi na of t 'ung, ary
hi st§¥ wsisdwtommmsmwmmm%pxudaﬁmmma; gastEityt e

b I

el Brsellons ARG B on, Thos iR ngutin
per depoderadiabelies emdles, Immﬂaﬁmﬁior?‘dfs@ade@ giket ﬁbﬁImS primary
sysgﬁm i nf mrg1 on. (nmyosi.tis), nonal coholic
st e BUBRPEPPES Lepaitisatcianting eholangits), m&mﬂam@é@@)(ldmpathm
oCUp@iofa® frbal, coithd %1‘ Hﬁlgm(a'o@ ?lIé‘dl%g %élr @Iatr%ﬁfstlocytoms X,

optic _neuritis, perlp umat oi
per PW@@IOI@GIIH@‘&IHWW,Iaamtm’mmhm)s) lysplegaatubomd Veereum,

t e h I fl

o1 Rt b RnoR Ak 1R 8 s THRARY einaivitis periadapy!

t ﬁr dis¢ade)si nmposms; kiigcwlesieletdl @9tera ah Mdmmetic Lt oRitR), nonalcohohc
r

hIe ,. systemc _inflamuatory res
syn%?aé P%IF?hy ic f k‘@ﬁﬂlﬁ%ﬁ@b%ﬂé? gﬂ@ltl@féammatlon
gr a@ﬁclﬂﬁﬁé I:I§e1ﬁ9 ?{%m@' h&ﬁ'ﬁﬁeyﬁenéﬁsfyé% eIEIIII'th? %%.}IOH,Wgnpheral

Behcet' s S| ogre romne
ter mnqaémfémm )smoacthntm oktedmyélitis phamtbed PinGainfakivn,

bj Ant i - MAACAM.Ant i, bod
o S s PR RS FAGH R eGP REREeIL he
i n\llﬁa@t‘dp@fhypﬁ@\étﬁtﬁﬁ taohiboRideHl/ @%mﬁpﬂﬂ%ma?&y response

conpri si ng human, CDR sequences. "'In a preferred

20 & o BsseE thyr%éltism}/émm@ Hipup prothieansatostis, el uersis haati@agase,

t] d h t MAdCAM
ot BR R ingled. B SRR ridied Fgn RN huran
t r J068INi The t@ﬁhﬁﬁi‘crenﬁar@ sub c{ feeAL hux%ﬁ??tﬁ} ﬂe@%ﬁ‘{gﬁy subjects.

conpri ses human |nnunog obul 1 n genes soO

transgenlc anlnal_produces hunan antlbodles In sone

antl body that doesnot blnd corrpl ement [0087] I na
pr P3¢l e dnemp saibadiment,the inypntion\modAnd anti-MubdPAM antibodies

25 1. oa'lpn%mg h%.man CDR sequences. In a preferred embodiment, the invention

30

provides human anti-MAJdCAM antibodies. In some embodiments, human anti-
MAAJCAM antibodies are produced by immunizing a non-human transgenic
animal, e.g., a rodent, whose genome comprises human immunoglobulin genes so
that the transgenic animal produces human antibodies. In some embodiments, the

invention provides an anti-MAJdCAM antibody that does not bind complement.
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6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,

7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2- nod,

6.34.2-nod, 6.67.1-nod, 6.77.1-nod or 7.26.4-nod. In

anot her preferred enbodi nent, the anti-MAJCAM

anti body conprises a |ight ain conprising an 5 am no
aci d sequence selected fromSEQ ID NO 4, 8, 12, 16,

20, 24, 28, 32, 36, 40, 44, 48, 54, 58, 62, 66 or 68

(wi K08 Ini 4 preferret kmbsdigneat, tiseauisMe)C AN dnkibodsaisilaht, g.8.2,

or i 2R ¢ 5 Chn L PRl IS eSS ceis s 2 €50

anohbere. 1. eheyd 6678 hedidTEM-moihe 788 A-rMAdGAM other preferred

anti bod conglrl ses a heavy chain conprising an amn
€

aci @ efciae gpli-déhAddAMartibedy SEQptisssmdighpcheaty cdfprising an
14,, 18 22 , .52, 0,0r,.6
et B0 e bl ot KB 8 1255 A0 00

aci4d, 480 18,662066 bhes (with el ghdue Giesignal Sdquedice) BEHE Fariable
nor e CDR§ from sfai. am no acid sequences. Al so

i nCPEBE* P PlfeP! Sp PP 8id SPRcReRTRPr At e ERWs from these
antdnkind a6id seQRREdsS M ndthe pA¥ERe 8Rbaki N1t

t he begi nnisng' of St he CDRI "to l?heaghgmg%ﬁgﬁgwg?m
anyAnghedyofomBisehehedyywbaimsnmpusiagd as equenasd seqlibsce selected

i Ny [ 16r . prooyj des i, M t L baody .
cort SPO AN Hor L AR 223000 1 5 8 00 or 64 (it
abarevithent thesigdal ss@erses)cs she ABD8&LidIdRGudndY 8PtHeSriable region,
further provides an_anti-MAJCAM anti body conprising,

oné” Of OPH BPG PR Epmonipmaae Asid sequensesy Wdpe wslydad in the
WhiigHen@BE aR hudheng M ARE A Gakd S : Yy
sor}e élnbodi nl%snt s,eal.lgyst ei@ﬁm%gﬁﬂ%% %ﬁ*ﬁﬁ@gﬁﬂe H@ﬁ’?éﬁld
mage@ienehapinght bsgimang of the CDR letothbstd dithe GDi3 6F any one of
an resi due. . such as,.. without Jimtation, alanine

or M Hork SRR Eran e S S e YA CAM
NoAntiBsdyYoleprisig Hine of frorel PR réibis! dftakl 0P theGRBvA R ARG RA

in a CDR or framework region of a variable domain or

i nS¢HEESnst ant domai n of an anti body. In some 25

' " ' ' [ : In sone
e indcHRo XS POl AR RRPNPRICATE S Ehey PryfPine
el ion® nfithe afgetemtivadd gmind ecl gequenséstiasvhich 61{35](63r more y
ant i .. Such sites y. occur in_a CDR or . franewor|
et hrion e eyt BedfonaioHins eI PR SR IndBhaRpody,
of waichanhy BOEhemicatyisidtive! dr0 Sutin Gy EHeh Qﬁotﬁﬁé"e%g’@é s@iths,

remgval of proteolytic sites may decrease t
hetethoyiehitation, plapiie onsrringody oy edbatimettnthssnbstitution is at a

oot ehPr i LefRAR PRI BihighluSg pr Bafovor

al tegiomaf oveziable dohrihoh théonsRat diesin of Bn &&Bdy. In some

errbogi nts, .an aning acid substitution is made to 28
embodiments, the cysteine 1s canonical.

[0089] In some embodiments, an amino acid substitution is made to eliminate
potential proteolytic sites in the antibody. Such sites may occur in a CDR or
framework region of a variable domain or in the constant domain of an antibody.
Substitution of cysteine residues and removal of proteolytic sites may decrease the
heterogeneity in the antibody product. In some embodiments, asparagine-glycine
pairs, which form potential deamidation sites, are eliminated by altering one or

both of the residues. In some embodiments, an amino acid substitution is made to



add or to renove potential glycosylation sites in the

vari abl e region of an anti body of the invention,

[0090] In sonme enbodi ments, the C-terminal |ysine of

the heavy chain of the anti-MAACAM antibody of the
invention is cleaved. In varipus enbodiments of 5 the

i nvention, the heavy and lig chai ns of the

anti - MAdCAM anti bodies may optionally include a

si gnalddse tuencee ppRAAA]glydvsyiatorasiee & the thGatileve@ivn ¢Man antibody
prOV| gi twel ve inhibitory human anti- MAJCAM

nmonodl Veit%Phodi es and the hybridoma cell |ines

t hat [pegyjuca sbﬁh@ 'E}nbolﬁ@n@s {he| d-edrRidad &, sﬁl%%'f?rgbc&gpé c}g.m of the

identifiers (S ai) the nucl eéic ac
10 t W@tlfMiAldClAM @nhquev yhesinwentiog it cledvailn&n yarinok anhbmbments of

gn C e I. ndi.n
e e TR e R o o SR BT A Gt s les may
["lv o&dw&yﬁintwm E@nal sequence .4 t&EQ E' 1DENTI F
| 2xai né&r q '}, +-JEthl Len%N . z, tflbd.
X - [R}?”lll f8¢ a’\?e9t the igveniien providesi elvalrélﬁblm hgnen guti-

. MERHO

R B e i i g
6. 67.Ipblz1l Iists thg sequenes mgmﬁiezs(m D7 NEB) ofthé Tindlei2cid® encoding

5 7.,20 37.38.39 40 . 7.26.4
] e Sndte Reevd opd Mg it s poignsy i the
as pecbrredpoading el dngth q¥ioddd@sing aci@deduepgbsyer si on of
certain of the above-identified human anti - MAACAM

monocl onal anti bodies. Table 2 lists 29

1.7.2

1.8.2

6.14.2 10 11 12
6.22.2 13 14 15 16
6.34.2 17 18 19 20
6.67.1 21 22 23 24
6.73.2 25 26 27 28
6.77.1 29 30 31 32
7.16.6 33 34 35 36
7.20.5 37 38 39 40
7.26.4 41 42 43 44
9.8.2 45 46 47 1 48

15 [0092] In another aspect, the invention provides a modified version of certain of
the above-identified human anti-MAdCAM monoclonal antibodies. Table 2 lists



t he sequence identifiers for the DNA and protein
sequences of the nodified antibodies. Table 2 Al-TI
MAJCANI NTI BQDI E6 S QUENGE>WAN V EIER 7 (SEQ I D JS70
Modi fied ' Eull%.ength 1orioconal o- xI I eavy Li ght
~Inti od" ANA Pi otem DN, A Prggelfl. .. LLa. . -
..io.raw, ,fui.. 6.22.2-npd 51 52 53 54 6 34. 2- rmd 55
56 57 58 6.67.1-nod 59 60 61 62 6.77.1-npd 63 64 65
66 thed6qubno®itiedilfié2 f@ ThEPNAChialmoidse§ubiceassthofmodified
anti - MAdCAM Anti bodies 5 [0093] The anti body maybe an
| gG 2%#HO an IgE, an IgA or an IgD nolecule. In a
preferred enbodi nent, the antifgdy i s an 1gG cl ass and
is an 1g&, 1g&, 1gG& or 1g& subclass _ln a nmr
preferred enbogiJn
subcl ass | g& [Gf "
enbodi nent, thewa
cl ass and subclass anti’body. i
7.20.5, 10 7. 25 ACDHEOS e
6.77.1-mod or | :

6.22.2, 6.34. 2 iAgbedy Aty N

is |g&A. [O009F -

anti bodi es mayp€ hd

t he grg. In geneBAJz-mbche ébags &ad sub@l ass 6B an
anti body my +erpmrred—ystag—anti-boegies—that-ar e
specific for al Eéyj“leﬂ Ar 381 dss %nd |18 sdbcl £2s of
anti body. Such| gntiibgéd ¢s 6ar ¢ aeal | ablse gommageci aljl y.
ELI SA, Westerp Blot astwell las gther teghnigues—gan
deternmine the c7384madl [sdbcllas$2 A Odrnati w8y, |the

cl ass and subclass may be determ ned by sequencing al l

or aczm&ztzu Qﬂbﬁzﬁsstrfﬁnﬁ—m@ﬁ{ﬁz@zmzeﬁ of the heavy
and/or light chains of the antibodies, conparing

el 1035 "3RS RETHENER 9, LTSRN 191 964D ol

i mufiog butfurtddrrmbadidend sthe entibridygs ahkeGeflasseandrglan IgGy, 18Ga, I18Gs
or IgG, subclass. In a more preferred embodiment, the anti-MAdCAM antibody is
subclass IgGy or IgGs. In another preferred embodiment, the anti-MAJdCAM
antibody is the same class and subclass as antibody 1.7.2, 1.8.2, 7.16.6, 7.20.5,

10 7.26.4, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod which is
1gG,, or 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1 or 9.8.2, which is IgGa.
[0094] The class and subclass of anti-MAJdCAM antibodies may be determined
by any method known in the art. In general, the class and subclass of an antibody
may be determined using antibodies that are specific for a particular class.and

15 subclass of antibody. Such antibodies are available commercially. ELISA,
Western Blot as well as other techniques can determine the class and subclass.
Alternatively, the class and subclass may be determined by sequencing all or a
portion of the constant domains of the heavy and/or light chains of the antibodies,
comparing their amino acid sequences to the known amino acid sequences of

20  varjous classes and subclasses of immunoglobulins, and determining the class and

subclass of the antibodies as the class showing the highest sequence identity.



subcl ass of the antibodies as the class show ng the

hi ghest sequence identity. 30 Species and Ml ecul e
Selectivity [0095] In another aspect of the invention,
the anti-MAJCAM anti body denonstrates both species
and nol ecul e selectivity. In_one enbodi nent, the anti-
MAJCAM ant i body bi nds to humen, cynonol gus or dog
MADCAM I n some 5 enbodi nents, the anti- MAACAM

ant i berpgied 684 Medecus Sedectivita New Wor | d nonkey  speci es
such as a marnoset. Follow ng the teachings of the
speci [3083k i branoBise aspggt ofdes iaveritivn, thh@n@‘@éﬁd@m aIltlbOdy

| t d .
"o ecé r%(\g/{mk%?gﬁ%%&el Ig’grc?'“Il allEla %ﬁ%sy ance, l%%ﬁ)éhlus 58 ﬂihe anti-
s peci B Mantibodyybinds toumiesdyabinolpue br chgalQ%dCﬂLMS:ﬁl some

i TN .
£i8s QR @8 $hdidhosdt O BIBIwihp ftl;feggﬁ ﬁ@%@ﬂ%‘%ﬂ%ﬁ d@l\/fl one may

antl dCAM ant i body that speci
has s@t@mllilwﬁh@ y’pefctﬁs smdmm for/the anﬁ‘;MAdCEAM anxtéotly msing methods
s _at | east

oot PUD Rl R B iniindt, enTBRY it fbegios slecpiyiy using

90 f théstemjﬂbt BAESeERISA ofimrh@shistdedBOmisatyd In b Bre¥erred
E ef erred enbodi nent, the anti- MAACAM anti body does

Qgirpend Qne pa dstsramnethp EpReicE gelee WiTANIng
fi brqﬁgﬁﬂoﬁlsggch@g% ther antigen other than MAACAM
One may determ ne t selectivity of the anti-MAICAM
ant i 08961t din wmmbmmgs raatan G AGEIAM aktitmdn tha spdwicauy

ot s MR g e SRGRYRP T MARHENE BTG 81, Bty or any
Vst &ﬂ]librhhﬁgen tﬁﬁ@a’t 16st $A\fo1@/pr & fe%ﬁ“ﬁ%ﬁsﬁﬁ@ 30exd. 3bi 80, 70, 80 or
M ant’i bodi es 't o’ MAdCAM’

% I%gfﬁffl nity of ant i - MAJ

F oAV TPk, miest mreferabbpedeashi0q fodd. | Imeanefennd emh@dlment the anti-
t

L RGNS D0 SBBSI b b L B Lk G M

MAd CAMrenictit odgn}scpihm dhtigad dtierthmosIAdT AWAd Owrnw dreténiish the

FesorfBER Bl RO RO e MR e methods el

enbodmawnﬁﬁthetdmef ﬁa&zi QLY tef MRl sfraiRd dp¥citic el t Fﬂ%ﬁ%ﬁé@"
with a Kd of ‘ ng eessSor 1%1(%%10 9%$r cog. > one

7% ammtpmesthp ﬁ@ﬁ(éwmfdlsmﬁﬁ?%@htm htot, EAES, BldSiAborly
Spec'ﬁahﬁfi’l‘:)h& sz%é}ﬁilﬁh%o MAACAM with a Ka or 1 x 10-10 M

or |less O preferred enbodi nents, an
anti body of the invention specifically binds to
Binding Affinity of anti-MAdCAM antibodies to MAdCAM

[0097] In another aspect of the invention, the anti-MAJdCAM antibodies
specifically bind to MAACAM with high affinity. In one embodiment, the anti-
25  MAdACAM antibody specifically binds to MAJCAM with a K4 of 3x 10 M or
less, as measured by surface plasmon resonance, such as BIAcore. In more
preferred embodiments, the antibody specifically binds to MAdJCAM with a K4 of
1x10® orless or 1 x 10° M or less. In an even more preferred embodiment, the
antibody specifically binds to MAACAM with a K4 or 1 x 10'° M or less. In other
30  preferred embodiments, an antibody of the invention specifically binds to
MAACAM with a Kq 0f 2.66 x 107°M or less, 2.35 x 10™"M or less or 9 x 107'2M



MADCAM with a Kd of 2.66 x 10-10Mor less, 2.35 x
10-11Mor less or 9 x 10-12M 31 or less. In another
preferred enbodi nent, the antibody specifically binds
to MADCAMwith a Kd or 1 x 10'11 Mor less. In

anot her preferred enbodi nent, the antibody
specifically binds to MAJCAMIwi th substantially the
same Kd as an antibody selected from1l.7.2, 1.8.2,

6. 14. 6% less. 2Ranbthdy pddfetted @n@c?dﬂaent&h%%nﬁbo sﬁ&nﬁcalgf bmds to
7.16.6. 7.20.5 7.26.4, 9.8 2
6. 67. WWWI& pbhicd i g Amnoth@rpa@rr%aybodxment the

ith g
ant bagﬁggﬁhﬁfs&?ﬁ%y il AR AEEPETE ame s an
mor e ol &@r@&ﬁcyedtfr@ﬁ 113, 1s8.2,14.14 :mﬂm nreet4e, afb$7yl B730M6.77.1,

a1 DUy ERE 25 BAnEr P S ROt b ridd-mod or
enbodi.2&Mmod! Nen antibdugdyi ﬂi@u@étﬁhﬁfall?@hé\@ﬁm Wstafteference antibody

substantially the sanme Kd as an anti body that

conprisg aKs ks & 100\, rreferably € S8 oMhimere prefemblyor 2hpviestill

gDﬁ ré&r@%‘reggk gf}‘ft %gﬁ(/fzsd:e%ﬁg@&f: 2 éﬂ/ﬁ ggo?xpagedﬁ %16 2'of the reference

7. 16.28{ibady20 tlg samk. @@eﬁmeﬁ 8n Enotﬁeriiﬁeﬁrw@ émbodiment, the antibody

2- 6. 77 d 7.26. 4- nod.
B 0 R wR sipLindot e mame e 3R AnRRRy ot faprises
t o MAEOMnokd VaribBleSdRSdid Yy o"ﬁta loy 1&?@(39?@%0@ a@éntﬂ)%dy selected

anti body that conprises one amno acid

sequéw@éé 7§e|1§c%éd14r%&ﬂ29&@3|4a l@@ 1,8,734, 66/7.18 7.16®, 7.20.5,
5 A543 aPongmyfe 38 b mal qr gl 77 st gy gg 4-mod. 1n

68 ( wiill Bnather paefehed bmbhﬁnﬁang mied anSiBEUEBIREY to IMAITIEM with
1% riahl 0 hgther I n_anot her preferred
mbodPHERALY Hie sameilyc pn priiRReyitbatvneenises anerpf the amino acid

SUDS k@iehéts|s¥iehiog H3RITEE Cégg]g%\?om 2063t pP Pl 41 gbgﬁs 20,22, 24, 26,

conpri ses one or nore from’an ariti body
corrp?-&s?é)s 3354, 3 I 48,042 44 LA 6B, 5}19156,038362;‘ 64966 SEGS (Wdth or

§x%tho§1’2th9 ?gqal?égueggg) :%é X%gabjr%gdragn L{]gereé'z In gaotﬁgeareferred
58 6@ bodifhent; Cheinti®Bdy RO ATTAN v fshfid1R thy sa‘i‘xfxe Kd as an
n anti dCAM ant.i body to MAACAM nmaybe det erm ned
2%ny th’% that GRPTiFestoRE ormore CRRs Weoneabatibedrithat tccmapnses an

o tit
bi Pg@gﬁ%@%@%&ﬁ%@ﬁd %]%g{;%‘fbﬁxﬁe’ggﬁzd%ggw 10 Lé’ 94, 16, 18, 20,

Bl Ac82.624, Pe228nd0,e32p B4 i3 BEdi0edholdi 4818, 52 54, i’ﬁ ISLIGIQ64 66 or 68.

ot e R St R Y 5dy B iRach St ey v

af f i aéttymiaedibdbsseihal kadwh i Belast. TR 88/ ERHod ﬂeﬁ@ {1 binding
Bl Acore., An exanple of determining binding affinity 1s

2descRiBEY oBebeWeRsiredty eorapesitize ELISAs, RIAS or surface plasmon

resonance, such as BlAcore. In a more preferred embodiment, the binding

affinity is measured by surface plasmon resonance. In an even more preferred

embodiment, the binding affinity and dissociation rate is measured using a

BlAcore. An example of determining binding affinity is described below in
30 ExampleIl



32 Half-Life of An ti-MAXAM Anti bodi es [ 0099]
According to another object of the invention, the

anti - MAdCAM anti body has a half-life of at |east one
day in vitro or in vivo. In a preferred enbodi nent,
the antibody or portion thejreof has a half-life of at
| east three days. In a nore preferred enbodi nent,
the anti body or portion thereof has a half-life of

f ourHdAY.§e of AhtOMORICAM Andbwiidyer enmbodi ment, the

anti body or portion thereof has a half'-life of eight

day s[Om9]I ohgerding to abthichelsjea it dwi iffedition] the adiMM RO MPEmtibody
antl bj n mg gortl thereof is derlvatlzed or
o d| aa@ 0% 4 d¢ast gn VTGt Vingl 1 ¢ pregerregeembodiment, the

di's Caﬁﬁw A 9oR¥¥n th&eé’ﬂpdfs la%m&@ bEEEH: BRROH B 2 nlohe

ant | body may contain pOI nt nutations to rncrease
Ser wieipasd enbedimentythie aafsbqﬂeysxr potiise thDeQU28@ BB life of four days

publ [ 2000 The ant

Pl P TR TR oA o s R AL PR e 2 bl of
hav ieigit da}d;ld?axlsr)geﬁ Kinl dnothﬁr élh'@ocﬁ;!hént herantiPsdyaitGatigdIBinding

ant i body measur ed by Western %I ot,

ELI gﬂ“kﬂn t rﬁ\ow é?ﬂ‘é?ﬁzab?frré%ﬁsd gicpdhatachast lonaer helf- lifheas
15 ankhfedyebd! fin IathE el2€d 5@@5&%@& R aﬁﬁ%dy may contain

appropriate ani nal SUch as a prinat
1G&y npeuit guations keipcrease sarumubalfilife] sie:htas ﬁesmbe@WO 00/09560..,

t.0 ni zed by Anti- MAACAVANt i body
[Ol@ﬂ?ﬁ Q!F}ﬁlg ﬁoz so provi des a human anti - MAACAM
ant if[iwdy (Thatntbddyhalfiiife negHe naakiree By Ghy BRuABR vASo dre
human anti - MAACAM ant i body provi ded herein. 20

Fur PRERE ordirary skid e therfrtp Tov instasice the snitbodyihalf Miaawbe

o oy SOREOLERLE) ERRT PRSI AR, o

15huneantitady |halﬂ41fmy é)la Imdasxd’yd usanlz app@pridte@ndnalfsubhh a2 a prixmate,
6.22.2, 9%97 1 73.2, 6.77.1, 7.16.6,
7. 2683 Y%Of% gas Yzoraehwra mod, 6.34.2- mod,
6.67.1-nod, 6.77.1-npd or 7.26. 4- nUd In another

pr emmyecwmbgfmmwEgﬁopéaezebwd%gtAmM%MwAnnbody

anti body conprises one or nore variable domai ns or

one @010 Tae GBstidH 260 lﬁﬁvi@eé h h@ﬁxn &ﬁi-ﬁm@AM ﬁmbédith%t binds
1.8.2, 6.14.2, 6.22.2, 34. 2,

6. 7tﬁxefam7 a&@ge@ or-ppgqpegis ajlug@nzpntlg}\igd@Al\é agtzb@yrm@{vxded herein.

15 Aol o e Bk B AV B oo

ant crobAcDipdteswitive Hymmmﬂr-mmmowehﬁpraﬁnadi d

20 SEURGEe i T SR T B b2

gg ?\%@Ez 6%'}7 146.73986.98.1, 226.67%20.557.268,9.82, 6 84.2-1484,8734.2-
mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod. In another preferred embodirnent,

25  the human anti-MAdCAM antibody comprises one or more variable domaims or
one or more CDRs from an antibody selected from 1.7.2, 1.8.2, 6.14.2,6.22.2,
6.34.2,6.67.1,6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.3<1.2-
mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod. In still another preferred
embodiment, the human anti-MAAdCAM antibody comprises one of the am3ino acid

30 sequences selected from SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 _ 24, 26,

28, 30, 32, 34, 36, 38, 40, 42, 44, 46 48, 52, 54, 56, 58, 62, 64, 66 or 68 (w-ith or



33 wthout the signal sequence), or a variable domain
thereof. In another preferred enbodinent, the human
anti - MAACAM ant i body conpri ses one or nore CDRs from

an anti body that conprises one of the ami no acid
sequences selected from SEQ ID NOS: 2, 4, 6, 8, 10,

12, 14, 16, 18, 20, 22, 24, 2%, 28, 30, 32, 34, 36,

38, 5 40, 42, 44, 46 48, 52, 54, 56, 58, 62, 64, 66 or
68. vithoat tiegidndl predre), ot a verdhdddseiih thdrbt. dhiohAGEAMred

antibqdy.is a ogher human anti body. [0102] One may
det arrﬁaoﬂgnw%égﬁ poa mghmmwéﬁ@y SRIIYISHS PrRRsONTBOTE DR
Samgraiithh 8Rthod tl%%ﬁﬁfisé@r&hé bf\@g%@ﬂ&% ? ¥ndds s88ct8 from

vari ety of nethods khown 1 n the art. nstance,
one Ix 3O % Ao, a0it1i2; MAAGANM, 2401 2 ady24, G810, 6api4) 66, 38,

he ,anj4 ggn e ti,g fromthe | - CAM
S 100y ¥4 T itensh b Shneh e e Rt b nBBbbaetered
ant iehbdylinténl,| thd it MAIC AR £iHb@Fhs ARGhSim AR BBy
det ?5m ne whether an antibody conpetes with an |
ant il YN cAMeaReY Sdening whethercn rgtit MA SN amilordantinds to the

ant i ; rrat i iti.0 a
et B b R AT AN O SR e ot ocs
bi ndnown intheAaN Hof insteact, @at cabusantknoodyantisMAKICA M antibody to
ind to the dCAM at .t he.same tine as t ant i - MAACAM
10 PR 5% e PR L ARGy M ALCAN phieacgignd then
epi defemink avhetee tiRtdt an 13Md BIRY elutd@ WBN S, (rde may
the test, antibody is not able to bind to the ~MACAM

at teemEingavhethepan apiedy sempeses withan BodMAGAM eibady hy
th i i 1 Fhi i ment .
e g ARG PO S50 Rl Biions,

r es emhther nuasurprgeth be plailityyof th mﬁbodfptot‘t&xﬁd toVMAﬁtMM.a[f the test
anti - CAM. _ant.i. Cr - efes w th another

153 PIREEAMIR T HE0SS 6 ARG M Bahe Fene GoRgbiEREMAICAM
et Bethod9SiEh RRAe BNy b i ' | i
det er m n?n ift %e kn%@ﬁ??%&é@%‘f@@ﬁ?itﬁ? %hgs?{ltl

ant %@%A%(E@txbpéje Hewsver, if thgtest antibddydy potGhid to bahie the

Usa .l nventi o I rovi des a )
ot VEATCAMER I sl DGR 8 BesPiul DBl S5 Pl e puman anti-
var Md @A Negitibody nTioid @dpddiment fHayde ﬁ&_fﬁl@ﬁ% usty BLISA, or surface
preferred enbodinent, the |ight chain variable _re%on

| s BRUBOREPSERASe AL PESoWPY, BRACoRg, To esbwhetber apantigl AGCAM
gengntfRdy k:yoss-h@mgééiafﬁﬁ aﬁgm&ddnﬁ%%C&l\ﬁ %.Hﬁﬁ ox‘fé@l’aﬂ use the
conprises no nore than el even, no nore than sfX or no

mor eorppririon mpasleocedrisendbealzibdvain teokistertiornsj 0o deferraimingi€ the

gerpd i ne n, Vx , A3, A2 B3,. 012 or 018
seq%iéorﬁ%@qﬁﬁgyab&r%%ﬁ%% b@iﬁ?ﬁ&i"ﬁ%ﬁ’t"? VP& ami no aci d
substitutions are

Light and Heavy Chain Gene Usage

9

2

D

25 [0103] The invention also provides an anti-MAdCAM antibody that comprises a
light chain variable region encoded by a human x gene. In a preferred
embodiment, the light chain variable region is encoded by a human Vi A2, A3,
A26, B3, 012 or O18 gene family. In various embodiments, the light chain
comprises no more than eleven, no more than six or no more than three amino acid

30 substitutions from the germline human Vi A2, A3, A26, B3, 012 or 018
sequence. In a preferred embodiment, the amino acid substitutions are

conservative substitutions.



conservative substitutions. 34 [0104] SEQ I D NCS: 4,

8, 12, 16, 20, 24, 28, 32, 36, 40, 44 and 48 provide

the am no acid sequences of the full-Ilength kappa

l'ight chains of twelve anti- MAdCAM anti bodies, 1.7.2,
1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.712, 6.77.1,
7.16.6, 7.20.5, 7.26.4 and 9.8.2. Figures 1K-IT are
alignnments of the am no acid 5 sequences of the |ight

chai 1010d] i HHEIRIdDIOE: As 8,012, 16eA0y 24,08, B NI QAM4 and 48 provide the

ey SRV B LoD G L GG pA N PR A RIS e

am nMAGCﬁM@:ﬁH)%er@SI b, IBQ bwbt@@él@smfa 891186.73.2, 6.77.1,
donmuai ns of the dgaa K chai ns of twelve

ant i /NRSCAMOani28chnd.8.6. E@lrﬁsdﬂ%él" areradignoweintscpf theamino acid

R0 R\ a0 Lo LRl
the gethithe pemndigueqeasesdiuin Whithahéy hedynﬁeeﬂ lI&gnﬁe 9 A0¢hows an

addi tj.onal ant.i- MACAM_ant i bodi es D NCS: 58,
62, GBEYReRy ? 8T BiesmipRacid feAUsATs 8 Q&Itghééléﬁ%w@l%@omﬁés of the

full kkﬁfbg t KRR fltveRt aﬁM&RM Eﬁﬁ’b%dﬁggd Edcgrb@ilxer Following

anti - anti bodi es, - nod
6. 67 the-tardiings Ofﬂllﬂsmoldicam 0ﬁ$ Qﬁordlquskﬂﬂmdﬁhb iagtcbobld determine

B e B Bbdath e AL LSRG 0 208 e BN ees of
7. 26 additioes B@t@MﬂMiELM {uﬁibQEﬂes | SEQ PreOsY 5@@8 62 66 or 68 provide

enbog} ment, the VL of the anti-MACAM anti b
cont Hierfenipe acid ei?ﬂéleﬁiﬁsé)f ithsnizll 1?@%]6413\% light Qh%ﬂsgﬁ iiyejadditional

amin
o | g%tg-%jgdgﬁgygﬁi%me@% PR o6 384183, ‘? 13%{[?321 ¥%79 mod and
. 67726.4-804, 311Qd1ﬁ6d Wam;nohclkﬁsubmtﬂtl@ﬂfr&m tﬁe12ﬁarént anti-MAdCAM

3 8 bl P i B B e St o

ant i {(MBECAIA aptefdadyembdaaheniltht V2 Est theSntBRIRIGANP¥bEy
and human Jk genes as an exenplified antibody. In

soneC@hHBYIbssAne mutationarelebvrllp the spmilinesmineacd seaweace, as any
of t

o enife GBre amh%bwg'%?and gi@ssgeffh 02 P25 €815 6.611,
ant i 63dy, 637 7.368, ﬁQOBe’V g6, 3.82s62212tmodh . mzm 6167 1-mod,

the,s i.Qns. as 25.one.or nor.e of

Z xeng%fllrﬁ‘ad a??@g V@W&ﬁﬂi‘@u‘lqsﬁé aW‘MAdPﬁM antibody
anti tha%ﬁ%&/ﬁﬁ%fn@ﬂqﬁlaﬂ% ﬁﬂrbtu?daﬁ Jﬁﬁn&ras le&edd Jhﬁé’d antibody.
acid substitutions that are as those I}

i n ahtdobwbmbodiBerBs, tanahtdody tmnpmms ooe acindre of the same mutat1ons
substi t ut that is the sa

© i <P RIS R 55 T CaRP e G Ao P giisgts, e
of asmitiveey h‘or{iﬁ ks AEFfdrent QBT oRs 8t :18Y or 18018 of tHe¥8me pos1t10ns as

afflnlty of e antibody for 30 MACAM or its
28 ssoRs FIYA of teexpmplfiehentibadicgelor axamprotieeY L of the anti-

eMb o ATRIUM dufiody may contain one or more amino acid substitutions that are the

same as those present in antibody 7.16.6, and another amino acid substitution that
is the same as antibody 7.26.4. In this manner, one can mix and match different
features of antibody binding in order to alter, e.g., the affinity of the antibody for
30 MAdCAM or its dissociation rate from the antigen. In another embodiment, the
mutations are made in the same position as those found in any one or more of the
VL of antibodies 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6,



nmut ati ons are made in the same position as those found

in any one or nore of the VL of antibodies 1.7.2,

1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 35 7.20.5, 7.26.4, 9.8.2, 6.22.2-n0d,

6. 34, 2-nod, 6.67.1-nod, 6.7851-nod or 7.26.4- nod, but
conservative amno acid substitutions are nmade rather

than using the same am no acid. For exanple, if the

ami nd.28d, d.26ub §18.2, GtA2EPmo o3¢ Benddo 61678 -meérd. 7. imdicmzs 4-
6. 34Tl B SFhaervigive S i Gtupgiioe app g pates fin Using he

7. 26 sdme Bmthocid- %@ eﬁarﬂiﬁg if e 3thids ARE sutltififiok BRPared to the

6.77.1- nod or 7. is glutamate, one may
cons 8pnadineje pye gﬁ@ganmhmees és7p%1r1t &2.60.14.51 6123 2r4.34.2,i667.1, 6.73.2,

she %"9‘7%075}%'60'7%%317;2% ? E%z%e“(g%%zgil‘wﬁaw 1-mod, 6.77.1-

conservati vel'y "“sibsi FEETT

anot hexd op ﬁ@f6e!¥ med iegihadiate otic mbji Cotsepiativelhgiititute aspartate.
conpLi ses a& gm np acjd . 10 sequence that is the sane
as t REMERY e fginedgidstbaitgton 1 gone, pe may conseryagyvely

6. 14S,gost1@1t@g,re%,m@ 34.2, 6.67.1, 6.73.2, 6.77.1,
7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2- nod,

6. 34[021)ﬁbd111 ‘ro8¥Er prﬂfﬁmd @nbbﬂlmem;tﬁe hght?chﬁﬁl abmypdes dmamino acid

e Pl o L L B RO TR L WLl L 2
t6h§46:gmzc 6g.ans. 3cnf2 6 bve 1) 6 m &brau n. 96 61’7 Zo g, 7 ;16 8. 928 2,6.22.2-

1
7. 16760, 33%*1150(1 ?: 6261 m0d95 é7 1_>m061 7. 22’L4rm9d én gnptbermly
6. 67pkrRe, enﬁ:oggmc’h't qﬂéjh%{t cﬁ?1ﬁ @ﬁl%pﬁﬁ% andiflo A48 ts%ﬁfences that are the

preferred enbodi nent in conp
am n@ﬁnm:anh%@@J?enmnmf the aghﬂoéxastofdrfez cmzz;em n6.22.2, 6.34.2,

15" 4657908 28336 1t 16 & %203 Paly, $a356 22 3%48 634 2-mod,

7. 266 47. 18n(8d 2.7761-%dd 2r TRE 4-BodAardBiér pRf§fedlenAiment, the
6.77.1-nmpd or 7.26.4 20 nod. In another preferred

enmbolghtehain comarises ghamenmacid swsiprieséh atrfpasborcCBR region of the
SequEnfehailot 1 7DRS f%é"ﬁfzfzez’ 81l 4 539ty %gﬁgpgrﬁggﬁ.m@

same Vi'¢c’a I'n"“a nhoi'e

enbodRoenT.26.4h%8 @DRQZ ermcm 613f4fzemeﬂl6 67.0hbod; Ber70ISmad @r 7.26.4-
6.22.2, 6.34.2,

2§bt6$1!n§g dpfd T?r pgefe}?dlemgopﬁggerg, the ﬁglztg; in cprr@@sg amino acid
9.8. s%%uﬁlcgg\gﬂh SR s Bord Ui &R Hioh et ns]thmn% tl‘g -shifie ¥ ﬂ@ﬁl Jx

or 7 I n anot her preferred i ment
| i ghgenghalnrg I@@wmrefse'sd embediinant, thei@PRs & mmnffeeeelhgmbains are

sa, e o2 e 86 12 6 B2 B G TR AT TR brle s

S| grAaR0.SEHAEALES.2) AI122RahdE 6.3420d, 1N -mdd)6. 771 19kbd or 7.26.4-
hai n npr i am no acid sequence encoded by a.
LI Bediing n%tg remed enbedisen F%%@E ehalpCpyaRises ail gmino acid
11, stBuent® sel@c%ed frém SHO T9ROS: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48,
54, 58, 62, 64, 66 or 68 with or without the signal sequence. In another
embodiment, the light chain comprises an amino acid sequence encoded by a
nucleotide sequence selected from SEQ ID NOS: 3, 7, 11, 15, 19, 23, 27, 31, 35,
30 39, 43,47, 53, 57, 61, 65 or 67 (with or without the signal sequence), or a
nucleotide sequence that encodes an amino acid sequence having 1-11 amino acid

insertions, deletions or substitutions therefrom. Preferably, the amino acid



30 39, 43, 47, 53, 57, 61, 65 or 67 (wth or wthout
the signal sequence), or a nucleotide sequence that
encodes an am no acid sequence having 1-11 ami no acid
insertions, deletions or substitutions therefrom
Preferably, the am no acid % substitutions are
conservative am no acid substitutions. |In another

enbodi ment, the antibody or portion thereof conprises
aI | ambbmitﬂtidoglhbra:dmbmat{v@h&ﬁﬂm ddié swsgaeinhs.i RVa6thePmbodiment,
al so provides an anti,- MAJCAM anti ho of . portion

t her élg'? a‘i’[ﬁaﬁye PR @Dereg ﬁ‘ﬁmﬁlﬁse’@ﬁkf@‘% lighiGb#iBe or a
sequ gm ] demhie@skeRt ihi @R alt FRdvided BeAE-MARCARE antibody or
enbodi nent, the heavy chain am no acid sequence 1S

der i werion/thereal thefraempyispsia ngnangVHzeng s@ien@ @3, 5e@uc@Os derived
3 33 3#65(;[}1&1 hfm&E Ve é&l@ |I1¥0ne énrllbovtﬁé}gzﬁy ﬁ]le?lten%gyg%hge ngrﬁgp thz% sequence

heav aln conprrses no nore

t han isderived firom arbnread Wanl -t §irees, s NG-28; BB C Bangrs-4 %@1@ family.
gernline, human VH 1-18, = 3-15, 3-21, 3-23, 3-30, 3-33

or 4iHVEiats eg@& , fhfdleﬁmé'@}n Sreprises jesiorpthag fifteen, no more

14, 38 stor n'%)amoI?Q:Qhal?’t‘ﬂ)ree?aghiné1 éﬁ;@%ﬁaé‘%% Eﬁﬁl\’%e%liﬁ fluman VH 1-18,

am no acid sequences of the eavy chains
of t veldvé-2dn323N3CAVB3 and-digsde esjueldegur es | A-1J are

e TR S RO oS B HRoE B 78 gt and W rovide tre
ant i badticesidddgheides ofte Fhl-NgthSIRAVE BRESs S ta8WRheIMAICAM
they are derived. Fi gure 2B shows the alignnents of

the ¥81bafi%o Faires Heglaredsngents nEtheeauyo evidiseruences of the heavy
vari ghlig v&%‘l@{?%lo% of Wﬁl}%‘yeearﬂb Addg@qg‘fﬁ%ﬁt?léé R RSt Rline

each other. Foll"ow ng the teachin
spec pdquenaes drom whightthey aredéreetli deguseBehoesthefaliph@ents of the

iknvention,.-one of ordinary skill i.n the art could .

ot o recid R Gaesttih Rty ey Bbiadraan T e anti-

twel VEAGTAIVE IMBGCAINE el otheh aRdlRvane tHeheaclRIgE bE B specification |
heavy chains and determ ne the differences between'the

20 garhibe pucleelifrasavancesef thamvariiang oy oSedinencedl] inShgart could

I D : . i de . NQ id
10 i S BRI AR ot ey
MAd GAidiresretnid thloel germlin h2y2haing an® d@émzineded dfferences between the
Zﬁ' 67, 1- nod, nodi fia%g b igrr%'lno aci d substitution from

hei FTPEPEATLUTAETS- 8*6&% ey froupness. BEQADINOG: 2 56, 60 and 64
and frofifie thd 8ERGGL L fJ &g i
anti 1?rMO\d CAM ant i b_o%%hgéngﬁtggmggﬁg@gwg c?%ﬂs Olfg“%tét h
heavlAdAM apibpdien 6i23-Zwqdehdé2whitind 66 BEIdDNGIfied by

42. ] nref erred .enbodi t, VH.of ..t h

<2 <t APE, SR e 802, 642

r el aardve6T.d réspectielyn! Omefuathtnaodisicd a8 YIRACAM ARibBBY, 7.26.4-
ne or re oIf the VH of antibodies 1.7.2, 1.8, 2,

Zg_ 1 A;pgsﬂ%_s 8 5ubj lengthgheayy cigiggmino acid sequence which is SEQ ID NO: 42,
[0109] In apreferred embodiment, the VH of the anti-MAdCAM antibody
contains the same mutations, relative to the germline amino acid sequence, as any
one or more of the VH of antibodies 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1,
6.73.2,6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod,

30 6.77.1-mod or 7.26.4-mod. Similar to that discussed above, the antibody
comprises one or more of the same mutations from germline as one or more

exemplified antibodies. In some embodiments, the antibody comprises different



9]

10

15

6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,

6. 22.2-nmod, 6.34.2-nod, 6.67.1-nod, 30 6.77.1-nod or
7.26.4-nmod. Simlar to that discussed above, the

anti body conprises one or nore of the sane nutations
fromgernline as one or nor & exenplified anti bodi es.
In sonme enbodi nents, the anti'body conprises different
37 substitutions at one or nore of the same positions
as eusstiortion®atonefor bvee oftke sprhé postitbrank iohe 8i &sre Hfake

exanple,..the VH aof the anti-NAd tibo .
conPRrTP IR ToitbaEre TARPRE e o TA00t e Ry SACC R sngibgdy may
t he c6@BR oas of ARSCarRinG S6MlsubSitutdiis HRANYe the 8nbas BB present in
anot her am no acid substitution that is the sane a

ant eBdwdyy. 16.@@nd anathertaniizo acid sdrstitugion thains e sameds antibody

mat i .ent at ur ant | d bi [ [ or.der
(o, ared s Manh b G pflc oY o erel K fits o oSEHy
MAd ﬁiﬁm@iﬁgh&r todlalges 064 pthie @ffinigtaF Ctjﬁer mﬁgbhy f@NIAGEAM bitits
anot her .epbodi nent, an . ani no acj substitution, _
conPPsiption Taie Amm the antissha dB angthenrabodiaeodt amiga a6id a

S UbS bt b ¢ . . -
or Sutshttiol BombARMARALhOR At/ PUsahid RRIiRRE 4 Hbsgtution
6. 1&rom geamiine 25 fogndin gy ope 67 mbye &f th8 VI obreezerice antibody 1.7.2,

7.16. 7..20. 7.26.4,..9..8 . 2-nod

6 312 G4 L B RA 3430 64179 12087 dr 745367 0130h264,082
t he6009ihb®16.34. 5 n@dP6.bT L hed 6OWi7t hudddr 7128 £htod! B8 YSsition
which js a conseryative substitution conpared to the

r ef Broghdduigd wihsgliieentresdug, whichds Beengsregtive sahptitution
enbgd ) conprises an amino 15

aci g&{sl}g%ﬁﬁeﬁctgpfegg}?@%anta E‘Zd}gane as the amno acid
seqldi8k bf anofter yiéfatedlenthodjmert, tBe Agavly. chdinXonfpridds 4, amino
6. 34. 6.67.1. .6.73.2 6,77.1, 7.16.6, 7.20. 5

7 g seaoeeshet iging Suise 4f o6 Stapydcid digiionds (F3ha VEERE 17.2,
6. 77.81; 614.206.27.226.34.2194d7.1] f73n06.hen, 7h68ht ¥oB! eheur €62,
enbodi ment, the heav%/ﬁchal n conprises am no acid

seqReAdaBod,0R34:2-mod, ¢-A% [ a0tk 649. Irmed ODR 26¢gineds Insnofires

L e M P EEE R O —

7. 2thatlgre theGathe a6 1IRACDRreglons & tRédh&vytain®f877.3,-1082,6.14.2,

20 AR ol B T A BRSSPI 45 zpamon

25

30

Seq§sn2tmbd, 87 mb8 3G 17.02060d GO LSRN 1Rfanbis: HEAW%A
2, 1.8.2, 6.14.2, 6 6

chain of 1.7. , 6.22.2, 6.34.2, 6.67.1,

6. 7@nbodimertythe heavyldhas, coppzivesian Anipe adid @qenee from at least one
6. 222" 2 6 1: pud . 1-nyod
7 SR P bl Bk ot L LR %0 da Rates oot wkvy
chab.m3.2cOMP1] BES6N2MG, AZ6.4, B8AUEDT. 25, tB4CRDIf 6,670 -mod,
diffgr nt yea%chai ns. In a npre preferred )
enbi 1 e | ory e Emredl. 1Ip gpotherreieasd embadimeah dhnkeayy ghain
obt nfifles amino acid sequences with CDRs from different heavy chains. In a
more preferred embodiment, the CDRs from different heavy chains are obtained
from 1.7.2, 1.8.2,6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.16.6, 7.20.5,
7.26.4,9.8.2, 6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod. In
another preferred embodiment, the heavy chain comprises an amino acid sequence
selected from SEQ ID NOS: 2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46, 52, 56, 60

or 64 with or without the signal sequence. In another embodiment, the heavy chain
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15

20

25

30

from1l.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1,
6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
6.22.2-nod, 6.34.2-npd, 6.67.1-nod, 6.77.1-nod or
7.26.4-nmod. In 30 another preferred enmbodinent, the
heavy chain conprises an am_no acid sequence selected
fromSEQ I D NOCS: 2, 6, 10, P&, 18, 22, 26, 30, 34, 38,
42, 46, 52, 56, 60 or 64 with or without the si gha

s ecpompmees dorenaino ibidse@rhodénteddd byt Heudieady sefirhét 3fcted from

uCTH PO dadehaa: CbicFaaSrTamT. Seos 1 oo x sigor

9 nkdleottds se@ﬂtenc%@hat €8ood3an gtﬁmoda&d s@ﬁ% 6133- having 129 a¥ino acid

63, or a nucleotide sequence that e és an°am Ko
ac ilasegfé(queéﬁl@qmaw sigpstitutisnstiveneone ilu anpthermambadirssnt, the

oot AR e e By MOReRe B Bonhcer vat i ve am no

acid subst i tutions. Met hods of Produci ng Anti bodi es
anMghodsaf@reRroompusntitepdEslahd Aintibsdy-Producing &lell Alinds0111]
I n one enbodi nent of the instant invention, human
antlinboaizesorar e  produced by i nmmuni zi ng a non- human

ani mal conprising sonme or all of the 10 human

i nriflirdgllobné embbdimeyt cfithe Insght inehalon, hedin zwitibbdla@are

en. I n a preferred errbodl ment, th
no NM%’% 2 ORENBNAB BT CRHPHSINE SOR OF ﬁu P%thﬁn
en%ﬁﬁﬁhﬁ%uﬁ@gléﬁulﬁi ﬁeaw aﬁ&ﬁghteﬁﬂﬁ%c% %ﬁth' C}ditfm

of the human " i mmunoglobulin loci and Is I cI ent
rm @spéefaﬂ‘@d problgdimentd thetoarhunBeepineal gs & XBISK&MKD"L&ETMIammaI

par S AR g S dd ddusoglonAisehie! EahEhay tymen

6; Ofuh8dlobiDB, £A1s d&icldd n5&8us’tmi1t1§od-)3&oaﬁcﬂion Se€ e.g.,
9il./ 0741, WO 94/ 02602, WO 96/ 34096 and WO
g panssn - 13 1439 aud Unmi §@ﬁe§d’@m 336,771,

99/5‘9!:33@1%8a 5’%59@155@%8 aoW% %ul 98691 @ é’ﬁ@%s%ﬁ%%o 364,

M’ ani nal iced an a
r e|§e¢ alap N‘éO&ﬂ/ 110G{11 W ﬁhﬂiﬂﬁ@%ﬁm Wbb%ﬁ/é@%mﬂd@}%ﬁ%&@ss WO

XERCREE A R TR B s s AR r 5 3G S0

h U086 ediidi WOOY0/03 Fene The KEINGNIOSEMosaal ﬁba@éébl 6h b@Rt-like
of ,megabase . sized, germine configuration YAC

f r HEmERFEPeBPire pbiully haman aniiyodissang gpmateamgqn-spmm human
Bl 00 SR04 SRR BT Ml
X BOYf thdhlaiman am:nbsdy Yegenb/eapdretaire Hoowgth iatroductiah of @egabase
(Eaxeglet‘#e/@& 115 146156 . é%%g(‘f)gggg%g}%g ggg‘%gggow tcgﬁm Joci and «
whiight chki@ 1860 Q@Mtﬂef‘&%&ﬁﬁﬁﬁt@,dXENOMOUSE mice contain
approximately all of the human heavy chain and \ light chain locus. See Mendez
et al., Nature Genetics 15:146-156 (1997), Green and Jakobovits, J. Exp. Med.
188:483-495 (1998), the disclosures of which are hereby incorporated by
reference.
[0112] The invention also provides a method for making anti-MAJdCAM

antibodies from non-human, non-mouse animals by immunizing non-human

transgenic animals that comprise human immunoglobulin loci. One may produce

such animals using the methods described immediately above. The methods



reference. [0112] The invention al so provides a nethod
for maki ng anti-MACAM anti bodi es from non-human,

non- nouse ani mal s by i nmuni zi ng non- human 30
transgenic animals that conprise human i munogl obul i n
| oci. One may produce such animals using the nethods
descri bed i nmedi at el y above.3%he nethods 39 disclosed
in these docunents can be nodified as described in

LJ. S. dReloeéd in thesd ﬂémgﬁ%lt{ Edillfﬁ)e"l’l"l&‘ﬂiﬁecpﬁﬁh ctdstﬁ%ed il & [Pakemt

ere in incorporated by reference.. The 619 patent
descﬁi%@élﬁé@ﬁoc@%%]tengadﬂ]ﬂﬁ}? HiFroh éPCOEQﬁr?ﬂﬁlagg r‘?fﬁ’i?gfe' The
cell ‘5’@3@1‘@& GhdMbe LRl hSd R pRRlbing hBRS cul@ed HREr Edl0fhss

pi gs and cows, and transgenic CICM 5 cells into which
het e(GI@YdorilsDNA chihEndse derived Seom pigs aGi aws, erhiggrsgpric CICM

I1s can, be used to pr | an [ .
oy o0 iRk BEd ot AV B ke R i gt cn
descibi hes 1OBkARLYS cRhed rRthgeniB gmbly@EsRIes artoffgrmgt at ‘619
are capable of transmitting the hetero] ogous I%NA to
t hei Paispigendescribpsangihedsaf pedueing G@nsasaic animyly that are capable of

non- Pféﬁ%%t%ﬁ@h&eﬁﬁgyﬁogg ]1%\?& Iﬁ)nthglﬁ gﬁ%enﬁ' BSa pr8R#Ated embodiment,

catt ses. t her” enbodi nent, the
non- tiveneom-lamanednimelsprdydiergts e pigsppeat ghitibat hers¢soci

e jmals th have a "m nil ocus" of .hupan . .
e A0 Eher ety B pRE Smp prjd i Bohypising homan
eX0JeRANSoLIBbIIALIE] drs afiniblStkigichave Armigbchiéreofiinedadsi on
of individual genes fromthe Ig | ocus. Thus, one or

mor e ivEungglabelinse de thsrming pelsPPPYEsia §7 CEPRENBYS Jedpaus jijnimicked
o S PN A P sl it

f or Ng@nes| BlicoranGRMH ieids, frerorinie THigenes, apcoastariomain(s), and a
Thi s approach is_described, inter alia, i

in U S,
Pat eﬁ?CONé.COES,tMSQW(SB(psquraQb'@ ganTRs sOnsiARt dgg@g:&)m{ormed
5, 66 L429. W ) e ,
5, 59 }mg é%,on?,ﬁl@ { g&é‘g%,%w%l ?1171%)%%367, ol ?f?h%g@, Eﬁagh is described, inter alia,
5, 643n U6, Patoat Doy 5,54%,807) G, H5RA6 05,6251 24, 61638.42305,@01014,

RS s e b T e R bR RGPS S b, and

| ocus @AY BELSEHEMBs:POratdithy Rfsr@dyced into ani mal s.
However, a potential di sadvantage of the mnjlo

. . cy .
2ppr dAEM] | SAn ptantage pEtheppipilorys approagiris ity rapidity With which
I [ i ' _ cof : .
o SAER OySHSERGHY of B RRSE bl Bt g ot
pr odumirhaln. Hawe) & 14 pdtettinl disadiantrge ofitheamind odus -alpp@AMs that there

o oo BTt B TS OB 00 S0P O B hevetpmen,
such that there may be lower antibody production.

25 [0115] To produce a human anti-MAJdCAM antibody, a non-human animal
comprising some or all of the human immunoglobulin loci is immunized with a
MAdJCAM antigen and an antibody or the antibody-producing cell is isolated from
the animal. The MAdCAM antigen may be isolated and/or purified MAACAM and
is preferably a human MAACAM. In another embodiment, the MAdCAM antigen

30  isa fragment of MAdACAM, preferably the extracellular domain of MAACAM. In
another embodiment, the MAdCAM antigen is a fragment that comprises at least
one epitope of MAACAM. In another embodiment, the MAACAM antigen is a cell



MAJCAM anti gen and an anti body or the

anti body-producing cell is isolated from the aninal.

The MAACAM antigen may be isolated and/or purified

MAdCAM and is preferably a human MADCAM I n anot her
enbodi nent, the MAdCAM ant i 30 is a fragnment of

MADCAM preferably the extracel lul ar domai n of MAdCAM

In another enbodi ment, the MAJCAM antigen is a

fr ag rfkaiexpriqsses M;‘h@ﬁsh'b@l i cdllemsthce, predereblytanyedl thdt overexpresses

not.her od| ment, the MAJCAM antigen is a
cel F"I\%dbm?ngiﬁ?lggg MAdCAM on its cell surface,
pr ef §OEs] y Iantlidatibh of adMRISNE) RSERS byMAY %%ﬁmcdo% in the art.
cell surface. [01161 | muni zation of anihals maybe

done 5§ w8 ks niibodiese Adraboratgpdylansiag, New York: Cold
| |
?2: ‘ %ﬂ? gla{éb%g ?Feségf%%? %ﬁgﬁé@g% Ef?ﬁé/ xi@;{‘a urggﬂ 313 1an\is such as

| mrumiigd, mgs,rsbeeph gots, gy, oEtls asdidrs@are Welt &nowatsthe art. See, e.g.,

shee oat [ e d ho re well known

0t s LB 80 AR R BGreRnhOSRAES. St mapforied embodiment,
St at @5 IﬁatdemM fo@r. 2B

t he MAdCAM ant ?‘82% 12 agrannlflﬁ?%ti grrl% i aﬁﬁg an gg}nﬁ‘vﬁgﬁhe fio une

st i nigsapRsct fach adfuveats me@é@n@eple@mmmmmaﬁrmdmldwent RIBI

190rPYEh e alpBERIR) & BTG Sn AR ol R0 Such adjuvants

conp hmy@sc)tectﬁnmﬂmlyphpwﬂa fifofn rapidydigpeiabby sdqiestering it in a local

ol tide fromra old rsal b se uestering it in
PO Y BERslfE sh ey B Gy SRt g @gqlm@gseem factors

sti myaahe chiBofAess fok %a%{?c&ﬂh@é& ah@st f Som %&ﬁhtsadf%hel

chenotactic for macrophages and ot he onents 0
t he PFypaphePrefyrahlint a polypeptidsliybeing a&npnﬂtgrpé,pthc dmnumzatmn

1§e| n?c gvllﬁ tlrg)’o?\ﬁe tv&;ogy? I%&é“#&éﬁ%% Q%s% gf{tﬁ%pgl ep%de, spread out

WO Or nore a
poI ypeqmtsewalvﬁqekgad out over several weeks. [01171

ﬁlggd(@ Erowd r ot ocol for I munj zing_a .
?s{z xargple FOVI istPreigrel peimgnpni OOAPUSE  animal
phOSQ,hﬁtfﬁi_J%ﬁ @%Dipﬁﬁ%ﬁ%t%g?% Shj%)dl es and

Ant i body- Pro UCI ng Ce Li nes ter
i mmuni zation of an animal with a MAACAM anti gen,

ant i Bergietion efatitidodianuiddujbosy dradiaing Cell Linexny be
obtained fromthe animal. An anti- MAJCAM
28nt i A4§1 céaﬁtﬁalnmhwgwemmﬁansmmﬁl aiitherMiAdSIAMeatigen, matibodics

by b I figing. the . ani ngl . e serum m
e L2t o R R BRGE L Ol P othnR i e sl AR B
i MuNGglGAM annb&d;acdntﬁmng&mﬁ: g bbﬂ;hﬁbﬁd&cfrﬁ 21t atn'iiﬁa SHtSTIHEBdmg or
or the.gnti 25 MAACAM anti bodi es nma purified from
t he %agpﬁyﬁlg the antmal. The serum may be used as 1t is obtamed from the animal,
an immunoglobulin fraction may be obtained from the serum, or the anti-
25  MAACAM antibodies may be purified from the serum.

[0119] In another embodiment, antibody-producing immortalized cell lines may

be prepared from the immunized animal. After immunization, the anima] is
sacrificed and B cells are immortalized using methods well-known in the art.
Methods of immortalizing cells include, but are not limited to, transfecting them
30 with oncogenes, infecting them with an oncogenic virus and cultivating them under
conditions that select for immortalized cells, subjecting them to carcinogenic or

mutating compounds, fusing them with an immortalized cell, e.g., a myeloma cell,



W

[01191 In anot her enbodi ment, anti body-producing
imortalized cell lines may be prepared fromthe

i muni zed animal . After imunization, the animal is
sacrificed and B cells are imortalized using nethods

wel | -known in the art. Methqeds of imortalizing cells

i nclude, but are not limted to, transfecting them 30

wi th oncogenes, infecting themw th an oncogenic virus
and agdifrtabtrating g tirhemsupprdasor gamn det) a)g’lsHhﬂlkat/ aﬁ@ Lacd, sha. In
I mor allze .cel.l.s sub ctln enic or

mut S84 ﬁ‘émtﬂa TS tamisigas iy the TRy Lo FelsT R BEete
cel immen8globwdinBOBIpRPRdeE éhmn—éécretéﬂ%ellﬁﬁﬁf | XNRLA iR Rtalization

tunor suppressor gene. (g Har | ow and Lane,
supped antpioticslegiions rfhesmmﬁmﬂl@e gellsmr ojfelenperogihts thereof, are

{ e o(UlATRE REASCARL A REGHSESS ol ITUOBLORUEAGCAM. Tna

polyp non-se ory cer
[ m*rprdfakadzmﬁbodnnem,rtﬂe it 4] beretring Bejepfotrha@usifidigh enzyme-liniced

imortalized ul ture supernatants thereof
o o5 ne BBl oy SR S (ko) PTRiriabb angiLIgA. An
cel Ly e 858110\ MG is ﬂﬁ1deﬂﬁ§i%ﬂ%@lx§ﬁ¥b%%§3ﬁb q(ot/i(}%m

initial  screening is performed using an enzyne- |
i mrberemsisenypqretet Sxyeforenee. r adi 0| rmunoassay (Rl A)

1057 olfialh ELEH@P?I&P b SRR S GBI P D e SR B from o
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30

i nchupad ahe tadan duedimeme disoddbr [aﬁ)dv?/ﬁ]) ek;ﬁre@@@hrﬁtBMAdCAM

enbodi anti body- producing cells maybe prepared
{1 OfTHPOCIan A FPTRSE A AR UM antpQBRIERY Bndoliisd b

ex
o 2e88E AL MO o0 3y 0065500 o
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t hepredfice hmm&lyaﬁhérﬁamréaﬁng usRen Whit-MAJOANPshtibodies. In
non- secr etory nyeloma to produce human hybri donmas

ex p$<=é1§§% ,ﬁgls ﬁ%ﬁfﬁﬁ Hﬁfmm@@ﬂ\m beseusedsis hkwly @@ihtbe ainti-

t hi
[ Ik %ﬁésﬁ‘{vﬁfﬂarvg\é %Qﬁif dl?@é Wi have a
I OV\[()éﬁill nAn’gt-MAdCM(ﬂﬁiﬁMody-@i(ﬁﬂJ}nngmblls M@d,@z‘yMzdomas are selected,

201 QevnR SN e ete oA bbb e pfing robustcell

desgroa, ®ighkmtiB6d erodidtos and G@ﬂé@le%ﬁﬁ%ar&?éﬂsucs as
gr ovvt h, high antibody production and desirab

ant dipEse adelw. siylridomes mayibsculuesd ang pxmdecbm Bwe in

d
Sy roERATRE iR oL ECBRS, FERARESRh clifids e, orin
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d di hybri d
25 ML R b W) S 5 SxPan ng. hybr domas

[0122] Preferably, the immunized animal is a non-human animal that expressses
human immunoglobulin genes and the splenic B cells are fused to a mysloma
derived from the same species as the non-human animal. More preferably, thie
immunized animal is a XENOMOUSE" animal and the myeloma cell line is a
non-secretory mouse myeloma, such as the myeloma cell line is P3-X63-AG-8-653
(ATCC). See, e.g., Example I.



25 well known to those of ordinary skill in the art.
[0122] Preferably, the immunized animal is a non-hunman
ani mal that expresses hunman i mmunogl obulin genes and
the splenic B cells are fused to a nyeloma derived
fromthe same species as thg non- human ani mal . More
preferably, the inmunized %inal i s a XENOMOUSE~
animal and the nyeloma cell line is a 30 non-secretory

moug @128} el Tinm, insue hmbsdﬁd%ﬁt Iﬂh&:h%lﬂloﬁ@rdmﬂésﬁﬁethéds for producing a
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explrwpsnsego MASEANM; ((b))ls@hﬂlrfg\/urﬁﬂoﬂﬁprddﬁ@lﬁ Q@l‘ﬂd ﬁorﬁ‘f‘ﬂaﬁ?éemc

un i mune response to i sol ati n
ant P%fb%s/ @F Borgeralzingethe éntquslmnrfa@w@eqﬂﬂé, e ereating, m(hcr)dual
I mTB{o_tn@l:l'oﬁ:il phliaﬁoxfsfﬁ ng@ﬂﬁﬂ]a&“téi ug 'ﬂréducor%)cteHs and (f)

creating in nocl onal popu a ifons
[ mrml“ﬁ%mlil&'élé imntorisbizhd- queibadieproguciet kells @ndltife)supernatants

t duci I
10301 BRI e i e Bady ireRlop NEBCRML Ty " S
ant {(01Qdy Ui 6ecispect] e MALEAMA ﬂoQﬁ%éfhyﬂr'fHo%&% tl?&‘i PRSduce hitBan

inventio rovi des hybri domas t hat produce human
ant FAGRHAA B ibogiboIn 4 proferse emboisernbbor bmshmas pfvamose

hy b {5 i0Rmhs 2 sGic SR E ab@%{’l th %f/fgt?l?r Ao ESG 12 %glamg INaE: axe

I n anhot her enbodi nent onhas are’
a nptedheaden a mdwmsmmmeuéme&as:mch&s Eatd &he@hp@@,, goats, cattle

15I0| 98; d]i“ﬁg%: %%ﬁﬁ%&g}q% m}éf{g? ée] I n anot her et aridomas, in
Whl which alifemh fdakesR o hedniiis lfl%&\ﬁlﬁl 4 MaSh é@llterl%ssmg an

human ceI | expressing an" anti-MAJCAM anti body
NucfEi-MAGGAM anfipedor s, Host Cel s and Recorrbl nant
Met hods of Makin Antibodies 20 Nucleic Acids [ 0125]

Nuckebieioaeiigh REGRUERS: CHRAR AN and L gedi oo

o &bodlggven 10

nuc d nol ecul e encodes a heavy and/or |ight
zoch A%?Z A?Qiantl-NAdCAM i mmunogl obulin. In a preferred
nmen a single nucleic acid nol ecul e encodes a

h eaw[zﬂh aNﬁclgfcc ol r%gltekules encoding anti-MAdCAM antibodies of the
invention are provided. In one embodiment, the nucleic acid molecule encodes a

heavy and/or light chain of an anti-MAJdCAM immunoglobulin. Ina preferred

embodiment, a single nucleic acid molecule encodes a healvy chain of an anti-

25  MAAdCAM immunoglobulin and another nucleic acid molecule encodes the light
chain of an anti-MAdCAM immunoglobulin. In a more preferred embodiment, the
encoded immunoglobulin is a human immunoglobulin, preferably a human IgG.
The encoded light chain may be a \ chain or a « chain, preferably a k chain.

[0126] In a preferred embodiment the nucleic acid molecule encoding the

30  variable region of the light chain comprises the germline sequence of a human Vi

the A2, A3, A26, B3, O12 or O18 gene or a variant of said sequence. In a

preferred embodiment, the nucleic acid molecule encoding the light chain



25 MAJCAM i mmunogl obul i n and anot her nucleic acid
nol ecul e encodes the light chain of an anti- MAACAM
i mrunogl obulin. In a nore preferred enbodi nent, the
encoded i nmunogl obulin is a human i nmunogl obul i n,
preferably a human 1gG The_,encoded |ight chain may
be a X chain or a K chain, gﬁeferably a K chain.
[0126] Ina preferred embodi ment the nucleic acid

MOl g6Hb:Sse8 A GOGHAE ddtivedBotad nahdrel i D20M 0Tk 4 elxbi g@lﬂé Ina
chai n conprises the gernline sequence of, a
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t hepmﬁerrad$mbwﬁanen83he wacleip acid ppleraireenspd 1&%]%1?%9911%‘? encodes
sai di
et t AEFL BT Boxhlafinglbf hiats SRRERaRRine ABGADUEERS . O12
Seque0L8 Vataichy,gdefbrabiy m tordhandix dmino apidBchagies, end g more
gene. 1n a preferred enbodi ne Lhﬁ t he nucl eic ﬁ%regl
Srro| BISGHEDIE AEGRATR G AP FRIP SEHLG TR ERe JAL O BTt

t haem%&vrﬁﬁt g rﬁele?&acﬁid shamaeshd F@mchis igee rgbmnme/saquence
A3, 6, B3, 012 or 018 W ?ene prefer ablé nor e

t ha[ﬂ1§7]< Tixe inyeaidordprovideyesuclein acid yerieqwt ha encods & variable
pr ef er. abl

ror ey b A et 0 8]eRe HnEB3RA e

t he cbrhﬁiﬂsd ek Beinglireltequ@aceTiwhiesis druenioeacid (DR e} ar'Ehéeuhcal

i nvention provides a nucleic,acid nol %Pmtﬁ t\}ri‘atf fih
10enctridsing agidqhangce %@P@ﬁn@fnetsﬁ%uq”f’ﬁ TRV QAR Of e

cont, Ak 1uPo 1108 8] @VLS ¢g8 NG HLd & CNEMIES2, PP BRb, 7.20.5,

to the gerniime sequence, wherein the am no aci
chafigest, 182, i6c8iRt-inod) 6.14)2 menda fi6A d -medl.ch. € hgskorf 7 d-mo d.

t he errril euenefro

T, S AP i
6. 6Zeq11.en<§3 tﬁ@t e%codias _&Ye aihama adlﬁ séqueﬁce @DhE yariabl@fegihn of the light
9. 8.

o7 phdin oh1 7 15 420240 A e BUB e TH Indlody 4205,
aci ¢ 0230 §%Ué & LIRSS 54280 R BlAIndE, 6. $RBHERCS 1HGd-mod.

enco hé“am no and sequenéde of the vari abl e region

of fIhe itvegtion diSo prozides @hudlei? agid molgcude c@npusing a gugigotie
6.34.2, 6.67.1, 6.73.2,.6.74.1, 7.16.6. 1.

7. 26c%enee atzenc%c?eg é&ezarmga ac1g sgglue?c%%onegré%oori%f thg CDRs of any
6. 70nd ofBed 124t chaifR-of 1m0 1.8.7)16614.2)\6e11. 2, @B 4, 506 70, VT B . 77.1,

a nucleic acid nol ecul e conpri S|qg?a nucl eot i d

2eqlfce T, TS e A & anath G fidrlcmog 6 3d-mod or
ol By Bl 5 el i
g ;gluglcoﬁ%ﬁségﬂenca tha? eﬂdf)dé’s the a@@dﬁacid? se&ﬁgﬁﬁe_@ ap _og the CDRs of
6 22,2 o ST L O ST G AT LR o7

aci ¢ 90| ectd & 7o Bes 98 2, Bl £Aldde 35 2GH6d G 7 hadod, 6.7 7.1-
encodes 't he am no 'aci d sequence of all of the CDRs of

2%ny noorkorst.24.frendd. ghienether ensbogimant,zthe nudleig apid rgolggule comprises
6. 2% n?ﬁcle%tlée seqhence?hat Lhoded Breamino acid sequence of one of SEQ 1D
NOS: 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 54, 58, 62, 66, 68 or comprises a
nucleotide sequence of one of SEQ ID NOS: 3, 7, 11, 15, 19, 23, 27, 31, 35,3 9, 43,

47,53, 57, 61, 65 or 67. In another preferred embodiment, the nucleic acid

30  molecule comprises a nucleotide sequence that encodes the amino acid sequernice of
one or more of the CDRs of any one of SEQ ID NOS: 4, §, 12, 16, 20, 24, 28, 32,
36, 40, 44, 48, 54, 58, 62, 66, 68 or comprises a nucleotide sequence of one or-



6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2-n0d,
6.34.2-nod, 6.67.1-nod, 6.77.1 25 nod or 7.26.4-nod.

I n anot her enbodi nent, the nucleic acid nol ecule
conprises a nucl eotide sequence that encodes the

am no acid sequence of one of SEQID NOS: 4, 8, 12,
16, 20, 24, 28, 32, 36, 40, 44, 48, 54, 58, 62, 66, 68
or conprises a nucleotide sequence of one of SEQ ID

NCS: morelof thé CDRR.of 4y oRe3ef D§N0§5& 73181548, 2347, 31, 35, 39,
53, 57, 61, 65 or 67. In anot preferred embodi nent

the nifoidi &3.4di ol 90, Wrﬁ7eéa|a@@enfﬂf@r5@serabm@p@oﬂm ahucleic acid

or mop g esrERnBARRR RPNl Pt i AR o T8 Sequence of

12, 14] of2be CDRs FBnyd2¢ of SEQ IBAYOLH, 8482 194 20,543, 2&32 36 40, 44,

?rgr e6%§’%f”h§é)ggFéés%§ Ogﬁ%ﬁllé&gtﬁlﬂg@gefcf i ncequg}clce?o ailfﬁe CDRs of
15, lghy oid.0f REQ BINOSR3, B9, 1430, %2753, 33739, Gr% 40933, 57,61, 65,

or 67. In a nore preferred embodi ment .~ the’ nucl ei ¢
aci d ol ecul e conprises a nucI eoti de sequence t hat

d h
22300 ez%lf eg@%‘n]@%ﬁ%‘?so ﬁ&gﬁ cieéc QJQS li]%tgci[%%oc?es an
36, 4dinind4cidSediincdéfa V8, th@ihas ﬁzﬁamﬁﬁ) aeid ssqrmrcb 3ies istat least 70%,
WS ok d505 SO 355 Sbopad T c08%s pr 8% densicabia & Via described
47, Sdove %artﬁ:%lar@f’co a V{C tHf corﬁﬂ?&%? %IFT dfhd ¥ &gh%e Ak 58 of SEQ

provrdes nucl erc aci d nol ec at encod
am noD08: 4efudnt® 26f 24 291 32, Bat 4044, 4 54§ 6206 of 68. The

o8 el BB iy R 300 18 v 55,

ab_O\é €909p,a504, GMFV?@W%, 8‘?0&2‘39% ildaiimﬁDféEf[ mgﬂa@{lge s A ﬁkszkoof one of
i ence of one o DNOS:; 4, 8, ,
25, S NGs 701743, 1952 2 316h, 605,66, 5 SBebL. her 67,

i nve l:
7 CTOLB, ohl oy UE SAE fpcl
or 99bstihgbritlizestndeo h@htyumhmlt chendgiens émn e auctic anel mdledifie

SEQ EE,%DICO%%‘:; aé/]p g%%e%%tiibeé-spbox}eg @iéig}ﬂaf p7{ agﬁélgﬁ:gq?cld I%golecﬁe '‘that
enbooborfqﬂrses 4 hgclédhae BéduReAcd Y did an amwéced Seq@Bhdd of SEQ ID
nmol ecul e that hybridi zes under ¥4str| ngent

EOndiNPBis & 82161381 24 88,5 A6 é‘&;tﬂge 1% 63 GoprH8vThe
as dqﬁféﬂti%ﬁ g%s@ki)?&ﬂdespaar{lfcie‘féjéﬁﬁ (l)et% %gﬁ%tg{ n&%«Lédemder highly

mol ecul e 't conpri ses a nuc
encodimgeancanditivns &ci dudeq uaﬂmle&ulé&@@rﬁ@a MNidBeotidle sequence

8, 12,. 16, 8 36, 40, 54, 58, 62
66 or0f68S OFREQ PHVORt 3o 1kt Co 1y ok Zhel. A5t i € 531 7, 61, 65 or
ol eqgyl e that hybridizes under highly stringent

conditions to a nucleic acid nolecule conprising a
Hucl d813Ue Brsgueention also provides a nucleic acid molecule encoding a heavy

chain variable region (VH) that utilizes a human VH 1-18, 3-15, 3-21, 3-23, 3-30,

3-33 or 4-4 VH gene. In some embodiments, the nucleic acid molecule encoding
the VH gene further utilizes a human JH4 or JH6 family gene. In some
embodiments, the nucleic acid molecule encoding the VH gene utilize the human
30  JH4b or JH6b gene. In another embodiment, the nucleic acid molecule comprises
a sequence derived from a human D 3-10, 4-23, 5-5, 6-6 or 6-19 gene. In an even

more preferred embodiment, the nucleic acid molecule encoding the VH contains



of one of SEQ ID NCS: 3, 7, 11, 15, 19, 23, 27, 31,

35, 39, 43, 47, 53, 57, 61, 65 or 67. 25 [0130] The

i nvention al so provides a nucleic acid nol ecul e

encodi ng a heavy chain variable region (VH that

utilizes a human VH 1-18, 3-15, 3-21, 3-23, 3-30,

3-33 or 4-4 VH gene. In song2nbodiments, the nucleic

acid nol ecul e encoding the VH gene further utilizes a
hunmamaliidredhan)fifbedhamihy agd bkange oM Me goiddicTENUSL8, B8, 3-21,

nucl C | e encod| ng.the VH gene utilize t he’
hurmﬁg 533%’ %(ﬂk%gﬁo‘?r HEESehrerery ’é‘hgtoﬁ%ﬁ‘aé §¥camipe aeid changes, and
t he nyeh Blose petdadIPhs %&Ur@t}ﬁﬁ@iﬁéé §rﬁﬁ10 &1&%&%&&0 q% a{]bghly

derived from a hunan
gene.prefarrehembediment ﬂ@ Tplp@im(bmommnmng theVH contains at least

ngicl le encoding the WH contain
oF o U 2 R S BBE Al e EREld BB av st Hignino
VH 1-atH], ch3n§551$ idendital to 3n dinoZcdDchadgS&ofl théd gémﬂﬁ‘ié%§quen06 from

f h d ch
B an HoRaV BB PRI OFIGe AR RAN D63 G Ach AbPLH34.2, 6.67.1,

changes,.2 lghy7a1, b @6, %7 .20%, %'f 4% %r@% DR 6 3h'iern?d 6.67.1-mod,

nucl ei ¢ aci d nol ecul € enco ﬁg t confains a
| east6.’H. omedam7i26.4aicd. élhamg\eanamrp @rﬁ”dtrdzcbembmhgenttdhenﬂi

guen wher ei am no i S ti cal
D PO BOTEFE Dy BR pPine b ShybeR e Sedfodhic asinine
f r omsequkacdieatyreiinat Bhaﬁfge@ﬁﬁ 1&Efnt1€£lfto %fbtsé QHQi§€§fr3m7th@gennhne
1.8.2, 6.14.2, 6.22. 34. 2, 67.

6. 77 59quence forg, thvVikpf@nepfﬁ@ amtlbwlgs 127 26182, 8.1846.22.2,6.34.2,
6. 34. 1
an e\?gsr?npngigaz r%e7i‘7err’r eg 6ér¥%8 gézg{@gtsg% %Bl%ggﬁ?é‘izﬁgm’
no mortd. -had, GVTﬂemdmﬁiﬁM—amdd changes conpared to

e oyl ine sequences V\herlntehgesare
]it en?@gg} ?%o?ehglgg CEWQW'QQ?W Hgmﬁgqc CICRBPISRS R dfslastide
gr EZBézdme%éé'ﬂh@lf en@&%s@ﬁe 'lrﬁﬁo%@fd' s@@%n€§ o:@th%\/?ﬂ 0@1 % 21.82,6.14.2,

7.166682.27636.%6. 67 126 73 2,6. 7@ 127 lé 622 29&;6@6 469342 - Xdmod,
6. 67 4@1%0(1 %5'71 1‘1’1 g'ﬁrl 1%83 gf?Zg%rIgO(i 5 egllgo&)iment the

enbo I ment, e ‘nuc él C aci
nucl ﬁmﬂeld eamdsrmﬂeaﬂe eorhfuddes @ macldéeitde Sagueaite Ifliat éﬁddﬂes the amino acid

equence of the VH of 7. 1.8.2, 6.14.2, 2.2,
2@ g4s%ue%ce Ofic opmpEe %flthSC%j}{slofﬂwli%wgcha;ngglgz 1.8.2,6.14.2,

7,26642.296842, 6% 212 777.167 2 7 -
6.77.1-mod or 7 62/3@06 77& Z\gg%g?ggn‘gg qﬁgﬁf“’ %%Zmod

nucl 6i3¢-2apd ﬁw@'l émﬂde 666rtpmpé e57.26 dtrobé ol alprefempdenbediment,

of 1 KRR sl B8R 00 Behero B HS Faorcps Bafefodt Hiimino
6. 14add sedfueldbsdf ab oStfheZCDﬁs 6i7thé heﬁg”o’fxag} off.77; 18.2, 6.14.2, 6.22.2

7 16, 7,20.5, 7.26.4, 9.
6%42 6.67.1,6.73.2,6.77.1, 71667205 7.26.4, 982 6.22.2-mod, 6.34.2-

mod, 6.67.1-mod, 6.77.1-mod or 7.26.4-mod. In another preferred embodiment,

H

the nucleic acid molecule comprises a nucleotide sequence that encodes the amino

acid sequence of one of SEQ ID NOS: 2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 42, 46,

52, 56, 60 or 64 or that comprises a nucleotide sequence of one of SEQ ID NOS: 1
30 5,9,13,17,21, 25, 29, 33, 37, 41, 45, 51, 55, 59 or 63. In another preferred

embodiment, the nucleic acid molecule comprises a nucleotide sequence that

3

encodes the amino acid sequence of one or more of the CDRs of any one of SEQ



6.34.2-nmobd, 6.67.1-npd, 6.77.1-nod or 7.26.4-nod. |na
preferred enbodi nent, the nucleic acid nolecule

conpri ses nucl eotide sequences that encode the am no

aci d sequences of all of the CDRs of the heavy chain

of 1.7.2, 1.8.2, 6.14.2, 6. 2, 25 6.34.2, 6.67.1,

6.73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,

6.22.2-nod, 6.34.2- nod, 6.67.1-nod, 6.77.1-nod or

7. 2613 N0 2, 6,1 0anat18e22, @68 & 3redR, d2hé iSRer, 60 or hé or comprises a

nucleic acid nolecul e conpris ucl.eoti de

F hat Mtk s RBSAfoRs o BPresny hEREeTaRY bieeDTELE

NCS: 923 §7 54095 1b, 331857 3245261, 58059 &%3. 38.a p‘i'@fcrré@embodlment
52, 56,60 of 64 or that conprlses a nucl eoti de

seq uénmac]@fc agiemolecgEQrmpriNeg:nugleotdds ssquapce fhmt GIledCSque amino
29, 33, 37, 5,
£, 85 it har 5 G oy PR BSF AR 00 o 15, 2

CoNppé, 3834 38142, &6} $2]S6s6moretice dohmtisesenamtheside beuence of all of

2;“;&%% Seyone aERE B 851 5. 542, 155, 25 3, 3558 W1 45, 51,

38,5042 :6348n sofe ¢ ?odlﬁgnl‘grtheﬁlﬂlcfé'ic £SAPIolR8R Amprises a
nucl eoti de sequence of one or nore of the CDRs

one oficlSEQe sBNOS: entodiBg 2 ogp‘n@@us neglonzﬁ[omglgs be,gglmlggoty CDR1 to

érrb ogIlerﬁgﬁto f cifa; 0 rﬁ}ﬁgg}' §{ léé]% 811% Io fa (iiI tg% Et?cgve-mentmned anti-

nucl e dosveativedies t hat encodes the am no 5 aC| d
sequences of all of the CDRs of  _any %ne of _ SEQ

2, 6[015@] Imanotlgr epnpodimet, tlg@nucéqo acy mo,]lezzulemcoéez arl}%ino acid
60 0 r 0/0 I fo79

@ggn ofofgag@ﬁg@]%?s; é}%a{wﬁd@w N@%M%%@M bs% bs% 97%,
21 28% otzgwmgmw toddt®f ﬂfe]a,mmé scldseqmca@@nccrdmmwéi as

e I d :
ol OpRHe CUHHLACS Rt dr U ont L L s B pgigo acid
the E&ﬁﬂeﬁwmn@%f@amjmsl@ ¢, he, BNds a2, CERY), 64, :m 42 46 52,
heavy or light chain of any of the above-nentione

ant i S6NIITAYW diveilisatien alsp proypdes P@uﬁlﬁ@ﬂwqw&h%ﬁtt least
t he I 0/ 0
sequ ‘% %%, gs‘%ﬁq?tﬁ’at )I‘Jsﬁ @ﬁgdg?ﬁ, 531G B9oAibtical to 2
70% ﬁﬁ&fe&ﬂ%ﬁ@%n@@% SEOIBER BYNOS: 989 %113 90RRI 02 29,6, 37, 41,
to one of the anmjino acid sequences encoding a VH as 15
e s c Ardld SP i Gt el y above, particularly to a VH that
conp r[ﬁl%@g M B nfldthers, ecﬁé‘ 218 c atid MRedfle SRR a VH is one
10, 14, 18, 22, 30, 34, 38, 42, 46, 52,
56 gout hyblﬁﬁzesméen Inglelmsme@ condifiprs fodaBicleotifie pgencgencoding

seque t | east
95% aéé[g ?98%) 0ye, %g/cula&lgf 7\%(% a%gc{ﬁlplﬁ%egfagot doa01d
SeqU@é@@n&fOﬂlﬁ@ ofSESHD NDSNOSs, 13D 14,18922, 28, 301,34, : 42, 46, 52,

25, 29, 33, 37, 41, 20 45, 51, 55, 59 g 63.
25 56, 60 or 64. The invention also provides a nucleotide sequence encoding a VH

that hybridizes under highly stringent conditions to a nucleic acid molecule

comprising a nucleotide sequence of one of SEQ ID NOS: 1, 5, 9,13,17, 21, 25,

29, 33, 37, 41,45, 51, 55, 59 or 63.

[0134] The nucleotide sequence encoding either or both of the entire heavy and
30  light chains of an anti-MAJdCAM antibody or the variable regions thereof may be

obtained from any source that produces an anti-MAdCAM antibody. Methods of

isolating mRNA encoding an antibody are well-known in the art. See, e.g.,



[0133] In another enbodi ment, the nucleic acid

nol ecul e encoding a VH is one that hybridi zes under
highly stringent conditions to a nucl eoti de sequence
encoding a VH as descri bed above, particularly to a

VH that conprises an am no gid sequence of one of

SEQ ID NOCs: 2, 6, 10, 14, 18, 22, 26, 30, 34, 38, 42,

46, 52, 25 56, 60 or 64. The invention also provides a
nucl eQdrhistBols B1HIS MeecRlS TbiEg a4 Yhborkhay Muvbii il 2@SCold Spring
under__hi ghl y strlqggnt conditions to a nucleic acid

ol ecir@or behnsrtos RrgssaCaldctrsveiFipsbere Nubd 889 TheaRIVA may be
SEQ | : . .
SEQ L Beb Bl e ey Al SRt fockfor coma

encodilogng of ieibody ghratsh mbnd disbeelihentefieamyersiod, thdQucleic acid
or the

| L ght [ f ti -.MAd ti bod .
VP P BB b8 DR et o Mestibg G ralrepies i gHg MAICAM
sour Cﬁlti'bbég’, ab G%ﬁgﬁame%ferwmmmg%as M bhoslSits fusion

of isolating nRNA encoding an ‘antibody are well -known
i n t Hearters a tewegenic guimakheell thatreprsetes biman immyppglobilar genes,

C oni ngs ' , ' .

o s RSO YRR o A8 iy SR SRUIR it o

( 198%an-HuneanyRdAmvaybeansgsed aﬁimapz Imhm;;&ee BiNBodiatent) s hybridoma
in the pol rase chain reaction (PCR) or cDNA

& oni s &ela‘févdgﬁqm s@ap%gﬁ@smﬂﬁarﬁa@l% AB S e Bey bhased, e.g., for

I Nvedun@hizeiRgivsisiei ¢ acid 5 nol ecul es nmaybe obtai ned
froma hybridoma that expresses an anti- MVAACAM

ant i blO435] ad nyelsisracisbuiokbade encoding the abting heavyyWrairiofiaa anti-

t hat of | ion rtners a. transgenic

s P AR sk Pd U R BY RS Rt AT FRGute

such @ﬁocﬁng(w&hbwddﬁﬁﬁ% ofa NNy BLAA B BB WSEeen-binding domain
ansgeni ¢ animal or a pon-hunman, non-npuse L

ﬁ ansh %rﬁpﬁvvﬁﬂaﬁavstam domat Herheappehfitrepiinilalyea nucleic acid

hybr i dore,d gnéo%lir%%hé uest m%l? iz Bf %gyﬁﬁ@—l\hﬁﬁ@ M antibody fuay be

non-transgeni ¢ ani nmal e used, e.g.,
humardonsitucigt hyblvding . nupBik3Ejd Moleagleencoding thevetiside lemain of a
encodi ng the entire heavy chain of an apti- dCAM . .
it | UG <HAlS ob e sy e Borchd v cqrbRGt dhin of  Leht
ol ecdhbi. MRLAE he18 nidlcubRtehElivathe A endlVMBEFiof mdy be converted
heavy chain or an antigen-bindi ng domain 15 thereo

W t h e felllengtmntipedn eenes by inseringyherh itp exmesaigmyqeiprs already

nuc o LS SRR B L L SRR Sy, s

nucl ehat the Vil seginentis epentiody figkddte thahsazlIchaid comstant edgion (CH)

2 b SRR 8 LOER Ry 1 oML LKl e i

gg Lsgh%tglzcoﬁﬂﬁ%@ign (QE) AnritwithintROVQAS. MYerRRively, the nucleic

25 acid molecules encoding the VH or VL chains are converted into full-length
antibody genes by linking, e.g., ligating, the nucleic acid molecule encoding a VH
chain to a nucleic acid molecule encoding a CH chain using standard molecular
biological techniques. The same may be achieved using nucleic acid molecules
encoding VL and CL chains. The sequences of human heavy and light chain

30  constant region genes are known in the art. See, e.g., Kabat et al., Sequences of
Proteins of Immunological Interest, 5th Ed., NIH Publ. No. 91-3242 (1991).

Nucleic acid molecules encoding the full-length heavy and/or light chains may



20 to full-length anti body genes by inserting them

i nto expression vectors already encoding heavy chain
constant and |ight chain constant regions,

respectively, such that the VH segnent is operatively
linked to the heavy chain copstant region (CH)

segnment (s) within the vector and the VL segnent is
operatively linked to the Ilight chain constant region

( CL}hes bgrepressad fioima ¢dllentocetioh they hevetaen watkgducedhand the anti-

nucl g aci d, nol | es encoding the VH or VL chains
ar e{\@m%ﬁb?c}xl&oﬁﬁﬁ -l ength anti body genes by
li nf018@} & @PprefdricdFnibdgimdnhehdiRbRiCadi€ bkodl coBiel v &riable region

encoding a VH chain to a nucleic acid nol ecul e
enc g\e%waha@rmpwiea dieneprighlaAggian Hfneiaapaid sequences of SEQ ID

bi o i e ieQ T - . .
5P LolEE: 826, (0CPETEANE 96, 30 34SAIIIRY, 2 SREP0 B B8 el bilthuceic
s equed owdecole enonding theaasiatde cegid glof tiehiaght cBfing emstienthe variable

regi on genes are.known i I S .0,

o b e St SECOE MOS G b e Bt 2 a8, 52. 36,40,
5t hakdg, 545k BUlsb.orbR. 91-3242 (1991). Nucleic acid

nol ecul es_encodi ng the full-length heavy and/or I|ight

chalf37halp og enthiedimers, aawsteicsaeid melsrily coeoding pither the heavy

whi . i nt P
100, Gfb B BRY AR AN IS 86 BRIk oy A, or he
t helightch&ih of a hati-80kdCANDarttibedyr air iaa khd gerebinding poktidmhigereof

heav hai n . encodes the variable regi on_of amno acid
o o qHIEY BB ola¥eddgen pgoniRes, nop-Trgpuss gnimp) tha gxbrssses Bygman
30, indfluncdBobufir gefk@ an@Aas Bln 188 izt wiRRAVE AMGhEES. In

aci d nol ecul e encoding the variable region of the )
| i getheremehadémenicibd aucleinacidanolebitle maybe alasgd Gemmp anti-

aci i - . 24

15, PSR -y ol Rrigfea ' orgPansEliy B or rom
In mhanaﬂfmihéhnwm produmﬁ@hﬁiM?dGMtﬁodide& ﬁﬂ@@&iﬂﬂ)@a the anti-
ei t her e heav 10 chain of an anti - CAM ant i body
or % d&%ﬂ@@ﬁgﬁyw%mw@s&ayt Redsadated By stepdard |tﬁc§w_aues,
Chaéané?ifanﬁfbr%H#ﬂiﬁ%Q ‘ _@Rtﬁnﬁ(ﬁ afdf ccﬁﬂhﬁ&fdrﬁt@aﬁﬁ’% ding
portion thereo may bé 1solated froma non-hunan,
nonscaesuséusing stamdardiptotersrie sbabn munkic adidmobeyles lbudddimg anti-

ge as._been.i,nmuni zed with a MADCAM antigen. In
20_0t @@%ﬁgﬁe%@%%c "eic acid nolecule may be

i sojoassyd ThoOMokic adlll imoldeuldiekaAbantdddycamisituaiypress large
cell derived froma non-transgenic aninal_or from_ a

hun@nptes epntidiadoAdd aeidodiost as Aeseahrd Bplomb oldieauicleic acid

oy g e a7 1Bk na M BTN BRI BB n
anparitibodids, usinmgoRibRsias didbiodies g utaed tntitxtdiesrand antibody

25t ec erx]’iv%g\?ess; asacﬂagcribed further below. If the nucleic acid molecules are derived

from a non-human, non-transgenic animal, the nucleic acid molecules may be used

for antibody humanization, also as described below.

[0139] In another embodiment, the nucleic acid molecules of the invention may

be used as probes or PCR primers for specific antibody sequences. For instance, a
30 nucleic acid molecule probe may be used ira diagnostic methods or a nucleic acid

molecule PCR primer may be used to amplify regions of DNA that could be used,

inter alia, to isolate nucleotide sequences for use in producing variable domains of



screened using standard protocols to obtain nucleic

aci d nol ecul es encoding anti- 20 MAJCAM heavy and

light chains. [0138] The nucleic acid nol ecul es maybe

used to reconbinantly express | arge quantities of
anti - MAdCAM ant i bodi es, §§cr|bed bel ow. The

nucl eic acid nUIecuIes nay | so be used to produce
chinmeric antibodies, single chain antibodies,

| MURRANDERT AF anébakiedi BS, profeirad edbédifieRO @leefﬁlcﬁaﬁdamd molecules
antibody 25 derivatives, as described further bel ow.

It t#e oligenusicotiges. dnsonare preferres enbhsimensgthe pligenugleotides are
non e

ol e aRen AN ARERR bR e and 1 B Sl Baryyor

as desaedtbBdarbeienmorf fiBSted embaidirh e the oligahupotidesteiecode all or
guclelc a i d nDIeculﬁgﬁgs the invention nmay be used

s p?BHEg‘ﬁwcﬁéﬁxﬁPf Rdr specific antibody

sequences. For instance, a 30 nucleic acid nolecule

pr obgedimy be used in diagnostic nethods or a nucleic

acid nolecule PCR prinmer nmay be used to anplify

regi mnaopf TERNAvER&h frowHbsk xké@td@@cgnpnsiﬂgt 186 n@d1bid acli9nolecules of

i sol ate nucl eoti de sequences for use in producing
vari Télslweab@mthage@pdﬂ e haaityi chvid@Als atigepdiidéng partiog thereof.

pref "?flg {gﬂgﬂorﬁwlde th%to%]c%rg r?sn'%ctbg ngrggglg %.(lflld rﬁole?{ﬁl%s of the

ollgonu
101 i gmmemioaahat@ﬁ_smhrthe hgtrt@hmhlog bhiygeviebindibg portieg it of The

the heavy and |ight chains of.the a tibo
i nt efYeRt X’n 0%085%%"%%0%‘?@?5&%% g?ﬁ?&wl% 1211 dmg fusion
ol i gﬁ&ﬁt&%seﬁl‘bﬂ%a aBASRHS, At bo@Slr fra @nt@ 3l pPEbe8 Meer QT

nor e t he . Vectors he invention
pr oviﬂaéﬂ v"é@@mrgssmwmbgdwg qrmatl mrteorg@f thermV@@mresDNAs

SRS PAGR SIS GRS SRR, UL e sove

1§r ovard esert@LinGy &xpeasionivettos sbiethatnbl getesaed @bdmivem iked to
of the 10 |nvention that encode the |ight chain or
ant | GEROBRRER R SEElatonal ReRtER) FeapsRCes; sigm vegtagy include

pr ovihidesidy, ‘?&fr&ﬁﬁlsé‘so DS s %Efa@ %1 50 %ﬂeg Vlffgéeg?HAQﬁ) plant

enco, ding fusion  proteins, ant i'es
ant i Yiokys smhgsremhélomnmowo lvizss, tt¢’cmp@:orfrm{;ammn}s Tomids, YACs,

expr he |bod|es ortio f..t he

v dreT SR e RitoRd G5 e 2R shr B ienfhiery etor
2and dieBvat Gi@icHftiond hid RAR]Sn ARSIk GuaBaWRithin Hee GE6tor serve

inserted into expression vectors such that the genes

ar e 'BpEiniended fynctipp Réepenlsting Hedeanpgintionand famslation of the
|t L?l érgﬁaaygais fgé‘&{ ?%stség%ﬁggggd éﬁ%&‘éﬁ%&rﬁc@bl‘é@&eﬁé& are chosen
adento bas:smpaiaiﬂe oivithi theisgmessidA\ost qellamed. The antibody light chain gene
and the antibody heavy chain gene can be inserted into separate vector. Ina
25 preferred embodiment, both genes are inserted into the same expression. vector.
The antibody genes are inserted into the expression vector by standard rmethods
(e.g., ligation of complementary restriction sites on the antibody gene frragment and
vector, or blunt end ligation if no restriction sites are present).
[0142] A convenient vector is one that encodes a functionally complete human
30 CH or CL immunoglobulin sequence, with appropriate restriction sites engineered

so that any VH or VL sequence can be easily inserted and expressed, as described

above. In such vectors, splicing usually occurs between the splice donor site in the
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10

15

30

viruses such as cauliflower nobsaic virus, tobacco
nmosai ¢ virus, cosmds, YACs, EBV derived episones,
and the like. The antibody gene is ligated into a-
vector 20 such that transcriptional and transl ationa
control sequences within the vector serve their
i ntended function of regulaﬁ*hg the transcription and
translation of the antibody gene. The expression
vecmserrtedddemp redticspliccaseenior sitequessdiag tha urodnds segion, gnd

i bl.e mnth t I S
ant DRy e Ml SRR R FROR T spofi 2lyadbtation
chaind tges&iman t&xﬁnnamg rocew at ﬁitWe&ﬁp&ﬂhﬁoﬁm\y sitdsa@iownktieam of the
25 preferred enpodi nme bot h genes are i sert into
t heCoSHHregiopf-e SROD BB SPTeHn éi?ﬂ“?rtféaﬂ sgeredegsignal
' | S Jgel tl'%a'ﬂ raeu&&tes SAREBS oFaR aﬁaséagrch% #4ARdRE eIl The

, I'igation of conplementary restriction
sit ambody climn gmelrba)dlye gJorns ifitoahereeniorsudh that thesignabpeptide is

bl unt | igati.on i.f no restri ct|
pr e]g‘g??ﬁ)l ﬁfﬁ’%ﬁaﬁ fhe/ff%l%}% e@ﬁ‘l“é‘ﬁ ggoéy b %g?r%aple signal
encpghide darf bengt 1hﬁﬂ1@idglbb@tﬁﬁ'@igﬁ£l§)ebtiﬂaﬂr a BdlerGldgotis §fknal peptide
i munogl obul i n sequence, wth proprlate restriction
si t 6. estnakreptide frew 3 MR- IMAYROPINPIOEBYuence can be
eas
ok PR A0S AARSOP B B3R et pu Al
s pI vexeorslofiihe 1maet1‘eon cartyhreg@tory segjeeoed thit cagiod theamdres$ien of

splj,ce or site eced human j,on d, .
o e B L ey B ERe L in g VR PR R i
CH @%aRShat ol yRda iR dxpression Gedtbd ﬂﬁ%ﬁdlﬂé th@ rslelectlon of

term nati on occur at native chronosomnal

dowiestletonyisespiendss may ePey eyrd ﬁ@town%the@é@lﬁﬁ Phtkghost cell to

|
CXOR AT LELE1o S ADAEGENS G ALBOA o PR Secuor
a hegherwes for nidnemalzmthiobioayl cxhaissiony mwhchwjzrabﬁembxﬂm okt direct

into fhe i/qx}tor such that, the Slﬁﬁl Io{)g%deis

| g VR ISKH AP G KPR RSP Uk REPIORAIES Ay or

C hagha88Rederhig ﬁ%hgféﬁlowrﬂqusd Sﬁ@ﬁﬁﬁﬂ@ﬂﬁ[‘s (CMV) (such as the
eptide or a heterol ogous signal

| obul i n signal
pe pClVﬂg profioter/enhancst)ghimpiap e 46 ($Y 60 (auch as the V40
207 el RERARI ReBEThEl O OO ARRIA bRk
vec{AaiMLpy), ﬁﬁd‘lﬁomil mhstttcmg nmmmyhanqguinatew gucBesushees
Q

that contr t he expressi on of the anti pod hai.n
gen@ém}nwg&ohvagtané astin prppuofgrs. | Fagdurther dsgqriptish %yﬂr%lﬁsg%atory

sKi Lib@dnds s <8 egkesttﬁe}teoxfr he Lesugn P‘a{ No'ges 8R0S 9i520,245, and

vect or, the selection of regulatory
S eq&@ﬁ&,ékS reagh @bpltan]d 1sd1¢r®y0m0ﬁwa@d§>yasfetdmee cMsthods &ir
evel

22 S?’g’géﬁt W]%eaﬁ*lb%ﬁ?ﬁ B ,P i g}c ge‘gschgﬁticgf %fqu;cglaloters and vectors,

r egbl REIPEYtrarRRAMANGESS PlBiits ﬁﬁfmﬁbvlnaﬁ theogt. Sl b.g, United States
expression include viral elenments that djrect
Patent 6,517,529. Methods of expressing polypeptides in bacterial cells or fungal

cells, e.g., yeast cells, are also well known in the art.

[0144] In addition to the antibody chain genes and regulatory sequences, the
recombinant expression vectors of the invention may carry additional sequences,
such as sequences that regulate replication of the vector in host cells (e.g., origins

of replication) and selectable marker genes. The selectable marker gene facilitates



hi gh I evels of protein expression in mammalian cells,
such as pronoters and/or enhancers derived from
retroviral LTRs, cytornegal ovirus (CW) (such as the
CW pronot er/ enhancer), Siman Virus 40 (SV40) (such

as the Sv40 20 pronnter/enhsncer), adenovirus, (e.g.,
the adenovirus major late p dnot er (AAM_P)), pol yona
and strong mammal i an pronoters such as native

I mMusetgtion uf hast 8¢l imtwiictpthe Wedter lsas Heer inftladtded (see, e.g., U.S.

SequioNes b adb Ladee w5l 5 b Thdior sresiplc dymiedube,
4, 5112 %B1e @ARfer fn2CBn kT esiQAR tQtin%@,i &lon hSGRES, 8¥romycin or

i ncorporated by Teference. Methods for 25 expressing

ant i eiipleexaite; opladmestsoelliimfo vddénige acciesimsibgen mtrodiced. Preferred
ronpt e and,vectors, . .a |, as.transf.or i of

D1 o P RS Bl Py BBty RGP e (or use

Pat eiftdh6; bdst c8Rvithvelthottexé sctecpbeRgiplificadny REPihe HES gene (for

in bacterial cells or fungal cells, e.g., yeast

cel 1941 &gelectipr)e angbibe gliiangic synthetasegene [ 01441 In

addition to the anti body chain genes and regul atory

SeqUEALEDbriliea HRG CARUMB WA ds %fRE@o%%Hz‘;?Jhﬂy GG gObrotein
the invention may carry additional sequences, such as

sequengss Khatic a8AYhAtQIEREOERE IRy (i MEkT Rfigbinding
host cel'ls (e.g., origins of replication) and
1@ el ertagyl ereaf wml/ongbebght clihin oz eh entigent-inding kertiog dreseof of an

faci]i.t lectipn of host.cells into.whi.ch th
vact B TAERAN anROE i Vs s SE8DrichE red ERiGRpfcRfres, can
4, 395, 1336 for4ra6SR B onadTd sRitdblO ndifaliab@lan€ basmetisl,or yeast host
typically the selectahle marker gene confers . )
resi %eﬁa sansfoymgtion san b Ryhanydnesrpgnethodios ifradycigg polynucleotides
met r : bt j :
oo o Rt Eull, WicfoBPRk if ol oF Kk ADedul RO BRL S e Bro

15 nclmaemahan chills por wélbkadven ingtie ettt aséinchidp Rpx tyrmedifited
use , in.dhfr- host cel w th.met hotyexate .. .
T di R G R e Ralite bR SobBiae Trediated woppfpetion
sel qgblopTayt fusibf, diétrogbiatianBhapsyIatifebAGe e@ﬁ@cleotide(s? in
Non- Hybri doma Host . Cel s and Met hods of Reconbinantly

Pr odiRoseigesbislistininjqetion 59d dieet alieroimisctionof Biedi4 into nuclei. In
ooy R, ARL0F R R iy 8L 0585 ) il i e by i
2@nt ivgetordi Meihnds @iiranisfonmintparchs freofel Bimoant in-th4CABe, e.g., U.S.

ol Gai oS k3t e 120G T4 i B Ee o Sy patents are
sui tiRBL iNBIPpEaica heRiPHY ref&égde?.r MRthods of @ﬁ?sfforgfé’l@% plant cells are

cell. Transformation can be ‘X any known neth or
i nt redlienaveg ipdhy atianelndingless., Agtobacietionmesédted tragstormation,

B M T TN R

23 nclMethodiexitirameforattigdiaetdrial and yeast cells are also well known in the art.
[0146] Mammalian cell lines available as hosts for expression are well known in
the art and include many immortalized cell lines available from the American Type
Culture qulection (ATCC). These include, inter alia, Chinese hamster ovary
(CHO) cells, NSO, SP2 cells, HEK-293T cells, NIH-3T3 cells, HeLa cells, baby

30  hamster kidney (BHK) cells, monkey kidney cells (COS), human hepatocellular
carcinoma cells (e.g., Hep G2), A549 cells, 3T3 cells, and a number of other cell

lines. Mammalian host cells include human, mouse, rat, dog, monkey, pig, goat,
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transfection, cal cium phosphate precipitation,

pol ybrene- nedi at ed transfection, protoplast fusion,

el ectroporati on, encapsul ati on of the

pol ynucl eotide(s) in |iposones, biolistic injection
and direct mcroinjection ofsthe DNA into nuclei. In
addition, nucleic acid nDIecu es may be introduced
into mammalian cells by viral 20 vectors. Methods of

t roQNe harseadchamster selés. \feall lines efipartinulatprefarence Seeselected

T M

| rﬂm rrmﬂmtusdd herisdent d@j/l liref,enenaeyfD cbié, haghitddn cells, bacterial
known in the art,

i ﬁS Faﬂgcl’qu agd %%f ]Iéct qndﬁgmq%l%}p%&t &ypression vectors encoding
t 480y BRdih B antiddh Biddshd 1901{161@{}%%& YRE Lkt ¢ gxgﬁlraﬁﬁﬁor antigen-

|nject|on electroporatlon and V|ra transf ormati on.
zém&w@% thergod arsfiniredusgd e maminedlian hdstyells theaitibsdies

RO R O Rl VBT et QA b st B Bfor

i rexpltatwormﬂthammhhoﬂy linithe hosorglls Bﬂﬁfdraﬁelﬁdbl%gdlelhreh?ﬂ 8Sthe
ure ectl on

cusblohl e \rombe Aol ean Type, ciftune Gl etion
O‘éé’f[ Ve rec&Fdd £6h!the cliRR: Hégﬁggﬁélﬁésgaﬂf?;a@s %r%?b?rkﬁgjrl]%csatmn

Nl | 3-3T3 cells, HeLa cel
( BrakhodeePlagt hos aidbyindliidmeye. ,d\ébtbtan@,cmmdobsm;aiuckweed com

oPPACBSh 8] PaRGR RATE Bkt sk apd SBepiomgesiceies
I\/Mwahoarceh@ﬁfclwe ISt bizd st A OesPOMbEDAS EharbRboes 8OQvisiae
$§yh@§$gi goat, 52 bovine, horse and hanster
CEHAF ¥ ¥nes of particular preference are
S fdla?} egturthdd Qﬁﬂ&sﬁi’ﬁto? Eﬁ@lﬁUﬁM o\f’{i}}elclﬁ?/&ﬁ oh (!)11t (ﬂﬁ% rﬁc?igﬁ%s

hi gh expression [ evels I nes
uderefone frars poaductadr cdllilites carsbre¢nhasce8fiBinged tisnber of known

|an ells al ceII pl ant cel|s and
F IR A0 FRE e it Ellaiing i ise 2els brprsionspdem (the
eGsagiiag) & 4 denheRbredthi for @ihaddths egftedididiigr 89fald On
thereof, the |ight chain and/or anti'gen- binding

peAnditims ifhe GSsyatem Is discewed Buwhole or parbriredonaectivostith
- Bldobeart Mo Nds 081 #840 BBREY S nbY ity 334 6919, L e

hos or a period o al' | ow
f 48k xhneh]selp thab ﬁnﬁﬁwlea rRkpriessdy biy i fidrentvel lineebd i tBhsgenic

AR TR AER IO S St qLacta O v7BuAll antibodic
Aéﬁobbétﬂb%e%@cl%ﬁ‘fhchﬁmb%@ﬂ\é ?%%%a BB2etd) Br e&g 1iif HR mé%ﬁﬁg

usiing standard _protein purification
hesdd Segapnags prryiidpdeierain gre pajof dhe iastant IAVGmuodmagardless of the

d%ﬁ?{%’@?ﬁgo 8?{h%€nu%lﬁ9st potato, etc. Bacterial host

inel ude and Streptomyces species. Yeast
host cells in¢lude Schizosaccharonyces ponbe,
SteekpmordorelscerddRloms ae and Pichia pastoris.

[0149] The invention also provides transgenic non-human animals and transgenic
plants comprising one or more nucleic acid molecules of the invention that may be
used to produce antibodies of the invention. Antibodies can be produced in and

recovered from tissue or bodily fluids, such as milk, blood or urine, of goats, cows,
horses, pigs, rats, mice, rabbits, hamsters or other mammals. See, e.g., U.S. Patent

Nos. 5,827,690, 5,756,687, 5,750,172, and 5,741,957. As described above, non-



15 [0147] Further, expression of antibodies of the
invention (or other noieties therefrom from
production cell lines can be enhanced using a nunber

of known techniques. For exanple, the gl utam ne
synthet ase gene expression system (the GS systen) is

a common approach for enhancing expressi on under
certain conditions. The GS systemis discussed in

whol ehmmvgmsgﬁrmc somaksdhit @nmmerh@mana globPhL &ei can be

|[\|8i 18 zedy |$W‘ﬁ%§0§ am Irtgo%al eréeo %?tgggs Hy]q(m'g antibodies

di ff emqﬂl:ints:ﬁ’e Ideécnbedi e, ih . 8. MRS L6 046,03Mdraes, $590 17, incorporated
have di ff 1761%%(¥cosylat|on from each other. However,

al | aHfEsp Hl coded by the nucleic acid nol ecul es
P$ OVi [@€80]N €FSinBihePEmEQIREAS hePmiism fgéﬂ gﬁnéc Ql‘fﬁfgtls and transgenic

sequences provided herein are part I nst
i nveritlpmaarepaeucdd by ntofluting on@sr rgblyaamslpicaamcbmomtulbmf the

ventaionih U BF e ppR aRie ookt baiban e Hosan

and tsupnas JEH tansgendndedls eesor iakia qmsetr@fsgémé EnitHAC &R e
acid nolecules of the invention that may be used to

pr od RERPTHRRIF 5%@1 sls,o¥omatie cellsanfertibiged pge “r@b‘éd Tbe trersgenie non-
d d
P odug@ihni d? ot s?n&]nrkb,% Q:.gl?ﬁg{)rg Jrfcgfrﬂlléln‘lecsﬁye? %fga{%@ ddndBfloncInmenc

fluids, suc
hor séemazygsies. rSeese.g nHogan stabhMaplienvzt tbe 3/ovse Etnb@ro A4

. ... (. LS., Rat. Nos. 5 a9qQ,
5. 7oL RRATOE ME 3et. il Sating Hagie Proag (Y85 Fpghen e ol Mouse
aboveGendfes ol TranesRRick.  APSERLICA b @xfdﬂ@UM{}/‘ F€ss (2000);
human i mrunogl obul'in | oci can be i muni zed wit

cﬁwgﬂﬂﬁﬂp&wgﬁﬂzqzﬂf@mbﬁq@é@lﬁ@w L@lrorﬁfm Hgndbook Academic
T My R Ty —

by, r diage etrrgeted>difphiay addrepiacdnivat tm‘emd)kiﬁsemheavy chain and/or a

non- hu tr c. ani npl s _an rans enlc pl.ants
are E‘rggg%@ gfﬁ? F‘?ﬁ‘![ rBRREEIG D ﬁ@g%‘al %Sé?néc amgls or plants
Dl eGUhPsis®@ind diBres RYEEE LGA n'lcﬂééﬁlésréﬁc&ﬁ }_%Hé avyan@ hlgﬂ[chams that

by standard transgenic techni ques.

The wpmbgyéﬂ bindeppdificallydd MMCAM; nar@enahler lmrr&msl‘gédCAM In

r stem c matic .ce
L Ao B8PS BB, 48 WefeethR TR Bt o RO Bl B ei i
or gamiciemilgancdiing b mvdified, antibaB HubE hd 831hg1te&5h@m&b@§y,
and n nchlnerg?q honobzygot es.  See,

145 AR A4 Shibage; Ghe Anti MG AN pytibodies may
Min u %E e in algotlréjnsgaﬁé BRI RGN rgfeﬁ‘é& e&%gﬁ%nt 4 Qﬁhman

et al., Muse ics and Tr nsgenlcs
Appr oniorals Weidee rainisheers pigy, foatss cat{l@ 60yrses. The non—human

25  transgenic animal expresses said encoded polypeptides in blood, milk, urine,

saliva, tears, mucus and other bodily fluids.

Phage Display Libraries

[0151] The invention provides a method for producing an anti-MAdCAM
antibody or antigen-binding portion thereof comprising the steps of synthesizing a
30  library of human antibodies on phage, screening the library with a MAACAM or a
portion thereof, isolating phage that bind MAdCAM, and obtaining the antibody
from the phage. One method to prepare the library of antibodies comprises the



and Pinkert, Transgenic Animal Technol ogy: A

Laborat ory Handbook, Academ c 15 Press (1999). In

anot her enbodi nent, the transgeni c non-human organi sns
may have a targeted di sruption and repl acenment that
encodes a heavy chain and/oréa i ght chain of
interest. In a preferred enbddi nent, the transgenic
animals or plants conprise and express nucleic acid
nol ectitrsoiemovnizieg m@wizuramdhcbsrt ghimat banprssitgahuman

o A S8 L AR Ll e

ani meinsmmte pipRLS eﬁﬁﬁming&ellm@rhﬁh@h@t? hitmalte@Sls @St are
ified anti bod% such as, a_singl e-chain

d
ant | bSERp o Te OR PIAB G e % SOl G ROV i (o exacted colls

agt i

D e A R R e ED R, A e B Dsing o
non- Hareer, aramnmﬂlsg ﬂ‘xee:DNAs @to phdgs, dls;mgemctqmsgﬁ), thgmtlbodles are
catt I

expr es <Q g 5% a(fndt 8 R %%%: 8?’551@5 “ﬁg@’s’iw %gﬁ ocﬁ?s' ql}?ll"e invention

uri nanay'sabbm@ediremﬁwaymcus and ot her bodily fl uids.

Phage Di spl ay Librari es#lSl The invention provides

a metlR&eRlf oReqormbumpnt Ayl badies pbidy inyiention in

@@tl £0f: . C ' t:

B o A o G 10 O 88 Rec by
phagescresuing e ameconttendnit borabiyatorit harsib My UAMQ breferably a scFv phage
portipn.thereof, isolatin ha th bind, MAACAM, _and

bt ai SEHY EHEaREP RGOy S PBIAR N BHAGE CLNAS REPHEY F0B mRNA
pr epakdated Gobd MiAdY1yfphasifiéd Mbtﬁ@d&@él@s’ fo? %f’eptaﬂﬁg 28 screening

steps of immunizing a non-human host™ ani nmal "conpri sing
a hurfifh LibiHenygkepwn ih the gt L bafe are mmmx@ty awuailable kits for

T

cel | Auttvatly Systemy aﬁpiogaolﬂk%a@r-mp mod tietStaagehe SurfZAP™ phage
Ll D e B s
T AT e e AP 05, U
are Rk |zNQ§§s?é’g 46R; PHE Puhleption Nec SvDi9RABO 1 HRGT Rlcalon No. WO
20, 0723t BRRR Nen o TRk R ot o0

of t f?@/]iSﬂVQrR(iTDBublﬁbau&ﬁ)de@ D80 1283; g B\fﬂlicaﬂi&}mé\Mvo

2 oS E et bR Gnerai S RBORGHb et G Lo, Bioechnolog

lplr ggg 3339812?% ﬁ?latyal a]ﬁ&}: )ﬁgﬂ%&g @%k&glgi%&g% aér lg%g @@5% Huse et al.,

MRNA Science, 246: 1275 1281 (1989) McCafferty et al Natuie 348:552-554 (1990);

25 Griffiths et al., EMBO J, 12:725-734 (1993); Hawkins et al., J. Mol. Biol.,
226:889-896 (1992); Clackson et al., Nature, 352:624-628 (1991); Gram et al.,
Proc. Natl. Acad. Sci. US4, 89:3576-3580 (1992); Garrad et al., Biotechnology,
9:1373-1377 (1991); Hoogenboom et al., Nuc Acid Res, 19:4133-4137 (1991); and
Barbas et al., Proc. Natl. Acad. Sci. USA, 88:7978-7982 (1991).

30 [0153] Inapreferred embodiment, to isolate human anti-MAdCAM antibodies
with the desired characteristics, a human anti-MAdCAM antibody as described

herein is first used to select human heavy and light chain sequences having similar



i solated from human | ynphocytes. Mt hodol ogi es for
preparing and screening such libraries are known in
the art. There are commercially available kits for 15
generating phage display libraries (e.g., the

Phar maci a Reconbi nant PhagessAnti body System catal og
no. 27-9400-01; and the StraPagene Sur f ZAPT " phage

di splay kit, catalog no. 240612). There are al so ot her
net h Oﬁﬁlﬂgﬂbtmgw&& MAat AME Rinl ?Qhéie%% pk ﬁnﬁ%ﬁfg@hétﬁ&ds
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92/ 156@91;ted%'ﬂemaﬁ [IaMicfiaffMy et\4D, DPGTPLBBEatidd®lo. WO 92/01047,

o7 0 QUGB R AL e, 3455554 DS 0eand RS ot AL, EMBO

9 13@9 b3
3: 81- ssw( gt m&ﬁ?@"’s CF ol mdyég}dé% ggref%@& 50780eq using

(198@1)1mawé@%\¢2€éM§stb@ agfigen. Nat ure, 348:552-554 (1990);

25 Gy 725 7" 1993).; .. . v
[?}{’SQ ¢ I?ﬁﬁcggmﬁlzl h"%f#’:ay%g, gui)d ‘}% @reéﬁszge fe)fg goix and match
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-+ & SGreengd 1o pATCANHBRG, o Derfamindfe peteg sogiegred VLIVEL pair
Hoog @6‘1’&9915111@1& RHdltlBHél@c ldjfu?t‘ﬁ&i 1rri|p90vdéé1ﬁ§ gﬁglﬁ; Ug*%% ibody, the VL

and Barbas et al Proc
88: 7978 VHomgmeniy of )he mBefefred 53 VHmair(s) efebe sidomly mutated,

enbod] I human M ant i bodi es

i n Oy ol B AR b T Do Ssaseiagpus to the

ant i bodyo aﬁnaiesmtaﬂitﬁﬂproh&l% edsPonssh1t ifdriffimSPhatuCatRl FGhtibodies
heav | i ght chai n_sequences having simlar

lrélgma Y inynyRe sesRoRsel Tsdeaiiro afiniy maeration cape

::)rc'f:_'?_r %ﬂ%ﬁg;@g{%@%ﬁ)h%% %Z@Y%Q'eﬁlﬂuwumn; gkg)hn?érs '

l'i br mmldgnmt@d 1) ﬁlet‘ﬁHfCDﬁ?e bD\ZILﬁIERImre@ecm\kﬂly, vﬁﬁfhlpnmers have
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Mt Cahsitidng s@éhtﬁhtthei‘é@hlﬂa[rﬁil’c ats arddé VPN v
Grlf?lths et al. EMBOJ. 1 oS o (1993§Hd Thgggsm?ﬁsmto

20nt | Bish rendermmpistions kave baen iptradeced dute éheYHegidfy VL CDR3
huma, ] ce ini
VL a%g%%%gé@n%ﬁ?&ﬁ%ﬁrﬂﬁﬂa%ﬁ'\g élg&% §HER3 Bl bt Fscrsetit For
expeblndmgltcsMAdCMM ch different pairs of the initially
sel @kﬁ% nd VH se nt 10 are scr eened f or

dVln%F%e eefaiion Yfeney W@aubody of the

VL/ Vidv@itioh wbtré&mb%t el ehddl h'dY
i nprove the quality of t]he antgl bo S{pll]igﬂ\ﬁrw HL?JIGIC acid
25 encoding the selected antibody can be recovered from the display package (e.g.,

from the phage genome) and subcloned into other expression vectors by standard
recombinant DNA techniques. If desired, the nucleic acid can be further
manipulated to create other antibody forms of the invention, as described below.
To express a recombinant human antibody isolated by screening of a combinatorial
30  library, the DNA encoding the antibody is cloned into a recombinant expression

vector and infroduced into a mammalian host cells, as described above.



and VH segnents of the preferred VL/VH pair(s) can be
randomy nmutated, preferably within the CDR3 region

of VH and/or VL, in a process anal ogous to the in

Vi vo somatic nutation process responsible for affinity
mat uration of antibodies 15sguring a natural imune
response. This in vitro affinity maturati on can be
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# ch ctu%s | f desired, the nucleic acid _can be
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reconbi nant human anti bo y Screenin
combichr¥est ¢ngl IgGGubélansde wnothéree. PINAoemigGHitmigGhe\ preferred method
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Voot oot ekt SLEREbE) Pr s SRR SR oL sgel Reaer
des c mhtfierdlyabibolgss cofpricdsabé stSyd ¢ aehe Drhfolc AQLARHIng the
ﬁépeglt of .the instant invention is to provide a _
chBFPYrbeiR of fRiaah-MALCAM artibedy ard amu¢leivmgidmmoding the light
ant i BRAY oMY i i ' e S
of the i rcl)venti o%@&&g nuc n‘é‘f{b%gyé?p%hﬁ%, glgu ealg%getggﬁnﬁ%%ﬁ_heavy
or Vkhdis, ligatihgithedraBahls regjomef the Heavwehhinkvithwihe icondtdie domain of a
art h that it does,not include a nucl eotide .
S equibSdchiioslie (8 BPben Sptie R ediE demeigbe baried heavy
encodhdigind cell, aMttdlfectihd R ARNARCKRK Ynidddak SHitt e Besired
2@ucl eoti de sequence encoding a CL or CH froma
i ff 8PBRE- cl ass of i mmunogl obulin nol ecul e. This nay
be achi eved using a vector or nucleic acid nolecule

t hat AGEPRIY 1I5&%vacivéd Of CH encodi ng sequence, as 10
descri bed above. For exanple, an anti-MAACAM anti body

t hat (04881 0DLE & UsY the! Ry " dto an
0189 ORI o PN RS QL o B
antibody derivatives using techniques and methods known to one of ordinary skill

in the art.

25 Humanized Antibodies

[0158] The immunogenicity of non-human antibodies can be reduced to some
extent using techniques of humanization, potentially employing display techniques
using appropriate libraries. It will be appreciated that murine antibodies or
antibodies from other species can be humanized or primatized using techniques

30 well known in the art. See, e.g., Winter and Harris, Immunol Today, 14:43-46



convert one 1gG subclass to another, e.g., fromlgX*
to lg&. A preferred nethod for producing an anti body
of the invention conprising a desired isotype or

anti body subcl ass conprises the steps of isolating a
nucl ei c acid encodi ng the 15_heavy chain of an
anti - MAdCAM anti body and a Alcl ei ¢ acid encodi ng the
light chain of an anti-MACAM anti body, obtaining the

var i (@993 ané §Voght of alt, G izhRawsivs & Takinol. | 921201968 b1€992%. The
vari ah] e r@glon of the heavy chain with the const an

dormeR RO of IntRkesiay: Re preteteredey weampistant S84 sechniques to
exprsaBgitng g, 1, cght ' Cald % in wi
chain in a cel ,tghacggﬁF S?Pﬁﬁh?h%héﬁf?- %ﬁ%%%kdonwﬂlwnh
ant ithpenyreapardingtinhnsiegeche (sek SHO\WRH2 1 MdridITdy Patent Nos.

I ivat (Wes y cleic acid
ol cen e e L SRR 0T AR e S Hh Gy 7.085). 1 anotter
der iewfbotinesmt, uSionchuin@mh mtHIVESI QAR mba@scah%mrﬁa%zga%
of ordinary skill . in the art. 25 Humani zed Anti bodi e
[ 0158ystifpmsthybnbdéraedompin CrloRuh i foniheifroukivenk damains with

L T T —

using appropriate libraries. It will be appreciated
t hatluigied dstibadiesbodi es or  anti bodi es from ot her
speci es can be humani zed or primatized using
10t ec iHiSqlie dn awthesiemblodimment,i the tirdeiamtid nBetscuesgvectdté Bh&host cells

and RL nal .Today,. .14:.43-46 57 (1993) and _.

i gy o o T R A CAM Reaap i34 st rmay b
( 19@@}atedinehe aaridbRodhmths dMhEh&Sy BN DEIRRALNE &S Atkr Dbinding
reconbi nan%1 DNA techni ques to substitute the CHL,

CH2 PTopRiYy Ohibg gatibrsiyaitie cxammmle.cr mutation maae e madd dreinsor more of

Wi t j e (se

021 05 (00 LU AR R g ATaRe BRI heh Bl Magea
155, 6@ectméiues B ﬁ@aum@@d Iﬁutﬁgeﬂlﬁé% Be vmhldlc:ﬁo%zlﬁn@ﬁéﬂrt. !géba e.g.

ano [ t, ,a non-human_anti - M anti body

c anggggﬁ%ﬁﬁnﬁﬁz 8%1@ g)x;éubgb S%aﬁ? fHtng H@a‘%}?ﬂe, egbegiEment, mutations

dongremadeliPan Shidho RNCkEEuS 18t KNATRNRS ‘%ed&ﬁﬁ%%%aﬂed to

the correspondi ng human sequence of a anti-
ant BBBRe ¥ 2 varéablawesioniod an antiMMAdSAMirdnitibody.ekn 4 Bore preferred

B i S NS, "
20mut latosch tarbeichafgtGAbnaatei bo tiegprmifeinan viaH g6l 5giBRYr OBR region
S e M AN i e 72 1875 6186559, 6542, 6.67.1,
6.73.2,6.77.1,7.16.6, 7.20.5, 7.26.4, 9.8.2, 6.22.2—~mod, 6.34.2-mod, 6.67.1-mod,
6.77.1-mod or 7.26.4-mod. In another embodiment, one or more mutations are
made at an amino acid residue that is known to be changed compared to the
25  germline in a variable region or CDR region whos € amino acid sequence is
presented in SEQ ID NOS: 2, 4, 6, 8, 10, 12, 14, 1 6, 18, 20, 22, 24, 26, 28, 30, 32,
34, 36, 38, 40, 42, 44, 46, 48, 52, 54, 56, 58, 62, 64, 66 or 68, or whose nucleotide
sequence is presented in SEQ IDNOS: 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21,23, 25,
27,29, 31, 33, 35,37, 39, 41, 43, 45,47, 51,53, 55, 57,61, 63,65 or 67. In
30 another embodiment, the nucleic acid molecules axre mutated in one or more of the
framework regiqns. A mutation may be made in & framework region or constant

domain to increase the half-life of the anti-MAdC.AM antibody. See, e.g., WO



property of the antibody. For exanple, a nutation may

be made in one or nore of the CDR regions to increase

or decrease the ICd of the anti body for MADCAM 15
Techniques in site-directed nutagenesis are well-known

in the art. See, e.g., Sanbrook et al., and Ausubel

et al., supra. In a preferr® enbodi nent, nutations

are made at an am no acid residue that is known to be

¢ han@f2eb s6eonpmelishd Kebrigey 24,2080, Irerain uwaoipatdted begifarenoé. In one

an ant.i - MAd anti hody. |.n a re preferred ..
o AT e S g gk e es r v 05 o Brati e ations a pRymore
aci e et diMahuthSorROA KR@UILH 18 Rk IR BshiSPERA B¥ant domain

to the germine in a variable region or CDR region of
one oty elaebamare ipaicalicammupogknigtyloftheantipody,2o provide a site for

1o Gofeeotiggt naife Blapbtngr Bpfgule ofto il prgpertcs s
6. 6 Tcolnpi@tent fikafloh. IMotations mdy B&mAderimdeach of e dtahem ork regions,

enbodi nent, qne or re nutatiqns are, nade at, an
ami riBe SeFnF deregant ik Vﬁr@ﬁlre RERPS 18 Asineitiampay antl body.
conpgf&dat Ry RfutARnd iy teMeade tn BnlynbBPIHR HFLHwRIk Yegions, the
CDR regi on ose amno aci d sequence is presented I'n
SEQ vapablesegigns of, thégorgtant @omai in 4 ginglegnutatgd apiihodg2,

4, 2 30, 32... 34,.36, 38, 4 2 4 46, 48.

16! BR60Igcin g emigimept, caed® e R iler i aftoun sl i changes
sequiaRiBer the NFEGEVIL e€biony 0P thitaldd@ntiIMAICADM artibcSdy compared
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, qfﬁ;g,

37, taghe antl-MyggiC/Ad anifpodysprior dasmmutation. &ya mgre pigiereh o

67. érﬂro%@m@;ﬁ%@ﬁris ﬁ&’g&b% B8R ten dnfifo aaalcgm‘%géﬁi ther the VH or VL
nmol ecul es are nutated in one or nore of the framework

r egiregions A the trattatedantay AdC Aldcatibodya nfareprsfieratidy me ginore than

r constant .dopmain to increase the.half-life of the. .
18 e RN Bl B8 M el i s e dhino acid
publ dnshed. Fe BfdtRdrenddingd Gherb @feti I mbRARAPRf €dneehid0 acid

reference. In one enbodinent, there my be one, three
or fihgegesin therpopepmidomaing: MerRDPrarembhn newree thagden amino acid

fift 0j ' j ' f

oy AR A BN O AU IR TR,

t he i mmunogenicity of the antibody, to provide a site

f or ModifedHetibodies non- coval ent bi ndi ng to anot her

nol ecul e, or to alter such properties as conpl enent
20i xailel]. Menatheoesbodiyiest, atickorn antibadhomimmimwadhesin may be

framewor k. reqi ons he constant donai t .

var VBBV EG PoRBtsss ol € ARG ea ot VAN BBk ybody linked to
Al 't efridetek psliyEeptm@; &t h pRFerfRleniRATRER, drily Mielvarighle réions of the
the framework regions, the variable regions or the

co nsMnMWr@nghoch/ &P Haked tmihendwontide. eapotheppreferred
R
25 egi muigpeptide, véhilthaVedioanin oMAGRANVACIADG dytiowiypacdhked to a
second polypeptide that associates with the first polypeptide in a mamnner in which
the VH and VL domains can interact with one another to form an antibody binding
site. In another preferred embodiment, the VH domain is separated from the VL
domain by a linker such that the VH and VL domains can interact w-ith one another
30  (see below under Single Chain Antibodies). The VH-linker-VL antibody is then
linked to the polypeptide of interest. The fusion antibody is useful to directing a

polypeptide to a MAdCAM-expressing cell or tissue. The polypeptide may be a



to the anti-MAJCAM anti body prior to nutation. In a
nore preferred enbodinent, there is no nore than ten
am no acid changes in either the VH or VL regions of
the nutated anti- MAACAM anti body, nore preferably no
nore than 15 five am no acid changes, or even nore
preferably no nore than threwsgm no acid changes. In
anot her enbodi ment, there are nho nore than fifteen

am riberapdutic agdalﬂ,myleh a B td:E gedMhifadibr SltRdr Regulf¥BFSrotein, or may
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dey
ant St HECHRR e TP s FEhe P KB, GBCGle chuin antvoy
i nt erayde mﬂmalbnﬁs 1fmm13am BmgledJSH asd Ui&frel lisddpbigthleB( ifitig VA& and

pol tld ressing cel] or tissue. The
15 ol f’l?}e %A mof @F%B’&‘Elt%}% Bher isgdh as a

30

t 0X [01,63]3 r Mﬂbtﬁﬁ%h%dﬁﬁen@tdﬂ%r Iﬁﬁﬁ‘i‘éﬂrﬁwm% e 'bﬁ gre%red using

may be a diagnostic agent such as an enzyne’t
be &k Q«Mrgmqoé@g nugl@mcachmolmlse rﬁmmdﬁarper‘&&apgabedles”

tw @?‘%%’ P P EE 0TI 3RS0 BRaitBe S Binelal di o 1

onemrﬁsoa@(wgum)a, smasomsef(momgerem PS4, 190: 64LAt € a

o Sl PP ST 8 W 190 s
bi R464

b bk L M R R b s T S S e
f r agfedet Supnle’:5 péR419929) may bekegated uamglstaadarﬂ i eomifeir

enc xi ble.link ncodi t he am no
cor OB LR G wbi Fho cendfifbsiof T R itiang VL 20
seq[i)& 6éesTcarvtiee agept, ebiseeicasd 8i @VE@cﬁﬁb aitédies can be generated. A

S|n l.e- chai rotein, with the
(ga.lmeﬁcantnbp

ody may be made that comprises CDRs and framework regions from
different antibodies. In a preferred embodiment, the CDRs of the chimeric
antibody comprises all of the CDRs of the variable region of a light chain or heavy
chain of a human anti-MAdCAM antibody, while the framework regions are
derived from one or more different antibodies. In a more preferred embodiment,
the CDRs of the chimeric antibody comprise all of the CDRs of the variable
regions of the light chain and the heavy chain of a human anti-MAJdCAM

antibody. The framework regions may be from another species and may, in a



VIl regions joined by the flexible linker (see, e.g.,

Bird et al., Science, 242:423-426 (1988); Huston et

al., Proc. Natl. Acad. Sci. USA, 85:5879-5883 (1988);
McCafferty et al., Nature, 348:552-554 (1990)). The

singl e chain anti body may be nonovalent, if only a
single VH and VL are used, biyglent, if two VH and 15

VL are used or polyvalent, if nore than two VH and VL
are pis&ared potbediman bshymaaized ndBematvaly, the fremewodirbgieds may

ant i p@ﬁibﬁsﬁng@%r B{zﬁﬁ% usi ng anti- MVAdCAM encod| ng

nucl el c acid or instance, "Kappa bodies"
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57,61, 63, 65 or 67.

2

Derivatized and Labeled Antibodies

[0167] An antibody or antibody portion of the invention can be derivatized or
linked to another molecule (e.g., another peptide or protein). In general, the

30 antibodies or portions thereof are derivatized such that the MAACAM binding is
not affected adversely by the derivatization or labeling. Accordingly, the

antibodies and antibody portions of the invention are intended to include both



10 well known for exanple, in connection with (i) and
(ii) see, e.g., Fanger et al,, |Inmmunol Methods 4:
72-81 (1994) and Wight and Harris, supra. and in
connection wth (iii) see, e.g., Traunecker et al.
Int. J. Cancer (Suppl.) 7: 51-52 (1992). In a
preferred enbodi nent, the bisggcific antibody binds to
MAdCAM and to anot her nol ecul e expressed at high
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streptavidin core gl on or a poI yhi stidine tag).
25 discerned. For example when the agent horseradish peroxidase 1s present, the

addition of hydrogen peroxide and diaminobenzidine leads to a colored reaction

product, which is detectable. An antibody may also be labeled with biotin, and

detected through indirect measurement of avidin or streptavidin binding. An

antibody may be labeled with a magnetic agent, such as gadolinium. An antibody
30  may also be labeled with a predetermined polypeptide epitope recognized by a

secondary reporter (e.g., leucine zipper pair sequences, binding sites for secondary



[01681 One type of derivatized antibody is produced by
crosslinking two or nore 10 antibodies (of the sane

type or of different types, e.g., to create bispecific

anti bodi es). Suitable crosslinkers include those that

are heterobifunctional, having two distinctly

reactive groups separated by gp appropriate spacer
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secondary reporter (e.g., |leucine zipper pair
sequdbrrey, Ih larfdntlmsg aspdct $hd mﬂeﬁﬁ)ﬁ@wﬂﬂ% QdnpositlohP&HhHissing an

rbodrHbR Mgpant MAdCRM Rt by msfinde fordrostinpfubjccts wih
var i Qugh dRR@siRnt. O SHHCSE, Jﬁéﬁt& Fhe %fbgéctﬁf tFéagrq ﬁg‘s: foman. I

gﬂOl?O] An anti - MAACAM ant i may  a
t h other satbodiaisaisethe subieetds awtdnnéfb‘{eubjadl @h adaeé emibydibents, the

used _f stic and,therapeutic 5 purposes.

For |n{s%¥15argléﬁb3feﬁé §8$8f %B%l?'hwaﬁn@ €ed to detect

MA CAO4 78X prTesebinBat miy BSOS aBMinistfaAén OF ofd &%ore mh1b1t anti-
t echni_ ques. Further, the radi ol abel %Ig

di
uls Zg T‘@&é‘b&%@?ﬂ%\% aptiboglies ok e mmnt@ns@:@@étaen-bmdm foagments
MAd CAM.- PN SRS yﬁpjﬁiace@é%??%c%ﬁ?t%lteeggfl Sk{}ﬁnétory anti-

pol ypept i des |n are
Xol | MAGGAM ant1bod1es of the invention and compositions comprising them, can be

administered in combination with one or more other therapeutic, diagnostic or
prophylactic agents. Additional therapeutic agents include anti-inflammatory or
immunomodulatory agents. These agents include, but are not limited to, the
topical and oral corticosteroids such as prednisolone, methylprednisolone, NCX-
30 1015 or budesonide; the aminosalicylates such as mesalazine, olsalazine,
balsalazide or NCX-456; the class of immunomodulators such as azathioprine, 6-

mercaptopurine, methotrexate, cyclosporin, FK506, IL-10 (Tlodecakin), IL-11



radi oi sotopes or radionuclides -- 3H, 14C, 15N, 35S,

90Y, 99Tc, 1111n 1251 1311. 10 [0171] An anti- MAACAM
anti body nmay al so be derivatized with a chem cal

group such as pol yethyl ene glycol (PEG, a nethyl or

et hyl group, or a carbohydrate group. These groups

may be useful to inprove the lggol ogi cal

characteristics of the antibody, e.g., to increase

ser unfQpatleviiny, €L-02, MOF/ODIHeatgotists SUD40 bithghnigs, sudh & TNX-

bi ndi
1T agniny S84 G4{ Ae GordBB e M SRn G prBRATBIn: the class
Phar neGaHL TR, 2 RPQEh bi RRE«iRAAY, éﬁ'aﬁlgmlngﬁ @hplsao aonercept

further aspect, the invention provides Conpositi
conpr frt@wnfgpa fihe ¢ledsios abidinflamumaEioryaapenis MAdICANPRR4 meﬂ»ycors

ooty o 2o TR B R 232 e sBfieranagrE inbibitors
t r eat(vBOY40, Setd’) USRI ab ML2Qe&phR ranﬁg&q&b NBEY 8 déch@umab the class of
subj ecgpl S a_veterinary subject sonme enbodi ment s,

the SPEFRYS Hesion mglesy ainéagamé@gsugh agn#alizumabaLN-02, or

7 [ r.at
o onaeatoregt /disscl EabREL IR R R RGOk
ant | bolibderspduch herdfepoeitt, valdecoaib, asibéaxet) PhQAgedlatge senstize
L nts %ﬁr eof, alone or with a pharnaceutically
el (e madulators sugh aogapapgitin apg pragalesdin, NK-1 receptor
ant i th?ﬂa!g@ﬁls catnﬂ@mhcmi bR R afe? foeérlggé H%I'ta %ﬁn%ld Teceptor agonists,

conprising t hem can be ~admnrs
wi t h agiesllas antymeozdashmr attthmnwp,eammmglagemgrwshemotbmpeutm agents

prophyl ent a e eutic ent s
o (B Shdifio i Pk S B s iaBy i A SABch mbostip iy erministered
Thesaepgsaelys Ih @@h@ é@boditen®B] éhetmdrk MHIKIrY Anti-MLICAM
ii pi cal d oral corticosteroi ds such as prednisol one,

th

s A dholmgentiquranbe wepims ¢rvaptineevasiadinvants éo a vaccine.
am nqg ﬁ&z‘tz‘éullaﬁtb@éa ﬁ/g%d'@ @*Ig‘ééssgfg 1&1@%1%% SUE, vaceine antigens

bal sal azi de ¢ nunono
such Calsbaz@tahtagmusbetar@tedrm heaobtigsue By comgifuing eheddr@igen to an

cl gs 508, L | gdecakin), IL-11 63
?)(/)pr P@%H?Mﬁmg’?d ﬁfé‘ﬁ’é%?eﬁ‘ fgmht agonl) sts, CD40
ant agerj4st s 1&@@ Her@ﬁl Tﬂ%ﬂn&&@ﬁ&iﬂ@%wp@ﬁ@éﬁmﬂ meaﬁs any and all

“ant agoni Sts pi mecrol i nus or rapanycr n;
A asgolvents, aiﬁplefslmefhwhngu@rﬁlbastemifmd)@mmlbgal agents, isotonic

dal i,gu t t h
of ety Ao enliatn e hohle agofb MEERLS whiiFe Pridosioatl
5 (r @d’JMpmHlelsSomebm)npl%%hamliucbmﬁ&% abdeBfabBIArriers are water,
RDP5 @&Jéﬁ ‘!’aﬁE 68Hjbltors VX- 740, etc) as well
as | £2 Eie phass b ?rsé, jngs acet fep 371t e riiug Fhigyide; Hextrose,
cl assg1yeérol, Wl}%@&}}léh% g?%’f‘»ﬁl_%g%ﬁo{)%ﬂdgﬁé‘hﬁe, 30hRAQ0 bShBimations

such as natal’i zumab, |
25 thereof. In many cases, it will be preferable to include isotonic agents, for

example, sugars, polyalcohols such as mannitol, sorbitol, or sodium chloride in the

composition. Additional examples of pharmaceutically acceptable substances are

surfectants, wetting agents or minor amounts of auxiliary substances such as

wetting or emulsifying agents, preservatives or buffers, which enhance the shelf
30 life or effectiveness of the antibody.

[0175] The compositions of this invention may be in a variety of forms, for

example, liquid, semi-solid and solid dosage forms, such as liquid solutions (e.g.,



al i caf orsen, classes of anal gesic agents such as, but
not limted to, COX-2 inhibitors, such as rofecoxib,
val decoxi b, cel ecoxib, P/Qtype vol atge senstize 10
channel (a25) nodul ators, such as gabapentin and
pregabal in, NK-1 receptor antagonists, cannabi noid
receptor nodul ators, and deltg4opioid receptor

agoni sts, _as well _as anti - neopl astic, anti-tunor,

ant i - Bifg %&e@ﬁﬁdn@ﬁlb&@hﬁtoﬁ dispersions aymspensiogadhblets, pills,
addi tj QPER

conpo ggﬂﬁ 01%] a gm%ﬁévﬁgrrs elg)%ls(gfggégaﬂgrhukg&ﬂﬁﬁg? The preferred form
enboddapendsn theétendedmiceleiofi hihirtisrayioanhd emwam dplication.

o no i pikdereet e Pepioes fre s er O tahle OpRaipdesolutions,
VA CAMch 85 atRP St sinflildr YTIOSd Gkell iFS5pHRsive ﬁ&ﬁhﬂﬁaﬁon of humans.

anti ns can be advantageously targeted to |ynphoid
tissu feoiafl mpleiof gdminesteation gararenterai(e. garinraVRAIGAM

ant | bsqlggut Iﬁeoﬁlg l‘? &},‘éﬁ?&ne?lab nire oo dcthar G ﬁ%%@eg_ﬁl n?ﬁ)f ed

har maceuti c acce carrier

aI | @fbeliheths ,antiilbcﬁiyeﬂ sdrﬁimmeﬂ By irtR&tAdIg $nfusion or injection. In
ant i bac er| al. a ntlfun nts, isotonic and
absor§P F\P’?ﬁ dHPeIH thlj)dé{@%%t@ms%%d byitamggcular,

that afreddPRYBirQupditsRblyinj&appat i bl e. Some exanpl es of
pharmaceutically accept abI] e carriers are water,

sal i N817@hoElsmancstiv gcvmm%?téblsaypiwély mwfoats@ritnmﬁestabw trfder the

Zloglct)q& Sll:Llllt ﬁ . PIS ?S‘i?é%eag%ﬁéppp % ﬁ?my I}?afgfrglg}gted as a

25 t heheoh, lybpltuﬁ%@/caké,&ﬁ‘? powﬁery\&ﬂldro&ﬁulﬂfoﬁf &iERti6n, IPosome, or
i nclude isotopic agents, for, K exanp sugars

pol yAtAEfered sireiure syifahls to digh %E spwrltraf&n Soerila fjectable
Pfh' Orsofifiohfcdd ¥ preIFRLEY %’nic%or@ﬂg id QREAM QKT BFb&y in the

phar maceut i cal |y acceptabl e su ances are
surf ercq&mdsamqmt ini angppappnies sotvend wih oagrowmteniaifiation of ingredients

agen Ll RBLI0 SR Et o wPEhy itufiiofn s e serile

shel fpowders! fbf e PrepRfdiide loff VieARSAjeplfable8lAIBh4 kﬂlft)éjp’referrf:d methods of
[0175] The, conpositions of this inventjon maybe in a

var i S¥gpagFtiongFgkacupg dryiag ang ﬁ@ezerdlamgdhatsmids spdWeEr gfithe active
[

R ccRERTERpIA Iy B0l debil SRl BB By S

sus penbition sher¢cefb IGenerallpi dispersionsywpppieparzé ﬂy dm:loq;ora:tmg the active

pomders SONBSs nd. s ositories. Th referr

f or m°°HEB %‘hcg%l dh StFﬂ% Veh{cgzﬁg‘@focoa%@ fopast dﬁ?p%F%?rP‘é‘F iy and the

and tr&ﬁﬁl%ﬂ%‘tﬁdr Qng@&ﬁbﬂ@ %inocﬁose ehviRlefdéd zﬂfo% eThefesired

conpositions are in the formof injectable or

i nf ushiaetesgiogof @ﬁglungn sache memtmqﬁo irtexamplesbyrthieaise 0H
. f h
007 Sutagihd 8 BERS SR £ 0 Ble BAFRGpop B0 ue o

I nt r audfamarss, phospholipids and polymers. Prolonged absorption of injectable

compositions can be brought about by including in the composition an agent that
delays absorption, for example, monostearate salts, polymeric materials, oils and
gelatin.

30 [0177] The antibodies of the present invention can be administered by a variety
of methods known in the art, although for many therapeutic applications, the

preferred route/mode of administration is subcutaneous, intramuscular, intradermal



subcut aneous, intraperitoneal, intranuscular,
intradermal ). In a preferred enbodinent, the antibody

is adm ni stered by intravenous infusion or injection.

In another preferred enbodi nent, the antibody is
adm ni stered by intranuscular, 10 intradermal or

subcut aneous injection. [0176ksTherapeutic

conpositions typically nmust be sterile and stable

under ot ihgavepowrinfusims Asfwiltdheuippistiated barttie slnﬂe@gesanrﬂm route

come By 30 8 4Bl e v s

di spejod78in, Inl depramasifthodiients) theamtiBo AedoRehositions il e prepared with
suitabl e.to, high drtg% concentration. Sterile

i nj ect carier thet va|nyetessike gg}boggagﬂa@ﬁgﬁpggregﬁpse such as a controlled
| Hcor RRLAL foReulafiéh, %lﬁdlﬁ%ﬁgggﬂté‘%hm?ﬁﬁal‘ tdHRE and

requi red anount Il an appropriate so w t’h one or
a co nlhlwnmnmmukate& de;QV@'QI ispierss. Biodegradebbs) bdoomeatitds polymers can
f ol rllléatlon Ln.the c

d
requi l? . % ?S\SN%EY}F rﬁcgtﬁ  Dolyanihydedes, gquglgwhc acid,

steri

i nj eciolibge, p6lydithadsters, hEpdlyREERS dcadl Mﬁﬁﬁﬁﬂ&o@ﬁ for the preparatlon
preparation are vacuumdrying and freeze-dryin

y| eI o suchyoRBlatiens arp atgi Oégez@rallagmewnéwhop¢ 3911@@1:@ the art.
207 P9 L2 BRa HEPLAECob IR DLATRBILEHISIR . R,

ution thereo nera I"ons “ar
pr e pak@undoy, ehd\zime}lad:kheg IndeNewe Yiovie(1968))ypound i nt o a

steri ehi cl e tha |ns ) ; )
oo UEZ S eetiath BRho iRt AZpti KBRS RREL R o g swgntion can
enuneyeirgty abevBterdd) GordgainpRAwaN ah athedilushi &Sa.n%fsmﬁ‘ulable edible
sol uti on can be nai nt ai ned, for exanpl e, by the use of

25 s uﬁaﬂ“aﬁ‘ét Eh@ §Otammdl{én¢ ether ingrgdigais: if dpsired) can dlsp hetruclosed in a
se u

3 osp}%} | pl g@la&? %ﬁlc éo}\:‘prp?%sg%(gfél GJ ﬁ%fsegg;%fmcorpmfated directly

inj ednmtth@subg@tr‘pdmtt Fmrmaldhemjswﬁb admghistrasion he biyu—MAdCAM

i ncl ud .in the.co 05| an agent tha del

absoraﬁ’%1 qa&,beé%g%r%te piRiehised a5ed @ %Wﬁ?&esnble

mat erhikes, bt@bilialﬁé’rg trcﬁ:ﬁésaEé}ﬁulé Q:hkﬁ@ & peﬂl@n@%@‘hﬁ@ $aéts, and

of the 1pr ‘esent i nvention can be adm ni stered

vari éhg le3chrmdlh1m$§er kisovpound efitke ventical tyhasheptthdmparenteral

%633%/(;}1%3&?& | Se{n%@%s%%ﬂ%«? %oag% & §r of erch/qh or co-administer

i nt r aheisauporind wlﬂi; b athedriiBio §ibvenits indttiavieAoUS
infuiiﬁ&n. ﬁglwll be appreciated by the skilled
arti 9% ercgtpesitignrfdhe myeRtionmatRE NS & rherapautigally

Vary eRenRtinnt g SRPISBRHERS RS SnobPLIAh dflpody or

certain enbodi nents, ant | ositions
pr epambgiennbmﬁmg aomnrdf gre mhamow Al “th&rap@ld:lbaliym”fectwe amount”

201 00 B9 RSl R ) £33 SR80 SRR SHrEe?
pat c heBievehd desired therapeutic result. A therapeutically effective amount of the
antibody or antibody portion may vary according to factors such as the disease
state, age, sex, and weight of the individual, and the ability of the antibody or
antibody portion to elicit a desired response in the individual. A therapeutically
30  effective amount is also one in which any toxic or detrimental effects of the
antibody or antibody portion are outweighed by the therapeutically beneficial

effects. A “prophylactically effective amount” refers to an amount effective, at



m croencapsul ated del i very systens. Bi odegradabl e,

bi oconpati bl e pol yners can be used, such as ethyl ene
vi nyl acetate, polyanhydrides, polyglycolic acid,
col | agen, pol yorthoesters, and polylactic acid. Mny
nmet hods for the preparation of such fornulations are
patented or generally known t ggt hose skilled in the
art. 10 See, ., Sustai ned and Control |l ed Rel ease

Dr U gABESS A forFstoghgt (e npessaRplip ﬁ@éﬁvc & deswaql pmphylactw

Dekkggylt, !

embodi 1?ne nt gpmgir?egayﬁg% ?ﬁ&g@éﬁa&r{iﬁsﬁ% f1 th gl’@% { llcooonr atan
can eaylgercstaale lof dsdasicshs pmphgﬂaoiicmﬂlyeﬁfaa:tpize anwuhfmaylbe less than the
i ner u[ gottf%n assimlable edible carrier. The
corrpoﬁrr?ae“tg:ﬁ Y SURET PP BYi ents, if desired) can al so
be eJuaBOseDotdpe degdifchodai Herad eEi & PRV A8 BleAddtinum desired
capsul e, conpressed into table or i ncorporat ed
dir elz??m}lse (- 02 thseapsfhs @@O@Ybﬁcép resppisSe dfor example, a single bolus
t her t | t %9%
ant |%:i)lg)\éeaJs(,iﬁ1 élggt%e ?Jr\{%%? ng];hgtd d§? %?%b%xm o] enetr%d ana time or the
usedddsp cahbee ﬁmpmtmhalimdsdadhnlr mcrdzaséﬂ &t Bnditated By the exigencies of
tabl troches, .capsul es, sus i on
Syt B e Bfe S hiaritn FiiSPpely A Rasse e opriate parcniera

16 oNpsyitbsitiont BeddsRyARid fBﬁnkﬂYr éﬁ&é‘@f a&ﬁﬁ@stpﬁfo%%@wfogﬁty of

adm nistration, it may be necessary to coat

CoMPASAEP- VPQSﬁge wiit Semepdviser lsarein refetsdo phvpmaﬂm dwctdhq uzits suited
t 18
ggnga{);@%tmép og‘e\é t?ﬁle th%: %n\?agﬁaﬁ%ﬁ sﬁr@%étg lfé %ga%li eacﬁ unit containing a

" t hepreqetermoad lgyantiy beadttive eompouti calcala®kd to produce the desired
[ of _an anti body or

e etsaly e e e SRR
15th @péﬁﬁ@&ti&@af the AbERE by %Me infentiGh ﬁfédl&t?teﬁ%%and directly

anount effective, at dosages and for periods o

nec elspendent erp(a) d@emrﬁw chhraciggstiosed ﬂte]tmfa-;béetﬂCésM estibady or
A
ant T B R DG BoRERUI o BrobPlieeBF el S bgechioved

t he wlt1$‘e)ahe linftatibgs inBgent 16 € arbelbovpiotitidid sich@n antibody for the
i ndividual, and the, ability of the antibody or

anti %W%S?Fqnéwv%%mdb‘ﬂ@ua& desired response in the

ndi al
20 1S ULEH Ao CrerRigPRi L Allgkhonky 1 oMl ' O
t he prepivyilastidallyostieative drodynt pfen autibody er cuttivedy perionyof the

tg(?é% N 18&1% gfl{?l%/)f g/ggl#}él g’lﬁ%ﬁ‘ﬁ;’ e@ift@r@ 1pg/kgpmore preferably

ano mm-zsfd eed 10/6x 0.8%0 §ﬁ1g/l€§)slﬁ§§6§w%ﬁ@o&%eﬂ@r 4 ffulftion contains
tine necessar to achi eve the desired h | actic

r es o 0/l pf ?é’é!BP9Y insg bufEer £ 3P ag‘ﬂysp@wm @c@@fsepﬁsﬁ 21948 mM NaCl,
24 N %HQJO% pkglgﬁérﬁatg R0 aitl ?{b I?Je 41%%;1; %%Qﬁ%% Pnes AL with

dlsease actic Ive a
| esghg tyae anﬁsavetit}mfahma:m’ldaahﬂ ty behfledatede Iaigrdnie.further understood

that for any particﬁlar subject, specific dosage regimens should be adjusted over

time according to the individual need and the professional judgment of the person
administering or supervising the administration of the compositions, and that
30  dosage ranges set forth herein are exemplary only and are not intended to limit the

scope or practice of the claimed composition.



5 [0181] Dosage regi mens can be adjusted to provide

the opti mum desired response (e.g., a therapeutic or

prophyl actic response). For exanple, a single bolus

can be adm ni stered, several divided doses can be

adm ni stered over tine or the dose can be

proportionally reduced or incrgased as indicated by

the exigencies of the therapeutic situation. It is

espedPHi3ly Anpizesesnpebeithe prefat invieatien paviies kitatorising an anti-
a

co NEY ' -unit form.f.or. ease of ..

A AHCARE sl bl S AR by B3 r Ut e EGEion e e agevesiiion

f or measptisiag sindy i antibedyer 4 kitonaymsueahh ¥adiSEirh8 antibody or

units suited .as unjtary dosages for the mammuali an

subj &ETROFIF0, diagpasticey theganenticiagantse b kiican plgo include instructions
e- ' ' j c | cul-at ed .

Po bt oquon § RaeAARLL I ru bl B TIPS T aBSS, e ot

assoéicdiudes thevgntinodsher a @oiositidn pbmprising ittand aldigmbkticelsent that

The iL,fl cati,o or..t dosage upit fornms of the
nventh SHEEHE GReHER dsSisped ReoR: d aerer refpeg empogment, the
(a) khéndhnleste BINBOAEHES dodosioR oofnpAsiaB it mYARCAMnore
antihody or portjon thereof and the particul ar

t her HEPEVEC 2enisthaiicon he uicd iep mathod deseribeddielav.ed,

and (b) the limtations inherent in the art of
loonpouRgTAgappch an antibody for the treatnment of
sensitivity in individuals, 20 [0182] An exenplary,

non- (G184} | THe hAAEE ailmAedulS" LCR ihVer®l in
pr opLyI a}cti ceal Iy efafleértli Séﬂgr?gwhg alhveéfglto?k%%?/e %c},rnlmstered to

ant | ddienpbrneed thepgof tviregene theeaytyi. diheitberBp PGy be efifer in vivo or ex

! kg rably. 0.1 to 50 np/ kg, re .
pret Eanty PBrrSiitplitel gief s hioodipe o a ey
s onmecleirbadi gt $haif afeidmihistotedno 6N $n 2 BB pFerRLd
ntibody.in a buffer of 20 nmM sodium acetate, pH 5.5,
1340 podieent. i nyplgiogers melestlesvsr pdmimpsiersd gach that thes tage stably
be I it the tvpe
o Tl GRAtEE I SR By B o
t o berofupingenrtibodider bt aprdfertel ambbdiment) premiEsor BUdells are transfected

' i fi i houl d be_adi d
over S ibierBA B8 ool 5 Aol ol erbian! e Bieeeona another
pr of @sisidanedlt, praclgeRE cdifs ok BhePEIRAR: infMMdth 4R ﬁs% ar

upervi sing the adm nistration of the conpositio
2Qnd TeraRbingnt yggaleowmisgatckibe celbhyph ofiérteiest. diypical vectors used

exe . [ nded fo limt t .
cxon B B0, AR5 D M Bt P! Bty vi
[ 018B8ttowt hedrovasgsciddenbvitizes pidesiend-atsovRdIV@ises. A fter

pr ov.i%es ki.ts conprising an anti- MAJCAM ant| body or )

ant i BEEY LT BhVis? of Fe li*'wa@Yﬂls ofrrngipody exvessinIGab Ae monitored

o TS R b TR s o
2or thethpedisqueseidemis. A kit can al so include
: nSt[bP&CSt] ' 3R3 preferred embodiment, the gene therapy method comprises the steps

of administering an isolated nucleic acid molecule encoding the heavy chain or an
antigen-binding portion thereof of an anti-MAdCAM antibody and exppressing the
nucleic acid molecule. In another embodiment, the gene therapy method

30 comprises the steps of administering an isolated nucleic acid molecule encoding
the light chain or an antigen-binding portion thereof of an anti-MAdCAM antibody

and expressing the nucleic acid molecule. In a more preferred method., the gene



5 for use in a diagnostic or therapeutic nethod. In a
preferred enbodi nent, the kit includes the anti body

or a conposition conprising it and a diagnostic agent
that can be used in a nmethod described below. In

anot her preferred enbodi nent, the kit includes the

anti body or a conposition conggising it and one or

nore therapeutic agents that can be used in a nethod
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acid | ecul es,.of instant inventi.an.can
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se

i mmunoassay known in 25 the art or discus her ei n.
1p 018@pnqus,aphymewp¢8e@dm d¥hedntention prayédes appethedhipr detectmg
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chai m aiti-MAdGAV ageibedy oitthevpeticn 2o dietvetiepthe aﬁtmrrdy bound to

?rg} E@Wnﬁﬂat 30 gt?l A es (&é,&]glgq{rélgpﬁ)é 2t‘f}if£=rivatized

et hedn 3QeeBle 1883, I dois Ql%b&imféﬁmﬂé &El%Aﬂ@A@VI antibody (the
i solated nucleic acid nolecul e encoding the ght

28hai firspantinedgnis ugkehelbd ad asecpnd aitihedy ke p’@grf mg}ec*@]ﬁ that can bind

AR 0 UB BT B B e

t her Q@aéoﬁ@hﬁmﬁ)d‘[?@s”mfols&ﬁﬁlaﬁ i9 @bl&&@%ciﬁcaﬁﬁﬁnﬂltﬁé s;fe'bif@ spécies and
an isol ated nuc

cha Hhoride FERCE: i Py tHee A AT AN FtaR B 2 human
I sol ﬁé &lcbn %g.% éi?‘fﬁgyeoe%ﬁ%ﬁg'lﬁﬂlahr@d I8HEr molecules

chai d e ant| ge
25 that can blnd to antibodies include, w1thout limitation, Protein A and Protein G,

both of which are available commercially, e.g., from Pierce Chemical Co.
[0187] Suitable labels for the antibody or secondary have been disclosed supra,
and include various enzymes, prosthetic groups, fluorescent materials, luminescent
materials, magnetic agents and radioactive materials. Examples of suitable

30  enzymes include horseradish peroxidase, alkaline phosphatase, 3-galactosidase, or
acetylcholinesterase; examples of suitable prosthetic group complexes include

streptavidin/biotin and avidin/biotin; examples of suitable fluorescent materials



portion thereof of an anti-MAJCAM anti body of the

i nvention and expressing the 5 nucleic acid nol ecul es.

The gene therapy nethod may al so conprise the step of

adm ni stering another anti-inflanmatory or

i mmunonodul atory agent. Diagnostic Methods of Use

[0186] The anti-MAdCAM anti bogges maybe used to detect

MAACAM in a biological sanple in vitro or in vivo.

The #@ptude Matbelidraind, iflnocts@sn, fripbmceis édthiddyanate,ahodamine,
nventj onal .i i ncl udi . WM .

|Ciom- giamogﬁ’ga i g}}ﬂ]g ’u%ge%éqjgp, Afan%ie@%n ?gé O%E)erythnn; an example

I MUgEN;SHRGERER nSldal indbRIEETuMiRbIOtn &fample of a magnetic agent

|nnunoEéeC|p|pqt|on. The anti- MAdCAM anti bodi s of 1250 131

t he inelndes pasholinin; bed expseplesofgutiade radmaciivg maigpel include I, 'L

gumm . rb anot her enbodi nent, the anti- MAACAM

ant i b3dT es’ may be used to detect MAACAM from A d

Wor |k[i01|88] n‘ﬁi z&ﬁal&tﬁaltiva&‘amgydiﬁwﬁi, Mﬁd@m ¢andeussal/ad in a biological

nonkeys, chinpanzees .and apes. The invepntion provjdes )

a mebtdele PyA compeRion immuUpRACAL MRS M@@ﬁ% led with

Conpy SkAghIc AHsRab: R £ R A0 £BLVAATRANG aWibdly. 3R this assay,
anti - MADCAM anti body of the invention and detecting

t he toetbidlogiyallsaupld, the labvled GAMICAM etredasdhandi the anti-MAECAM

nti - MAACAM ant i body i,s directl [ ' Wit
1fl; cRtI et nitrng T il b BT AL Hhddirfbound o the
ant i niAsHTAMRBbd PR ¢tertbRd 2 Thé bfmstintTMAROTKM irsthe biological
unl abel ed, and a_second, anti body or ofher nolecul e that

can #oRle istiReereghy ProRpdionn) ta e aserrpt pslabelse MadCal standard
wel | B(gggﬁvygtﬁe%ﬁﬂ%gb 'ahﬂibd the art, a second

anti y 1s chosen that IS able to specifically bind
t he H188] f Doe spyasethcamthunohsagys didclashé abavesor antbardyf.

or exanple. if the anti-Md \body..is. a hunan
15q, BURBRS L FeordEOmITRAND PRGDY e ptigngied may B2 sed o
ant i déedravIA 0B ft 28 inddesuhes 112 phdfadreCa@fibdiifent the anti-

anti bodies include, without limtation, Protein A and

Pr ot MAA@M aibedies manbehsedite defoaning Hied b Rfreelbrafary
e.g. g .
For HAIQ osBis ot MR CRimab of LB i bR ohinds. Thi
supr mgthodrean bended de tosbrdnqesmésthymasy bpusedtit ettivate or inhibit
r oups, orescent terials, lun.nesce raterial s,

g A Ao 18 B PR eR iR oA ELE o  B vilt o origfound fo
sui t aBkeo B3 RAFWARS arl dlisdr USBPIR9E RETAEHeSBd, RRI Q¥ RS R pression
al kal I ne phosphat ase, $-gal act osi dase, or

acet gouhich e determised be lawsyeunasty, suintagligogenysine (W estern blot,
gro “ELfsgA[‘g{ ﬁigﬁsln' araﬁgti’&%gthgﬁﬁﬁg??%%%}%' zﬁlfﬂeoéc'aféd%g%r high

avi drn/i exanple uorescen
mat ethirédghp@iScraeniak il erdgmoekstiafl@mpe nambéd afevapoands, for either

fluorescein isothjocyanate, rhodam ne,
24 chP‘E‘rvéﬁl?I}%rz’PJh‘i’}%‘ﬁOrfMﬁﬁ scei n, dansyl chloride or
phy cRAOHT NThEantBM AXEARI Ritibodies of the invention may also be used to

determine the levels of MAJCAM on a tissue or in cells derived from the tissue.

In a preferred embodiment, the tissue is a diseased tissue. In a more preferred
embodiment, the tissue is inflamed gastrointestinal tract or a biopsy thereof. In a
30  preferred embodiment of the method, a tissue or a biopsy thereof is excised from a
patient. The tissue or biopsy is then used in an immunoassay to determine, e.g.,
MAdACAM levels, cell surface levels of MAdCAM, or localization of MAdACAM



of a lum nescent material includes |umnol; an exanple
of a magnetic agent includes gadolinium and exanples
of suitable radioactive material includel25l, 1311, 5
35S or "H [0188] In an alternative enbodi nrent, MAJCAM
can be assayed in a biological sanple by a
conpetition inmmnoassay utilizyng MAJCAM st andar ds

| abel ed with a detectabl e substance and an unl abel ed

ant i llam mmlaia t)iis:onxgyd aiave! The nﬁﬁﬁ)d)é:an bE ggedttb Qteghiakfan
sanpl abel e stanarsan t he
ant | -ﬁﬁf&é&ﬁﬁsﬁe’éﬁfﬁsﬁg@&%@& ghd8vend the anount of

| abejoegi |MATeAMosé-aBRaneh @Qgﬁlﬂh& ﬁleﬁﬁﬁ cak'/g}: %%%] & %fteﬁmne whether

anti body is determ ned. The anount of

bi ol digisBaexpresseadrigh levels g Mwmmmammdtcmdmat the

S Rt AR E s RSB R bR rurter e

i mndla;gi)saaymeiﬂibd; alag2ixd bablmtﬁtofdéfen@nféuﬂtﬁ{er @lathRnt with anti-
pur Wﬁ e enb d| ment, the anti- MAACAM

ant | @b%‘@ (%Fg Glomg is erusiage tvpercamKpTssClemeslevels of
cel IMBUCAW 8nd ks BarPb

MAdCAM ant i bodi es naybﬁ&sg& Edse&eJe &g@&%@g&pﬁ; tﬁ%ﬁ? af;[&%{ 1§ gpccesstul.
of d8192] s (teastbodisddAlM Expmesyemivnahbeilsd beadedeniivoto

ld he d&tea 1E§ tlygk.lgéqandarr.%a(r){gzha& ﬁ)re%igg@gegl 3 Bregegfqd\%g{]b@kc)lgpent

| n hithe antIZMAMWMrmbcﬁdléd'Uaﬁ bEREAD, lo&ﬁﬁe ﬁﬁﬂﬁﬁeﬁ t@guec qlhls-s
s treat edw\év:tth a test conpound for peri od

whi PEVaAse hesaé’HpMéd@Méﬂ@qusroé&mese@élnwemwnﬁadm they
eX PR HbOEne B M iDL ¢ E oﬂgélgfog'agég? bélatxfogl ?the meghodcomprises

cytometry, i mrunohi stoc m St er n
or Hestepsof adiministenmg anrvammms aaylsodyay aphastrb@ttalp

15 ar R BRI B BRHER PrP ol e dsnertiirhendambinctiog i

i nhp#tidnt onineizidgaehdls dbRARRE tH18cAhI OTM%AM -expressing

anti.bodies of the invention may al so be used
det BFfPhemaging aplysss iwellisacninhe alemoglsare aod mcltud@e,l wishout

d f nbodi

o UL X Tab A6 P LlGh RUERR, ERBPEEpRsine

enb @dRBepesitrothemistion temégaphyfdratmgued $6megasBA(dMaln another
sotract, or. a blf(%g é#@greqf In a 30 preferred

20, o aporimEni! e hematabiopsy it peiained iomythe paieny tq determiine
I's whetheate tiERBOR intBBItIcRPessed NEA It ARLG RS tkﬁh%’gj)fcdn% the

then used in an i nmunoassay to determ ne,
MAJRENRE tovimaging @aplysis.y b aap:cefemd ehﬁ»ochmnmdmml-MAdCAM

| oCalin et Aty Bk IGAN QaebXatif S IeL0ds, i SCusoed, ey

For exarnple the antibody may be labeled with a contrast agent, such as barium,

25 which can be used for x-ray analysis, or a magnetic contrast agent, such as a

30

gadolinium chelate, which can be used for MRI or CT. Other labeling agents
include, without limitation, radioisotopes, such as *°Tc. In another embodiment,
the anti-MAJdCAM antibody will be unlabeled and will be imaged by
administering a second antibody or other molecule that is detectable and that can
bind the anti-MAJdCAM antibody.

[0193] The anti-MAdCAM antibodies of the invention may also be used to

de’;ermine the levels of soluble MAdCAM present in donor blood, serum, plasma,



inflamed tissue expresses MADCAM at a high |evel.

[ 01911 The above-descri bed di agnostic nmet hod can be
used to determ ne whether a tissue expresses high

| evel s of MADCAM which may be indicative that the 5
tissue will respond well to treatnent with anti- MAACAM
anti body. Further, the diagnestic nethod may al so be
used to determ ne whether treatnment with anti- MACAM

ant i boﬁgthéxsl:eeﬂhdj inefiding, B@wst H@itad td, SIBUE utife %%S@tﬁlﬁﬁé‘r biopsy

| ower | eve of nd thus can, be used
det er \/\ﬁ’e% Feqeaél%hé@ga%%ﬁ?e pieflyidds plasnal The pipfloi is then
The apéddbpeh &imahodshs tBIERREAIn TR sgglbo ol WbSoluble

used in vivo to 10 | 0cal i ze ti ssues an
expr e YEAdIEqouid be %SWEMGHCIMWW@aSUOthmaI inflammation

EiE i e L E T RO AT R—

ant i bdidéass sofkrityhe present invention is that they wll

not generat mune_r esponse. upon admi ni strati on.

The n@{iﬁ i%%ﬂ‘@ wlescribgd dingaostic snetherheani bstused inydesmmine whether
anti - M%%Mlﬁpéiﬂ?&gé’s REh fvBRAF Qﬁﬁﬁ@%ﬁ@g@ which may be indicative

conposition thereof to a patient In nee
di ag nigst the indég duad wall SQﬂppmi:WBHl ¢p trépsmeniaitiend aﬂtQMAﬁ(QAMganubody

e ne..t he .| acati
T LI W ——
knownwitin ath&/ AdCIA Medntidolly (s88 HeloW§ btSkBSy pﬁ%ﬁl%ﬂhcal agent of the
limtation, x-ray analysis, gamma_ scinti

magnefFESt SSavsint e maRadurto uorasy lowssdeve Mﬁﬂd@éM) and thus can
t onARRY t@det&ﬁﬁ%’%ﬁﬂh%ﬁﬁ@&%ﬂﬂ%}ﬁ e g@ce%s{ﬁg anot her 20

enbodi nent of the net I opsSy 1S i ned from
the patient to determ ne vvhether the tissue of

i nt erlakibitionefes#AMAMIOMepatdeat adhesion byl MAIGAM entibody:
&ml ent to imging analysis. In a preferred

odPHfIt Irltahethammbdd@ui@ﬂMheaMmbmdpmd&S&ﬁn ketiMaheCaN
th t t hat ., can be | mage
bat | dnibodG G AREL AN R isimisdhe im%.g@nbaa@sm of o
with ﬁe@%ﬂbéﬁﬁ% c@ﬂ@f&tMA%@%rM%§ o@x@fé %na%ﬁﬁgaﬁ ch a%@ngeﬁectm, to

used for x-ray analysis, or a nagne
S u C h MédﬁAl\’éa pmfemvd@héalodnmnt whe MCKEA]I\/Ihe husead aﬁ@fs either a

her | abel.ing, a W|tho
I i m t a]tl onfm% I RSO gh gﬂ@ﬁe 8@ élfgg‘ al“ﬁth&ﬁB]Ee
2hbodinbediment ttmamnmmqmlasay Rodhannl dntiBSdy. In another
unl abel ed and will be imaged by " adm nistering a

secofEbafimab dhe srtibedy er poripe Hisresf itthabits lindieg betwerbh ewB7 and

T R S A A O e,

be u M%@valui@iselbrmm tlhdmes hielV &h & nidre e EerMSHEAML, the ICs,
pr esenlt n1 ﬂ niv?o]% serum _plasnma, 71
alue is lesst 5 amore preferred embodlment the ICso value is less
25 than 0.05 pg/ml, 0.04 pg/mL or 0.03 ug/mL . In another preferred embodiment
the ICso value is less than 0.5 pg/mL, 0.4 ug/mL or 0.3 ug/mL. The ICsy value can
be measured by any method known in the art. Typically, an ICsq value can be

measured by ELISA or adhesion assay. In a preferred embodiment, the ICs value

is measured by adhesion assay using either cells or tissue which natively express

30 MAdCAM or cells or tissue which have been engineered to express MAdCAM.



or other biofluid, including, but not limted to,
stool, urine, sputumor biopsy sanple. In a preferred
enbodi ment, the biofluid is plasma. The biofluid is
then wused in an i Mmunoassay to determ ne | evels of

sol ubl e MAACAM Sol ubl e MAdCAM coul d be a surrogate
mar ker for ongoi ng gastroint esygi nal inflanmmtion 5 and
the nethod of detection could be used as a diagnostic
mar k dhhibitioned $yinghocsieseaagmemivie rput-yssodiied AjmpHued tissue by anti-
aboveviddsamM hetbdliiggnosti ¢ net hod can be used to
determ ne whet her an individual expresses high | evels
of sqowid]e VAR entbddimerttpihei@ventioh privides an gV ABEAM

individual will respond well tqQ treatnenf, wi.th an ., _,
ant | - FECAMA IR Vol SRR AE PO BRGNS e binding of

O
phar resdedimnerd) thagetisteloexpressed MAEMAM is Suman sf pigmais MAICAM

i ndividual..to e | ower | evel s of d a h

can Bl S p SO REI AL CRSIRAE et PGP hb L 12 Ather
succagsfettbd bibbditdehn) theintiad/AHAAM GAlbstB1IS A lambn antibody. In
adhesi on by anti-MAJCAM anti body 15 [0195] .In anot her

enbodinatgt emberkiment, Sstanhodt ernoaian hareghinhibifa Jeseeruitment of
M dabobBRpr TRl Ailel LhE MR M i1 10 vatue

and on tegrin arin

MAd CAlYne rmart ieh Toghat B 4 prgfondd embodimens, the K& eglué is no more
to MACAM In a preferred enbodj.nment, the MAdCAM i
hurmarihaih i medsen) PiAgRots PrefererEbadimers Be Ig%)p‘faé‘?s‘é s fhan 0.1
the syrigace, Se dnlithent! e 30QNARE JBA BE BEERHInEPby measuring the
enbodi ment, the anti-MAJCAM anti body is a human’

ant i bivdy effeat relaibanship of eeayeittinendof fechietivantabplsd pedpheral blood

NS AL SR A e
pr ef gihbesh ek e&fiputed foltghdphe. Wahnigndtiser RboBIneent AN ICs; value

5 nM In a nore preferred enbodiment, the | G50 .val ue
i s | exs8 be dalsrsingfby measiring the picesess inggpt-diopbigionntlymphecytes,

0. 03 T i bufret FhGichde o i ol T dn Helforp Ry
val ueidcglaties fsihf ABwhykorh&fyids a Qndtidd ¢¥ith@dose o3 att@MAICAM

The 1 C50 val ue can be neasured by any nmethod known in
2he antibodypically, an 1 C50 val ue can be neasured by

ELI S 7]321?3)2&&%&%@%1%11@0@&%3& Bé&&%&&pﬁg&ﬁﬁ@ following

the | i's measure esi on assay using
ei t heasxamples areoget farths (hepdheéxaimpiest dry firpugpopesesSii@Pration only and

MAJCAM or, cells or tissue.which have _been engi.neered
o ot 820 PRAEIVIEc 35 THRGRETS Febe g U1 RLFOLY sty temmer.

recruitnment to gut-associated |ynphoid tissue by anti -




MAdCAM ant i bodi es [0196] | n anot her enbodi nent, the

i nvention provides an anti-MACAM anti body that binds
natively expressed MADCAM and i nhibits the binding of
5 |l ynphocytes to specialised gastrointestinal |ynphoid
tissue. In a preferred enbodi nent, the

nativel y-expressed MADCAM i s Bygman or primate MAACAM
and is either a soluble form or expressed on the
surface of a cell. In another preferred enbodi nent,
the anti-MAJCAM anti body i s BXAMMBILE anti body. In

anot her enbodi nent, the anti body or portion thereof

i nhi bits the reGeurbtiendf anfi-MAJGAMM bFaibing hybridomas

a4[ 37} 1 ynphocytes to tissues expressing MADCAM wi th an
| C50 {HEP8E Amﬁbmtiesmfrtbe infrexticn wagé stepated, &sPfelafl k&ekted in
enbodi rregi the | C50 val e |s no nore than 1 nyg/Kkg.
In a ASPEENeeYER fhePresen the 1C50 value is [ess
than 0.1 ng/kg. In one enbodl nent, the 1C50 val ue can

bs depgmatyReninocBRBEghialgnt he dose effect
relati onship of recruirtnent of technetiuml abel ed

peri pfigney DhectmlRcsHIRREEHeBRed ?ortlﬂl?numsanon %f the XenoMouseTM

gast rointestinal tract using ganma scintigrap

sin tg Ihlellcepﬁba MA@EréIstIgéh Fednpon potein amgﬁaggﬂ/ an:{rg;f?nm; gffpmd
ano iren can
by nelgérﬁrcigﬁsg% @g ﬁaﬂ#@%@@% M@#X&[ ophi ¢ a4R7+

| ynphocytes, such as, but not |limted to, CD4+ a4(37+
menory T- c(e'e) | s, MAGOANG-Tp6Y FpBesien Pragéincul ati on usi ng
flow cytonetry as a function of the dose of

gpti - MAdCAM 20 ant i b dé" [0197] In order that this

ihve er st ood, the foll ovvi ng

exa e exa s are for

pur BE@Z@"] &ﬁﬁ@ﬁ%ﬁ?@ﬁéﬁ? °8 10tk mpyrggxiracellular,

const 1ﬁﬂﬁﬂqo<’g§ob|uhm1ﬂ(b a&nhlﬁ%fMR@eAM wh8xdidtY §tnl i&\’/ﬁgﬂ%mcyte

any nanner. E 1. Generation of anti-

pr od %9&?9(32?%7@ @M%@I@@]Emﬁw@mﬂegemf thérpIG1 vector (Simmons,
d | e
e er ST B Pl RSP o .
Pff epdatlenD. A. Q(Dﬁﬂird Umbv PPassOLRRD, MR 98- 121 th@rg%ﬂelfa&ran in frame
n. of e XenoMbuseTM m ce: o(bl_;l%
VhOCAERT e R VB et oo RNt andstoned info
p r epaseIsiAR! rlq.: !III%H %nﬁt'ﬁw MACARE fﬁ@ £d INNNRIGAM: was

(i) NAACAM | usi on Protel
sequence conﬁrmed The amino acid sequence of the MAACAM-IgG, Fc fusion

protein is shown below:
20
MAdJdCAM-IgG, Fc Fusion Protein:;

MDFGLALLLAGLLGLLLGQSLQVKPLQVEPPEPVVAVALGASRQLTCRLACADRG
ASVOWRGLDTSLGAVQSDTGRSVLTVRNASLSAAGTRVCVGSCGEGRTFQHTVQLL
25 VYAFPDQLIVSPAALVPGDPEVACTAHKVTPVDPNALSFSLLVGGQELEGAQALG
PEVQEEEEEPQGDEDVLFRVIERWRLPPLGTPVPPALYCQATMRLPGLELSHRQA
IPVLHSPTSPEPPDTTSPESPDTTSPESPDTTSQEPPDTTSQEPPDTTSQEPPDT
TSPEPPDKTSPEPAPQQGSTHTPRSPGSTRTRRPEIQPKSCDKTHTCPPCPAPEIL,
LGGPSVFLFPPKPKDTLMISRTPEVTICVVVDVSHEDPEVKFNWYVDGVEVHNAKT
30 KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQOPR
EPQVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGOPENNYKATPPVLD




10 Expression vector construction: [0200] An

EcoRI/Bgl Il cDNA fragnent encoding the mature

extracel lular, immunoglobulin-Iike domain of MAdJCAM

was excised froma pINCY Incyte clone (3279276) and
cloned into EcoRI/BanH sites of the pld vector

(Simmons, D L. (1993) in Celjqular Interactions in

Devel opnent: A Practical Approach, ed. 15 Hartley, D.

A. (mGBFELmKMTVB{wQMWmSVWEAﬁ&m%Qk@Lé198PGK (SEQ
generatgoaniom)frame [1gGl Fe fusion. The resulting

insert was excised wth EcoRI/Notl and cloned into

pCD{\Eﬁde’lfﬁnéd Big'nﬁlry%%meg The I\/AdO_IA_\rI\]/LI g(nil ngeangSIA in the
ec WREA .

gequgglge ofdthe G%AEL P}g{)@ fusion F)pr;)t einis

sho )\ g 3 sion Protein:
I\/DF\ARG&% EPPEP ALGASRQLTCRLACADRG

ASV%DT%M@T%@/ bv-gyg%%e%%%ﬁ}/ﬁ]gﬁ% veetor c%taming

L 25
VYAFMBEACANSHAS, VP GDPEYATT AN RRNAL SRS b CRERRAIMA ICAM-

Sw@%@é%%&%ﬁ%ﬂﬁ@ﬁvmmnmg@ EE&pRG418 and
R SPEF%%IT‘%HS%%ED?%S%f%%%?%&b%?‘?%&%ﬁ%&fﬁ%f was

T  seeded with stably expressing MAdCAM-IgG, Fc CHO cells in Iscove’s media
CDK PE

TSPchc)m aunrslg %6)‘9 %Waﬁ%%%@%@ﬁﬁﬁ l(%(g:)'%snon -!c-gerr%?aﬁ)%ﬁm acids

L%W@E%%T (YISO R HFRREMIVIY DRI 418 and

T 30
KPREEO WSS skt o e and NCRE KB SNKEI e ARt AR SKAIKGRIPR tant .

O A R S T
( SEQy dfmnlt\jibhrﬂ:ﬁﬁi)o ghiagiey.| Briefly, sap@hatandes 4 g@ﬁc@to@i{ﬂﬁap Protein

II I d R nbi nant otein
o G SC SIS i ESRaBIHOL G0l Gl Bt v v e 2 mM Tris pH

tr a%ﬁs&hﬁ@ Nudl:[sueg%lﬁé V&mﬂﬁfg%ﬁ%ggﬁg{ﬂawcglgcme pH 2.5 (1

MAd CA sion protein nes
exp rmb/@ilnlg lmm@amlyl ngGirafigng Grectoomspo pHET. 5 withl 10 el pins.

24 ZEE e SR AL 00, ROATE GELB a0 160000, o
f [ brmk(bE,(p’c@amt togeth@s and egsird t%@%pﬁa‘c@ﬁ'SdO@éBfu%%ﬁéP‘ﬂgrmama), pre-

MAdCA| Gl Fc CHO cells in_Iscove' s ned
ethb?ated with 35 M BisTris pH 6.5, 150 mM NaCl The gel filiration was

performed at 0.35 mI/min, collecting a peak of MAdCAM-IgG, Fc fusion protein

inca.3 x 5 mL fractions. These samples were pooled and applied to a Resource Q
25 (6 mL, Pharmacia) column, pre-equilibrated in 35 mM BisTris pH6.5. The column
was washed with 5 column volumes of 35 mM Bis Tris pH 6.5, 150 mM NaCl (6
ml/min) and MAdC AM-IgG; Fc fusion protein eluted into a 4-6 mL fraction with
35 mM Bis Tris pH 6.5, 400 mM NaCl. At this stage the protein was 90% pure
and migrating as a simgle band at approximately 68 kD by SDS-PAGE. For use as
30 animmunogen and all subsequent assays, the material was buffer exchanged into
25 mM HEPES pH 7.5, 1 mM EDTA, 1 mM DTT, 100 mM NaCl, 50% glycerol

and stored as aliquots at -80°C.

@)  Cell membranes stably expressing MAACAM



containing 10% 1| ow 1 gG fetal bovine serum (G bco), non
essential amno acids (G bco), 2 nM gl utannine

(G bco), sodium pyruvate (G bco), 100 g/nL 418 and
100 ng/nL nmethotrex ate, and used to generate
concentrated nmedia supernatant. 15 The MAAJCAM | gGl Fc
fusion protein was purified frqQmthe harvested
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thick-walled eppendorfs and spun at >100,000g to generate cell membrane pellets

for XenoMouse mice immunisations. Supernatant was decanted and membranes
30  were stored in eppendorfs at -80°C until required. Confirmation of protein

expression in the cell membranes was determined by SDS-PAGE and Western
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i nj $@205pn Dftectibe of antigen-specific antibodies in mouse serum and hybridoma
supernatant was determined by ELISA as described (Coligan et al., Unit 2.1

25 “Enzyme-linked immunosorbent assays,” in Current Protocolslinlmmuzology

30

(1994)) using MAdCAM-IgG; Fc fusion protein to capture the antibodies. For
animals that were immunised with MAdCAM-IgG; Fc fusion protein, antibodies
were screened for non-specific reactivity against human IgG; and for th.e ability to
bind to FlpIn CHO MAJCAM cells by flow cytometry.

[0206] In apreferred ELISA assay, the following techniques are used. :
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[0209] 100pL of a 4.5ug/mL solution of purified MAACAM-IgG; Fc fusion
protein in Dulbecco’s PBS was adsorbed to 96 well Black Microfluor “B” u-

25 bottom (Dynex #7805) plates overnight at 4°C. The MAACAM coated plates were
then inverted and excess liquid blotted off, prior to blocking at 37°C for at least 1
hour in 10% BSA/ PBS. During this time cultured JY cells were counted using
tryptan blue exclusion (should be approximately 8x10° cells/mL) and 20x10°
cells/assay plate pipetted into a 50 mL centrifuge tube. JY cells were cultured in

30 RPMI1640 media (Gibco), containing 2 mM L-glitamine and 10% heat-
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Reader (excitation A 485nm, emission A 535nm count from top, 8 mm from bottom
25 of plate, for 0.1 sec with normal emission aperture). For each antibody
concentration, percent adhesion was expressed as a percentage of maximal
fluorescence response in the absence of any antibody minus fluorescence
associated with non-specific binding. The ICsp value is defined as the anti-
MAdJCAM antibody concentration at which the adhesion response is decreased to
30 50% of the response in the absence of anti-MAdCAM antibody. Antibodies that
were able to inhibit the binding of JY cells to MAACAM-IgG; Fc fusion with an

ICsp value <0.1 ug/mI, were considered to have potent antagonist activity and
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min. The final well of the row was used for determining total binding, so 0.1
mg/mL BSA in PBS was used. Calcein AM-loaded JY cells, to a final
concentration of 1x10%mL in 1 mg/mL BSA/PBS, were prepared as above, then
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described above. For each antibody concentration, percent adhesion was expressed

as a percentage of maximal fluorescence response in the absence of any antibody
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[0213] To measure the antagonist potency of anti-MAJdCAM mAbs in flow-

based assays, under sheer stress conditions that are designed to mimic the

microvascular environment on the high endothelial venules which serve the gut

associated lymphoid tissue, CHO cells expressing MAdCAM were plated in glass

15

microslides (50 x 4 mm) and allowed to adhere to form a confluent monolayer (ca.

2.5 x 10° cells). The cells were then incubated with affinity-purified mAb over a
range of concentrations (0.1-10 pg/mL) for 20 mins at 37°C, before being
connected to the flow assay system. An isotype matched IgG; or IgGs mAb (10
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and a{l owed to adhere to forma confluent nonol ayer

02141 x Teybuakse Md vasbils, mmlatddeammmmmmz:\b was

Z“oﬁﬂe%%f{eéa?%%%% Ph4 bEEETAT AL P B 820 mofer excess ofbiotn-
bef or WHSe(Pimgyce) dophasphatd btiffert sakind, |a®¢%r@ﬁ§ @d’m&h‘@fﬁ@cﬁier Alinstructions.
Lgoty. & mib (10 81

iled @E %%Zo&i?#z@bav&ﬁw H?at fRB’P“rFﬁPP‘Hé%er € émrl wéd éﬁsalted with a
bl 00dPDL Y PRAGHERS c6IRBShd HR! SroRET édﬁ%&ﬂ%aﬁgﬁ (Slgtte gﬁm&?' !

nonol ayer at a const ant shear stress
Exper 9 ﬁéﬂt sNperd liyedeowd nedd was tehovad iesi odomdr organ, snap ~-frozen

TP Rt B P R B S e o
t
ottt TOpse ot RS LSpS e e

§ %IIM%&&M@% §siBE an axiinthipgn bloeldna AYstetVAAARID), and then
MAD VRSubated with biotinylated anti-MAdCAM mAb over a range of concentrations

(1-50 pg/mlL) at room temperature (2 hrs). An isotype matched IgG; or IgG4 mADb

(50 pg/mL) was used as a negative control and a blocking anti—B} antibody (50
pg/mL) as a positive control. _

20 [0216] Peripheral blood lymphocytes, taken from normal donors, were labeled
with a mouse anti-human CD2 mAb (DAKO) to allow subsequent visualisation of
adherent cells. 5x10° PBLs were added to each lymph node section and incubated
for 30 mins before being gently rinsed off to avoid detachment of adherent cells.
Sections were then re-fixed in acetone, and re-incubated with biotinylated anti-

25 MAdCAM mAb (10 pg/mL), followed by biotinylated goat-anti-mouse mAb (to
recognise CD2 labeled PBLs and unstained MAdCAM™ vessels) and then
streptABcomplex/HRP (DAKO). Finally MAACAM vessels & CD? labeled
PBLs were visualised by addition of DAB substrate (DAKO) to the sections, with
a brown reaction product showing areas of positive staining. Lymphocyte

30 adhesion was quantified by counting the number of Iymphocytes adhering to 50
MAJdCAM-1" vessels of portal tracts, veins or sinusoids. Data, expressed as mean

values, were then normalised to percent adhesion, using the adhesion of PBLs in



generated on 1-2 ng of affinity-purified protein,

using a 20 nol ar excess of biotin- NHS (Pierce) in
phosphat e buffer saline, according to manufacturer's
instructions. 10 The reaction was allowed to sit at
roomtenperature (30 mn), and desalted with a PD 10
(Pharmaci a) columm and the prgbpein concentration

determi ned. [0215] Normal liver |ynph node was renoved

f r om thedbsence of gyrantibodyptakenase00%d. NThé Gath Grepd ESAFRRA on the basis

vor o P aiBlbent PR A0k it iy e bambaoes Feies.
and fRyfeschitias ahns: métiﬁlaté@%dﬂi&d%ﬁmlokréﬁm%%'ieé’ 092 and

were bl ocked using an avi'din-biotin cki ng system
( DAKQ)-16-&mee deépégied indigiyaé edmpatel ik bidckinganedd; antibody control.

anti - MAdCAM mAb over a range of concentrations (1-50

gémlL) erature (2 hrs). An isotype matched

IéG2 SEEE gTp(SO g/m,) was used as a negative

contr n ' anti-[ly antibody (50 g/ S

a pos[;B tb ! ae d}:/gﬁs’?}g gﬁ%hg%nffﬁlffé% Clé%ef élﬂ‘ﬁgi‘%l an&sswgcer%gm&ogues to

|y np deyICRaM. Adfkedty-guridiad ati-IMeA dJANOHSAbsWRITE adsadhisl & MAdCAM-
wth a mpuse. anti-human CD2 mAb (DAKO) to all ow

subs eBEBAEY P¥ delpriamg dheipgbilityde blask theleinding ofka®Sosp; Jurkat

PBL t o each | s ti d

ooor s AR b N e e ERT R Silies ML s s qnermL

1® awoluliod@lf #rsmiatin 0611 GidhiRk Snfeat {130 Kégia}dpt‘ahflﬁo;vi%l&@cts Ltd,
W

then re-fixed in acetone, and re-i ncubate

bi ot | ¢RH He-ddBEH1S-153 on MEAN(Ramyeral dn Pylbetqo’s PBS vaaedsorbed to

by bigytd i o ni se. o
it PRk NaRe o v RO LERRN iR 4°c.
st r epthaBoetep pEatdsRRRe (DAKG)ertef and btopsMEAbbt e 8 Sepsordo

CD2 l,abel ed e \i,sual i j tion of . DAB
b AR e VP AT e A, oo 22 cutrea
reactjuiiat Proelivbre bR BsiAd 8ASta® bluRRKLIEME afd RlaBEdith Calcein
Lynphocyt e 30 adhesi on was quantified by counting the

nunmbeMaivelay ristiseybelsaibné fordy eedls BbovemAtieAntibadies to be tested,
oxpr &2 B RbR o b 36hGumHEarr 8BRS el A in pBs. e

per cdiikl welhesiteRow ek Nged O£ dateREsingRo Q] biB@iﬁ% 0. 84g/mi BSA in
t he %bsence of any antibody taken as 100% The data

wer e TEomER wedoRchiptatindiachem ofat Ng. Hi3016) pieparpdin PBS was used

nor, i: | i h .nede donoar.s. .
AEnoht B Sl F B M 008 ion.
nonoahiGEd 168t Ab¢Cloas 51-13C8, BDPharmik@e® Ca, odSPIduE ek a top
in Figure 4 conpared to a blocking anti-j37 antibody

cont CBRcenTatien ik ig/mlywassisad to bipgothpjoufXiAd dnteraction.,
L'OEL ﬁ%&l; ')}%err %lo%i(&%,e the tp[agtjé: ctzo%ee}llts V%’QI% eI gnd 50 uL of
antibodies/controls were added to each well and the plate incubated at 37°C for 20
25 min. Calcein-loaded Jurkat T cells were washed once as before, resuspending the
final cell pellet to 1x10%mL in 1 mg/mL BSA/PBS. 100 uL of cells were added to
each well of the U bottomed plate, the plate sealed, briefly centrifuged (1000 rpm
for 2 min) and the plate then incubated at 37°C for 45 min. At the end of this time,
the plates were washed with a Skatron plate washer and fluorescence measured
30  using a Wallac Victor® 1420 Multilabel Reader (excitation A485nm, emission

A535nm count from top, 8 mm from bottom of plate, for 0.1 sec with normal



MADCAM Affinity-purified anti-MAACAM mAbs were

assessed for MADCAM specificity by determning their
ability to block the binding of a4P1+/a5(3 + Jurkat

T-cells (ATCC) to their cognate cell adhesion

nol ecul e. 100L of a 4.5g/nL 10 solution of Fibronectin

cell binding fragnent (110 Kd,g3Europa Bi oproducts Ltd,

Cat. No. U13F4215-18) or VCAM (3Panver a) in Dul becco's

PBS wesissitds apdrade) dFor 8achwakibod, aekieMeero@lintisition B expressed below

u-botto nex #7805) plates overnight at 4C. ~ The =
coat ealc%ﬁé@n @@ﬁg % (gé‘ﬁg}%a]?}é imbaRjtion 819%@?6@9%’ ¥ pagplete inhibition
bl ot t ethddbdion)PrA1PH AR | Tfrd’ é

hour i n 109 HoAl PbS e’ﬁ%ﬁﬁg@ﬂ%ﬁ? Bhrenttbid Ol dyifthabam
Jur katntagogists, demensirating sitbstntiallyngreatey/them h0bfalié selectivity for

excl ug Qg(q | Calcein AM dye as

p?evilgﬂuAsﬁty eggf?gggd%éﬁhwngéq‘s above. The

anti bodies to be tested, were diluted froma top
concehtblati GomphrafiQe gpledtivitn oOarii-NMy dd A RSALbEIPBEMANCAM over
fi nal other telbddhtdien notecuis, Rib@dedtrandat@Am ni ng t ot al

bi nding, so 0.1ng/mM BSA in PBS was used. Echistatin
(Bachem—Cat— No._H-9010) prepared in PBS was_used 20
at a tlop concentthiftition i [L0oIntwbitiondhock t Hehibition in
a5131/|FClanene ebBHFibtonectit | a1/ A0 ANeadsiay CDLAB 7/MAICAM
(A ong 51-10 $saBD11B’fmgv‘mLh5en (@aiug/) 559848 (1 ug/mL)
top damrcentjation of 1 g/pn T was_used -
a43l/ e interaction. [0R181 After blog¢king, the
plate [gogtents were_ fli ckefl out and 50 pl of .
ant i ch“z% control s were afided to each w¢ll and™fhe
plate LRcUpat ed at 37C for} 20 25 M n. Calcein-I*3aded
Jur katl.E.Lelll s wer e” washed| once as beforég, kkx

resuspggigiord the final cell pellet to 1x106/ m#+¢n 1
mg/ L [BRAPPRS, 100 L of cells were added{to eash well
of thg ¥t oned pl ate, the plate sealed, briefily
centri g:1(1000 rpm for| 2 nmin)_and the plate,fhen

aboaioall 37C for 45 mijn. At the end pf this fine,
Aere washed with a Skatron pl ate washer and
% neasured 30 using a Vallac Vi ct or 71420
“ioade excitatlion X485nm _enl ssi on ***
count fromtop, 8 mmfrom bottom of plate, for
¢4 tH normal 83 emission aperture). For each
@G4 i he degree of inhibition is expressed bel ow
pictorially, in Table 4 (- negligible inhibition of
adheigﬁg *** conplete inhibition of adhesion). Al
mAbs [@l&hp | Fybridemas avese deppsitethin thelFasenean CotleptiowefGhel Cultures

@t agenasts, rnde ' £ g n
P00 Far ey B AR CARE, T RO oy bl e P71 on o
f i br Setember, 2003 byvith the fdowing dédosie nambest i vity of 4

anti - MAAdCAM ant i body for MAdCAM over




5

10

15

20

25

30

ot her cell adhesi on nol ecul es Fi bronectin and VCAM
Inhibition in Inhibition in Inhibition in d one
as( 31/ Fi bronectin a4(3I NCAM assay x4(37/ MAACAM assay

(10 glm) (10 g/nL) assay (0.1 g/nL) 1.7.2 - - **
.8.2 - - *1* .6 - - xE¥ .20.5 - *xk o 7.26.4
- - Fxx 6222 - '6277n t~ J~-gq - *** 1 1g& | gPf

10219] Hybri domas were deposited in the European
Col l ection of Cel lg@Hdumas 10 (GBS&Ssk N P- A at
CAMR, Porton Down, Salisbury, WItS Te SP4 QJG on 9th
Sept ember 2003 wi t h72he fol I owi ng @86PBV numbers: 84

bri doma Deposit 1.7.2 0309 8.2 03090902
IE_SI?/14. 2 03090903 5 f6\@%2 2 030909040(%%994&6 03090905

6, 67. 1 03090906 66174322 03090907 ®B03FoMm 03388882110
7.16.6 03090909 0.5 03090910 7.26.4- O
9.8.2 03090912 EXA E: 03090904

6.34.2 03090905
6.67.1 03090906
6.73.2 03090907
6.77.1 03090908
7.16.6 03090909
7.20.5 03090910
7.26.4 03090911
9.8.2 03090912

EXAMPLE II:

Determination of Affinity Constants (Kg) of Fully
Human Anti-MA dCAM Monoclonal Antibodies by BIAcore

[0220] We performed affinity measures of purified antibodies by surface
plasmon resonance using the BIAcore 3000 instrument, following the

manufacturer’s protocols.

Protocol 1

[0221] To perform kinetic analyses, a high density mouse anti-human (IgG, and
IgGy) antibody surface over a CMS5 BIAcore sensor chip was prepared using
routine amine coupling. Hy’bridoma supernatants were diluted 10, 5, 2-fold in
HBS-P (10 mM HEPES pH. 7.4, 150 mM NaCl, 0.005% Surfactant P20) running
buffer containing 100 pg/mX. BSA and 10 mg/mL carboxymethyldextran or used
neat. Each mAb was captured onto a separate surface using a 1 min contact time
and a 5 min wash for stabili zation of the mAb baseline. MAdCAM-IgG; Fc (141
nM) fusion protein was ther injected at over all surfaces for one minute, followed
by a 3 min dissociation. Thee data were normalized for the amount of antibody

captured on each surface and evaluated with global fit Langmuir 1:1, using



15 Determnation of Affinity Constants (EC<) of Fully
Human Anti - MAACAM Monocl onal Anti bodi es by Bl Acore

[0220] We perforned affinity neasures of purified

anti bodi es by surface plasnion resonance using the

Bl Acore 3000 instrunment, followng the manufacturer's
protocols. 20 Protocol ] [022%F To perform kinetic

anal yses, a high density nouse anti-human (1 g& and

19 GBaselirtei doidickyiodels am1eblemnh@@&awaﬁ&ogampé%bvm@a By

was epared using routine am ne coupling i doma

sup Hhts were diluted 10, 5, 2-fold in HBS-P (10

mM HEPES pH 7.4, 150 nM NaCl, 0.005% Surfactant P20)

r unn®mgcdb2 buf fer containing 100 g/ mL BSA and 10 ng/nL

car boxymet hyl dextran or used neat. Each mAb was

captoz OAffThi @

T e R el 3uto Iy RAR IRFbra O
Das elipsgasor mmmgl ayne mpélmglchmmwefcmemrqzﬁ wtieg pHwesacetate

t he s_f.or..one

£ ol :Bél\'g’\%% gscl%lg q’mﬁﬁaybﬁl\égﬁodﬁsug% 12 Q%({ Prg €in Wltdgsl %{%\gg ; kRU were
nor raehiezet] Sampléshff MAGOAM-0EG iy fulsiod yreXidie aptuhneth tiffer were
each surface and evaluated with global fit Langnuir

- 1 PIORAT it §80CoR RIS AAZRE oM Peited 8Makan P mab ﬁ@luaﬁn poraprising
BIAngh tAWVAL, (o]
D L A e or oD Sy e 88 Bndomized
1¢ he aaéquied 1naqn@¥wai¢ foa 3@MB cadh birossehBow cfilspisingi BBS-EP (10 mM

cerara Bl sEEn AT Rl FRTATDakShaRpRonip20) as rnming

pr oteffer. deAswirite 51 060 G@L@Ilﬁ vl Ghd 105hiimasd Wn8¥Bithnsport limitations.
Sanples of, MAACAM | Fc_fusion protein in running

buf f¥ssogiatian opMekr Isﬁn Eo fitséon prateimweasmaenjiared for a8 mins, the

0. 2- yt

ai ondtigadide t%“@f 06 4 GR r%if%ﬂ@%?i’%@%&&w& g 10 mM
15 andéop zwomwa(ﬁdm nbeeed.77n) eups eals a%dmsr}nlemkoﬂ
acr?§i$4 rom;ceIIs usi ng. HBS- EP (10 nM PES

150 kiaed the datgapplysed U@Hl@d@%@%wah@nm (Vﬁzl())sogware package.

run

) P ol A9 Bl R o
N%d@Mﬁhdiy&bfﬂEIﬁastmWﬂﬁEEEIn was nDnltored for 180

mns, the surface regenerated by a 6 sec injection of
25 MM H3PO4 (50 .tL/mn), or 10 nmM 15 (6.22.2), 20 nmM
(6.67.1, 6.73.2, 6.77.1) to 25 wM (6.34.2) and 45 nM
NaCOH



(6.14.2) and the data anal ysed using the Bl Aeval uati on

(v3.1) software package.

[0223] Table 5 lists

affinity nmeasurenents for representative anti- MAACAM

anti bodi es of the present

i nventi on:

Determ nation of affinity constant,

pI asnon resonance

| Acore Protggcol

96 Tabl e 5.

Ka, by surface

| Protocol

2 CLONE

kO (1/Ms) koff (1/s) Kn (PM kO (1/Ms) koff (1/s) KD

(PM

5 1.7.2 2.4x105 1x10-5 42 5.5x103 1.3x10"'
1.8.2 2.9x105 1x19"5 35 1.8x105 2.3x10"5 128 7.16.6

23.

6

45 S0l bt AO 8y SyrBuoe Fis8oBrosomance
9. 6x .XlO"4 271 1 5X105 1 2x10'5 80 11 1. 3x105
1x10" 5—F—F5x3405 "'-X‘”‘"‘: 10—cfF—21- 5'106 -5
9.3 2.13x105 8-7xto7gagcell, 57y 5 hog P 12 g
3. 3x 1q5CKONEQL 1& CYMIsE| doe ()1 Kol 1 é“ﬁff;?i:)ckoz 190! Kb om)
520 1. 4x105 (1 3»01005 D31 x10° 1D &@2; (L5% x100p 118 x100] 523.6
6.7 '+#8 X "4 [0 4 D1 5
32.5 |l éﬁ% 4 1%% n%tl C g)r?a)}gé:ﬁ szldsn%d?%@ 128
that tlhe-s béo’%% n1écciol % 1t %i¢h| 48
t he @rvemm.sm yécfss h|99h1(h5f |422| ed.Gxnd0%s rl_dh>g105 75
m&r a@tesxfl@ﬁr 3%1? Iqlga,u(c;ﬁ?‘rqwxqﬁ 80
e o] : I “a 1.on ELD 6
sel ect/f: “5h as?xé ) %gactlé/ q@ <p§x10 <10
anti - 355 2! I 32215}1% i B&di eg- 3r>eé@g 1|827eX10 3.8
IS_urfa ed.zepncbﬁooelss;xom'saﬂug@nss@xn@?g ar@xw; <15
i nearli 5 bt ry ct Q
seque @ 918 hnl B [)glj%ﬁ}élfn; <20
and s s{ hépnc SIS vve Le used {n
10 1 %107 6.7
23x10* | 100 | 44x10° | 1.4x10°| 325
[0224] The kinetic analyses indicate that the antibodies prepared in accordance
15 with the invention possess high affinities and strong binding constants for the
extracellular domain of MAdCAM.
EXAMPLE III:
Identification of epitope selectivity and species
cross-reactivity of anti-MAJCAM mAbs
20 [0225] Antibodies recognize surface-exposed epitopes on antigens as regions of

linear (primary) sequence or structural (secondary) sequence. Luminex epitope
binning, BIAcore binning and species immunohistochemical analysis were used in
concert, in order to define the functional epitope landscape of the anti-MLAdCAM

antibodies.



concert, in order to define the functional epitope

| andscape of the anti-MAJCAM anti bodies. 87

Lum nex- based Epitope Bi nning: [0226] Mhl gG

2, 3. 4-conjugat ed beads (Cal biochem M 1427) were

coupled to the primary unknown anti-MAJCAM anti body.

W added 150 L of primary unkgown antibody dilution

(0.1 g/ dlluted in hybrldona medium) to the well 5

of al@Bings S tope Bulrting The bead stock was

. gently vortexed and dlluted in supernatant to a
concHBRgelat Mahlgst 23.4conjidafedbeatiqCaibiochg Mb ) wereecoupled to

T b ARy Pl
m cr ghiinb@h afntﬂ)&gf dikkidh S%i 11{1/\1;5l gﬁﬁt%a @r‘éﬁz{g@é@é@m}{% the well

pre-wetted by adding 2
éont aff n9Grgyel) LioSHcTteen2dy. The bamistascﬂmmasgénﬁy vortexed and diluted

t 5
ot bo agRatian seonronteten otafd i ucsudint. (W tRar gere moubated
mshﬁdhawdpammho@ufsﬁﬁ{er §¢erdibQn $ihd BBk hy4eC. 60 L/ wel |
of MAJCAM | g Fe antigen dilTuted in hybridoma nmedi um

(0. 1[02§7lm¥ama§elh@f2ﬁe%ﬁ-wh éllgpateéﬁltmléte&hhlémerﬁ HMABVN1250)

one. Tace st RRREPE At g e SRy Biing PRk een20)
1600 &l rbinvedd b Jy@gﬁam fieéxtf s hiowed ob¥heasPk 18 bQRs/mL stock was
Next, we added 60 pL/well of . secondary unknown

ant i addlﬁdi @nibe ditter bloty ardi thetvetls washiod withdwash i (JZﬂxl(OO uL/well)
k t t .
The Wbk el RERIBIRATHEeC Rdahedh tbighn bhe s Hedwaro 1
t f
by A g AR TR oA g PP B p et e flfBfhre
2, 3, witlf Qerﬁle%ﬁalgﬁgrf@r owahomd Cithe . we'ﬂfh evepé whsiﬁﬁmroe byhd&ieion of 100
t dar k our
1501 1 &Rl SRAREE Eupred By esrieran Hew s B et etk
b uf fs%Eondfa%} ﬁr@éﬂ@@n%ﬁfﬁﬁﬁem i 0 9 gﬂﬁ%@)hﬂ‘ﬁyﬂndoﬁﬂ dred®m (0.1

1 g/l MKRIgG 2, 3,4 Streptavi armacl a
#554080]).dThepletbs werhghﬁkerdatrrmmﬂadnpmmtmn dlekdd:afk forTwe hours.
roomtenperature in the dark for

pl ahﬁ?‘ ngﬁme g %lé%\@gstbs 3 faice by g%?@%mddt WieHl avagky buffer
dd
e i Sy e e

20! oqlg/m@) lwaﬁ héded( RBS pWtdshverd sthiled aMobR) ts@psratudé BUAR Bark for
0. 1% TWEEN and 0.01% Th nmerosal) carefully pipetted

up amg haunardbe oveile wsqownﬂled h@c@bad@dm@m@mo 1Us/iwel] wash buffer

Lum tgﬁc))(wé'cg 1())y gsrf)gra 101. ’Pg g&%gpweli]l),/ 66] ﬂL o? uvg?mf l\gblﬂ-&]Ilanf%(,T
Streptavidin-PE (Pharmacia #554061) diluted in hydridoma medium was added.
The plates were shaken at room temperature in the dark for twenty minutes. The

25 wells were washed twice by addition of 100 pL/well wash buffer followed by

aspiration. Next, each well was resuspended in 80 pL blocking buffer (PBS with
0.5% bovine serum albumin, 0.1% TWEEN and 0.01% Thimerosal) carefully
pipetted up and down to resuspend the beads.
[0228] Using Luminex 100 and its accompanying software (Luminex®

30  Corporation) the plates were read to determine luminescence readings. Based on

the luminescence data obtained for the various anti-MAJdCAM antibodies tested,



30 Corporation) the plates were read to determ ne

| um nescence readi ngs. Based on the |um nescence data
obt ai ned for the various anti-MACAM anti bodi es
tested, 88 the anti-MAJCAM anti bodi es were grouped
according to their binding specificities. The
anti - MVAACAM ant i bodi es that wege tested fall into a
series of @8|t0pe bins, represented in Table 8.

Bl Abe peti-BLACAY! a8ibpdies Were growped|agtdrding e teordbinding hat
desgr b
deter }rsnjﬁggle?hgye:%m ope‘ﬂfexc a%ﬁl’@clh?sc%hgtfew%%? Stedt% Pl m&d&ﬂ?\%es of
antemmﬂeMS%mepémte‘dnﬁd“ablﬁs this invention. N ne
ant M antibody clones, 6.22.2, 6.34.2, 6.67.1,
If’icor IBRNG: 9. 8.2, 1.7.2, 7.26.4 and 7.16.6, were
b2d]i zZRGh QRIS hbBod ?c?(ﬂiﬁladescﬁ&)i%ﬁo@ BIAESE %Eu?alge BMised to

ceI s of a CMb bi osensor chip using am ne coupl I ng.
Thedet@migaibp ﬁputcrp&texdnswy f)éihe\na@~l\éAd<EéM aigibetlea cxtnaplified by

buf 34. 2, .

1. P8 imbedin. N AR OBty Rabinns 2T

5. 5%.71.¢) 02&S, $8.8,/1.1.2aNnd6.8.aRd 71)6.6, el igirpoviligtangmitd the @bxtran
approxi mately 3750 RU was__achi eved jn all cases.

Do Ve P4 PRgFA ﬂowwaeeﬂ BdMR- HywRwt FEIpGINE aRige cepliass The

10 \S’asunrﬁ&ﬁlflé%ﬁlgﬁ dupisi DG M £ DRNALAM DErrdbyl 29 I&lgﬁés%eﬁ 2,

02301 MAACAM 15 1Tgd@ Fc tusion proteln
d| | 3438, 120.5 THACERLs AL6. émnéﬂ 18, Gaogwrml\([amiatebuffmt;&w 5

25 @Ml B P Ao BBl Sy PSR o

VVaSachi@@étl inndlesab &I DREtRESort Hffurfrédcseld Nh?&&‘oﬁﬁlubcmhﬁld@ esters was
volune of 50 L at a rate of 5 L/mn. After

i njRsgiorped wiag ¢ Mpibarclamingdydioekloride %édJIO?é\Ob b M AGSAM-

5 30958, 50 ST AOMGE L Mt o0t S0t s

i n 29BB4H3, I-IBﬁfEPaﬂusmng et @D 1iM IaEPE/S)pHr?m 6f155d NdCla3 mM

2 B8, S5 roBebiaon Bt B3 Sl b BB ot i o

| njRigslof SOEDaph fly/od hEANAS Qkfﬁ:er WeejectiinnWast@nihléle, the first

occur, the sensor surface was regenerated tqQ renove
botantibedy prpeieAnRddgdito the semsiflow geilotd] festamtibedies werstdiluted to

20 0 BBt e PSR, LGl P 6

25

30

t estolané obﬁHyL apa dewirhte ofAS Sullvind, yWaén hdBind@gefeheitst@ntibody

conditions used is delctedlnTbIe 0 89 Tabl

6. @ﬁﬁ?ﬁ?rye%fth%@éiﬂf‘é? PRONe BiRgIe B v R g ey oY e

Bl AGRdiRg 873l RLEr, the sensor surface was regenerated to remove both the
MAdJCAM-IgG, Fc fusion protein and the test antibody. A variety of regeneration
solutions were useddepending upon the immobilized antibody and the test antibody

present. A summary of the regeneration conditions used is depicted in Table 6.
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mappi ng | nmobi li sed Anti body probe Regeneration

sol ution Injection

anti body to be renoved vol une

7.16.6 6.22.2 40 nM Phosphoric Acid 20 L 6.34.2 40 nM
Phosphoric Acid 40 gL 7.20.5 40 nM Phosphoric Acid 20
sL 6.77.1 9.8.2 40 nM Phosphoric Acid 10 pL 1.7.2 40

mM Phosphoric Acid 5 pL 7.16.8%

40 mM Phosphori c

Aci d

10 pL 1.7.2 6.77.1 25 mM Phosphoric Acid 5 gL 9.8.2
25 mM Phosphoric Acid 5 L 7.20.5 25 nM Phosphori c

Hyd

L 6 22 2 25 m\/IPhosphorlc ACId 5 L 6.34.2
Q BiAcore epiope

bk 5 L 622 2 9 8.2 25 rrMSodlum HydrOX| de 20 L

1M Sodi um Hydroxide 5 gL 6.34.2 9.8.2 25 nmM
Sod| d niragebiisedel Zftibody probe40 RégdeSertitiom sojiudtomxi (dnfection

gL 7. 2@ntibddy m\l Sobewemblyedy qxi de 5 L 6.67.1 9. 8. doldfhe
v Sqdi umﬂdysigoxi de 5.0 1.7.]2 46@:110['\15@9;9&0&41@&&1@” X106,
59gL| 7.20.5 9. 872 2% 91 Pnospr,lgrrmﬁ oL hoRicHe; T4 L
25 (rijI Phosphori c‘ﬁm—ﬁ A — \,%gu-m% illzhaé “&F%FU i ‘20 ﬁL
AR Bl s Phdlsphor -5 2Aci d |20 i Hiogog piidl 10 L

Phosphori c ACI d |20 gl 172 16 ’ﬂ@@r@ﬂbﬁﬁ&’@ﬁéﬁ@ Ci oS pb
L 9.8.2 9.8 2 29 mv PHé<phor ilc 4AciM Phespfioric\@®. P 29 pL

mM Phosphef.2c Agid 16.77.1 7. 20. 35 28Virftositosipatid c| Acs dL

20 L 9.8.2 25 mM Phosphoric Acid 5uL

7.20.5 25 mM Phosphoric Acid 5 uL

6.22.2 25 mM Phosphoric Acid 5uL

6.34.2 25 mM Sodium Hydroxide 5ul

6.67.1 25 mM Sodium Hydroxide 5ul

6.22.2 9.8.2 25 mM Sodium Hydroxide | 20 pL

7.26.4 25 mM Sodium Hydroxide 5ul

6.34.2 9.8.2 25 mM Sodium Hydroxide | 70 pL

1.7.2 40 mM Sodium Hydroxide 5uL

7.26.4 40 mM Sodium Hydroxide 5ul

6.67.1 9.8.2 40 mM Sodium Hydroxide 5ul

1.7.2 40 mM Sodium Hydroxide 5ul

7.20.5 9.8.2 25 mM Phosphoric Acid 5ul

1.7.2 25 mM Phosphoric Acid 5uL

7.26.4 25 mM Phosphoric Acid Sul

7.26.4 9.8.2 40 mM Sodium Hydroxide | 20 uL

6.22.2 75 mM Phosphoric Acid 20 pL

7.20.5 75 mM Phosphoric Acid 20 pL

7.16.6 75 mM Phosphoric Acid 20 uL

9.8.2 9.8.2 25 mM Phosphoric Acid 15 uL

6.22.2 25 mM Phosphoric Acid 10 uL

7.20.5 25 mM Phosphoric Acid 20 uL

7.16.6 25 mM Phosphoric Acid 10 uL

(Flow rate was 50 pL/min during all regeneration procedures)

[0231] After regeneration, MAdCAM-IgG, Fc fusion protein was bound again

and further test antibodies were injected. These procedurss were carried out until

the entire panel of clones had been injected over the surface of the immobilised
antibody, with bound MAdCAM-IgG; Fc fusion protein. A new flow cell with a
different immobilised antibody and bound MAdCAM was then used for probing
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7.16.6 25 mM Phosphoric Acid 10 L (Flow rate was 50
gL/ mn during all regeneration procedures) 5 j0231]
After regeneration, MADCAM I gGL Fc fusion protein was
bound again and further test antibodies were

i njected. These procedures were carried out until the
entire panel of clones had(een injected over the
surface of the i mobilised antibody, with bound

Wit theving st dlenes y AngrMAdeAN pntiodieswt .7.Rand d 8.2 wadet h a

Pbeiieh LEiE Ryt D Rime SEGINA be, B RRAE R il
dninb -aMGds@é\Mna? Edélholﬂ)ig? 8f &LeiCZ;A hﬁﬂa?%dgkagpﬁ gggtre%algﬁ)st%@em d
N&égic bty 'ﬁigsyect m&%er@%m&égp%wm%wedo&w%ﬁhﬁ
BERYe &Q@%ﬁéﬂﬁm ' Hgﬁ él%% VLX) Mom?tteddﬁfong thi

I ng y, y 1.7.

respect | Yy Acc Wwas assesse
&trtab(sghbmtwél cﬁhSICAcf@mtmmssguf@amd\/IMMM anﬁbndqud-s ggre tested

42a 6,.73.2 r ed fromt ana IS,
R R R AT A S PR
tﬂﬁdmg/nmxbgacﬁ@ésﬁrﬁoh rekpbnk & natre YTabM 72Kk tfeated basadedn of
100 RU was chosen as the threshol d between
whetberindies wes AkicEdand a response matrix, (Table 7),
was created based on whether binding was observed. 10
Tabl e 7. Bl Acore epitope bi nni ng response matrix

| mml ili's_ ed,; aht| bo Il r;y Secondary anti body
1Al e & : e Ba@x8. 2 1.7.2 7.26.4
ffnﬁa@bﬁ’nsedezx > - - X X XX XX 11 - - - XX
“a “ E Qe&nd&ry anﬁbod)r X X X x '. 918 .2;'"'- ? X X
X% 'mz 6582 610 | 6Ta ] a0A | 082 12 Tapg | T16.6
mdﬂ pAirs Erj"ndiré ed o biding X
- m A NP T A 0 I A T
- - NN _- - |l x | x [ - -
" | - - - NN X X X
¥ X X X X N - X
X X, X X X Ny - X
ogabA s x | x | - | - | x [ x| - SNy «
TGS x X - - X - - N\

Response mairix for all combinations of antibody pairs. - indicates no binding of
the antibody probe, x indicates binding was observed (above a chosen threshold
level of 100 RU).

[0232] The matrix diagonal in Table 7 (shaded grey) holds the binding data for
identical probe pairs. In all instances, except for the two clones 7.16.6 and 9.8.2,
the antibodies were self-blocking. Antibodies 7.16.6 and 9.8.2 do not cross

compete. The lack of self-blocking could be due to a mAb-induced conformational

change in the fusion protein that permits additional binding of the mAb to a second

site on MAJdCAM-IgFc.

Grouping the clones that show the same reactivity pattern gives rise to at least six

different epitope bins, as shown in the graphical representation, Figure 5).




t he anti body probe, x indicates binding was observed
(above a chosen threshold Ilevel of 100 RU). 15 [0232]
The matri x diagonal in Table 7 (shaded grey) holds the
bi nding data for identical probe pairs. In al

i nstances, except for the two clones 7.16.6 and 9. 8. 2,
the antibodies were self-blockjjng. Antibodies 7.16.6
and 9.8.2 do not cross conpete. The | ack of

sel f - blocking coul d be due to a nmAb- induced

confo 20 change .i.n the fusion otein that
per m Oggéi IEﬁBTeC’&F fgcastontod ghedy epdermipquences with

site @piclhd %W&E@Al\/ﬁrﬁﬂ‘)gﬁ? thidrB&s Ew&t eas‘%‘ﬁgpﬂf&% number

sane reactivity pattern gives rise to at
di f f eplanethedsi In@bléum bret, no& §msted im Westerh engysipbf gekted peptide

S R 00 i R iy Tl Gl g A iRl 343+ 23-36

whi ch(1899)aNt. FalMHHﬂZAMIanMHM C[HGW SCSEnﬁ§er-Verlag Berlin),
deteréqaged by anYQOf a number of nethods, i ncl udi ng,

but ? Priacissial Sagoligdlli&r sxpamainy dibsrp fliselont Qresunple MALDI-TOF

P, 8 A Sl P

Fanul ok, E-L Wnnacker C-H Wng eds.
Spri gueunghistoshemiatdssa); phage or bacteri al
flagellin/fliC expression library display, or sinple

LD| | f t f ts
BT oot R LS o v o
assaymichd), fe@atkic (]Xﬁh'ph) nodﬁ,l epsleaﬁ st@ﬁheld,?ﬁﬁdéﬂm §€junum and colon
pat.che

t i |
oottt ReEd 4 Rrins Hise R Gbo Rt e ant-MAGU AN fAbs. For siining
j €] UnuaaRecHRk Afth HYRTa8 Igécgm ﬁoﬁ%édsa M&ﬁiﬁ%@bﬂﬁe anti-

controls for the anti-MAd r staining
sect iNMAICAMM mAhsiveate pe@PatedAbE) inifotzemibsmb @ektions were cut onto poly

f. th ti- te
B mirbeiiEofd sifbogliei Hechemes L Siatena Gty d5ain), then 3%
L-1 ysivi® @‘9?‘% ﬁdé'lﬂ ﬂh% andll (36 ogeé]ﬁetwareﬁsté]gso\ﬁth PBS. The

acet one m n en 3% per oxi
met hahéds werebleckad wmhgmtugabekmg Syrstane(DsAIﬂﬁ) {Clat. RRS X 096), prior

slld ocked with Bi t|nB k AK!

958 AUl B B ) LSRR P et
ant i bﬂdlyPE&Tia@@n 20 (0.0833Pand MePBRdnk de¥elo Wm&ébtawdm
PBS- T \/\ﬁ n 20 (0.0 é/\? and then bindin devel oped wt
rp- &8 ZP,:;P%W&P frab o Briotp Xk erd BAB sulstras (8igaia @@ No.

m n) 133905 B &n
g4 mAbs)Dﬁ@[ &ﬁg%&%o hj ugat e%mu% esdémgﬁfe Qﬁgﬁ)@xaq %gd (Zymed
(Zy méidt. No. 3840) secondary was used. The slides were counterstained with Mayer’s

Haemalum (1 min), washed and then mounted in DPX. ‘

[0235] Binding affinity was compared for 2 number of species (mouse, rat,

25 rabbit, dog, pig, cynomolgus and human tissue). There was no reactivity for rat,
rabbit and pig tissue by immunohistochemistry and no cross-reactivity of the anti-
MAdJCAM antibodies for recombinant mouse MAdCAM, when analyzed by
ELISA. The data for human, cynomolgus and dog tissue are presented in table
form, Table 8 below:

30



Cat. No. 3840) secondary was used. The slides were
counterstained wwth Mayer's Haemalum (1 mn), washed
and then nounted in DPX. [02351 Binding affinity was
conpared for a nunber of species (nouse, rat, 25
rabbit, dog, pig, cynonol gus and human tissue). There
was no reactivity for rat, rabbit and pig tissue by
i mmunohi st ochem stry and no cross-reactivity of the
anti- MACAM anti bodi es for reconbi nant nouse MAdCAM
when aairé §2z Paktday of EbbsSeactivitg oftah @ MAIC ANMBMbodies to MAACAM
cynongegids oahslogleg tissue are presented in table
form Table 8 below. 30 92 Table 8. Pattern of cross
reactivity of anti-MACAM anti bodi es to MAJCAM

speci es orthol ogues I HC cross-reactiviti Lum nex
human cyno marnoset dog CLONE BIN ileumileumileum

' 16.6.3h7 20 5 2h n d
1, bR e it
66, 4 5 n.d rLyjripey [ humag |, gynog masmesety
Bi ndi ng n. d: il oihvmmn  ileURy cAMileum
bi nding to speci’d ijsed®nd | st rugtures ade
| ynphoi d tispu&8is |i nddzat he shadi ng, ac¢ording
to the key. [Hel&bi topib bi

7.20.5 n.d

 7.26.4 3b n.d

ez nd S
- 2212+ n.d

£6134:2 ) n.d
ot nd [
n.d n.d

n.d
n.d

[No Binding
Binding
n.d: not determined

[0236] Anti-MAJCAM binding to specialised endothelial structures and
lymphoid tissue is indicated by the shading, according to the key. The epitope bin
based on Luminex epitope analysis and the pattern of MAACAM cross-reactivity
are indicated for each antibody. Luminex epitope binning data for anti-MAJdCAM

10 antibodies 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.3 and 6.77.1 (italics) were derived
from separate experiments than that for 1.7.2, 1.8.2, 7.16.6, 7.20.5, 7.26.4 and
9.8.2 (bold type), as indicated by the difference in font character.
[0237] All anti-MAJdCAM antibodies tested had the ability to recognize a human
MAJCAM epitope expressed on vascular endothelial compartments of the

15 gastrointestinal tract. Apart from 1.7.2 and 1.8.2, all other anti-MAJdCAM
antibodies tested were able to specifically bind the vascular endothelial
compartments of the cynomolgus gastrointestinal tract Certain other anti-
MAdJCAM antibodies, namely 6.14.2 and 6.67.1 also had the ability to specifically
recognize the dog MAACAM orthologue as well as cynomolgus MAACAM.,



based on Lum nex epitope analysis and the pattern of
MAJCAM cross-reactivity are indicated for each

anti body. Lum nex epitope binning data for anti-MAACAM
10 anti bodies 6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.3

and 6.77.1 (italics) were derived from separate
experinments than that for 1.7.o3, 1.8.2, 7.16.6,

7.20.5, 7.26.4 and 9.8.2 (bold type), as indicated by

t he dGkfientoce d fnétivialle hathachherid 823#b1oMNshuman MAJCAM-
ant i - Miadt&AMeaTHOReliigs .t ested had the ability to
recogni ze a human MAJCAM epi t ope expressed on

vascu[@®B88entht hﬁferaicemrmmﬁgﬁfﬁhﬁy of cdrtten dRi-MAACAM antibodies
gastr Apart from1.7.2 and 1. 8. 2,

t t t t
al | ?Ol’i 2‘ 3 I 4 m&&i&usw@ééﬂé@%égde@nm avhatiiee 2 siguctural
speci fdstAo} Mnsbéﬂé% 6n YSRE éﬁlrade,e n@?ggle {BQAe on the ]fbélé}{‘ed amino

conpartnments of cynom) gus ga
Cer t a#aid srguemncent Macaghed CAMIGAM (RigjasAMyana, Y Ianddol2, 156, 2851-

o Rl R B o s s MAICAM
CyNONBihgig dvEE Mudie. @Gﬁfﬁﬁ% !\ﬁg%% Hgﬁfﬁrc%%ﬁl ekdised

active chrneric cynonol gus expressi ng
alo q-y@pmolguﬁ gqeser[tmﬁz}nphh@dd (daf 20@mgessihg tHei 'lhﬁzlohglethod

ahfi S erta nti - MAd Mantlbodles for hu
and c{ﬂ ) @Z?ﬁ%‘é&ﬁ& gae Urﬂestlé?tﬁﬂ}cﬂgn%]e? Ervag 01130 dT
st r ucirithed ada ﬂea&besuéx@ﬁnﬁéal v&tmw ¥a1e%sg'%ra%§’éﬁgga5gﬁpﬁsﬁgga) A

[0239] Based on the published amno aci
Mac aciiepqviercefihe sprerssriranngribed pedduct Waswwbjested to PER with forward

he S RSE RGP TLALTE SRR OIS0 ST bl 5

Tot al ?mA@ﬁm@ €IGE GAT GGO gmzy;(Sﬁg%}Nt@bhg 5 Z%ﬁ With GC-2
r C

T s Dpestsef N BoSReh fon e i o Hevabr feapeane oE62°C.

| NSt TAICRTORGR phodécd tMRSpRdd: 8 de whd &Bdg %{E@Pﬁr‘%ﬂ&f ?&n al1%

transcribed wwth AW revérse transcri ptase
A pre8pese sdmniter eletfeophenesis sthen T@ﬁﬁ:’mmep r(hmm:tgemplﬁetween

ere CEPR st STECRY focieahilf Papatis sotimearEichusiagigs o

CGG (ﬁ@éﬂlmﬁs@té’d ariBbQcidRefNenc&Sare Bd WSS 1D N&K 49 and 50,
%(ﬁ 5? nera in IMGC nelt (Contech) and at an
ne

ﬁ@t“ie erature of 62C. An RT-PCR product of
the JoRf0PP"TRtReBLEENNR SN AR
| % agarogse géﬁe after el ect réﬁﬁ @QM’M{}? %éyaa'r}]},fsequences
cl onder t(lb uvﬁiﬁhm@agl omeinshew a }Ego&gr&l df&‘éq@é‘nc@ {dAtityX90.8%)
The | s V%?{ s%]? Snce qc?gnfl rmed. The nucl eoti de and
pr edi'C 151? Sigredp thig FusRGAbBEESN Y E0 SRRsARESIEN
SEQ h&cﬂ%l%cﬁ@g cidmolgus MAJCAM-expressing cell line, which mimicked
25  the anti-MAJdCAM binding pattern represented by Table 8, a Sacl fragment

corresponding to the cynomolgus a4B7 binding domain sequence in pCR2.1, was
subcloned directly into the C-terminal human MAdACAM pIND-Hygro construct
containing carboxyl-terminal mucin stalk and transmembrane domain, described
above. The sequence and orientation was verified, then a Kpnl/NotlI fragment was
30 cloned into pEFSFRTVSGWCAT vector (Invitrogen), replacing the CAT coding
sequence and used in transfections to generate single stably expressing clones in

Flp In CHO cells (Invitrogen), according to the manufacturer’s instructions.



20 respectively. [02401 The predicted human and

cynonol gus MAJCAM ami no aci d sequences for the a4[ 37

bi ndi ng domai n show a hi gh degree of sequence identity
(90.8% when aligned (Figure 3 provides this sequence
aligment). To generate a functionally active

cynonol gus MAACAM expressing egll Iine, which m m cked

25 the anti-MAJCAM bi ndi ng pattern represented by

Tabl g0341] a Srdindingefamnit M ACQAN sB6bslyNdorted té e CHO cells
cynonol gus a4(37 binding %ggain sequence in pCR2.1

was  CERSETRReomalastuman MAICAM ehimerawaspasseserby tlow

MAd CAM o R Y G OruR @bl éb@i?fit{ SP&{JQMA&@AM ntibodies was determined
carboxyl -térm nal nucin stalk an tF ansnenbr ane
domaivsingdesty simdldr IYabaladhesihe assey aetietd@ndbalr dbeme.aThobinding

S ified .then a ./ L FT nt was 30 cl.ope
15 o el AR Ny SBESAR RO T eEERS o ERpesier o 1R o
CAT coding sequence and used in transfections to
generate single stably expressing clones in Flp In
CHO cells (Invitrogen), according to the
manufacturer's instructions. 94 [0241] The bindi ng of
anti - MAdCAM ant i body clones to the CHO cells
expressi ng cynonol gus/ human MAdACAM chi nmera was
assessed by flow cytonetry and the functiona
activity of anti-MACAM anti bodi es was det ermn ned
using a very simlar 7Y cell adhesion assay as that
descri bed above, The binding 5 and functional activity
of anti-MAJCAM anti bodi es areexpressed in Table 9. 95
[0242] Table 9. Correlation between the functiona
activity in the cynonol gus/ human MAACAM CHO JY
adhesi on assay and human and cynonol gus/ human MAdCAM
CHO cell binding, as neasured by FACS, for a range of
anti - MAdCAM ant i bodi es. 5 FACS bi nding Functiona
CLONE 1 C50(g/ mL) human cynol huinan 1.7.2 inactive
1.8.2 inactive 7.16.6 0.72 7.20.5 0.62




7.26.4 0.96 0.53 irtM 0.83 0.47 1 0.75 rxr,.7z32
inactive |IWM (71 0.64 0.83 I1g& No Binding Ig
1,1111-1141. [0243] Taken together, there is a good
correlation between the ability of a given

anti - MAdCAM anti body to bi nd human or cynonol gus
MAdCAM as detected by 10 inggunohistochem stry
(Table 8), with reconbi nant cell -based bi ndi ng and

f unciibézial Taiste Py Coptelafiabbewdin thnctAGAW Bk Redi es
1.7.2,1-8,2 and 6.73.2, for instance, denonstrated a
c onsiYepEeleus Tumag MAIQAMGHQT ¥ pelssismpssaytand sumaanand

cell
o ot o T AR, CRC R 36 BB O L, or o
6. 73apgedizatidVAdRdtM hateodidse ability to detect 15
unctional blocking activity in the cynonol gus/hunman
dCAM JY adhesion assay. [0244] Similar approaches
coul d be useg—to—de ...c the—epttoepe—st—the—anti
MAACAM ant i bpdi es 6 and A '%b"}‘%%cml se dog
MAJCAM 96 EXAVPLE] F\'f'ctl'aé‘é'
the det ecti opn CHONE |ICenl (bg/Mbd
met hod of di $edde d ag\aotves
ant i bodi es can1i¥e usethattive t
circul ating |sbfi@aBl
sMADCAM i n cl i
bi of | ui d, sug
sputum is [4
bi omar ker fo
l[imted to, 4G
Based on t hejagg:
ant i - MAdCAM

[No Binding
Binding

[0243] Taken together, there is a good correlation between the ability of a given
anti-MAdCAM antibody to bind human or cynomolgus MAdCAM, as detected by
10 immunohistochemistry (Table 8), with recombinant cell-based bindiné and
functional activity (Table 9). Anti-MAJdCAM antibodies 1.7.2, 1 8.2 and 6.73.2,
for instance, demonstrated a consistent iack of binding to cynomolgus tissue and
cells expressing a chimeric cynomolgus/human MAdCAM protein. Anti-
MAdACAM antibodies 1.7.2, 1.8.2 and 6.73.2 also did not have the ability to detect
15 functional blocking activity in the cynomolgus/human MAAdCAM/TY adhesion

assay.

[0244] Similar approaches could be used to define the epitope of the anti-
MAdCAM antibodies 6.14.2 and 6.67.1 that recognise dog MAdCAM.



antibodies 1.7.2 and 7.16.6 appear to recognise
different epitopes on human NMAJCAM ELI SA pl ates were
coated overnight at 4Cwith 100 4L/well of a 50 g/nL
solution of 1.7.2 in phosphate buffered saline (PBS).
After incubation the plate was blocked for 1.5 hours
with a PBS bl ocking buffer coggaining 10% mlk 15 (200
pL/well). After incubation the plate was washed with
PBS (2 x 100 L/well) andexXemfpiEQ@V] utions of
MACAM | gd - Fc fusion protein, froma top
concentration of 50 IgHerif afidMALOARDPRE A%s Mately 5

ng/ el the defBon dfeiRulbiifedolvé MRICAMIAD almeth¥Bb L8 iagnosis
to the plate for incubation of 2 hours at room
tenperature. In a simlar approach the MAACAM | gd

- Fc Erote' n.can_be diluted in plasma or serum or 20

son@2dtlherntiyEhdGAMeaptihediss e g used far theedptecgion of circulating
det ' { ' -1 Ny
SeL BB DR, Vs BN By v,

corseruph sangiesyor diuer bérfluid) sucickdebluttnot titeitedeld, stool, urine, sputum. is
cont.ai ni t he, pri mar nti- MVAdCAM anti body, After . .
COLE A8 o e PR, A MAAC LR, AELET g
gL/baehbdlinained toliafphaatdry bH98 digesbat ed in the dark

i an Al exa488-labelled 7.16.6 (100 L, 5 g/nL). 25

W t h
10 Thd 0246l x Besed pa Bl spepehingng dota{ Tefdere /andB) LasithiAdCAM

15

20

25

30

X i : ooul
o TEaNia 1Y 2R R el o pe B SEM R el S1EDes g fypan
TheMAdGAM WBEISvaplaed werd toaRADveafigriati 43¢ Witk 300 ul/well of 2 50

Tween- 20, and binding of labeled 7.16.6 to captured
solHgHnE sHEOARE bidi2dR pherpdate puffered grlimg (PBS). After incubation the

fl Q7 L | Reader,. .. .
o REPREIRRIAL LSS0 PSRN LRSS FF gy i
3 100 pomwelint Aaer @tutatiah the plak was Wasleed WitHPBS @zé R8O pL/well)

em ssion_aperture). Wien fluorescence is plotted as a

f uet o gHlutions of kGlofr Bisiommaoioin] an atp concentration

f usi i ' it _indi h 7 .1.7.

L3 3058k 8400 CueS Gt pbBel £S5, Lot vonind of100 .

pu DS skict o tetpiitetoréndubstion EEhoudd atCtddin kethpddture. In a similar
essed in a biofluid or clinical

sol ubl e MAACAM expr ]

sarfperoach th?Mgd%ﬁb%a@hF EPIotsAD sfpheotidRtadsnpdrsmma or serum, or
oS LSRRI RS e B e Bl
di MadCAM b ¢lioped sanmpls, aWddCAlRd helowut Aismattghtyve domtrol, only
d ' tati f. 1 7 d Fi, .

s ARTEVet L B e SEbE Porttn B T rdniy sev G Ans iy

of AFieRtHi@fimastaayRie waGHasASd wh 210N Al d
West ern Bl ot vvlléth the ot her anti-MACAM ant i b)(vnéczlfrild?gL plate

de deniibebateddn thy ddilf With emAlgxad 88bsll ed 166 (K00 jatdelg/mL).
et h E)I(Al\/ng \é: . . . .
e Alexad4s8-labelled 7.16.6 was generated using a commercially available kit

(Molecular Probes, A-20181), following Manufacturer’s protocols.

[0247] The plate was washed with PBS containirag 0.05% Tween-20, and binding
of labeled 7.16.6 to captured soluble MAdCAM determined by measuring the
fluorescence (Wallac Victor® 1420 Multilabel Readler, excitation A485nm,

emission A535nm count from top, 3 mm from bottom of plate, for 0.1 sec with
normal emission aperture). When fluorescence is plotted as a function of the

concentration of MAdCAM-IgG1-Fc fusion protein, Figure 6, it indicates that



10 Amino acid structure of anti-MAICAM mAbs prepared
in accordance to the invention [02481 In the foll ow ng
di scussion, structural information related to the

anti - MAJCAM mAbs prepared in accordance with the
invention is provided. [0249] To anal yze structures

of mAbs produced in accordancgywith the 15 invention,
we cl oned the genes encodi ng the heavy and |ight chain
f r alghenhd adatteledor. 16. 6 earsipewsedl ifer diagbLEOFTRP 640 REdeté2RIAE the

o9t SBBRGH L Sohuie SeAdoAsd iserer o npinsiincsn ahatcal sEmpLe.
2x lﬁﬁs MHMM@S&@&&@ ?&Eth&%&é@@t A ) gnd 7166, but

XenoMouse mi ce using Fast-Track Kit nvi trogen
20 F¥remhinagan @f antawa%ﬁﬁ@vﬁ mnEUOdJMaMGOgmﬂeldDﬂﬁdnttﬂpltopes on

ol AL oo ST R lsBp b REPBleY ndeeS:

r eaﬂ]mllmtﬂmymsfdoumbeﬂdppﬁéd ﬁuﬁ@ﬂbvemfbﬁgbmﬁﬁlh{hssays such as
varl abl e se. and esi fam | y-speci f

ol i'GEHEE ]P% ﬁ?}ElSHVGB‘éW GSYCEUBIOtawﬂbWPﬂElW@ ﬂntl-h@&dCAM antibodies

VB 50" [ e el Wl e 5 sk 1 0

NO 108) was used in conjunction with prinmers specific
for the human Cy2, Mx0- #XMMPLEV:GAG GGA GTA GAG TCC
TGA GGA-3 (SEQ ID NO 109) or Q/4 const ant regi on,

10 MG 40d (5' GCT Gam =2 id G T - 3

15

20

25

30

(SEQ 1D NO 110) M&MMMPZ as

previously described in Geen et al., 1994). Sequences
of [8248] hdn Henfolowingtdistessiug dirtraral/ infirchakiap paiatedlm tihe anu—

t h t d b

e ARG ARE B B SRR TR e i B P Py e
RN{0249) nq ot 4nely28 stripstinees CRgfddﬁ@éii ﬁkae&ﬁdaxf’@%mh the
products were cloned into 1 using a TOP

cI GHieREOk e Qlonadthe sepsh Fﬂ%ﬁi@lﬁﬁb@ heaylyrand élght/céram fragments out
S egPﬁl@%ﬁE’cﬂé gg%dooﬁﬁasd'ﬂn%y BVenk %Lo'ﬁﬂé%%%&fe%g ¥ n v e%c Ik Sheshed

and an sequenci hg” mac Se(
ana$ fedlewsby al i gnnents to the "V BASE sequence

di i gpper %f %;ﬂwrg%ml%?m apgoxg@%%'é@ ]_}g@m)ioma, cells

Frl\{g%l‘r%tdl ﬁk])%hé Iilrg%%m%@g &eﬁéﬁ@@e hick Qgiﬁé b’a&“ﬂ‘rﬁ&@fﬁt ﬁﬁﬁ%ﬁﬁ%‘l} The

6. 6melatlon@f7@d@m mmed a_DNA \m iblloWe@By BCR? mﬁnm VH or Vi
77.1-nod

St B (ko e QO Phge g e

s ecjuin fdadon &Bplification of human immunoglobulin variable genese and d-esign
of family-specific oligonucleotide probes’; Eur. J. Immunol., 21, 985-991 (19 9 1)
or a universal human VH primer, MG-30 (5’-CAG GTG CAG CTG GAG CAG
TCIGG-3 (SEQ ID NO: 108) was used in conjunction with primers specific for
the human Cy2, MG40-d (5’-GCT GAG GGA GTA GAG TCC TGA GGA-3
(SEQ ID NO: 109) or Cy4 constant region, MG-40d (5°GCT GAG GGA GTA
GAG TCC TGA GGA CTG T -3 (SEQ ID NO: 110), or Cx constant region

(hxP2; as previously described in Green et al., 1994). Sequences of the human
mAb-derived heavy and kappa chain transcripts from hybridomas were obtaimed

by direct sequencing of PCR products generated from poly (A+) RNA using the
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10 such, total RNA was isolated from approxi mtely
3-6x106 hybridoma cells using an RNeasy kit (Q agen).
The nmRNA was reverse transcribed using oligo-dT and
an AW-based reverse transcriptase system (Pronega). V
BASE was used to design 5 specific anplification
priners, cont aining an opti mal R&zak sequence and ATG
d ry
LSRR o8 AR UL YR SR R0 fOtO,
'mablomnth (Iﬁwhxtcgeﬁpandl%@m smandmwerp aequenfagrusgigNiism dye

PHOIGALmGE K PREPLABLEN TRLTRO R Foct! Sgres
weaei hrfdlfcs@d ¥e ﬁﬁgrﬁlﬁ?éhtﬂb tientv BNBH@,%ﬂeﬁEH dibeetirg’s(Tomdingon} &t ?

1
~ o~ o~~~

al, 1 Mol. Bigh 22776798 (1998), Ttur, 1ol Genet' 3, 853601994

E?&IHQ@'h ag, 462‘@1:"&6‘313 %9&%\
TATCTAAGCTTCT CCATGGACT GGACCTGGAGCATCCTT

[gZSI@Sg’Qrthgqqgjloft}ag)antihqgiqg £2,1.8.2,6.14.2,6.22.2, 6.34.2, 6.67.1,

sTﬁT%%T@%W%WEm@W ET
B RAR A e SR Fesmon et
a& RP(IeSEQth Mgkn). TBY mPRIBA 8@s Feverse transcribed using oligo-dT and

GCTTCT gﬁ‘mn]g}g@ sggte O%romegqr-q%rwas usecﬁoI;T
dwﬁgzg[z | Dz ol %&Eﬁ@@%@‘&é&%ﬁ%ﬁﬁm&%&m T

5; Vi44-4 &' iieh

K3 a\(éggs apd%gir}:ted #Brabf2{ A3 5'
TR CTAA GACCOGGROG0CACCAT GAGGCT CCCT GCTCAGCTCCTG

3 (SEQ | Babley 10: 7 PLRAp@mer pairs for cONA amplification from anti-

@E@@@Twwﬂzmw%waﬁf

G4 GGT GT TGCAGACCCAGGTCTTC

LF N ) H o r-odd - Ad b Sewm e L) L S ok

VH1-18 5¢ TATCTAAGCTTCTAGACTCGAGCGCCACCATGGACTGGACCTGGAGCATCCTT 3’ (SEQ ID NO:
70)

VH3-15 5’ TATCTAAGCTTCTAGACTCGAGCGCCACCATGGAGTTTGEGCTGAGCTIGGATT 3' (SEQ ID NO:
71)

VH3-21 §' TATCTAAGCTTCTAGACTCGAGCGCCACCATGGAACTGGGGCTCCGCTIGGGTT 3¢ (SEQ ID NO:
72)

VH3-23 ' 5’ TATCTAAGCTTCTAGACTCGAGCGCCACCATGGAGTTTGEGCTGAGCTGGCTT 34 (SEQ ID NO:
73)

VH3-30 5' TATCTAAGCTTCTAGACTCGAGCGCCACCATGGAGTTTGGGCTGAGCTGEGTT 3’ (SEQ ID NO:
74)

VH3-33 5 TATCTAAGCTTCTAGACTCGAGCGCCACCATGCAGTTTGEGGCTGAGCTGEGTT 3/ (SEQ ID NO:
75)

VH4 -4 5/ TATCTAAGCTTCTAGACTCGAGCGCCACCATGAAACACCTGTGGTTCTICCTC 3/ (SEQ ID NO:
76)

A2/A3 5/ TATCTAAGCTTCTAGACCCGGGCGCCACCATGAGGCTCCCTGCTCAGCTCCTG 3! (SEQ ID NO:
77)

A26 5¢ TATCTAAGCTTCTAGACCCGGGCGCCACCATGTTGCCATCACAACTCATTGGEG 3¢ (SEQ ID NO:
78)

B3 5/ TATCTAAGCTTCTAGACCCGGGCGCCACCATGGTGTTGCAGACCCAGETCTTC 3/ (SEQ ID NO:
79)

012 5' TATCTAAGCTTCTAGACCCGGGCGCCACCATGGACATGAGGETCCCCGCTCAG 3/ (SEQ ID NO:
80)

018 5/ TATCTAAGCTTCTAGACCCEGEECGCCACCATGGACATGAGECTCCCTGCTCAG 3/ (SEQ ID NO:



80) 018 5'

TATCTAAGCT TCTAGACCCGGEECECCACCAT GGACATGAGGGT CCCTGCTCAG

3'
ID NO 82)

| 'TTCTQ"I GAT:

LD l\l("i RA\

(SEQ I D NO 99 Onhgorsequence t
TTCTCTGATCAGAATTCCTATCATTTACCCGGAGACAGGGAGAG 3!

Revlig&4 S

TTCTTTGATCAGAATTCTCACT AACAC'P@T CCCCT GT TGAAGC 3'

sl) Revig& 5’

( SEQ
(SEQ I D

3EYRappashT

CTC_ACC-_AT

"‘BJAAT A(:f‘ ("T{‘

GTCCO

Rﬁv

A
s

n° TR

GF’ GG A

Y

TR TCRGRATTECRA

RB"IEC? 2VK R1 SBMCWT%TTA@%CC?FRC

CAGTCTCC
) 8¢
QCCLAGS

Ol i, 2L T

".
1= @}

A1

prire >4

G ' :
%Ga&%% N s

83)

84)

3 (SEQ ID

&9

22 PVH BRI 5

ACTGAAGITTCCAGACGC

stQQvB_R{ SEQ
TAG AGC AG
s ABTvICAG AC]
sRARVES 3’
STAZRVA LT C

k DedNGec &%) cra Brelidre 2MhdeRte Ran- e A chiSee-T1 (Sxq 1o
GGE 3' (SEQ I D NO 89) 6.34. 2VK F1 5' - GCA

I's ATEE GACTerAGC rEATC FIotecAATe-TGBeTAT0CAG CAG
SEQ@T[2Dr M@ ccBia B 34 RYKERY' (Blo-1BEP: THIC TCC

AS TOCF AANACCTIACS TAG [ARC EICACCATEASER R N3 CTT CC-

SP4(ZEEY | D
AAC CTG AG
NS 6
Gq;-l;v

Gh F

s.(;s\.(;m@as (
GCG CAG CC
6 Bk .25%_rGAA
|- AERL ACA GO
s CCTVEET TT
TTG 3' (SEQ
SGAG™FCA CG

?&wﬁ% &

6.67.1VH_R1

.67.1VH _CS*

NE)-C BFT GACIYT 2WKACF265TAT CEAMTCAC BT THETE 738G
GATY 76 ©AA CTT ACT ACT GIC ACC- 3' SE I D
351 "RYKTRFCTE BETPEAE RETACT AAGTTS CaR AKT
oA L GAG, (é%&t% T es 3 £5Q LR D08 e

gﬁé Ig NO:
bE@slr RadNedr A28 hac »rd Vi Bl c5r ch(EE @E\QAQE\Q »MBCm-

TGt 6A3: BTG G- 3' (SEQ ID NO 95) 6.67. 1VK
TAACEAN GRARCET GG TG cGT AcGCA (HGAD GAAIACC

3¢ ¢ @6 yc1herd 7aT] WK R’ (50 -IGR0 THGL

C TGT STEE TRGAEAR GCRCANG CPAGHTAE G ACC AGG ACA Gee-
3|<£§QNE)N°9? 6.67. 1VH F1 5' - CCC TCA GGG GIC
As' TENEST TAG TTACS&T Gﬁ@T’ﬁE@(‘ %G&“A@ﬁ g (T§E€5G‘3I' f5=e

Ci été& E?Cﬁ 'F&fb\ '§ G &9 ACA CGT tca Agrgécp;‘a%gg

5/-GGT TCT TGG ACG TGT CTA CTG ACA TGG TGA CTC GAC CCC TGA GGG-3’ (SEQ
ID NO: 99)
5’ -ATT CTA GAG CAG GGC GCC AGG-3’ (SEQ ID NO: 100)

.77.1VK_F1
.77.1VK_R1
.77 . 1VK_F2

[ W W K]

.77.1VK_R2

5’-CCA TCT CCT GCA AGT CTA GTC AGA GCC TCC-3’ (SEQ ID NO: 101)
5/-GGA GGC TCT GAC TAG ACT TGC AGG AGA TGG-3' (SEQ ID NO: 102)
5'-GGT TTA TTA CTG CAT GCA AAG TAT ACA GCT TAT GTC CAG TTT TGG CC -
3’/ (SEQ ID NO: 103)

5'-GGC CAA AAC TGG ACA TAA GCT GTA TAC TTT GCA TGC AGT AAT AAA CC -
3' (SEQ ID NO: 104)

7.26.4K F1

5'-CCT GCA AGT CTA GTC AGA GCC TCC-3' (SEQ ID NO: 108) .

7.26 .4K R1

5'/-GGA GGC TCT GAC TAG ACT TGC AGG-3' (SEQ ID NO: 106)

[0252] The primers pairs were used to amplify the cDNAs using Expand High
Fidelity Taq polymerase (Roche), and the PCR products cloned into pCR2.1
TOPO-TA (Invitrogen) for subsequent sequencing. Heavy and kappa light chain

sequence verified clones were then cloned into pEE6.1 and pEE12.1 vectors

- (LONZA) using

Gene Utilization

Xbal/EcoRI and HindIII/EcoRI sites respectively.

Analysis




ID NGO 99) 6.61.1VH CS* 5' -ATT CTA GAG CAG GGC GCC
AGO-3' (SEQ ID NO 100) 6,77.1VK F1 S -CCA TCT CCT GCA
ACT CTA GIC AGA GCC TCC-3' (SEQ I D NGO 101) 6.77.1WK
Rl 5' - GGA GBC TCT GAC TAG ACT TGC AGG AGA TGG 3' (SEQ
ID NGO 102) 6.77.1VK F2 S -GGT TTA TTA CTG CAT GCA
AAG TAT ACA OCT TAT GIC CAG Tjgh TGG CC - 3" (SEQ I D NO
103) 6.77.1VK_R2 S -GGC CAA AAC TGG ACA TAA CCT GTA

TAC TIDZ53JCATAEE] AﬁEthhéMa@@nd 1Bppd BEQ chiinNehe %t@l‘f‘z)atwn for

7.26.4 CTA GTIC AGA GOC T
| D NOY2© ﬁig%‘?ndmﬁ %% ipfheinvesiencae TCT GAC TAG ACT
TGC AGG 3' (SEQ I D NGO 106) [0252] The priners pairs

wer e Tebed] {:HAp bhd Kaphieli n GRhogHEsRARd H gh
Fidelity Taq pol yner ase ( oche) and the PCR products

far

cl oned nto CR2 % TOP Iﬁ él |JVTLru9cur Ot laht Chain

p
SubsequERy GRANSREFSTTRaYF HY-kagpat oRCi e
sequence—ver3 chgmmca te—then Aed—-ito 5565251
and pEI§&2.1ZIB e¢ Vg Usi ng | / EcoR® and ks
H ndf I | Eﬁi,)gi espe igvel y il Zation
Anal ysip 41985 %@L Tabl g Jré- d| spl t e gavy a ﬁ
kappa |} gpbegh il\mHg@Epe ut gelszatl on ‘ﬁég—b chohybri R?ra
L Sy a y

b

out I'i negs Vimeent i onpskabl e 11;

l'i ght clagg: heviidsd | zat hom, Heav n Kappgs | i ghty,
Chain [&k y3ldh VX Ja0d1. 2 VHEd 5 -d% JHAD
JK5 1. ot 19HDG- 19 Ity A3 JKYay . 16. 6 g¥Hl - 18 ji4
D6-6 JH vH372320. 5 diHe 4 D3- LPed HED AG1aK4A ko

Ft HB-ZHEb A2s-9KI VH3-jR8p D515 Jhbdb 0132ko
1 ﬁéz& PR D63~1Qon]i$6t5 A26!H4Hs<4 ~6842f1 ks

5 Sequence Analysis

[0254] To further examine antibody structure predicted amino acid sequences of

the antibodies were obtained from the cDNAs obtained from the clones.
[0255] Sequence identifier numbers (SEQ ID NO:) 1-48 and 51-68 provide the
nucleotide and amino acid sequences of the heavy and kappa light chains of the

10 anti-MAJdCAM antibodies 1.7.2 (SEQ ID NOS 1-4), 1.8.2 (SEQ ID NOS 5-8),
6.14.2 (SEQ ID NOS 9-12), 6.22.2 (SEQ ID NOS 13-16), 6.34.2 (SEQ ID NOS
17-20), 6.67.1 (SEQ ID NOS 21-24), 6.73.2 (SEQ ID NOS 25-28), 6.77.1 (SEQ D
NOS 29-32), 7.16.6 (SEQ ID NOS 33-36), 7.20.5 (SEQ ID NOS 37-40), 7.26.4
(SEQ ID NOS 41-44), 9.8.2 (SEQ ID NOS 45-48) and the modified anti-

15 MAACAM antibodies 6.22.2-mod (SEQ ID NOS 51-54), 6.34.2-mod (SEQ ID

NOS 55-58), 6.67.1-mod (SEQ ID NOS 59-62) and 6.77.1-mod (SEQ ID NOS 63-

66) and 7.26.4-mod (SEQ ID NOS 41-42, 67-68). For each anti-MAdCAM
antibody sequence cloned, the sequences of the signal peptide sequence (or the

bases encoding the same) are indicated in lower case and underlined .



~~77v1l, VH3-21 D6-19 JH6b A2 JK2 192 VH3-33 03-10 or
D3-16 JH4b 018 JK5 102 5 Sequence Analysis [0254] To
further exam ne anti body structure predicted am no
aci d sequences of the antibodies were obtained from
the cDNAs obtained fromthe clones. [0255] Sequence
identifier numbers (SEQ ID NGg; 1-48 and 51-68 provide
the nucleotide and am no acid sequences of the heavy

and k{aqapa] IthfesqmmomfdetéeQuenwal enmie@%én the erégmted heavy
antlb Les 1.7. QIDNGCS 1

5- 8) , S gnyo@ @n&@@fgmﬁ‘zedlessl 72% b8 @s&d}l pL. &r@e 6.34.2,

13- 16
57 30b 790 4268 1B REB0 4 30k P 5 Ay R e
29 329f thg reppectivé SEQLINE gei@Sp1®8u@6) ThelpBBiohs oSHD @IERN@DRZ and

O N P UMOPERE Y

6 22 ged sSEignk r1edpoa
22 o Sk g et s

( SEQ VhsrRésreae aé@}lom ﬂre @@r@ﬁsmqv@e'@cmpmwbe Agrmline
67- 68ﬂ1ese':a9£m%ﬁ:§féd%§taé’)l}$‘ﬁ1 0¥ Sequence

cl oned, the sequence e S|gnaﬁ peptlde sequence
(or t [92571b aBgurce AKel povideseqane) al@nmmﬁdieﬁﬁdeﬁdhd Iﬁtedlcted kappa

1P ov iR SRR S sshEies OBt mbRIERA Thddt del 2 6222,

heavys.34:ba. @7 Brd. 7802, 881701 WJ@"?%SS E7 26af‘£ﬂdbf’@| Q%ﬁd the’anfino acid
1.8.2, 6.14. 6.22.2, 6.34.3

6. 77.5¢qucpcq gf @e Iespegivs germips, gﬁnanmdgcts Iheposmm o he@DR]1,
acid f
o ooy & S EDES solfiBel AREE bR Aappogs between
sequehe @g)r@sfsed; fequeme ithxoetinespaidimglgeealihé thed are 1ndlcated in bold and
g fferenc S bet we the  ex ressed sequence t

br r SR T Ao AR BB s eieneii e forfhe gpnline
and 1iRehe: inhieked as £( ?ﬁ%te loBBflieelicEXPr essed

sequence conpared to the gernline "these are indicated
as a in the germine sequence. [02571 Figures

1K- | ”6%6694 dosicliresitongl v {oy: pcowiationtvad deamidation:
predi cted kappa 10 light chain am no acid sequences

of t HE238ht ihs@fiaet of symp of theghanges imthe 2xpessed agti- MAdCAM

6. 34. aﬁtlbfﬁty%g%&mﬁg c&% g:t‘ed@snal7 h& derYVegi%grmlug %eﬂgeﬂce is %o infroduce

and 9. 8.2 an no aci
2@espeetduce tlgiepmtbnmﬂlyg:eum h@rsﬂﬂ}ecﬁte N—Iiﬂlasd@ﬁttds 1afién PAsn-X-

taP: %ﬁ{n{)l C@ggd%ﬁtmﬁm g)? oo %le 2h)e Talllretnluglcc)ﬂdcl aecfd sequences
encoding the kappa light chain variable domain amino acid sequences of the anti-
MAJCAM antibodies 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.26.4 and 9.8.2, (SEQ
ID NOS: 16, 20, 24, 28, 32, 44 and 48) and the heavy chain variable domain of

25 antibody 6.14.2, (SEQ ID NO: 10), predict the presence of N-linked glycosylation.
The presence of this post-translational modification was investigated using a
combination of SDS-PAGE and Pro-Q® Emerald 488 Glycoprotein (Molecular
Probes) staining with mAbs 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1, 7.26.4 and 9.8.2.
[0259] Briefly, approximately 2 pg of reduced anti-MAJdCAM antibody was

30  loaded onto a 4-12% SDS-polyacrylamide gel using a MOPS buffer. Following
electrophoresis, the gel was fixed in 50% MeOH, 5% acetic acid and washed in 3%

acetic acid. Any carbohydrates on the gel were then oxidised with periodic acid



t he expressed sequence the correspondi ng germine they
are indicated in bold and 15 where there are additions
in the expressed sequence conpared to the germine
these are indicated as a (-) in the gernline sequence.
Presence of post-transl ational nodification:

gl ycosyl ation and deam dation;y, [02581 The effect of
some of the changes in the expressed ant i - MAdCAM

ant i hodlytaived using ero-QEERhEdIMMESGE gb@prd@fﬂ S8 18 ie&%ar
seq ugn(%)és)sl s to_introduce 20 residues that potentially

coul bt finglgvagh stareslyesipyetoinystaining wag m_snansed using a

Ser / Fp see Table 12).
The nuc?egléggéa%ragg%géﬂu%ﬁ%{e@oelgﬁ% 94)% e kappa |ight

chai 10298} i dtfleegljoombieiamtaininggind gsle\qalﬁdﬁﬁﬁﬁ Pt tdtdl®rotein using

bodi 2 4.2, 6.67.1,
gngésg%c@l%ylm 1rg%e!12ss 36 @alzfsei '@E@ a ﬂg)rRﬁgsncelsganner setata
20, Rdyeldfyth 3247 341411 a’Ehe"i@pg Mght &ﬁlﬂ%%@‘é?tl-m&%%nmbodles

vari abl e domain ant i
10) , OptedPef2t ﬁé’/’ér @IS Zﬁ‘ I,I\V 26. ﬁmﬂ%@ b stafrat ipositively for the

Th | 9 di f
s PreeaRpErehton iBaboRt ol LT AN SR RRR R A v
Pr o- @(ubpdfrmﬁem, Wadﬁﬂu@b‘gedap Iu@'bﬁc/’ﬁh)(rh&ﬂrﬁﬁwdhgéstloﬁ’fﬂﬁ@ eELMS/MS

tai n| E 34. 2 67.1, 6.
lé 173 Copt gnméﬁ%e grgsezlce o? Mﬁ@}tngﬂclpepnde and provided
apprmdhtmﬂaeédﬁf%nﬁu&i‘ of & Iﬁ%ém%%%ég/b @it i body was
e

30 |l opaded onto a 4-12% - pol yacr gel using a
MoPS 080t ePpeciHis AonGRY seelaces m;ihe)CBRlst,egmheoiyain MisiCAM

fixe 0 shed in

ac et%éllbgcg?g {Oﬁ%q_!%:%frsfgo %?‘2‘%28 3 href’ﬁ%r té%le THe Sleﬂ%%"e to

OXI ddesmuidation. hD{aemdatilcm #@qiedtrd A irdiddusds @hvé%hage and can also
%{;t)o meral.d 488 d ycoprotein Stain Klt ( Mol ecul ar

’fSP’éan%at‘PPn‘&‘chWh%WI@ eEfpct the gropptios ef an antlbody For anti-
St a' MA@@AM%H?(&M' 1l ’%@ Z}%Q 094 6}[28§6 H}%rpi%%g%]eco SRAAEd Asn-

set at a wavel engt h’ of
gly dmpﬁr@twesﬂawwm asseb&dg@i MBS ESHRVECRDY fBHkafhgft@bpmg the

protel n 5 ,.SYPRO rotein gel stain and

anal y%aggar% e chap Wdf}@géﬁge scanner set at a

wav g thntbh £ £ tAen

nax ﬁ%CAM aﬁt s (;Edl easn-ﬂ]ﬁlmm éﬂtﬂﬁ&y‘fh@tsﬁ%_fg s of the

2G5, 73rypticidspN mep@eﬁ@@smswsmlaqsmﬂ:am ®9) (1573.7 Da) was

posig f of.
addi't Ilegt%g%{orégél 1{0% t | on e ﬁ }ﬁw‘%&ﬁf&%@iwodfﬁg 34*’" as
was rediopé ot HblmM)Dﬂ"fIy Ik ARV RS VNG iodb sk a}m subkb%luenﬂy
LC'%EtNB 8 a x){Sl S confl rmed the presence of
RSO PIREAA G PHR igvation bAfica Ge0m M HEhdmM CaCl, pH
confzig)math @ﬁhw‘d K Rdeh tkd Rl
0261(? Specific yAsn- K sequgﬁ%esg ggﬁ?@ﬂgﬁﬁﬁ tr%pssm
f ARtomegpdcamrotease: protem ratio of 1:20. Protein was dlgested in trypsin for
15 hours at 30°C, and the resulting peptides separated by HPLC using a C-18 RPC
on an Ettan LC system. The 3 3Asn-containing peptide (4032 Da) was collected
from the column and diluted in Asp-N digestion buffer (50 mM sodium phosphate
buffer, pH 8.0). Endoproteinase Asp-N (Roche) was then added at an approximate
30 peptide:enzyme ratio of 10:1.
[0263] Acetyl chloride (100 pL) was added to a sample of methanol (I mL, -

20°C), the mixture warmed to room temperature. The tryptic+Asp-N digest was
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antibodies, 1.7.2, 1.8.2, 6.22.2 and 7.20.5, render
these regions sensitive to deam dation. Deam dati on
at neutral pH introduces a negative charge and can
also 15 lead to (i-isonerisation, which could affect
the properties of an anti body. For anti- MAJCAM
antibodies 1.7.2, 1.8.2 and03.20.5, the presence of
deam dat ed Asn- isoaspartate resi dues was assessed

resi§d #ha Speess Kempgndtben S WLy thwg;;hﬁgr;lfanetyl ploridpnns gg@d (45
S8 18 S B BB AT ol e v

t( repptitated\ip0.MIERA iaf]ldaptéiﬁ@k_d f&/@ﬂ%&ﬁ?‘kﬁ(_{ ﬁEQbHy[bd\i@eNS\@%éger-DE
s selected for, nonjitorin - M.

T RIS Ers8 By PeRo et iaE St o balb o e aver

alsktprt kdtioa | RAQES BFL S td A s

bl?f f_i()er rg%gﬁalnggg%&r}?%ﬂ Itgr yps?%@%?gest i%ﬁﬁ%ﬁ%%g?ﬂ(%gms

TMellipore) follawedd@id2oplpHnixingyith Theyano ntatdy. Fas nsthgtated

m xed. W th sequencin rade L r | n
(EPaegai s ¢ SRS ey B el ML o BeSa &P Plus ton Tap
P\Vdse SPeotdsn dlérgs abeeb. The ERIYBS sl Slimbkd shaighSind thd96n Trap
and the resulting geptl des separated by HPLC using a

cMpambpeptigas Warerupseruentyanstyaed bPR SRS AR BheMiSgwas set
. | '
P 8 SR sl ) 08, HEADIER) T Ml
plamphaesttben fbfdotad, to MB/BIDYnalfsigdopr ot ei nase Asp- N
h t hep .added ' o .. .
pdaiede. SRSt pubi Sedieds S EriaMAACaM Tinogiveae

(100 L) was added to a sanple of nethanol (1 nmi, -

ypti [ JEST WiBIyd8Egfatia [ed 1 N_a| SPedtldates P

§;)L,) . [TNT ey @hEnWar Med—t o T oom lel@gbﬂiémamirfﬁe
BEONE} L (NES/T) hel areiieapl / goeitry |  ¢lcbafim@e | was eéded [ ddafirmed

172 foom tenp)|, then fried again 1 n a Speefs¥ren € ms
egsld fing residue was [e- constitluted inj0.1%dERp ahd o
paptdes were gnalysedfinitiallylon the Moyager-DE
PLRE, MALDI - TOF SS speftroneter ysing ei Fheﬁgﬁd}ﬁy

iZbgggel ulose jthin | ayer 5 sagpl ‘%"59% ation net hpd ™

egﬁﬁssgpgse R}“éi f| CATI DN Usi ng %i pTi ps

Nl pore ol]l owed by droplet fixing wth cc-c an%

WEEY. The methyl at ed| SEEBITAE i X% ha s Tal N.D

W:gded using LG M5/ MS26RNESBRCY X8 up lon Trap

: ,;*';ﬁpectroneter as apGVENKIFRa ¢l k4@ as pl unbed

ht i nto tjhe lon [Tressonkd and xrep i des were

/ Huent |y anal ysed pysdéssesd / dMmez The M5 was st

42 anal yse gl | ions| heiyeer 300 gog 2p00 Da. The

et ket — - i S |
ongest TonM TN any partrcur ar — Scalr was™ t et
regted to MS/MS anal ysi s.
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Mutagenesis studies:

[0264] The primary amino acid sequence of the anti-MAdCAM antibodies
exemplified in this invention can be modifie d, by site-directed mutagenesis, to
remove potential sites of post-translational mnodification (e.g., glycosylation, de-
amidation) or to alter the isotype background, or to engineer other changes which
may improve the therapeutic utility. As an example, PCR was used to engineer
changes to the anti-MAJdCAM antibodies 6.22.2, 6.34.2, 6.67.1, 6.77.1 and 7.26.4,



Tabl e 12. Post-transl ati onal nodification of

anti - MAdCAM ant i bodi es Heavy Chain Kappa light chain
A ycosyl ation dycosyl ati on Deam dati on CLONE ( NXSI T)
Confirmed (NXSIT) Confirmed (NG Confirnmed 1.7.2
LQSNGYN Ms  1.8.2 LQSNGYN M5 7.16.6 7.20.5 HGNGYNY MS
7.26.4 CKSNQSLLY Ms/ PAGE c 6.194 , F6:fig4. TENNSAMI N. D
1'.22 SGTNFTLTI PAGE LTINGLEA N.D 6ASQNI SSYL PACE

SSNNXT et RANGER: ﬁﬂﬁé\mrklséquéhc&% & brnding, toR&aEN J&Yeﬁﬁ@E
s. 6-774, 1 SCNSSQSL. PAGE  HSDNLSI'T PAGE | g

Mut agerrsylagion sife aééfor tozeage ﬁlneso@meﬁmplggramdrt@ adimpn 1gG,.
R R e

mut a@eﬂ@@ﬂs SEQJD NOSoi® 1Fp2emtd 26, asd k@;;a(bifght nucleotide SEQ ID
Be SHGET Sy 2ot opd ¥ vet TeeedaGidste BalRgroon s using
i ﬁe‘fﬂggﬁ??‘éteﬁ??‘f??“y’b B e TR LT

engi ¥ ePQRmrmmd@mZaﬂt_Vbb_m ead 6.22 2VH_CS*
r evéﬁ? and VIS il 2L . 1217&% v us[eg 2 ?qﬁrquf%gepa{age PCR

certain traneworKk sequences

r enoedyntd @hand(2), Lg;mgcmﬂdpahd Ot ‘p‘d)I@/ﬁféra@él gidi pCR2 G MEOF®D-TA

e A B B b e ek R 1.

Egal FfodlEBﬂé:{l? ahd fiﬁ M&H%d cddbintd in £ thiRBCR ep . 50 ng

ppos:aellc:h) a%ong vglli:ll(a: V%%t f;Bd:ndS\IIEK6 22.2_CS* primers, to generate the rmodified
6.22.2 heavy chain V-domain. This modified version contains a His/Phae mutation
in FR1 and introduces an Xbal restriction site to enable in frame clonin g into a

15  pEE6.1 derived vector, termed pEE6.1CH, which contains the corresponding

- human IgG; constant domain. The final PCR fragment was cloned into the Xbal

site of pEE6.1CH, checked for orientation and the insert full sequence werified.
The nucleotide sequence for the modified 6.22.2 heavy chain is found in SEQ ID
NO: 51 and the corresponding amino acid sequence in SEQ ID NO: 52 . The

20 changes in the nucleotide and amino acid sequences compared with thes parent are
indicated.
[0266] 6.22.2 kappa light chain: PCR primer sets 6.22.2_VK_F1 and revKappa
(1), and A26 and 6.22.2_VK_R1 (2) were used to generate separate PCCR products
(1) and (2), using an Expand Tag polymerase and a pCR2.1 TOPO-TA. cDNA

25  template (100 ng) represented by nucleotide sequence SEQ ID NO: 15 . Products
(1) and (2) were purified and combined in a third PCR step (ca. 50 ng each) along

with A26 and revKappa primers, to generate the modified 6.22.2 kappa light chain
V-domain. This modified version contains Asn/Asp and Gly/Ser chan ges to the
FR3 sequence. The resultant PCR product was cloned into pEE12.1 using

30  HindII/EcoR1 sites and fully sequence verified. The nucleotide sequence for the
modified 6.22.2 kappa light chain is found in SEQ ID NO: 53 and the
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5 NOs: 15, 19, 23, 31 and 43, were used as a tenplate
in a series of PCRs using overlap-extension and a
panel of primer sets described in Table 10. [0265]

6. 22.2 Heavy chain: PCR priner sets 6.22.2_VH Fl and
6.22..2VH CS* (1) and VH3-33 and 6.22.2 VH R (2)
were used to generate separatg<PCR products (1) and
(2), using an Expand Taq pol ynerase and a pCR2.1

Tmﬁnﬁébohﬁﬂwnb esgls &néeliQCSBI%)D NPrsas efhée gh%%es in tge

nucl e t| uence, SEQ | D NO Pr oduct s
(2)2 fd misg %e&%¢wma¥¢dawmthedpmm are éplicated.

0 *
P e linonae i ot ol
V- déhendhVHFH0s anrbelB4.2eWHy Bl s{B)amre os¢dto rges1eerdte %bﬁﬂ@ce PCR
R 0 L RGPS oL L Foro.0a
derdDieAl teresihie(100 @g)rfspieabﬁﬁﬁ %ﬂcle%ﬂ&&q&%k@ﬁ@@t fﬂ‘ﬁo- 17.

correspondi ng human |1 g& constant donain
PCRTPHUsEHE handyes Werpiatied g combinkd i a thiird @GR stpﬁﬁﬁz 50 ng

CH, r
Seqesgﬂn) @Aﬁ%‘é)}r | }?VHg 3 Z‘Hﬁﬁg €S gnge{fﬂgﬂ (Jggn?rgt e the modified
mo . 34. %UeﬁyZBalﬁ Vrdamyinc ﬁ"anlmbdiﬁé@tlét@wh RoOMAdnS B Seﬁ@rg bitation
and Eggaﬁlﬁ ond| ?m no acid sequence in SEQ ID

000 ekl FoHONEM Atk e Betraitama plaming into a
ac IpBEBA0ULNEE Se GOHTRAN R
. nlﬁ’ﬁ Stod,. [02%‘%1 Rt I R it e cgespondine

2G2 copetant demnaing é"\lleﬁpplaPCR ﬁ)agmamm@lmd into the Xbal

2
o oﬁugﬂ%ﬂ%ﬂct Gt o S RS S Rerd SR et sied
an dha np@amab sEQRAcd for thdiNAdiZRd 58yl Bdaey (HIGh fsgfbund in SEQ ID

8 nucl eotl de. sequence SEQ | D NO

2}1 § CORTRSPQUSNg AERIRO aeid isequsacemdS EENED MQJF 560 The

thbﬁ%ﬁl E’m thé BRc1EAR FRE

revKagpa primers, teggggﬂ%r ate %eﬁgéﬁgf?ﬂgﬁﬁgh?%pamm are
H}S‘é\candght chain V-domain. This nodifi ed ver si on

CONARDS LTRSS SRS MR e B ),

pEE_Bz 2lvmrs s iGN 6. 34 N AK FEC@R asSidlies @Idzf WK »Fzseﬁﬂ%msppa
ver fied. The nucl eocti de sequence for the nodified

VTR B350 RpRasete sepsraie PERimsotiets (). <R and (RDusHE aarfikpand

e S FRPRERIN 0% S0 SRS R o

s ebidentids scqmapa?r %EQ\lDtN\Ot He Pradwns (135(@) i andi (GRiv@ek purified and

6 8 o By o BeYe STl sl (O P i o with 012

6. & @341 VR RO BHmbRY, & piRehtd e IREHBHA o8 BHAMRLE pfodBets @
and (3) were combined in a fourth PCR step (ca. 50 ng each), along with
6.34.2_VK_F1 and revKappa, to generate the PCR product (5). PCR products (4)
and (5) were purified and combined together (ca.50 ng each) with primers O12 and
revKappa to generate the modified 6.34.2 kappa light chain V-domain. This
modified version contains an Asn/Ser change in CDR1_ a Phe/Tyr change in FR2
and Arg-Thr/Ser-Ser, Asp/Glu and Ser/Tyr changes to the FR3 sequence. The
resultant PCR product was cloned into pEE12.1 using FlindIII/EcoR 1 sites and
fully sequence verified. The nucleotide sequence for the modified 6.34.2 kappa

("
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5 products (1) and (2), using an Expand Taq pol ynerase
and a pCR2.1 TOPO TA cDNA tenplate (100 ng)
represented by nucl eoti de sequence SEQ I D NO 17.
Products (1) and (2) were purified and conbined in a
third PCR step (ca. 50 ng each) along with VH3-30 and
VK6.22.2_CS* primers, tc gengpgte the nodified 6.34.2
heavy chain V-domain. This nodified version contains a

Se rligm chainifsafbinein BEQ D 1;@3 sarad? tHHdoﬁfébtﬁﬁﬁl u@rm?f{a@ beid seqquence
res on sife fo enable in franmg cloning into a

pEEB I’Sébdt’r \(Peég'vgg? ehengesdp thenysisotide agd-pmigei asid sequencess
Cor&bﬂipﬁl%dtvhﬁltﬁ@bé@%@fﬁd{&tedhumn I g& const ant

domai n. The final PCR fragnment was cloned into the

de0269§. tteb7at BESS, chaj: R{ORphimdr fabs 6.67 ileMHaFi and a:6d.1VE@_CS*

3 EL Vil BSREE. VRTRT [ iers TR DS 0L L0 pr,
. n pﬁﬁ:}cts[@l)lﬁldl‘ﬁ@ uslﬁgaﬁ@ gmﬁgﬁ aﬁggésﬁgiﬁ%@wmpmm

%ﬁi\ﬂ% él%Qrﬁgam aepa%sﬁréﬁeé bbj aéﬁé@@;decss e§EQ IhNOna 1.

st o e 8Ly, R B 5

6. 3ach) almgﬁhth:MH4@f Bd. \KVET.R2CE R primass, mgdnelase the modified

ge%ésr o Zl?ﬁ‘l%t e PR doe: Kagﬁg"dﬁ%qdé&‘(%yav\g(r’gforgﬂﬁs fmfle-Lgut /g da/Met-

an SE%}V@D&)n‘;@z@loﬂQh FRB lah& ShtRiAdced aR AT Testidnlh Tie & Mble -in
tenpl ate (100 ng Eresent ed by nucleotide sequence

SES2MY Qk@mgwto app%% @gnxeﬂ)vectog)temml HES6. b(éﬁie\vbl@h cériteadns the

(osomishondig niiin IRPSROUR QB 18 B PR b es ctonea

p r inte the, Xbad sje ofpERel @Hﬁclﬁﬂ&dﬂbﬂdﬁﬁttat(oﬁa) andl?ﬁ?inpéwﬂmc ts

g I L 5 SR 1Sy i
r e‘i’dﬁﬁhﬁﬂﬁs %IIQIgOQB@E&i thB @oPdBoRdiag Uifind d seP g&ce in SEQ ID

products nd (5) were purified and conb |ne
t DX 198 ahmeﬁgl tbanw)leqmd@ lang aingner acidgequenngs comparec with

re%ﬁ’%ﬂ’é&%l’g‘ﬁgﬁg‘ﬁte the nodified 6.34.2 kappa |ight

omal n nodi fi ed version contains an
x 0236y 6mang_@pbm1wﬂméama Pgéﬁﬁsﬂiﬁ?{r setw]ﬂm l ‘VIKFtRQ atiﬁﬁre@ldappa
PR e b eaT o el @Ererepirt a@gﬁﬁ%@aﬁm&oﬂm
in 2
(0 aﬁ&@}) us]fn%‘% Eﬂ)a H k {eot%gﬁgég’uence Jpé ¢DNA

sequence veri
notpplase (803%) Zem@pmd m @uclbcptgh:tseqmm SEQ IDoNﬁ)d 23.nPShncts

i Dﬂ@%egdf% REF pudedR BRBAGHLS FAH) R Sfapdof M EL alone

anwitb Btacaéﬂ rSﬂQ&g@B @ﬁﬁ)ers} wme&@e ttde b i $.87.8 Mapid 18ht chaln
i ndi cate
9 fomam This modified version contains a Thr/Asn change in CDR1 and. an
Arg/Gly change in FR2. The resultant PCR product was cloned into pEE12.1

using HindITI/EcoR1 sites and fully sequence verified. The nucleotide sequience
for the modified 6.67.1 kappa light chain is found in SEQ ID NO: 61 and thhe
corresponding amino acid sequence in SEQ ID NO: 62. The changes in the
nucleotide and amino acid sequences compared with the parent are indicatexd.
[0271] 6.77.1 Heavy chain: PCR primer sets VH 3-21 and 6.22.2VH_CS*

were used to generate a single PCR product using an Expand Tag polymerase and



10

15

20

25

30

[0269] 6.67.1 Heavy chain: PCR prinmer sets
6.67.1_VH FI and 6.67. VHCS * 5 (1) and VH4-4 and
6.67.1 VHR (2) were used to generate separate PCR
products (1) and (2), using an Expand Taq pol ynerse
and apCR2.1 TOPO-TA <cDNA tenplate (100 ng)
represented by nucl eotide seqggnce SEQ ID NO 2. 1.
Products (1) and (2) were purified and conbined in a

t h|arGCRxRTmmc@Nﬁ@erﬂlgateqmg)%[ﬁegmmdtﬂfw/ Méfeoﬂd@&gluence

e nodi

VK te t
o GEAITRBEY 290 M E . prosieathmorprigestedarifh Kl s¢1mﬁed and
C Ot el $nt8 the XSalsY oﬂ)ﬁmﬁ é%ﬁq}@ oS or ?atl%h 0 q"flé DeERS as

and i ntroduces an Xb restriction enab
f r @#ﬂ}’@ﬁ@@n%\/ﬁnﬁe{d d'hp BEGedtiddeequeade ﬁ:ecmeamodﬂﬁed 6’6’0' 1 heavy

con%nrh%%ﬂgpﬂgb# tH%tf’o EGROT E%g%h@gqg&;ggﬁ‘ence in

C| SREUID Nt 641 Mae ¥halgesinttBe RiclefHde aﬁd Qﬁm&zﬁ‘?ﬁ?l@ﬁ%ﬁc@g

orientation and the insert full 15 sequence verified
ThéOWB@F@ﬁil‘itheB@ﬁﬁéﬁ%@ jogtedt he nodified 6.67.1 heavy

a6 e Rl e el DR e M A b TG TR R,

t hé. 7ﬁL1QN¥otVI‘6I§Iamﬂ @T. hRBQ),chs seflUBECER 1 CORIPED & ﬂeﬂ(tp
cnih Apledlh EraPeledfietee e kprotocpild %ﬁ@i&%@a anfippand

( 1Yag poilgmBrasaBad & @thTA g]))N‘f!@treﬁlgl i an%ézf‘egﬁ%@ﬁtgd by

separate PCR pr oduct S
TaBugetidgspausacafbQ 11 H@d@xsrﬂ)c@mmd o mwlreaptmﬁed and,

1
{309 528 PR €50E Y B PICLLHP s SIS0 SRR R e
i N6.4711hVKd. RE@ledzre,po gexteratb @CRoprodedd I4)a|m?ro%étm2)ea31d 3)
and revK %ﬁ Q;&&ngﬁ(neratethe nodi fied 6.
KAl FS OPIE0 R & FUTELCR Stk SO cachiipns wHh 0 97 i ¥K_F1
COfH@ VR aba %{rﬁéﬁ o GBANEE POR &Q&i&ct% d @k Qét?gﬁ ad (5)

change in FR2. The resul t ant duct
i nWéferiEEIﬁEd and g@hh:geﬂquﬂb@ﬂmm ngletaelr; mﬁupxﬁmeﬂsm and JK2 to

o PG S B ] R A s et prsion

I\ICEonﬁainsamdAﬁﬂlLyechaﬁgé meGDRNG St/ BRichfhpdGh TRSGEH @@B@/Sef‘
62. The changes in tha 30 nucl eotide and

,ﬁ?ﬁgug%gg BHGEDRSSETeHRp aFkaretliant PER nredushivagelened into
g?EE?@t Efkin H@%ﬁﬂﬂEc@R&ltés eifﬁ%ﬁ 9&2@%{&0 Ve %e&’r ;I"H@ﬁuc‘cleott%e

21 an 6.22. 2VH genera
si segrencp@r the UmddiedLﬁsngk@pa thhdﬂlﬁl‘ mcfommi MBHOQ B2 N @5 and

- o cBaRPahitg SRR 4! FaMiskatSHOdD NBePhoTRerhanes e

PGR.cpeotidel aricdsaniio@icill 8§Sdnesk dnifaredith 1S ardi biefth@datadnd
[0273] 7.26.4 kappa light chain: PCR primer sets 7.26.4 VK_F1 and revKappa
(1), and A2 and 7.26.4 VK_R1 (2) were used to generate separate PCR products
(1) and (2), using an Expand Taq polymerase and a pCR2.1 TOPO-TA cDNA
template (100 ng) represented by nucleotide sequence SEQ ID NO: 43. Products
(1) and (2) were purified and combined in a third PCR step (ca. 50 ng each) along
with A2 and revKappa primers, to generate the modified 7.26.4 kappa light chain
V-domain. This modified version contains an Asn/Ser change in CDR1. The
resultant PCR product was cloned into pEE12.1 using HindITI/EcoR1 sites and




cloned into the Xbal site of pEE6. 1CH, checking for
orientation. The insert was fullly sequence verified.
The nucl eoti de sequence for the nodified 6.77.1 heavy
5 chainis found in SEQID NO 63 and the

correspondi ng am no acid sequence in SEQ ID NO 64,
The changes in the nucl eotidgggnd am no aci d sequences
conpared with the parent are indicated. (02721 6.77.1

kap pfany s@hien@haiified PCR pidiemkle S&iu%né%zfo@ﬂﬁ Iﬁocﬂﬁecil%%ﬂappa
(1), 77.1 VK VK Fl and 6.77.1 R2 (2), as wel

6. 7711g11‘£ heiris Tapaf MSAQENO: 14 a@é}‘hqm*@sm@ma @mm acid sequence
B RO 88 TR S B ST nichayidh S Bt gt s
t enploatperedith thg pareepare seiidatl. by nucI eot i de sequence
E . 31. ..Praduct 1), fied
S0 U2 A Ry ST ek B B
(ca vefsﬁbzfsg)f@m@ 6349)8.671¢ B.742 AQY. 2604, Fdfedredt 586.22.2-mod,

priners enerate PCR product (4 PCR product (2)
and 4% 215) pé- 1aaedhionedl-medand 3 #t‘?ﬂlﬂpdﬂn@tréme%e@ang 50

o epofPRE isChebell ShurdC SHRERER: 2105 33

and a@ﬁ)r:ll, azxelmﬁnpsponnﬂmgdmmnﬂa%«bnégzums SEGEI®OY: 62, 56860, 64 and
g eac t | ners an to gener ate t
1410478 vl o A%gfm Beleeride SRR LGP SVOS: 53, 57, 61,

nmodidsi 86 6748l tﬁ@cor?&g&ﬁhﬁgsarﬁﬁo/ééﬁ/ sbg&n%&a H)rN@RJ:Lb 58, 62,
a Ser/Tyr change in FR3 and a r 20 resid

charf§eant 8 erraassegblsd @efollpnf@ rTés @Bamham@mmm was

|
cequanetthpeRrEat 2l G LR 45 TihedhdS T pytver
nodiekcieet fHond 'fhél.pmtﬁHNegbf Wﬁh&ldﬂ/S:ﬂI f eﬁtﬁl V%Eéﬂ)ﬂ &' the
sequence

.65 and, t correspondi ng am nQ_aci
1%'0 EQhF yr\%me@rflg?ﬁé‘ ¥arrgised frAm the PERG vesior HehAVRIVSaL, and the

am
o R OSBGOS p

p ri eetoseamgaiming Chemyd figd versigns ef/tﬁakpm)a I(gh) chaindeqi2nan @.22.2-

N O T e T W

and vactpfsRerd caiiﬂ?ﬁelparﬁ%ﬁe& eRB Rtk ase((ﬂaQQraﬁéﬁant transfectmns with
represented by nucl eoti de sequence SEQ
Sa

20pr odithdt 4937 a9lIsadicflyy 9’91& @%293fT @élsmad@dmwéé flagk the day
thi 'Bgfo?g?arﬁfe%aoﬁgﬁd watheA $nt6 e ,?%,gl fil e‘é‘érf}&i@%ﬂ@@t@d with

revKappa priners, to generat
kappectbi gPNAs herirespondidg tred.22.2 Finids 6erZ-fn|odﬁ6 G2l shad) 6.77.1-mod

o o0 238 BIfoE) S TSESerEing FIL [ HeRPDESRtng t
si t ganaRdnds 1n§ti’uc|t1k$nsS eﬂié%ﬁ?w\éfer m&ib%ged P8 nalRoRd de

sequence for the nodif appa
25  transfection media replaced W1th=DMEM (Inv1trogen 21969-035) media containing

10% ultra-low IgG fetal calf serum (Invitrogen 16250-078) and L-Glutamine (50

mL). The media supernatant was harvested 5 days later, filter sterilised and the

anti-MAdCAM antibody purified using protein G sepharose affinity

chromatography, in a similar manner as to that described above. The amount of
30 antibody recovered (20-100 ug) was quantified by a Bradford assay.

[0275] The anti-MAdCAM activity of affinity purified antibody corresponding to

6.22.2-mod, 6.34.2-mod, 6.67.1-mod, 6.77.1-mod and 7.26.4-mod was assessed in



light chain is found in SEQID NGO 67 and the
correspondi ng am no acid sequence in SEQ]D NO 68.
The changes in the nucleotide and am no acid sequences
conpared with the parent are indicated. 5 [0274] A
functi onal eukaryotic expression vector for each of
the nodified versions of 6.3392, 6.34.2, 6.67.1,
6.77.1 and 7.26.4, referred to as 6.22. 2-nod,

6. 34.1Re deﬁNﬁYgGl‘-F@ﬂlsnﬁl abdaylas f@l@ﬁtri%@&jﬁiev?o@sﬂf iR ’IC%W@Iues of
repre ent| ectively the heav ai n nucl eot |

sequent¥ tibqdidseompsged ih trmarental anhAMAICAM
Corr as@s

o, oy s b SE A, e
nucl eaiimel %@qtmfrtb@ smSE(?GidBuhmutltﬁﬁ dcﬁc'ﬁbeﬁ hboveti thl dct1v1ty of

m.no acid ces SEQ
s ot gh MRACH SRR oBFotaf il ibaE priame ove minimal.
The Hém\aytibbdiesalsdINANtRERY théir bﬁl@ §Q§ I@H@l 8% éx@ressmg recombmant
6.22.2-nod, 6.34.2-nod, 6.67. and 6. 77 nod Wwere
exci SR NAICAM grths. CiYn‘@Il‘PIgV%‘H@?n MAQCAMtth@a‘al t he
parental version of the 15 heavy chains of 7.26.4 was
excised fromthe pEE6.1 vector with Notl/Sall, and the
pur i f_rléétt_ﬁ adimeivity ofemedifibd vedionstod dndéVIIAﬁC@lM&inhB@dles 6.22.2-

R e L o s e UG AL S

6. 22parenf§od 6.34. 2-nod, 6.67.1-nod, 6. 77 1- m)d and
7.26.4-nod. The-sequences of the vectors were
confirmed, and{purified MPIEAM lgetFen {ransi ent
transfections With 20 HERISIOB Assal IMgarBr if ef | y, 9x106
HEK 293T cells| seeded in aCm@ﬁgIMla)sk the day before
transfection apncveNBed ParentOpf IMBdifiedE] € transiently
transfected w {he.2eectjor ¢PNAS L£orgespongi ng to
6.22.2-nmod, 6. B4gZad, &) §73 1-0dy g 77]1-mod and
7.26.4-nmod (40} gy.g¥Si N9 Lj gpd ecl a
(I'nvitrogen) a,cgr7q|1n|g tq nu
instructions. T S 'gfin
the 25 transec jﬂa%"fiﬂ iravEf J@@
(I'nvitrogen 21969-035) nedia containing 10%ultra-|ow
IgG fetal calf serum (Invitrogen 16250-078) and
L-Jutanmine (50 nl). The nBAMBLBMInat ant was
arvested 5 days later, filter sterilised and the

anti - MAACAM ant i body puri fied using protein G

sephar ogcredst i1 VM yieph e 98 fiRRIRYiphdrhl drcfiialibh 8% bR Qﬁa%,fanﬁ-
as to that described above. The anount of 30 antli y

recovered (20-100 g) was MadeANMjantibdsdjesa Br adf or d

assay. [0275] The anti-MAdCAM activity of affinity
purified antibody corresponding to 6.22.2-nod,
6. 34[®76bd Antasgay. wasndedtelofed (. idedtifyl agd eorel &6 a 4ndtBnivasSeffect of

285538 edc M‘A&&gM antibody and its circulating level in blood. An inhibitory anti-
MAdJCAM antibody should have the effect of inhibiting the recruitment of

leukocytes expressing the w47 integrin to the gastrointestinal tract. Classes of
4Py integrin-bearing leukocytes should, therefore, be restricted to the peripheral

circulation [0277] This was demonstrated with a fully human anti-human
25  MAdCAM mAb 7.16.6, in cynomolgus.

[0278] Purified anti-human MAdCAM mAb 7.16.6 (1 mg/kg) or vehicle (20 mM
NaAcetate, 0.2 mg/mL polysorbate 80, 45 mg/mL mannitol, and 0.02 mg/ml.
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the MAAJCAM | gG - Fc fusion assay as descri bed
previously. The | C50 val ues of these anti- MADCAM

anti bodi es conpared with the parental anti-MACAM

anti bodi es fromwhich they were derived are presented
in Table 13. There was mnimal effect of the am no
acid substitutions describid above on the activity of

5 the nodified anti-MAACAM anti bodi es conpared with
EINEA at pHdeht wergpssassedi ipg (similar meanaat bibistieeenogs administration

FRUBARE A o RO S, RO ey R S5
Qe Pab-ddsinphlaod Eatyles wde céldotad inyEDT A ubdi biy &snoral

versi ons o i - MAd ntibadies, 6.22.2- 10 nod
Vﬁn@ﬂn%‘“%dﬁp@%@.eﬂfm% ogies; Which grossipapt Withghucypognolgus

P

GRIRAEE, M L pEreicy Eabie, H A AM-0R e toty el SiTne
QAR @) TRegrth) Idas2sét DdBad). &ﬂﬁoocﬁesqzo LY. RdsrdhgdS the
6.77.1 % 02%%%) 077 7.26.4 0.021 0.033 EXAMPLE VI 15
fplieying el 11.yve5m 8ddpd d tubss eensaiping L9Aeilaef cynomolgus

Ciiaddi es
R el VR ifllogrea S RD fhs 20K
correlate a nechanistic effect of 20 an anti- MAACAM
"Tabtei 150 dyni@mdiidst(B DcPrarmiraen gset @v ehmimophenagpindof
cyndmdlopmybloadht i - MAJCAM ant i body shoul d have the
effect of inhibiting the recruitnent of | eukocytes

PXPr eSST NGtk BRuNGhBe | NTegrin 10 The gaglohPbiiseaptnal
cS

—*

racr Ul 385%55@48 a‘ﬂdl I ﬂ[ egri WUedfTHggGFlkA

[da

AR AR AR 14 I

rLL:‘;' Z‘LL""&S&@%EKAZPZM A "‘7’1’5 P L AN T
[0278] Purif Past/Snt i - hurman AM b 708G kﬁz‘M’@n/km
r vehicle (26574 NaAcetate, O 2 ng/nl GRIBIIAt e
80,. 45 ny/ nl 5a89i tol , and 0.02 ng/ ni B7-PE
558814 CD 95-APC
550631 CD 4-PerCP

[0279] To each tube, 1 mL of 1:10 FACSlyse solution (BD # 349202) was added,
mixed by gentle vortex and incubated at room temperature for approximately 12
minutes in the dark until red blood cell lysis was complete. Then 2 mL of BD stain
buffer (# 554656) was added to each tube, mixed and centrifuged at 250 x g for 6-7
mins at room temperature. The supernatant was decanted and the pellet
resuspended in 3 mL of stain buffer, mixed again and centrifuged at 250 x g for 6-7
mins at room temperature. Cytofix buffer (BD # 554655), containing w/v .
paraformaldehyde (100 pL) was added to the cell pellets from monkey peripheral
blood and mixed thoroughly by low/moderate speed of vortexer. The samples

were kept at 4°C in the dark until they acquired on the FACSCalibur. Just prior to

“acquisition, PBS (100 pL) was added to all tubes-immediately before acquisition.

The absolute cell numbers of CD4*B; CD9510CD28" (naive),
CD4*B;"CD95hiCD28" (central memory), CD4*B7-CD95hiCD28" (central
memory), CD4 B, CD95hiCD28" (effector memory) were acquired by appropriate



110 EDTA at pH 5.5 ) were assessed in a simlar

manner by intravenous administration via the
saphenous vein to two groups of cynonol gus nonkeys
(n=4/group). At day 3 post-dosing bl ood sanples were
coll ected in EDTA tubes by fenoral venipuncture. LPAM
speci fc anti bodi es, which crggpgreact with the

cynonmol gus 5 a4R7 integrin, are not conmercially

avaigd,ahd fnd n@ﬂn?éﬁdly[sé’ﬂ @¢hbi Dedy sitses agind , COBRT central
and ( xE[ 37 |nt gg HE was used instead. Antibo i es (30
!

e et B A0 LD reqdtaaioher {qukpeytasheatipg a

addﬁ%Aﬂ@Aé@ it M B
at  4gtibddiesT atdrepakél wAkH tHeodhite c(oBlBoPhﬁflﬂMA@élm)M wsAtsl 7 i16.6
i mmunophenot ypi ng of

|
Nunisersea #niapprgyinage ﬁs?ﬁ@ %ﬁg@g%’gﬁ@ fcnielﬂg lg%e

oS8 o, MR BBy v

CD Yo-ohiR6ts 0IRSPdpuldRidn BE&@Hllitﬁ&?@ﬂ)éﬂh @2e35hiCDAE’ cehtral memory
niL of 1:10 FACSl yse solution (BD # 349202) was .a

15 A sedly, flicgdng Tt sy elgsct - WABGAMTELD .40 Mis Spem%c for gut
%%ﬁfé%f%ﬁfl@%ﬁeo#@% S%I?taﬁﬁ)MﬂiaCAW[{ M@?’l en gt%rngﬁf)%gus on

unt ood s was conpl ete.

18D sfopinatiolydfotrculatin ©54GTH) Iymashoadlide duh@tessahztt thil eg robust

m xed and centrifuged at 250 g for ns at ? 1
t enpEFagale Broof REMSEHRRISE: RIAM nfgt%\'?ﬂr omé fICqUfiext of practica
pel | eRFes L&tidg L of stain buffer, m xed
agalaﬁbllcar%ggl?}tgrlﬁuged at 250 x g for 6-7 20 rains at
roomtenperature. Cytofix buffer (BD # 554655),

contai ning w v paraforml dehyde (100 L) was added to
t he %@E?——%%I | ets from nonkey peripheral blood and

151 xgd28010r SRQ MDY L 4B80MdriDSiE 68 bovidrett]dotidy and engino.acid
The sanples were kept_at 4C in the dark un they
achﬁeﬁ‘éﬂﬁlC@?Pftth%th kanpa light chains fopFwelye dmar S5 MAGCAM

Sy S bl Uit A g AN o
nu n‘d&n«hng)ﬂoﬁﬁiﬁ-lsé@%ﬁélag Bihd @D2I8etidavaidvam)ino acid sequences of five
modified human anti-M AJdCAM antibodies.
20 [0281] SEQ ID NO: 1-48 provide the heavy-and kappa light chain nucleotide and
amino acid sequences of twelve human monoclonal anti-MAJdCAM antibodies:
1.7.2 (SEQ ID NO: 1-4), 1.8.2 (SEQ ID NO: 5-8), 6.14.2 (SEQ ID NO: 9-12),
6.22.2 (SEQ ID NO: 13-16), 6.34.2 (SEQ ID NO: 17-20), 6.67.1 (SEQ ID NO: 21-
24), 6.73.2 (SEQ ID NO: 25-28), 6.77.1 (SEQ ID NO: 29-32), 7.16.6 (SEQ ID NO:
25  33-36), 7.20.5 (SEQ ID NO: 37-40), 7.26.4 (SEQ ID NO: 41-44), and 9.8.2 (SEQ
ID NO: 45-48).
[0282] SEQ ID NO: 49-50 provide the nucleotide and amino acid sequences of a
cynomolgus MAACAM. ouf3; binding domain.
[0283] SEQ ID NO: 51-68 provide the heavy and kappa light chain nucleotide
30  and amino acid sequences for the modified monoclonal anti-MAJdCAM antibodies:
6.22.2 (SEQ ID NO: 51 -54), modified 6.34.2 (SEQ ID NO: 55-58), modified
6.67.1 (SEQ ID NO: 59-62), modified 6.77.1 (SEQ ID NO: 63-66) and the kappa



CD4+f 37+CD95hi CD28+ (central nenory),

CD4+[ 37- CDO5hi CD28+ (central nmenory),
CD4+a7+CDO5hi CD28' (effector nmenory) were acquired by
appropriate 111 gating and quandrant anal yses. O her
T cell subsets for exanple, CD84 T central nenory
cel | (p7+CD8+CD28+CD95) and afty other |eukocytes
bearing a MAJCAM | igand, may al so be anal yzed by this

et haght ¥hdib nidieot AR REE B £id %hehs@ ﬁ&no&ﬁ@@ﬁfoﬁdclwhdl lanti-
the vehicle control, anti-MA 5 caused

an ¥ddSAManebalyt modified JraoASEQR Wq é\?é % of

cir 3. G4y”, [ «
celﬁ¥h3a3$a%omn |n€E?Q%§hI§B%$ﬁ¥%§a§£?%‘Hﬁ%pe ?%%?% on
t he popul ati on of C|rculat|ng CD4+[ 37- CD95hi CD28+
central nenory T cells, indicating that the effect of
anti - MAdCAM mAb 7.16.6 is specific for gut homing T
cells. The effects of anti-MACAM mAb 7.16.6, in
cynonol gus, on 10 popul ations of circulating (a4)[37+
| ynphocytes indicates that this is a robust surrogate
proof of nechani sm bi onmarker, particularly in the
context of practical application in a clinica
setting. Sequences 15 [0280] SEQ ID NO 1-48 and

51- 68 provide nucl eotide and am no acid sequences of
t he heavy and kappa light chains for twelve human
anti - MAdCAM anti bodi es, nucl eotide and am no acid
sequences of cynonol gus MAJCAM a4(37 bindi ng domain
sequences and nucl eoti de and am no aci d sequences of
five nodified human anti- MAACAM anti bodi es. 20 [ 02811
SEQ I D NO 1-48 provide the heavy and kappa |ight .
chai n nucl eotide and am no acid sequences of twelve
human nonocl onal anti-MAJCAM anti bodies: 1.7.2 (SEQ
IDNO 1-4), 1.8.2 (SEQID NO 5-8), 6.14.2 (SEQID
NO 9-12), 6.22.2 (SEQID NGO 13-16), 6.34.2 (SEQID
NO 17-20), 6.67.1 (SEQID NO 21- 24), 6.73.2 (SEQID -
NO 25-28), 6.77.1 (SEQID NGO 29-32), 7.16.6 (SEQ ID
NO 25 33-36), 7.20.5 (SEQ ID NO 37-40), 7.26.4 (SEQ
ID NO 41-44), and 9.8.2 (SEQ ID NO 45-48). [02821
SEQ I D NO 49-50 provide the nucl eotide and am no acid
sequences of a cynonol gus MAACAM x4( 37 bi ndi ng
domain. [0283] SEQ ID NGO 51-68 provide the heavy and
kappa |ight chain nucleotide 30 and am no acid
sequences for the nodified nonocl onal anti-MAACAM

anti bodi es:
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6.22.2 (SEQ ID NO 51-54), nodified 6.34.2 (SEQ I D NO
55-58), nodified 6.67.1 (SEQ ID NO 59-62), nodified
6.77.1 (SEQ ID NO 63-66) and the kappa 112 i ght LLOYD WISE
chai n nucl eoti de and am no aci d sequences of nodifre
nmonocl onal anti- MAJCAM antibody: nodified 7.26.4 (SEQ
ID NO 67-68). SEQ I D NCs: '} 106 and 108- 110 provide
Ol various primer sequences. LLOYD WSE 113 dains: 1.
LAMY%nan nonocl onal antibody or an anti gen-bi ndi ng
portion thereof that specifically binds human Micosal
Adressin Cell Adh n. Mol ecu ( CAM .and inhibits.
1.6 e BT RG] BP0 SRR G nas PG Yietsgs besgreially
blﬁ&mafﬂaﬁ asuchbig Aleaviy Gehaidied@RVoleCRAMARIT ACDRR aHilie
aci d guences of a.reference nonocl onal anti body
Mé\épéME’é? PSP Pre'i§FdUp consisting of: 1.7.2, 1.8.2,
6.14.2, 6.22.2, 6.34.2, 6.67.1, 6.73.2, 6.77.1,
(ay 1G;h@heazy 2BhiB corfprls the h9av§ cBaln @32, 2ZDRetind CDR3 amino acid
34.2-rood, 6.67.1-nod, 77 ng?and7264rmdf1
sealbemswé a|r?f§wpceclﬁawloealr?§ﬂbe@sseleﬁfé BHbe gIRHp Fonsispe of: 1.7.2,

1.6PRR 189G 100R3 A, §873C6.9%. 2SEAIBN0GS, 0003, 7.86 81 £9885.22.2-mod,
nonocl onal antibody sel'ected fromthe group consisting

6.34.2-mpdy6.67.1-modg 6 77 1gnadang 7.29.m09; 6. 34. 2, 6. 67. 1,
6 73.2, 6.77.1, 7.16.6, 7.20.5, 7.26.4, 9.8.2,
22thg I@I&@haln @oﬁ?‘r 15 m&qrghﬁchgzl C]qup &I dnft ADRDPImaRGcid

he antib 3/ npri ses a heavy chain
segtﬁen(:gs)of anr@fe@npq ghmockdnal antip y(s@ecte@ frogpghq goup pensisting of: 1.7.2,

1.§‘.2}6.P4’.9,y6di$2|,gh 236%*790%9“6 1£1,7./0€7808 ¥ BE 4heRYY6 22 2-mod,

chal'n ‘an ¢hai n am o acrd sequences are
6.3462-evtde6l67.1 omd, hE7d amed angf/gd6ehmednonocl onal anti body.
2. The human nonocl onal anti body or anti gen-bi ndi ng

(@O LR ARGOL AR AL OnGh Pt of (Y REF Llidhe S a@gipo@(@ ;lgpody

por ti on east“one o
characteristics: (a) cross-conpetes W|th a reference

(dant i thedstibody isshaatitibgdy of (Mas@ANin hohgayy chanped kght anatlrhCQR
r.efer. nge d%ﬁ'}é

APE° frie “eH e%% allg?s cg)l)éaegfro%l&de C%&Eﬂ% r&%re% ere }1051 élc%rllﬁl b c')dy;
(d) bi nds to I\/AdCAMvvlth substantlally the sane Kd as

2.a r eTlerlenee naomorlood yntimrdy of antigen-hihdinggpohiad@addrding ko claim 1,
substantially the sane off rate as a reference

22} Ie(k:) %dlhf“%g anti eOrd(}e’lopgsljag flaesfa?{ Eg%ge gft‘he ?OQ%IIJII%CI’I&]["&C’[GIISUCS

rom consi s

(a) cross-competes with a reference antibody for binding to MAdCAM;

(b) competes with a reference antibody for binding to MAdCAM;

(c) binds to the same epitope of MAdCAM as a reference antibody;

(d) binds to MAdCAM with substantially the same K4 as a reference antibody; or

(e) binds to MAdACAM with substantially the same off rate as a reference
antibody;

wherein the reference antibody is selected from the group consisting of: monoclonal

antibody 1.7.2, monoclonal antibody 1.8.2, monoclonal antibody 6.14.2, monoclonal
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anti body 1.7.2, nonoclonal antibody 1.8.2, nonocl onal

anti body 6.14.2, nonoclonal LLOYD WSE 114 antibquOY

6. 22. 2, nonocl onal antibody 6.34.2, nonocl onal D WISE
anti body 6.67.1, nonoclonal antibody 6.73.2,
monocl onal antibody 6.77.1, {gpnocl onal anti body
7.16. 6, nonoclonal antibody 7.20.5, nonoclona

an%B{)d;Pé’ 2 ém%g %nal’&g%’oﬁd%/%gbg}zéﬁg&fubé?&ﬁy %rﬁrﬁd%é gZ‘?g@%og[b%l
antitbodycd. bh&lmcamtiobddlyn@da'b 7]7Jr;rnd>no<50nabarﬁ®bdyt&l16érnnomr@ﬁylal
an(rt?tb c? 712(5@ c?}t%glo f Qgiggl 26a4ntrr{op1?cqé(na?ar§%o§¥ 5(%(} mo ock on%l

ﬁoc ona
anatbcdyr@mi@-rrto«i mbmcﬂnrﬁ al’ltl\hb\@j’ €32~ smddrnamtcikbmljgmbody 6 67 1-mod,

orti Spes ast ne, of .. the Il ow n
mRsloartr B8R RS i and Bohesiti Bhiepd 7 o8 i "o
selectivity for human MAJCAM over VCAM or fibronectin
3.0f afhel lmash ndddOclohd aftihody of ajtighn-hikding@ottivmmocduidCAMIaim 2,
wit.h a Kd.of. 3 x 10-10 Mor | ess; hibits the
et flg 5553 Pt Fstiat i phe dh Rk Maaesieso,
(e) inhibits the recruitnent of |ynphocytes to
(a) ynptindsdo humsmeclessoci ated with the gastrointestina
tract 15 4. The human nonocl onal antibody or

[ d|n ortl din
(bg ol%gﬁts lty por [ on(?(g‘&lglr e 8%%4 tmf’ wﬁeaﬁidfbo
foaf; 3 x 10- 10 M or less and inhibits a4(37 binding to
human MADCAM 5. A hybridoma cell line that produces a

e yrr aomer 1 RIERER 8 T HE B alfe consi ti ng of
1.7.2 (EBuropean 20 Collection of Cell Cultures

(df ECAGRipitfthe daslirgrofiNed; eRFOBHRCE)s tohufha? MAAIE; or
Accessi on No. 03090902), 6.14.2 (ECACC Accession No.

3450 bR el RS 35 G usa Bt

gahgciassimantNg. 03090906), 6.73.2 (ECACC Accessi on No.
03090907) 6.77.1 (ECACC Accessi on No. 03090908),

.1 CACC Acce n No. 0309 9 20. 5 (.ECACC .
4.0 L PRGOS GO0 GO B o SO BRI AR uB B i 3
Wﬁ@eln@ﬁagﬂlﬁ?&oﬂ}r or Mo@bﬁdﬁhﬁnﬁﬁ&@@d&mﬁh Al NO3 x 107° M or less and
3090912).. 6. The hun%n nonocl onal anti body produced

mB?“fﬁ@7HVBWB&bHﬁn@QMﬁ>pﬁﬁ@ according to claim5 or an

anti gen-binding portion of said nonoclonal antibody.
5.LLOYRhWrftema cell line that produces a human monoclonal antibody that binds

MAJCAM, wherein the hybridoma is selected from the group consisting of 1.7.2 (European
Collection of Cell Cultures (ECACC) Accession No. 03090901), 1.8.2 (ECACC Accession
No. 03090902), 6.14.2 (ECACC Accession No. 03090903), 6.22.2 (ECACC Accession No.
03090904), 6.34.2 (ECACC Accession No. 03090905), 6.67.1 (ECACC Accession No.
03090906), 6.73.2 (ECACC Accession No. 03090907), 6.77.1 (ECACC Accession No.
03090908), 7.16.6 (ECACC Accession No. 03090909), 7.20.5 (ECACC Accession No.
03090910), 7.26.4 (ECACC Accession No. 03090911), and 9.8.2 (ECACC Accession No.
03090912).

6. The human monoclonal antibody produced by the hybridoma cell line according to

claim 5 or an antigen-binding portion of said monoclonal antibody.
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115 7. A human nonocl onal anti body or antigen-bi ndi ng
portion thereof, wherein said antibody is selected

fromthe group consisting of: monoclonal antibody [|oypwise

1.7.2, nonoclonal antibody 1.8.2, nonoclonal antibody
6.14. 2, nonoclonal antibody 6522.2, nonocl ona
anti body 6.34.2, nonocl onal antibody 6.67.1,

10 OARL Ry TSR0y PR i
andgihbdylie shiecfed2Porb thergpmupodoosisting oé;rmcbrt@’ohbylamnﬁ&dgz, 1.7.2, monoclonal

gD oo UG PR S 1 B oG B2 monoclonal

anfibodycd. B2 Imanot iohd ditiGod§ 6. 67- Inpdnodimmabadtiboay 6.a8.2) foehtlonal

i TR B THac S goBoP O R e onel

antibedyel. 26.4, igondbloh&laeiibdds 9.814) nsabel6hia dntiodms 2B 2 -6 wibnoclonal

consisting of: (a) ap antib conpri si he, a

engBody ééﬂq%-mée@orgﬁonﬁgwmmi‘yn%% o8 .oogo%aﬁﬁtlbg@@?bl -mod
artiGhorfbel oMl a8y 10 Sigaal - sequences; (b) an anti body
conprising the am no acid sequences set forth in SEQ

IDNO 6 and, SEQID NGO 8, without th i gnal, . .
8-seq u%ﬁ%f’é‘gaoﬁaé a %laodmaaf»ﬂem%aay t&%ﬁi%ﬁ‘ﬂf*é?ﬁ&{ﬁt reifpihp gntibody is
sefGled ﬁ%ﬁgﬂ%@?ﬁﬁﬁ c&Ristih@bt:h in SEQ ID NGO 10 and SEQID

NO 12, without the Signal sequences; (d) an anti body

conprising the amino aci.d sequences set faorth in SE
(@) D N ang;]grocg/rgg’mpgg@ s aino acad segpenseiset forta in Sgﬁép NO: 2 and

S%%W%?Witﬁ&)tt%i%ﬁ}éeEQéHées‘EO”pfi sing the amno acid
sequences set forth in SEQ D NO 18 and 20 SEQ ID

NO 20, wthout the signal sequences; %f .an_anti bod
(bg o npan 28fihefit WEPAEINE Hedpine sadsraHensss skiorthdp SEQ IR Mg and

SEPIRO: 32wahcht i Rei@ncéd, W thout the signal

tt
sequences; (g) an antibody conprising the anm no acid
sequences set forth in SEQ I D NO 26 and _SEg I D NO
(c28, ai ankibery QORBrising e anyae)iithgsayencosset fythdn SERPIIQY10 and

il i &y pehe,sgquences set forth in SEQ
S]T“:%@Ngé?}gggrﬁ%%tSECS)@% N% "35" without the si gnal

sequences; (i) an antibody conprising the anmno acid
(d3 e quasTRREBOdyeoTTPBising therpnSEgaqipsaqaencgyseh fgth iISEEQ 1D @y 14 and
S ’IDﬁd:fl%%iu’iJh‘?ﬂé!s 8 seg pgnces; LLOYD WSE 116 (j)
ah ant1'body conpri sing e afrino acid sequences set
forth in SEQID NO 38 and
(e) an antibody comprising the amino acid sequences set forth in SEQ ID NO: 18 and

SEQ ID NO: 20, without the signal sequences;

® an antibody comprising the amino acid sequences set forth in SEQ ID NO: 22 and
SEQ ID NO: 24, without the signal sequences;

(& an antibody comprising the amino acid sequences set forth in SEQ ID NO: 26 and
SEQ ID NO: 28, without the signal sequences;

(h) an antibody comprising the amino acid sequences set forth in SEQ ID NO: 30 and
SEQ ID NO: 32, without the signal sequences;

)] an antibody comprising the amino acid sequences set forth in SEQ ID NO: 34 and
SEQ ID NO: 36, without the signal sequences;
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SEQ ID NO 40, without the signal sequences; (k) an

anti body conprising the am no acid sequences set forth

in SEQID NO 42 and SEQ ID NGO 44, w thout the LLOYD WISE
signal sequences; 5 (1) an anti body conprising the

am no acid sequences set forpg in SEQ ID NO 46 and

SEQ ID NO 48, w thout the signal sequences; (n) an

P PO SRR AR G AP AL S RONAGE SR K6/ s
SEQ ¢in NO:d@quitimpe gre signpl ssqueantsi body conpri sing the anino
aci d sequences set forth in SEQID NO 56 and: 10 SEQ

D
T s R R S S e R
SEQ IISRQ: 4B, WThou thezrpal SEG@nEES; NO. 62, wit hout the

signal sequences; (p) an antibody conprising the am no

d |

(R e FAERLE g Wl REbRelh 1 1 BQIPTR! B ana
Slé@ﬂDM)ASCwnmnnﬁiemggna}wqmwo aci d sequences set forth
in SEQID NO 42 and SEQ ID NO 68, w thout the

ign .

o) o s B SR i in B R} Rl SEOA 0, 52 and
SKER IEMO:@énwbhmxdthwglgnaksteqlmnc@sccor ding to claiml1,

wherein said antibody conprises: 20 (a) a heavy chain

onp, | V|
Of oquit B8y Chwt By SRR Bebots AP 1 8EE D G; 56 ane
SEQ@ dbnNh e 8gwdhuut dersigngt deqenods; 1. 7. 2; 1.8.2; 6. 14. 2;
6222 6. 34. 2; 6671 6.73.2; 6.77.1, 7166

n6an.1}1g a%lc ngddmsmﬁ éhefnﬂgo ac@%e@uertcgs se”f)’flq ﬁ?gg Blﬁ(g él()and
SE@HﬂDNCS:léagwttlitmtﬂmsl@lbl eqaonat n (VL) amino acid
sequence of the light 25 chain of an anti body

ellza? ! % 1%0(5!%@%&%@ ofj%ngg chéige%lug es7§§:’t E)rfhén %);.Q]ll’DsNa’ 64 and

SHQ 16 2N8): 66, Rh&it thé. s;?g&al‘lseq@dﬁdcharﬁi 2; 6.22.2-nod;
6. 34. 2- nUd 6.67.1-nod; 6.77.1- nUd and 7. 26. 4- nod;

LOYD W.SE. 117 t he heaV chai n of ).

P A I T SEO TR
SEQQDNQ}NSB whiadud tRfsignb) seqitdaessei n (a) and (b) are from
the sane antibody. 10. The nonocl onal anti body

cording. to any. one of clains 1- nd 6-9 that is an
or tﬁe antigen- glndl%g pottion o sagd monoclonal antlél!)o

9. The monoclonal antibody or antigen-binding portion according to claim 1, wherein

said antibody comprises:

(a) a heavy chain comprising the variable domain (Vy) amino acid sequence of the heavy
chain of an antibody selected from the group consisting of: 1.7.2; 1.8.2; 6.14.2; 6.22.2;
6.34.2; 6.67.1; 6.73.2; 6.77.1; 7.16.6; 7.20.5; 7.26.4; 9.8.2; 6.22.2-mod; 6.34.2-mod; 6.67.1-
mod; 6.77.1-mod; and 7.26.4-mod;

(b) a light chain comprising the variable domain (V) amino acid sequence of the light
chain of an antibody selected from the group consisting of: 1.7.2; 1.8.2; 6.14.2; 6.22.2;
6.34.2; 6.67.1; 6.73.2; 6.77.1; 7.16.6; 7.20.5; 7.26.4; and 9.8.2; 6.22.2-mod; 6.34.2-mod;
6.67.1-mod; 6.77.1-mod; and 7.26.4-mod;
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5 i mmunogl obulin G (1g@, an IgM an IgE, an IgA or an

| gD nol ecul e, a humani zed antibody, a chineric

anti body or a bispecific antibody, or the LLOYD WISE
anti gen-binding portion of said nonoclonal antibody.
11. The antigen-bi ndi ng portiign according to any one
of clalns 1-4 and 6-10, mhlch is an Fab fragnent, an

o @ single chain
g5&35%%ﬂ§§f®%ﬁﬁhﬁgnéﬁ%ﬁ%ﬁgg naI ant i body
accordlng to claim1, wherein said anti body
@&onﬁhéh@yycbam05@h@avye6ﬂamhmanfﬁm\d@hﬂnééqméﬁﬁeﬁﬂhamﬂw
wk@ 1b4 ast 90% identical to the heavy chain am no
aci (guence of a nonocl onal antibody sel ected from
the group consisting of: 1.7.2, 1.8.2, 6.14.2,
16, 22T, m@o8londl, angb@ly. atcoréing 8 &y obe B¢laims7-4 &nd)-9 that is an

4 . - . .
ingr@eiuly S AT Ean B, SR el € foec
antibadyn 2 ahiimeoic agtithdg eqabpwificratibody, atthé espen-B0fking portion of said
idegtiFaL Hglthe light chain amno acid sequence of a
mﬂ%ﬁ(@F6W5P nti body selected fromthe group consisting
of. 1.7.2, 1.8.2, 6.14.2, 6.22.2, 6.34.2, 6.67.1,
116. 731"!%, anﬁgéh?biﬂlding' pd.lﬁioﬁ accBchlﬁg o, any ol%oflblailﬁs 8 42nd 6-10, which is an
f2 g % K d and
F %mfn%‘aF(aB 6g“€°é*} aBEtV fa(%&fn and Si("ﬁ e chqily anyt gfboy’
pharnaceutlcal conmposition conprising an effectlve
12anoultie Muinah meonaolondd lagtitaldy aedotdihobyclain lanheg@rsald andbady
portion according to any one of clains 1-4 and 6-12
“ﬂﬁﬁlﬁ' phar maceutical |y acceptable carrier. 14. Use of
an anti body or antigen-binding portion thereof that
(a) Nhi Dhdasy bhandamigo @tid 28quvhatChdvis 0 hﬁiéi(ﬁ)% {dentidakto the heavy chain

preparati on of. a nmedi canent for tre i nf |l ammat o
arfyg 6414 gequRncs of §&Eﬂ“8g' {?3 m@aoév selecticifop i gpgomsisung of: 172,
1.0t 6. b@g}w 2.2, 3W4120 8187 i §1.603.006. 901,17, 161, 720150 e.26mNeg.b o2t 2-mod,
ant i bo or portion accordin to any one of claims 1-4

6.3thermmdy .67 L 6iAY Semodiang 7129.4-més use according to
claim 14, wherein said medi canent is for treating an

(bb nfl @Hgmt:@aﬁy aﬂirx%%@ﬁl%e@fen&élﬁaﬁ@&tléa@t 996 flehtladl tdf théfifht chain
. The use according to claim 14, wherein said

ama@@ a@éﬁ%@nq@f paronpelaral prighody eteptesl from gieegseup consisting of: 1.7.2,
1. F‘b%[@%'é"ﬁ f% 4l §.6911, 893 B 6. ﬁoﬂ 164) 7'2%%' %Gq §8b!6.22.2-mod,

ces t he nonocl onal antib
6&%ﬂmg@n667hdnmb67@dﬂn®©muﬁhbb4dmdgﬂto any one of
clains 1-4 and 6-12 or the heavy chain or light chain

(c?f Sl%.tlg(a)%ﬁ&bs)@dy or of said portion.

13. A pharmaceutical composition comprising an effective amount of the monoclonal
antibody or antigen-binding portion according to any one of claims 1-4 and 6-12 and a

pharmaceutically acceptable carrier.

14. Use of an antibody or antigen-binding portion thereof that inhibits binding of
MAdJdCAM to a4f7 in the preparation of a medicament for treating inflammatory disease in a
subject, wherein said monoclonal antibody or antigen-binding portion is the monoclonal

antibody or portion according to any one of claims 1-4 and 6-12.
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18. An isolated nucleic acid nolecule conprising a
nucl eoti de sequence that encodes the heavy chain or

an antigen-binding portion thereof or the |ight chaimnoypwise

or an antigen-binding 10 portion thereof, or both, of
an anti body according to anyjgne of claims 1-3 and
5-12. 19. A vector conprising the nucleic acid
19701 Sl & ARGRA YA 16! Bhotin Said WRELEH GGy rUREEQ
optional Ty conptrises an expression contr sequefice
mﬂpvemaﬂgrwquasﬂ«efdhq gastehiotestinel ®iat. acid nolecule. 20. A
host cell conprising the vector according to claim 19
rt [ )
165, " BB L i s R B ROk e oo
diseats, bloehptior coditis pbyenth.bi ndi ng portion thereof that
specifically binds MAACAM conprising culturing the
ost j
1 ook bl ASERTEL Bk fryucty @ Mot e, ol artiblbinrg
qgt@(nxja,cwrdmg to ar}doneexf olans Ird ash-d2 anthe beay cbain or light chain of said
mﬁg&h&ﬁnghg &anportlon 20 22. A non-human transgenic
ani or ansgeni ¢ plant conprising (a) a nucleic
acid nolecule encoding the heavy chain or an
18ant i @emobtedahhcﬂgicpoidtrmjwdmmmg @ m)icleotivla st qienceabat@ncodes the
hea\rf% ceh%gnlnorbai%%g %enqgn&u?ge %c!r{l errgg orr%heoﬁ%h%?hab p1.an anilgea{lﬁ%inding
potion, theréofaar o, |oba1dyntﬂ>odpﬁadbmgagtto aanynearfelairhs tB3ands-12- 4
and 6-12, wherein the non-human transgenic animal or

e b TGttt g TR ERRER R0 R TR L Pl il e

ve@for alﬁtidngkbﬁcdmmd'bﬂ@ PPrelstiomncamto Diediiehge bigeratity ligked tOthe nucleic
ai ms 4 and 6-12 in the preparation of a nedi canent
Okﬂﬂ?bltlng | eukocyte adhesion, migration or
|nf|Itrat|on into tissues. LLOYD WSE 119 24. A
20ret h@dodt@ell Ehrmagias thigvatdtiasidles toddlamadte thezrdlelyacid molecule
C|rculat|ng sol ubl e hunan MAdCAM conpri sing the steps
acgprding 49 claighiSicti ng a bi ol ogi cal sanple with the
nonocl onal anti body or antigen-binding portion

212.C C 0K eHcRbdtrer Iﬁrﬂd/uc‘ﬁ@% ima In@indBlodal éntﬂﬂﬂﬁ Br ddiganbindak portion
det ecti ng blnd%g% 25. A diagnostjc kit conprisin
£

thersef thespedifinsy MAGANr comEis e ﬁu%lrrﬁ’@ufhegh%b?qlh %?Prgmg to

c1BECR Hitieel9ind AYcoPhfe f%fan$ bad bEcldimé 5aRd 1 Pudder sdBibleRonditions
vacci ne conprising an effective anount of the

andrsmwrmgaﬂaldmﬂbWw} apligeariindiegporivmdi ng port i on
according to any one of clains 1-4 and 6-12 and a

pphar macevt e ilﬁéé o&ﬁpgla& ltl%n§g@ﬁ15 Eﬁht co]ﬂm%lzlg (5@%uclelc acid

vaccl ne accor aim 2 n the vaccine iIs
mplgods eicoding the heavy chain or an antlgen-blndmg portion thereof; (b) a nucleic acid

molecule encoding the light chain or an antigen-binding portion thereof; or (c) both (a) and
(b), of an antibody according to any one of claims 1-4 and 6-12, wherein the non-human

transgenic animal or transgenic plant expresses said heavy chain or light chain or both.

23. Use of the monoclonal antibody or antigen binding portion according to any one of
claims 1-4 and 6-12 in the preparation of a medicament for inhibiting leukocyte adhesion,

migration or infiltration into tissues.
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28. An in vitro nethod for determ ning the
ef fecti veness of the nonoclonal antibody according to

any one of clains 1-4 and 6-12 to inhibit binding of LLOYD WISE

MAACAM to a4(37 in a subject conprising the step of
determ ni ng whether there igj@n increase in the |evel
of circulating a4(37-expressing |eukocytes in said

24SUbJ K Hetﬁo‘&'fbx%ﬁ%% QQ‘df&bﬁH @tgt/agf%n { b§ﬂd %ul%én tldt}?@ﬂ}?n

wherein an 1| ncr se"Int Clr ator
Madephb cyrmprisingritie stapsed: (lheantatingla b?@ﬁqghah@mmsswnh the monoclonal

an\'}\ggd_spdr aﬁﬁl enﬁo%ﬁdfﬂ—gﬁoﬂgﬁ pc%gr g tﬁl%; 5}% otf%Ia‘I:r{qé”‘i H‘a§§ 6-12 and (2)

ein s préessi ng
detegtiphbiogings. 30. The net hod accordlng to cIa|n128 or
claim?29, wherein said increase in the |evel of 2

0
irculat ] - ' | S determ ned.
25, PACBE e Boaho SYRE S G B SRR By PR BBt

acedridolg thay dEACHateckdsnd6-1Ro. 03090909. 32. The hunan
nonocl onal antibody produced by the hybridoma cel
i ne [ ntigen-bi ndi .
28 or e Sice ol ‘ebe e s e BEE Moy 30T e or anvgen-
umdmg)pcb“tmiahccanh'igm dyy otte drtaige h—4kahdl 6+ I2ginp @ pharafaceutically
wherein said 25 antibody is nonocl ona
a%ﬁﬂ?@%ﬁ&“? 16.6. 34. A nonoclonal antibody or an
anti gen-bi nding portion thereof that specifically
2hi ndbhe WwhdAddcondirgrte chin D vaeidibthed ywadcsnean mandésabody
conprising the am no acid sequences in SEQ ID NO 34

d SE LOY
2y S g Biotngd ottt i priicf Ao SRR w4y
acﬁ@ﬂmgg@ﬁl@ or@nff claimaky1 - Ora?caﬂfllz gﬁﬁhhibitl’bgi}dﬂg of{bﬁgﬂ%gm to auf7 ina
| e o0 cl al or V
C gﬁ%wﬁ%ﬁlg S*m %wggﬁtemmglg.@et HOFS AR Berene 1%31 ﬁeval of

c1ﬁ9fa€1h§@4ﬁ7-3>§3res§ﬂlg|1§ka§5&&dn BME ki &et BtlotlinddatMb®ation of sald
rising a nucleotide sequence that encodes the

arﬁé W@Pramndncra%e dnthe aal Biseidicep gt lygahackiss ertslrcat?ﬁ that said

mﬁaﬁgkbgﬂﬁﬁﬁg@ln or an antigen-binding portion
hereof, or both, of an antibody according to any one

of clalns 32-34. 37. A vector conprising the nucleic
2%ci dTheonetbed ascardingrtalplagn £d vdiersimsasbosPrngressingdepkocytes are
1¥1ﬁ6 osOPptionally conprises an expression contro
qu nce operably linked to the nucleic acid
nDIecuIe 10 38. A host cell conprising the vector
30ac c oFliti mefhedaceprding ta vlatn 28 precl#inict e whergwi sdidipdrease irethe level of

. ' | ucing a
o e R e e A G R o o
31.  Hybridoma cell line 7.16.6, which has ECACC Accession No. 03090909.

32. The human monoclonal antibody produced by the hybridoma cell line according to

claim 31 or an antigen-binding portion of said monoclonal antibody.

33. A human monoclonal antibody or antigen-binding portion thereof, wherein said

antibody is monoclonal antibody 7.16.6.

34. A monoclonal antibody or an antigen-binding portion thereof that specifically binds
MAdJCAM , wherein the antibody is an antibody comprising the amino acid sequences in
SEQ ID NO: 34 and SEQ ID NO: 36 without the signal sequences.
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t hereof that specifically binds MAJCAM conpri sing
culturing the host cell according to claim38 or the

cell line according to claim31 under suitable LLOYD WISE

conditions and recovering said 15 antibody or
anti gen-bi ndi ng portion, 40.2& nmethod for diagnosing a
di sorder characterized by circul ati ng sol ubl e human
q Py , o
D ol o A g S e Bona(i el MRy by (a8 binding
paaiian ageerdinigriel rspens i clams Retlovrdhalepayy chaty onight effaincoishids
a%@égﬂn%@gﬁ&ﬁgnggyecting bi ndi ng. 20 41. A di agnostic
it conprising the nmonocl onal anti body or
antigen-binding portion according to any one of
36| ai e isaiaieduclaiz acid meleasiaempsae pshileoti sequkacstthencodes the
f . : ' : i - hi-ndi .
P & e R R oDl B fet Oy OEFn R Sing
pouticr thereeduitl g, |of amewdptinidcerdingtp peene d5lak8s 32Fhe
vacci ne according to claim42, wherein the vaccine is
co 4 L0 Vi t r. i .
it e Tk et o SR o Rl B i e
veatoy optimmally cah@aisasarB&p84sivocantial fsiqtenoe npkiralgy bikeldibol GAMucleic
m%? gégﬁein a subject conprising the step of
éPern1ﬁing whet her there is an increase in the |evel
of circulating LLOYD WSE 121 a4j 37-expressing
38. eukd bystesll comsdsing thergeen tacdoodihgtal aagmaidmr thestuc &ici aoitl rodlecule
sahd 3ntﬂbog¥, wherein an increase in the |evel of
acsirgecy et ‘ory |lynphocytes indicates that said
bi ndi ng was inhibited. 45. The method according to
3% ai Ammbhodvbepredurirga ldma (nBohoelopal estshody ol etigenpindmggroetion

e R A ygndy b Mo ATT AR B RE R B ! Gy Rettraf o

clgiin 33Wralid ¢ty liad @3chrdNProassindd unéersogablesondBiodeiriidvetng said
bﬁ FACS anal ysi.s. 47. A nonoclonal antibody or an

Al ReE ANBEHAIRYHBITPBN t hereof that specifically
bi nds MAJCAM and i nhi bits MAJCAM bi nding to a4(37,

4oMher giniktidagoh@aghpsiabaidiofienthatsRsizdd ) cittQlaffasutidRinian
CDR1, CDR2 and CDR3 am no aci d sequences of npnaocl ona
MARCADS agnmising e giaes athd) Feriaeting a Riofpgicohprmnlewith fis monoclonal

ar}éi}og(m or%ﬁﬁééﬂ— i g p&BR2 2 @B ERAnARNT cBGh 3 S8 AMENC S detecting

of rionocl onal I body 7.16.6. 48. The nonocl ona
bia¢ing.body or anti gen-bi ndi ng portion according to claim
47, wherein said antibody conprises a heavy chain

41CONMPA idﬁligﬂ&tit; R cgﬁ’lﬁiﬁgé e ARBLIBndd yllﬁaboﬁ%ﬁ&ti%%-ginding portion

according to any one of claims 32-34.

42, A vaccine comprising an effective amount of the monoclonal antibody or antigen-
binding portion according to any one of claims 32-34 and a pharmaceutically acceptable

carrier.
43. The vaccine according to claim 42, wherein the vaccine is mucosal.

44, An in vitro method for determining the effectiveness of the monoclonal antibody
according to any one of claims 32-34 to inhibit binding of MAdCAM to a4f37 in a subject

comprising the step of determining whether there is an increase in the level of circulating
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15 sequence of the heavy chain of the nonocl onal
anti body 7.16.6 and a |ight chain conprising the

vari abl e domain (VL) ami no acid sequence of the |ightLLOYD WISE

chai n of the nonoclonal antibody 7.16.6. 49. The
nmonocl onal anti body accordingito claim47 or claim48
that is an immunoglobulin G (1gg, an IgM an IgE, an
oGRS PLAE LA Bk 1 20BNk R iy yiern
angincrias in the deyeeefisaidaircmgtaty lymphocytpréndicatea thatyaifl bdimewas
. OF .3 single chain anti body. 51. A pharnaceuti cal
infibitd. S! N . .
composition conprising an effective anmount of the
nonocl onal anti body or antigen-binding portion
4% c c oFli mgghedacamdingrie clofm é4.aiherciBib@ Papxbressing leukocytes are
eutically acceptable carrier. 25 52. Use of an
lyglﬁﬁ%%gy or antigen-binding portion thereof that
i nhibits binding of MACAMto a4j37 in the
4@r epHreanéthed astordingdocleméhor flam 4% whetemgaidrifi¢reaseritt e Jevel of

o s B RS R A B ot ona

anti body or portion according to any one of clains
4732- 58 monb i ! witBedy vPan SRigenFhinding @odion thrediad that specifiailiy binds

red n. sai i.canent, is, f t.reatdn n. .
VAR AT LRy REMATERM SR o i Pl BRA) Agopmorses

ory
heady chbiveCDR, GIoRDaod 6DRB amidcedcid ogyenvdsarf@ionoslana antibody 7.16.6
LT L e S O RR v it eones

oftrichosiga4liaativudymale.cr transgenic plant conprising (a) a
nucl eic acid nolecule encoding the heavy chain or an

4 nlt ie enrégrié)ﬁg%allgaﬁxgg{; :Epcl)‘ Eptg]?gfb%%éog%on%qggrﬁ{negitg clgfr:ril 97, wherein
andntiBedy- ddhipaisdrth HRAVY EHath adﬁgffi@m theQlarif®1} dBakRA (V) an@nélacid

Sa( u)n,1 %‘W aﬁ{pgli it i,uOﬂ%ﬁa(I:O [ nggt G gﬁ one clf,(clg))a?rrs - .

segyensg of iy Bayy ghate ohlba menpelpieh Antibedn gé efiaad aightfapingpmprising

thé nmm&&w@w EmBORERISEGRnSAAhEAY ¥haDEf e RlonbdI@RI antibody
chain or both. 10 56. Use of the nonocl onal anti body

7.6%-6.ant i gen- bi ndi ng portion according to any one of
claims 32-50 in the preparation of a medi canent for

49, nhi ’]ﬁletrh&%cioﬁ&'lka%ﬁéq% RARERL Welait] A HclaA 48Qhat is an
infiltration into tirssues.
immunoglobulin G (IgG), an IgM, an IgE, an IgA or an IgD molecule.

50. The antigen-binding portion according to any one of claims 32-49, which is an Fab

fragment, an F(ab’), fragment, an Fy fragment or a single chain antibody.

51. A pharmaceutical composition comprising an effective amount of the monoclonal
antibody or antigen-binding portion according to any one of claims 32-50 and a

pharmaceutically acceptable carrier.

52. Use of an antibody or antigen-binding portion thereof that inhibits binding of
MAJCAM to a4f; in the preparation of a medicament for treating inflammatory disease in a
subject, wherein said monoclonal antibody or antigen-binding portion is the monoclonal

antibody or portion according to any one of claims 32-50.
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53. The use according to claim 52, wherein said medicament is for treating an

inflammatory disease of the gastrointestinal tract.

54. The use according to claim 52, wherein said medicament is for treating Crohn’s

disease, ulcerative colitis or both.

55. A non-human transgenic animal or transgenic plant comprising (a) a nucleic acid
molecule encoding the heavy chain or an antigen-binding portion thereof; (b) a nucleic acid
molecule encoding the light chain or an antigen-binding portion thereof; or (c) both (a) and
(b), of an antibody according to any one of claims 32-50, wherein the non-human transgenic

animal or transgenic plant expresses said heavy chain or light chain or both.

56. Use of the monoclonal antibody or antigen-binding portion according to any one of
claims 32-50 in the preparation of a medicament for inhibiting leukocyte adhesion, migration

or infiltration into tissues.
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