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WO 2008/ 010101PCT/ 1132007/ 003074 1 ANTAGONI ST ANTI BODY
AGAI NST EPHA2 FOR THE TREATMENT OF CANCER FlI ELD OF THE
I NVENTI ON The present invention provides novel rmurine
G J008btoronocl onal anti bodi es or 5 fragnent sciieo®Rbiers
and humani zed or resurfaced versions thereof. Mire
specifically, the invention rlel ates to novel
nonocl onal -antibodi es or fragnments thereof, and
humani zed or resurfaced versions thereof, which
i nt er ZTARITH PHEPEPhACAIET FEBR2 FaRITHY TRRRITHEET OBl SCANCER
antagoni sts. Mre particularly, the invention relates
to anti-EphA2 receptor antibodies that inhibit the
celLlular functions of the EphA2 receptor. Still nore

Eé#ﬁ%upeﬁl'ﬁ/”ﬁ HYYEMNERIPAh relates to anti-EphA2
receptor antibodi es that antagonize growth and
suiive prasend fnvéntion pravizles 5ovin chukiiy atrhl Ephamétehst a‘ﬁflbodles or

ag r yepLion

3 c“?éeaﬁa‘“é“ex* bk B Bl Y SBoR0 tefoc il Bpecitcaty.
b| Wellwgn@mﬁla ea trineyebyensicloralantipelies, or fragmenie therenf, and
c Oﬁﬁﬁhﬁideb Q)F %SG%EI 8isidfls H&%o? WRHGRL Bt \HFnttne? Eﬁhli ceptor family
usi L rlaesm he i'nhi bition V\R?‘I
ek 35 oA ore pariflsibs o rletes BorERbARGRceptor
t hmtlbgdmi man ishisiDiRg u@&ﬂae funlcl‘brﬂ F mbCEl;bhAﬂ receP®r. &8l hore

T e —

r ewewm@@é GuRviyalf @mqrmlisaam whithtare é=oghof agsnistadiivitynds
the EphA fanmi |y of receptors. BACKGROUND OF THE

I I\N‘EMFéQalt iREdREeR l%tf@*fhe? Mﬁé&édﬁs citbid@s %énjﬁ’éag% L Hg{h¥iﬁ1{; g %?u

l.e.in ceLqﬂg}5 and |fferent|at|on
ph fqing agnea %%% sag8ak W%%H%@@moe'tmmﬁmtmon
amnjugates mﬂhoagsrfesmmﬁhe Epriugates arpthe lirhitatioh o calNdreW and the

f a\FQa'trMerﬁ’Bf 5.&%@8%‘& lé(trcgﬁi qur]zgrtlhg aﬁgts RTKEIQaé%Z P%’ﬁ@ﬁ;ar ’J’le cell

ne, ConSi st n
t rPde'ﬂgrﬂgéf'Héﬁ rnoional Aetibedyrior am@pb-@mdmlgérpbmem thérgatnats a
( RPasfvab& or lesurBce@ler
Biol . 6 462- 25 47%’” ﬁ%ﬁ%ﬁthgg%&%@%fe S BB HBlenhk bamiy of
i IEEPI® groups, class A and B, based on the sequence
honol ogy and binding affinity (Pasqual e, E. B. et at,
28 C K& RICUNR | ©s T\BEE. IS ENBFDON 6: 462- 475)
C ass A Eph receptors interact with multiple |igands

ofRdcBStoPRRENS krﬁaé giiéyya difered @iéAn ek growth ang dlﬁe{%ataatlon during

I hat i I'i nosi t ol I nke
0 bEa Rby ol ot s B honsetis JRo R iR BB pTPeFBSion.
I iEphnetsptoss dram Unjqueffardiy dof retstortyidEins Rm@éé%t(ﬂﬂ‘ﬁt? the largest in the

05288 Syl of S 98 fck o HE Ty 3 B e
ar@ﬂhwméﬁﬁj@ﬁﬁqttﬂeaﬁsBmt@é (RUOB yValtre dlevielvstMog Cell Biol., 6: 462-

Cyﬂ?gpﬁ‘ﬁe%maﬁ Hé%fﬁ'lepawﬁ n‘@le/r 2 fgpﬁﬁ%eédsg%ea%d i b&84d dMne

docki n%bsn tes for

268%B DM Peay @'ﬁi@m@ﬁ@@? PasaualgyialB atpl, 2005, Nature Reviews
p Ml Dl Bid) K6l 462R106Y. Cldés A rébepidis infract m@%ultimtllﬁér%g of the

%ﬁhrﬁl\é\lﬁ EMI%. C%olup E@woé@p?spépwgnosﬁé\?éPl)ﬁg@dmbmne
C@mi@ns wbilenclasssd Eple rechpinmbirelrtd 2pidinky ligande,ni famlly 6d

p S . Si gnal
e e g e S e e
n&lUp§HRth eotivaliersofifiiase acivity end pubsemient rgnsehositesdativo of the
S pytepigsmie dbiains BY tyfdsirRGhsi@lilVErBating decH Qﬂé@ Ry atrluﬁﬁagleof
through invasion, or by inplantation in di st ant

sites by netastasis. Metastatic cells have acqui red

the ability to break away fromthe primary tunor,
translocate to distant sites through the bl oodstream
or lynphatic system and colonize distant and foreign
m croenvironnments. 10lt is now clear that the Eph

nol ecul es al so have a role in disease states such as
cancer. In particular, overexpression of the EphA2



15 1187). A role for EphA2 in netastasis has al so been
descri bed, since EphA2 overexpression alone is
sufficient to transformmammary epithelial cells into
worzadsiogiant phenotype (Zelinski et at, 2001, pd&®e®¥/003074
Res., 61: 2301-2306), and increases spontaneous
netastasis to distant sites BLanden, C. N et at,

2005, Expert. Opin. Ther. Targets, 9 (6): 1179-1187).

_Fusigmaingproinsi mm@ﬁgérl KGR \KISIS HE 2088 Qf@&&%sf?etv}&% nio@ Cel Biol., 3:

S |nv r_angi ogenesi
D446, N BieRe K o Pensigl. b0 20t Grisianal. a1 50956 Mo
Cancer Res., 1: 2- 11; Cheng et at, 2003, Neoplasia, 5
( 5§ancenis azt@@asewiar@mmz&d byeﬂzncahtrollﬁd) Prblifeftion, eesulling fromGberrant

9 159? r%l@é nsdEagﬁ pﬁh‘é@(&s?&ér@@ ok {.CFIQIQ DPcdhs HE ﬁ-\% O@'Eﬁ%’\?ell% which

rosi ne phos
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deigvaaibal oray impBRARRASHS istHP SRS B AerdstlsRIMERBAT: cells have

her ef
R LG e
t tbiegh theblodstieam deilymbhafic syatbed, and ghibnisodistantimt foréign
thﬁmgkgﬂn@agﬁ#ency of EphA2 overexpression in cancer

(Landen et al., 2005, Expert. Opin. Thor.
Tar ge &6{) 1179-1187). However, reality may be
neY Gispetat tae Felmplegdes algabaveselnin diseasgistatesesugh as

r Cdaﬁcefrolh pEﬁﬁbuﬁfr K\lrdﬁ@éi)ﬁesﬂﬁﬁ ofHe 'Ebh@ﬁéce;bt&d%@%@gﬁ F%o&&i in

NS, 1N tUupgor 0
BB e BB 81 R o st S v and
b eesianhavee Epipidbeasmhiggéster orbetaepoSitive\Rgltoo sl aedt growth and survival

t t4,at
fggﬁﬂl‘gﬁﬁgi cl%irsé Iﬁ_%mlf’r’égﬂc' N &ra”aétdﬁnbaé}pgg] ?Mb fh\%f Takobts, 9 (6): 1179-

(Od& pfos Eppf2 @tmeta_%w haseglgo l@eeﬂpw@pcmsm EphA210:
GZﬂeﬁSﬁessWB didrlelie dutficientd tralSorm mammary eplthellal cells into a

2 dXAlpt BoEoe Gl Serl v’ Gesest 567 ook a2, anc

2 (p¢ 54T §RNant@A0 SO BAfigtant Fitess ¢Laaddn, CONI €%/ p2085, Expert.
dig s t'fﬁﬁ ezg@b{slsg Gghlq 784} %73 dﬁlrihg ntre 31? E\lgoe(rd petpézuggests that

Since t t anti do A
r &PhAF isdhvohvgr éﬁ tEmeppngogeaeiniQuawp isbelp ﬁa@q: Queogame 1R 6043-

e ot G e oyl J
CbEaI IS Dby o g Mot b erad N A0E T ¢

ant agoni stic agents, including antibodies, has been
pﬁbpmwfaqimmmm Bes) shobutto belinket toeits avohdeneai Bidshe
ar&hb&b‘ﬂgwla‘i@%ﬁﬁ@?&! QR i JQI%EFS'EB Wqux%eg{%ﬂﬁ&[ whereas

anti bodi es were ropose

| HHPImsphorngtpp EB'F gqr@qrg{rpt@ﬁ reduggs] tp(fnquzr@qd Werefore accumulates at

2@t 84226, iWisT0r@RY Shought thatdhie RindVb RBdeN Riighp Sdintnbute to the
e actl vi ty but _are

N T A T et R e S
t IW!E m@" Fgétad Gatlil o187, rl-dnweveh aiallwme)e&ﬁﬂre eoelples since
ﬂ% -;n?’gf nd i nhi bi t
%rl Al tf% utcB:e [%lt i ﬁ%g%mory a%%%@% Crideind -|ndFP]eé-§ient
Cﬁﬁr\sé'&l"“'lo[lﬁ'@ﬂfeé@m (F@ﬂ@W Bar20%.dPncopersudh 7859-3868)] v

'dlfferent mechani sm e.g. by preventing receptor

c lAgsitistici angbddids|have Be:nadevelbpid vh‘lldl‘ﬁbr&ﬁeteﬁbﬂﬂ@ Wrésllr%d

d th npt ..hav
D bR RtoL o WiRraiann L Llimegey S 5lie R it ot R pon growts
w&ﬁd@mZ@mebfet alc 1199 Celd Goovath éaifferTHer62B38, WOV 2173, VRO
need for new, antagonistic anti-EphA2 anti bodi es,
whi ch bind to the extracel |l ul ar domai ns of EphA2
receptor, inhibit its activation by the Iigand ephrin
Al and inhibit EphA2 ki nase-dependend tunor cel
grow h. Such antagonistic 20 anti bodi es shoul d be
useful for the treatnment of cancer. SUMVARY OF THE
| NVENTI ON Accordingly, it is an object of the
invention to provide agents that specifically bind to
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carci noma, osteosarcom, cervical cancer, prostate
cancer, lung cancer, synovial WO

2008/ 0101011' CT/11320021003074 -Juruun./ 4 4 carci noma
wanresoundic cancer, a sarcomm, a gliorna, headttaBtheHeka
cancer, gastric cancer, liver cancer, and other

carci nomas. | n another enbod®nent, the anti bodi es of

the invention are capabl e of |nh|b|ting angi ogenesi s.
Wiesrosassd, ieo anm4/eﬁrzbz\2\’/vca 20047001764, WIOS0LSI0EI10B 'WDITR06/047637,

VB8] B85 1S VRIS thec i staiss b s diAsaNdygPmain of
2 (EPHARASI6Gthe sACgRDIBTArtiBaiekdq nat mhibitibotratier stimulate EphA2
CEIHRA PRES :M%%ﬁgﬁ@&?én?ﬁm tﬁe%%nﬁib%ﬁﬁm%tm%

have ' m goni stic activit , erenti
WHTERIVE e (oS WHiCh kg gvanians of thentiag ikinase exfiiib Onithesother
[ 2A01AE usd oF aﬁtg@bmét@ra@teﬂs qmnl tmﬂ'lgf&ﬁﬂbodtésh ﬁa@ﬁgénwoséi Qbo
n 0O no | mul.at e
%@Qﬂﬁﬁﬁ*ﬁww 2 SRS Tbaly Are SRS e eraper,
c sypelo betiboflies whietyropoased totsﬁmhlamj ratiger dandnhibig a#llhroliferation.

PARACAN S BedheSln ol babbEbBROZWREE B! nplld Riicrease
{yiRb4R Kaapmaihony prercaBable ofimasding smos pelkasoliesaion Epheer,

B RIADBEER AL St AU At oy oo

c SFRPIBRES i SEFA e BoA PharRhopglioB R aiher, ey may affect
| nyraortdefd protiferatibh detughpité@iy difarertinadchanist 0N by pgsventing
D3 B By BRAP bRl B ity g e
alogaclwe@\ihajé@saﬁnumd@s ere antdgohistsi bid, rather, B fi@ir neechartison of

Widehiorfis Ghtiedr, 0. 3 x 10-9 Mor snaller. Antibodies of
the i nvention can be pol yclonal or nonocl onal.

oS, i pa A Te A AE PR ER e aTiPres 2hich bigd to

ofthe &rtscellulae domains of EphAR2 receptos lirhibittis @activation byiht ligdnplepBrin

a re
o DAt kAR Bl fl Al BTSRRI ey ahBfheed
B?HHM*ES%OI;!M!&uswﬁmhmeatraﬁﬂ0 LN2, which are
fully characterized herein with respect to the am no

as dMMEQRNYCa FOfT Bt INMENT Hlo ght  and heavy chain
varl abl e regions, the 25 cDNA sequences of the genes

cc&{]flplg lggtan%ﬂg {Eﬁ g?éﬁn%g&éﬂo\b%ﬁd%@ggnt& Akt OPRitichilBing to

denti atton 0

( SE¥p AdRbriecaptar fareilynearmhiers. ﬁlgch'@dimﬁg)andtiwébit the cellular activity of
| defeképt6radyi ahmgeﬁ.z.h@ tHelreSepicr. s Ahe B:‘ésé\ﬂ I.rﬂfanuom%u@@ns

for their on [h reco

e Mo S L M —
arznd indiiersas3ahtRforistsIf sdiffbeceptod 53. 2H11, and EphA2- N1
and EphA2- N2 have been deposited under the Budapest 30

Treatep hﬂfrﬁwﬁﬁr QQﬁth%Qﬂvéigbm %J h%%ggwt%o t]umors and has

respective Ameri can

1@@91}9%”\\/@%&1 'Dy“%‘éﬁ!ﬂs@v m?memmg@ms theragtipgdies of the mventlon
2@.316-83 BrRDf .nhﬁmn md\;edsmh ldea BsTes&ION seme’%@{eﬁ embéirh648, the

%tgogi?l\% I'St; mventlon’ are capa%le of 'preverﬂmg the mngra%on of metastatic cancer
cells. in preferred embodiments, the cancer cell is a cell of a cancer selected from the
group consisting of a breast cancer, colon cancer, endometrial cancer, ovarian
carcinoma, osteosarcoma, cervical cancer, prostate cancer, lung cancer, synovial
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i nvention includes the nmurine anti-EphA2 nonocl onal

anti body selected from 37.3D7, 37.1F5, 53.2H11,

VEpheRoNig1 and EphA2- N2, and resurfaced or huramisz@doosors
versions of the 37.3D7, 37.1F5, 53.2H11, EphAZ=Niy andvsu.s s
EphA2- N2 anti bodi es wherein éurface exposed resi dues

of the variable region frameworks of the 5anti bodi es,

or cdrfifidrha eﬁctre@.ne catcad b Rercbma JaIgdi, héddeint @pLieeReer, Qastnc

bot h I| and heavy chai.ns to mor ¢ cl osel 638

e G YRS R PO oS ReAs: ARG R AR 7R, 1he Aibdies of
anthe liredntion mchpepieto@tnbrblhngdngiggweagrrent s thereof of

the present invention have inproved properties in that

t NEeRES tHeGRE- E'p;m}‘ Qﬁ%@@ibg dIQQBSeﬁmE %E@rj éﬁ were mostly agonists {e.g.

non- 1 NMmuno en| C

5 subjQeY4ee? M@@H%fﬂ@i%r‘@@&ﬂ‘if TR Zoﬂﬁloiﬁ‘ﬂ‘i’é Whhe

di Sdosroané37y WG pouTR30644)) LtﬁEMvéﬁﬁbn?eﬁc&EHasség antibbdies recognizing
nti bo

ep?aefi'ﬁsé%?ﬁw@ﬁ@avma”dh%@ﬁ%?% ' BRARrSip fnjeh are devoid

I nofeny agonist peldity tealdsythe ecegioi. inea fiplesld ewmbediment, thiiahtbodies

no j i zed
veéfsf?%i?‘é&a' TR ROGSRL B e MR ot bBREMERR, 200\ anc
phA2- N2 anti bodi es of the present invention are f ully
10¢ h?a'i‘ea%ﬁt‘é?q‘%%‘?f ‘W%'FQWHOW'?W&P@?)@E‘Eh'tt"ﬁ‘gtth%P‘Pd‘E% of a ligand,
I epreREdblVephAANCto &% EbhPQGE&DRE.In 8dmd eimbodimegrts, taéy:bre capable

TR St VRS e DRSSl DB
t hehasglemylaticndsinhibiteddfy thén antibodips efrthertnaerition evert io the presegce of
r egiinR. (F-E5%e emﬁ&ﬁmérqg Nntifhd iR ioF 818 iRenfidhdah bRk ERRAR

regi on harrevvor surface am no acid residues, and
15 i Fesiaed F@“@JF‘Qd" Radindar Bey ereciapalis phl RRIHERTHAZ dependent

regwg‘pmpﬁatonfdpp\m 20 This invention al so conterrpl ates
the use of conjugates between cytotoxic conjugates

TR 340 1 i o e B G AT
an%ﬂfé D) cg smaliest oxi ¢ agent. In the cytotoxic
conj ugates, the cell binding agent has a high affinity

f OAnttbbGIeEBhﬁe neé&ratidh @an 6ep@yc|orﬁp$rﬁaoﬁoe|aﬁmi Epitbp&bitding fragments

high d
20 243 Ko 3287 gkt o e bhn kB RS VAGARS b vt
cyingardizmn. cPrefemgangatrmnodﬁnal lsti-Episdantibodiese it & woref relgrred

f
e érﬁB&q q-'.&B kthJaJe aP&pr%&&éH :ﬁgm{;‘r]ang%&{.% lf%[?k%qanﬁpﬁd@ﬁ A¥ 1Fs;
( e5%;2H113ﬁp®§°rN1@nd%prA2®3 ymllareéwlmbamteﬂ%ﬁd @wmﬁmpect
Or todfle SRInb@BIA squeabéwoffbbﬂhgﬁamght ARr1Raby cHEH wiriable regions, the

25 57 Sl SSapbn e VenSs wf i iomaaseRl hoR Ve Saiops e
anidepiificatjpe-cbthed Dﬁ!j(sf(ccammentamxedaerﬁnmmmmmnﬂ) te identification of
Cy{hgﬁgffrlfa%e%qb tac:'ia% é%%"rﬁé tfé:r)f%%é)ﬁfe@ggn mq'leéo‘?'ﬁieéﬁt frm. The

ia a cleavabl e or non- ava

anhytnideipa prodeging mpm%nﬂcﬁnhymoagw antipedienB7.3PR oS, and

prgi, Qmﬁgn@@% mfaﬁ& Epmtnemﬁ ﬁéJe débﬂ Géﬁlﬂ:t&gtﬁﬂfer th‘é HubSpest
humani zed 37. 1F5;

30 EphRIMED XA i %@&P@%n%ﬁ’“ May ég. %%eresv%av% a ?‘83\%‘9""“ Type
t hewlens Cotietor, heB0 WM ROG/EDLRISI RATH-4 482 00GinA QBOTN219, USA,

Cyt O@eﬁing B en% n' 5 bé‘rgfﬁ’é‘-’%esgﬂgfn@zéé”ﬁz{\‘ ?@9% ParA 8407, and PTA-

wiﬂm&spectueli:c 1065 anal og. In preferred

enbodi nents of the invention, the cell binding agent
is the humani zed anti EphA2 anti body 37.3D7, 37.1F5,
53. 2H11, EphA2-N1, or EphA2-N2 and the cytotoxic 5
agent is a maytansi ne conmpound, such as DML or DWA.
The present invention al so enconpasses the use of
fragnents of anti-EphA2 anti bodi es which retain the
ability to bind the EphA2 receptor. In another aspect
of the invention, the use of functional equival ents of
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10 expressing the EphA2 receptor. In preferred

enbodi nents, the nethod for inhibiting the growth of
the cell expressing the EphA2 receptor takes place in
wo y@sangorr esults in the death of the cell, adgtwgfhodsim
vitro and ex vivo applications are also included. The
present invention also provi®des a therapeutic
conmposition conprising an anti EphA2 anti body or an

antre-pra¥RAGn Mo REUMdEMhO oMt CarfiGRIMA2 GRioHBRd! AntibdBfsdected

oS SR B L Eol foososss

C dnppfahized versisRainioh ShaDBBENF5 53RN Ephfa-81, sad BpbA2-N2

t her. t i

SRR e IS A FARDERLA 0 B 0B 201 oot g1 o
( Fetodiaseprdbeivspilorepioding fragroenss. afafepiaced indothdightand heavy

( Thdins &S RbRicdibsbly ré¥eRibRi Khown hithah ShiBbayiaia¥esd THE Avhdhized
factor (PDGF), oOr HER2 receptor. e pr

) iy 2 esent
i AREPRdiesANE gPieRsyPinding irgaents thrteqf 88th8f9’€f5138tdf“f€i’?!j°"hha"e
SUPpeedéd braperties if de Gley WM 18 imAtinbdedic(pectmmtetely non-

OB nah RO B AP g B2 B
c élitusdhe differanfoeersians|of bureahideddnh ATe3 g o 93 2bin & EphARN1oénd
DIEARD-NEUNE B died oG N ling RRARARIhérdlr of #H3GRsent invention

I an _carcl nonm, oOsteosarcoma, cervical- cancer
prepseiaally espanize Enrhig gecerivs while roj Rejpg Mnmunnoenia fphuman.
25pancreati c cancer, a sarcoma, a glioma, head and
Nexhe humanieéd veysiony of thecEMAET, 37 HF§,683.28HN cEphA2:NT] and BpiiA2-N2
c j I =) " ' t.he . ' .
C SRR e e RS AR Ry afp WGl to el
cyesregiiecmigeanid seavenassof pote fight eadiheavy stiainwaniable regiens, the
CYH4 Seqjuendelbf Hﬁ%&ﬁe%mﬁé ligtandh hig §8riable BEléns, the
37.1F5, 53. 2H11,

7 - hA2- N1, " and _Eph N% ntlbo_Py-, .
c dfraten of i Gmalimersarits stemipnd Poipps (CaHe)oipe ientfication of
Erhd@vaNable aetonBpimevods iiate baiiy ﬂ%si?ehﬁfﬂdisbbdure ofa
37, 3D7 7.1F5 -N1, and EphA2- N2
ar{f'?aﬁlsgiﬁ?eé&e %esggrh "L?é%ﬂr%bﬁpaof%gmhunani zed 37. 3D7,
37.1F5, 53.2H11, EphA2-N1, and EphA2- N2 o
anthisoppntienalsy sgriemplategshepss phcrnLoapEPeivesy Bdgte i saugates

7 Rfphiad (198 BPBhiB@hgont Batrebstfizes Bhd BiRlSthe EphA receptor, such

oD BBt SR i L R AR,

i rbiredirty agent teasta hidgipdifdty fortthdbphliascepter (e.ge EpbA2 teerior and the

¢ e . :
or SRl Sl ] oo SRR 1o AR brecsiefine Eona
d eeeapiarRucEgiahthe| agtptaxis copugatesphiie present inventige fgimeeiiestive
| NYifYdgensal so includes a kit conprising an anti-EphA2
anti body or an anti EphA2 anti body-cyt ot oxi c agent

cip et badiierh iFe selBostdracbis m SnEFGE tbooy (e,
hBTe617z 8718, S3CF 11 35phe@aN 1, SEEFHARINZ)Ep b epipe-bindhg fragment
L ' LR ; i

maecr oR bRl Sepuriffee PO Lo RBEN (0" o sp7, 37176,

a 3% ﬁm%-ﬁgrqr FabAN2) sangritenedinaing frroment hareply wherein a
anslididie dJRat ik U6 afiched, Aredtyion tia htieataié Bominadedvible

tnhe t I f b . h . Th i t
a1 1, [N e e poRmARe= e G FBFEoF imprAciseeed on

of ersbaliente thedail bintling agert &pthe blrsaizsdG7.307; GN.1F55a12HS,;
o FHRR, pbd ELR S BMEREE ol ool NN B LR S e

the formulation. 15Unl ess otherw se stated, al
references and patents cited herein are incorporated
by reference. BRI EF DESCRI PTION OF THE FIGURES Fig. 1
shows the analysis of the specific binding of
anti - EphA2 anti bodies to cells overexpressing human
EphA2 (300-19/ hu- EphA2 cells) by FACS anal ysis. Fig.
1A 20 shows the data for the 37.3D7 antibody, Fig. 1B
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53.2H11 (Fig. 3C) established with human EphA2

over expressing nmurine 300-19 cells (300-19/ hu-EphA2).
Fig. 4 shows the specific binding of purified 37.3D7
wodeds®1dbil1l anti bodi es to cells overexpressiweiBei do3074
Hi st ogranms of FACS anal ysis are shown. Fig. 4A shows
the 30 data for cells overexfressing nmurine EphA2

(300- 19/ mu- EphA2) and Fig. 4B shows the WO

2088t OIERPS H M) Qb SRRirdid8a Emagmiyaih déMlative, a leptomycin
ovéey?e_(‘ax rae%%i ng rat _EphA2 éaSOO- 19/3?21?- EphA2). Fi gp. 5),(0\
sheRapvEeCeIOe? P17 & Chr '8P AR purified 37.3D7, 37. 1F5,
and 53. 2H11 anti bodi es to VERO nonkey ki dney

e pintpineféerred ercteddingentd-bfshenigventien, dife ¢efGBdingagystiisthamhemanized anti-

sh . . = i-Rdi :
arey R ritody 37757, 57 45 IR FRbRINIo IRk Bl b Brotori
wi agentERMaiaRiae cRingeksg, ysheROM1r M4A. | s. Fig. 6 shows
the inhibition of the binding of biotinylated ephrinAl
t oTHERgressny inléMibiBala ndunipaBsdiIthedade of Aagraents of drii-HPhA2
Tt g g s A R PR L o R r v
Epinventiom disspirerof fuactianal équivatentsenf antihvEphAYRIntiBddiesds centdypplated.
37.3D7 and 37.1F5 anti bodies. 10Fig. 7B shows the
i[En'Eﬁ;&egﬁrE%éhﬂinQént@F E{sb ludesh h@Hoﬁ?&%hX)itin th% %.rOWthI c|>f a cgtl
SRR e %ac'eﬁ{%:f-!f%a%?%”é%reﬁbggmggsﬁsm‘%@g& infioiing the
i ndrbivihtdf te cafl eqpbssingAfle EphARIcedptat takes plalbe Sphiar aridagsuits in the
in r c - 1. .
PR L b aiiplgn v e Aol Bt o hoifase.
EphA2- phosphoryl ati on by ephrinAl and the 15 absence
of TR RragANhINVeINoB AlseproAie A GEHIRSHYG GRMASAIteR, cqrpRgising an anti-
N ingBody br &R dntt Seh ALrpib Gy lokokidhien! drimpepark 2

- VB- ells. S.. 9A-9D s e inhlhition. o
S SRS PP B E A Y Ry 100 LRPamen. 5§
c elhbmapédig)compaditiom dooiposasa sesofidiBerappaioc@gerdt This SFPAC- 1
c ) s AT ; 7
et pg A LalTBp BARER rofithe frado GaprEirstid ationies U
d ofifwolirstgrryémfacion G+ hepatogyte geomiiniastor dffa: tisque)fesipt (F).
of pra@Ritce Grdtein HyBfcfetathived Jrowt TackP(PEGE), BOIER2 ficeptorl 0B

shows the dose-dependent inhibition of
ggf%”ﬁ%&%%&%@@ﬁ f@{hg%aﬁ% acrfl%%tgg% {;rg%gtirfq‘:ée 5bjdY ndG cancer
d owsingtbp hedpevtid compositions tn efmeE@Rbasliments, dheeesngerdsve mebsfstatic

CObMe I hed i %Ip&)ys
t he bj t@ﬁﬁ%ﬂ?ﬁ%ﬁ%&%ﬂﬁ %ody f%elﬁﬁ%éﬁélel S.

Fi @f!”s’f?l’@ dhrRst ganserpeaien ‘?ﬂ!}“’%’u?ﬂf’é’"ﬁ"a@q“ﬁ%o‘éﬁﬁ'ﬁﬂ violopadidcl
HUMESSsabing, corWiR] 251087, BAdR A A LAG 08bLA QHTHI Eirgnord2
shows tge i nhi bition of VEGF:st| | at.ed HUVEtheI | i
or T2 PR 3i0gPma, A iPmarhead ahd e cancer, gastic cancer, iver

cancer, and other carcinomas. In preferred embodiments, the cytotoxic conjugate
comprises an anti-EphA2 antibody and a cytotoxic agent. In more preferred
embodiments, the cytotoxic conjugate comprises a humanized 37.3D7, 37.1F5,
53.2H11, EphA2-N1, and EphA2-N2 antibody-DM1 conjugate, humanized 37.3D7,
37.1F5, 53.2H11, EphA2-N1, and EphA2-N2 antihody-DM4, a hurnanize_d 37.3D7,
37.1F5, 53.2H11, EphA2-N1, and EphA2-N2 antibody-taxane conjugate, or a’
humanized 37.3D7, 37.1F5, 53.2H11, EphA2-N1, and EphA2-N2 antibody-tomaymycin
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Fig. 13 shows the inhibition of VEG-induced Akt
phosphoryl ati on by 37.307 anti body in HUVEC cells. 5

Fig. 14 shows the effect of the treatnent with 37. 307

watdokothyoron the growt h of HT-29 col on cancerpocraffgfsvsérs
in mce. The effect is conpared wth that of an

anti - EGFR anti body and a nonfbinding control |gGl

anti body. Fig. 15A shows the inhibition of the growth

OfdeP@w@ E&ﬁﬁg’ﬂt@ ahdi‘ mércoﬁjﬁbété isRidmiisidred Bibng W?%ac&ﬁmaily
Fig

. he i nhi'bition of the growh o
p@&%%ﬂéﬁbée?ﬁ‘fﬁ%fﬂ%*?'%"%y hu53. 2H11- SPDB-DM4. Fig. 16A
shows the effect of the treatnment with
hug Zn@iif-aSpRiBoli inventiohcardirkphv\R aotibolies.aleB1s28 1o deted éie EphA2

t ; - .

o APRE 1R BRleBicpt ccpll s pretoreg bflod . SRPAERAIES are uped o
gristarming £phA2 jempls B RSpr B¥sEiBst tunor xenograft in

m ce. DETAI LED DESCRI PTI ON OF THE | NVENTI ON New agent s

c apﬁl@ir@ehun\mﬂ@ri alscnkiLyes iﬂ@bo&;phﬁng ax antl-BlsA2aamtibody or an anti-

o2 anGiey BuBiolde 2GRN BoMugie pRPbSHRuaIs B8 U piderred
ncwmﬂodmantsbth@l ae'ny-Ephaz amp»edm aredhe Rundningd(3g.3B3h3V. 1F5, 53.2H11,
kﬁ%ﬂa& NiSaf! i | e I% §H5§ %ﬁéecyto\{gylé ?ggﬁf lg‘é'lﬁﬁﬁnlémggompound

anfrb peci f i cal
r @@@p@%w&os BM4ce Wa!ﬂ% g !%pt@'méqm f#eﬁi\f?trv@ %tewewmn Fariyative,

| i 3 stSinstiUtGoriitrd hfﬁdé;ﬁ@th@rcoﬁjb@éﬁﬁﬁﬁr% tedatrhéift opé Sttt having

i nventi refere tiall evo oni.st
cpehy THe s FARRFIEAE dolingent iepeRsaeror g FERHRRHIE of 2
alphbimbacetitizalyndmicbptable femolatidry saeh efSLdelllemn‘She)torwmte isina
req
%?g@?%irsﬁ%ttg :35 b%c&ﬁ}ﬁnéy Bt ré?\F lfcgft?}Jl ésoZrHJtu%t%'ﬁBﬂ of tn@ formulation.
preV| ously known EphA2- nd| 25 anti god | es
FM%%?@PFR?M% plRtedg 'trﬁfﬁfﬁﬁf’%?"i‘ ratRNtsiar bereltRfe MsPPRGLRF by
f rrafgrempé.s of the present invention inhibit the growth
and/or the mgration of human tunor cells, and/or
angi r | t @t anti ci pated
i %ﬁ%&*&*’i@ﬁ%‘%‘ﬁﬁ#%ﬁ’?ﬁfﬁménw bgegant ol paced
ert. Opin. Thar. Tar 79-1187; WO
D78 S oW 5 B SRS SEECT RN oBIHE AR el
hegveieRpretditg hatian EfhpR (36 MO EPhA2 ells) Dy FACS dnglyeisi Fig 1A

ki nas .
S GRBRE 1B e 21 30 st o 16 e PLAES prsbecy. 9 Flg 1C
( rfevthed@@Hit haftibody adspectivelyB. et at, 2005 Nat ur e
ReV| ews Mot Cell Biol., 6, 462475). "C ass A Eph
?3 g5& 2t é?lbw§ "ﬂ'@ ép)écn‘" @!Smdu@bﬁsuﬁﬁéiﬁﬁt AW 72ntigtRly 4B OB R
pre

t
o1 s tseneel WA fBeth Mimeesprsert capeet el amriT 2g pumen
t heidnpiancen-céllss Histdgesss of\mosramlyaserﬁémwoorrprl ses five
| igands). Specific EphA 5 receptors include: EphAl

( %i% éh%k:& %ﬁﬁgﬁg *&u@@é’foﬁﬁ#é)a a%};é%t%ver mé{ﬁ:ﬂe@&)' §flq @dﬁ _%/ 38), and

ark®- fttéwrfg %}ﬁ@@b&lﬂleédwtméovﬁn Egh%k\@rexs@é&'ng frgwf'aﬁ3 OyRycells
60-19159535;\1 | so call ed Hek7, Bsk, Ehkl, Rek7 and
Cek7); EphA6 (aI so cal | ed nEhk2 and Ehk2) EphA7

e
(aI 5 J%Mgwﬁel‘gea%g ‘fgﬁ a‘ﬁ%ewﬁe‘j ur al1y oc%&%‘wqo cells
v apveeaxpresdity Eblwkds blfstograres iy ar@USE@he $@@‘-@pflir4l¥@0@$ ithe

Rb@s%ﬂﬁ’kg 48 8nows the

am no sequence as I n CGenbank accession s 'NM 004431
(human EphA2), NM 010139 (rurine EphA2), or NXM 345596
(rat EphA2). The term "Eph |igand" as used herein
refers to a protein that binds to, and optionnally
activates (e.g. stinulates the autophosphoryl ation
of ), an Eph receptor. A preferred Eph ligand herein 15
i s aephrinAl", which binds to the EphA2 receptor and
conprises, for exanple, an am no sequence as in

.Genbank accessi on NM 004428 (human ephrinAl). The term



20 versa, by decreasing EphA2 phosphoryl ation, and/or
by incapacitating or killing cells which have been
activated by a ligand. The antagoni st nay conpletely
wbaelsmrreept orl i gand interactions or may subsdiambionbdsya
reduce such interactions. Al such points of
intervention by an antagoni s shall be considered

equi val ent for purposes of this invention. Thus,

I n@dtmbe@lenéﬂot;@rbﬁpr&ét@'gsﬁpaﬂmf(sadmgﬁaazm)on are

antagonlsts (e g. 25 neutralizing antibodies) that

ooy YR MR BRI G By r SRS a7 4P & AR BBt Bhiocies

v alioi VERG monkeg didnenepithelial oélis aisBpiamsrod EAGS @nalysis aershown.
I i gand whi ch antagoni ze the interaction between an

Epgé ?@%lf%% h%ﬂtfﬂwﬁﬂ%s'fbrﬁ?é‘%ﬂbﬁ&éé@? mJ;OEi@?AFs ARSI 11
or sal ubl e [ i 0 used to a

5 hetsahiphsy g%ﬁﬁ%@gﬁ@%‘lﬁé‘ﬁyﬁg{g‘ﬁ# fx’ﬂﬁunogl obul i n region
(e.g. an |nnunoadhe3|n) a 30 conpl ex conprising an
EpFig. & shoss e inhibitiersefding Iaitldiinmof\hlatihylapd Aphrindgd riel mammary MDA-

Sylﬁg%tl 'hﬁm?é ?Fé%%t'cé EX%?’EG‘E’CS? :ib?pﬁ‘i 95 W58 5P BlibbQes.

recep he term™ agonl st" as

used herein refers to an ound

o S0l aheis g5 DR €t ePhanATeTR RS ERrAB ARG EtigR i
aninkhaRdyy WDAGIERDSY, calls BPBT. algataad 3aifssgieodied.ecul e, a
snall nol ecul e, capabl e of activating one or nore of

10 | Mg PRl inliRrr Gl Sl “F@"l%?*t%%?‘f“g%ﬁ'f&s%ﬁié“t
byMBE IR I‘APM@B SHoean By 37,407 and 5920 HLaNSPoTEs . ¢ hor eby

triggering degradation of said protein. Thus in a
pr Eif e7¢ sbwenhighibEiod oftdparimxestiemiiateédla phosphorytativn te@ncreatic

a t.her f S nocl onal anti bodi es,
nEFIg’E%H,& ﬁm%e:ﬁfﬁfﬁargnff%g&nggdﬁregﬁd fragnents of 5t he

anti - EphA anti bodi es. Each of the antibodies and
antips Séyant Fhgewtbe stignulatien opFErivZrrhosphneratiop By ieghrinA1 and the

15 deghsgh@orlsBmeRes dficpAA-PhdsPROYRIIGELYANE aftibadiet BR.IDPIBRAFS5,
reagg%%$41and acts @ﬁﬁ?ﬁ EQEA% receptor antagoni st.

t'h 2GRy B3R bodi es and anti body

fragnents of the invention have the uni que properties
of FipeidePlasicw the inhibitioh bf serira-stimaliated gofwtin anchsurvivaief colon HT-29

c eHué mgftgf d?arLoVB%eﬁQ @éghgg?%a& dﬁP‘éAgS‘L gérug @gcgyﬂ.e @felanoma
r ela’éﬁpe?ﬁ?l%'tﬁ(at)b@/)’ %f&a?ﬂdaﬁb?ﬁgtqné bodifSi bodi es and

anti body fragnents of the invention is the EphA2

20 r eFigp10 shols treeddspldé@eridentantisiddnenf serdmEpimidatedgrewthaf pancreatic
Th ngs to a famly of receptor
mhgggggéﬁsgiggﬁ?gg1R$P915phosphorylat|on is increased
after |ligand binding to interact wwth a variety of
adBigt HB g\ws Mefieseideprndaptdanibitien of serpr-Hiuated %’ewth of colon
act bwaddioBy te 5@|2ﬁ-|f1¢r;—_,ﬁmod9|omst ream cel lul ar signalling
pathmays (Ku!'l ender, K and Klein, R, 2002, Nature

S e Bl T 5 s v

ZSUSQ@BNEEQQH11EWQMﬂErn1 EphA2- medi at ed si gnal i ng"
refers to all the cellular events which 20 occur in

I eBROMIEsHoWs thedBRdIndéumel TR 7 3D 7ERBIRAY tYHBVEG % IS

antlbodles di scl osed in the prlor art agoni ze the

o Pl TESERE g g rh O3 R anRion S ROTEC Rl P

anti bodi es and anti body fragnents of the invention are
preferentially devoid of any such agonistic
properties. In particular, they are unable to

stimul ate EphA2 phoshoryl ation by thensel ves. 250n the
ot her hand, this invention provides the first actual
ant agoni stic anti-EphA2 anti bodies. In one enbodi nent,
the anti bodi es and anti body fragnments of the invention
can inhibit the binding of a ligand to an EphA



Anti bodi es The term "anti body" is used herein in the
br oadest sense and specifically covers nonocl ona
anti bodies (including full |ength nonocl ona
wobkilsedizes) of any isotype such 5as 19G | gMcti@enr003074
I gD, and IgE, polyclonal antibodies, nultispecific
anti bodi es, chineric anti bod®es, and anti body
fragnents. An antibody reactive with a specific
antih GO tHAGnHASEH A VESFRYMURERTIUVERD EcllGroWAA &hd Suidal by
as_sel ection of libraries of reconbinant antibodies in
phP’AMBPH: | ar vectors, or by imunizing an ani mal
with the antigen or an antigen-encoding nucl ei ¢ add.
1a=|g\ 13\shoes thedmttibitiomcf VESFdadused Aldho$phonytationl ey 87.6AT antibody
a@gﬁigg and two identical light chains that are
jOIne i'sul fide bonds. Each heavy and I'i ght chain
contains a constant region and a variable regi on. Each
5 vargaistovedieieishingitiatmant wih %Te%mt@méxa‘m g growth ofHT-29
Ccsuaa.l tﬁﬁ@éi&glrddréﬂ H@hies. The bt segmpasd with @aRsl f'an anti-EGFR
ari.abl e regi ons are primarily
r e%ﬁgﬂié[’ P& gD rtﬂgrf%o Ediglvg]e%q %‘B’e of an anti gen They
are usually 15 referred to as CDRl, CDR2, and
nUribelbAshaws therhibiiianyof thearowth 6F RC$ arostata iumoreals hbhw 3D7-
hlgﬁﬁy[m@mserved portions of the variable regions are
called the "framework regions". As used herein, "VH

refe s t aria ion f an
10 7 Fir 56 BT e Ry oL R ardh 81 PES hBstiay Br e o 211 -
t hePDR-EN4. chai n of an Fv scFv, dst Fab Fab', or
20F(ab' )2 fragnent. Reference to "VI: or "VL" refers

t OF@ hi%A‘é@lB\lV@ﬁ'leeeﬁE@tgif e tebtridhewitiara 7ok B-BM4l dhthe growth of
charn of an an |nclud| é:the i ght chain of an
(

FVMDA&MR 2 3H§’P95tt‘FfH “Xepoggait ingpices 5 )2 fragment. A
"pol ycl onal antlbody is an anti body which was
pr EigLiBBcshaws the edfect; afi thetireafment witit euSS{2HIN SRIB-BKon the growth

15 Ot S8R5l Glor A0idghAGh B, | 1 general

ant | I es ar 25 produced fron1a
B- | hocyte in the prese everal other
4 péﬁ%ﬁgemw%mﬁwﬁﬁﬁ&ﬁ@b cal “ant1 bodi es.
Usual Iy, polyclonal antibodies are obtained directly
f r Wew agentswapabledol spasifinally bind E'plllﬁm@@lptwmﬁncmmagmuy said sepeptors
%Er?ﬁrgv%% r@Je.H Rdyre bk ﬁ-bg.g sfna%m.ec&eﬁulne&éu on

of suE tanti eneous ant | dies, 1.¢e

anantube@e%@ameﬁ»?@v DRI B athaR oa i dob SisiserWhia praviously

20| dlt@"fbﬁdn%{lbﬂ%%ﬁchfébécm&ﬁﬁbrhb QmerEtthré\i‘dplbr QR6 Wktivafdt even in the
mut at i ons resen
TheBengE 2 Jerds he EngpEt ptroRisals R P PP AURULRS e
angreferentitilyedeedid weary aglohipt apidtyi On ¢he otMDhand, they have the unique
20 / " eni el .

z?tﬁ Iltgt’]oQﬁ&ﬁg c&lgu% ‘P@E(.%%%%‘é gl%? eBeﬁﬁh ttr%orﬁ dSS né? Bﬂ% Ilﬁands,

bea tharageristy wb@hta tgtat&c@se@té‘toaufég PEVIOH§Y %ww@mw

25 " eghdb&ss. [rLRKGYord, EHe%nfdg@ﬁ@thHn@ﬁédiést éhdbiﬁtn&chﬁ flagheits af the
of an antigenic _protein es conti oy
anPREen dverdtio,ighity tf)va? g@ww%é?ﬁf)erfe'amaﬂn 8&&@% AmergRlis, andror
deasjictehadgs, srby mbsmes/\hmfeasarﬁﬁpﬁtecpmﬁvmﬂmprhy art@icendeén, C.
copt i api r .
Dot e PRyt Bf; T el p 30 gy S P
di 3eHAMAROHNVR EARYEARB4E a particul ar anti body/ antigen
interaction. The present invention proceeds from

30 NURE DSectibrdin, ERORA2m A3H reeshi@Srefdie ot Wrodife RlAdse Beforiing to the
53. 2H11; EphA2 N1; and EphA2-N2 which are fully
characterized with respect 10 to the am no add
sequences of both |ight and heavy chains, the
identification of the



CDRs, the identification of surface am no acids, and
nmeans for their expression in reconbinant form The
primary ami no aci d and DNA sequences of anti bodies

W3 2808¥610:817. 1F5; 53. 2H11; EphA2-N1; and EphAZedMaBbio@itdzer4
and heavy chains, and of humani zed versions, are

di scl osed herein. 15 Antibodi@s 37.3D7, 37.1F5,

53. 2H11, EphA2- N1, and EphA2-N2 are produced by

hy B [despsrs IRSH ¢relicwsd v maua@a Bet3l, 2908, NXdrelRdviews Mol.

e s R e s g AN

r ehaepem preferbntialhainterdut wittingly cosgiphdEppatid@inotitol Gﬁmlmledtzgmds {of

SO0 EphH SledsY, i Ul MRIRESAR igthdef Shefiio Eana.
5 pmcems Tebde:EphAT ¢@so catiehEpard Bk EphA2 Giepcalled Eck, mEck,
r erwec séwz}l s/phAimﬁs&eﬂﬁed Rk, M4, PVRRIGHE CeR¥)E Bbh A als known as

PP Soie Db and e Lpas <o SR o AR g el

t hephAsRaies Edlled hiBhkD andEnk2);EHphA2 (stearefat aamad tlek11, Mdk1, Ebk,

poE ok capas el Sr R Rk B Mephlstu o) ob S ey
10 t hibesohdhe pieferied Eph eaveptor hereipiig the rEphMmscept% comprising, for

f f
anéAaE@gg a5 gﬁ.mg s@aﬁéntae 9@/ in égﬂg@%@e%h%s nmﬁodmmhuman

Epwmwpms (PP s IR TER (a6 EPA e fgrm Eph
gﬁnmw@e@ Réreidfrefel?as b p&ﬁaﬁ frmlt Endmd dpt@lmauyabames (e.g.

"?ﬂ?ag%g/tﬂ? aﬁﬁ@ﬁ?{l‘ g gtthn of) IM) f} ﬁ\tpreeferretf) Ep% hgand herein

15 | nig éepthrioAi”pwidch tieds tarhe Emmzerecamtorepd toperisks. o exgmpie an
I ' 35 8loudficd 26 R SRTIRELSIANY H084 d(ngﬂaéﬁe
havi ng ah am no aci sequence seTecte on1the group
consi sting of SEQ ID NOS: 1,
10Vheterm tag%ist' iﬁusefgwerq% refefs, to q@olegtie wg§h :sggpatéa of inhibiting
6 Senebdy,mdvd of th8 biolagical Adtivities of altaige'ﬁnolec\ﬁ@ such as an EphA receptor.

208 SAORECAL b EORTRORRPES bkl BBl Sfhand ana vie

20 at vargm by dmteeﬂmzﬁp}r%mabsphaw@tlm ang/asby iperpariialng OE:Iﬂlbngqcells

anﬂhlﬁﬁ‘hﬁleﬁﬁ@?{ ¥ctF/Ql%B By GHERHd. TRS aﬁt%&%t g 'é@rﬁ&lb@iy HideRSeceptor-
hayi ngt am no acid sequences sel

c ollpgoap qtqq@ctlgps g‘lz_f@“ ngpj@gtlalli redgce chg-yntergcthgs ﬁlss%cli gg]nts of
15intepentiéitby dndantdiybnistéhall b8 doseraisulvaledt foi gposes f this5

h
< o PHRRE b R PR < heeiy Pring Mlain 3 edilsies
25 N@utmllzuﬁ; ar@bodi€s) thbl bind o Ephé) regeptor]&ph Imnd gsa c@guplexzd an Eph
Lrec dl e Eph'ﬁgﬁnd@hﬁo%ﬁfs%ﬁﬁé?ﬂe caRpdl dreBlvatildi€or an EphA

antl I nvention conprise three CDRS havi n
amwtgar@pgea%wmw?@eﬂ@a “Yer"ébtﬁﬁaﬁ‘%‘ RevRSP aBrEPSACReptor

NCE;d éphpzlsgaﬁd séiubie EphA réddgtoPor dolubfe Epmtiigamd rasprcmany fused to a
pre

P B RSt ithap eaanpnoudbli N (o Bkneedsgin a
30 at coragst coompeisihg ghEpmh eaceptoa:n@ssmaﬁomw&vﬁpm‘hhgand synthetic or

co id

o lle SEquehlt SEbUBEABY b T R o éﬂmﬁsﬁé

said |ight chaln conprises three se uentla

h aW‘hEﬁ’"’a rAYABISE &P HSfIRIA Falers &Ry oM Hﬁ"‘bf"%ﬁ@g RHNEE; 2
4, pblypepliék, 6. peﬂﬁieﬂa@&ﬁtbbw amahm:qay ebgmertch aﬂil,@dtel:re kirge

t bod | e_inye on.conprise
b P L B L BRI P B8 R
SEQ ID NOs: 7, 8, 9, 10, 11, and 12. In further nore
preferred enbodi nent, there is provided a 37.1F5
anti body, which conprises at | east one heavy chain and
at least one |light chain, and said heavy chain
conprises three sequential CDRs having am no acid
sequences 20 consisting of SEQ ID NOS: 7, 8, and 9,
and said Iight chain conprises three sequential CDRs
havi ng am no acid sequences consisting of SEQ I D NOS:



I n another nore preferred enbodi nent, the antibodies

of the invention conprise three CDRS having am no acid
sequences selected fromthe group of SEQ ID NOS: 13,

vid 20080101046, 17, and 18. In a further nore prigfmaBIc@foso7s
enbodi nent, there is provided a 2553.21-111, which
conprises at | east one heavylthain and at |east one
l'ight chain, and said heavy chain conprises three

s eé&rrEarEs' o?kneqlalaat ,har&ém s@m\ Bgorﬁ'&é St 39 G’errﬁﬁlﬁﬁfg PhR8SHoRAAIBA of

and said |ight chain

coth?) PTO?éfb trquelyénggeg@gq@@rﬁqagpn ¢SRS MG ng ani no aci d
sequences consisting of SEQ ID NOS: 16, 17, and 18. 30
| NThaus @1 4 prefemed @nbodifnentrthel presdyd divertion prdvii:kewamcmgamee&atures

f ' .
SR MSLA oD %ﬁ‘ﬁ?ﬂ“ﬁ?ﬂp Lo flo B adiints o
5 62the 8di-EpnA argibodies: Fageof tlneharzil pdieg mawﬂ’e@@ fragavests ke present
eﬂﬁ@?‘rhﬁfﬁ@ﬁesrbr‘i&f 18 sherirRaIR b ERAiz8 aE@Brﬁ@the"@phﬁQtrédéﬁﬁy .and acis

conpri Ses at | east one heavy chaj
0 naé " %‘H‘g%é%ﬁpf?f antogeniRs MBS GFARHoPR gﬁwq%e%%a"@%ﬁmdy
arfchghientd di €@Myvention mave theunictie prdperties osmpgeattie @l inMlHRBe growth

025 9aR 0606, TSI RPN RS:R 0 WS

10 seéqlqélgemaﬁﬁS-CDRs havi ng am no aci d sequences consi sti ng
of SEQ ID NOCS: 64, 65, and 66. 5 In another nore

pr & pe¥drad E?Jﬂh@éiie%ﬂ bountibg R dritdeeisRsamibodibeardutiBsdyon
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ID NO 80.

Humanized or Resurfaced 37.3D7, 37.1F5; 53.2H11; EphA2-N1; and EphA2-N2
Antibodies

As used herein, the term “humanized antibody” refers to a chimeric antibody which
contain minimal sequence derived fram non-human immuneglobulin. A “chimeric
antibody”, as used herein, is an antibody in which the constant region, or a portion
thereof, is altered, replaced, or exchanged, so that the variable region is iir_lked foa
constant region of a different species, or belonging to another antibody class or
subclass. “Chimeric antibody” also refers to to an antibody in which the variable region,
or a portion thereof, is altered, replaced, or exchanged, so that the constant region is
linked to a variable region of a different species, or belonging to another antibody class
or subclass.

The goal of humanization is a reduction in the immunogenicity of a xenogenic antibody,
such as a murine antibody, for introduction into a human, while maintaining the full
antigen binding affinity and specificity of the antibody. Humanized antibodies, or
antibodies adapted for non-rejection by other mammals, may be produced using
several technologies such as resurfacing and CDR grafting. As used herein, the
resurfacing technology uses a combination of molecular modeling, statistical analysis
and mutagenesis to alter the non-CDR surfaces of antibody variable regions to
resemble the surfaces of known antibodies of the target host.

Strategies and methods for the resurfacing of antibodies, and other methods for
reducing immunogenicity of antibodies within a different host, are disclosed in US
Patent 5,639,641, which is hereby incorporated in its entirety by reference. Briefly, in a
preferred method, (1) position alignments of a pool of antibody heavy and light chain
variable regions is generated to give a set of heavy and light chain variable region
framework surface exposed positions wherein the alignment positions for all variable
regions are at least about 98% identical; (2) a set of heavy and light chain variable
region framework surface exposed amino acid residues is defined for a rodent antibody
{or fragment thereof); (3) a set of heavy and light chain variable region framework
surface exposed amino acid residues that is most closely identical to the set of rodent
surface exposed amino acid residues is identified; (4) the set of heavy and light chain
variable region framework surface exposed amino acid residues defined in step (2) is
substituted with the set of heavy and light chain variable region framework surface
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recognizes EphA2 receptor and acts as antagonists. In another embodlment the

humanized antibodies or epitope-binding fragments thereof have the additional ability
to inhibit growth of a cancer cell expressing the EphA2 receptor. In a further

20 embodiment, the humanized antibody or epitope-binding thereof have the additional
ability to inhibit the migration of a metastatic cancer cell expressing the EphA2
receptor.

A preferred embodiment of such a humanized antibody is a humanized 37.3D7,
37.1F5; 53.2H11; EphA2-N1 or EphA2-N2 antibady, or an epitope-binding fragment
25 thereof.

In more preferred embodiments, there are provided resurfaced or humanized versions
of the 37.3D7, 37.1F5; 53.2H11; EphA2-N1 and EphA2-N2 antibodies wherein surface-
exposed residues of the antibody or its fragments are replaced in both light and heavy
chains to more closely resemble known human antibody surfaces. The humanized

30 37.3D7, 37.1F5; 53.2H11; EphA2-N1 and EphA2-N2 antibodies or epitope-binding
fragments thereof of the present invention have improved properties. For example,
humanized 37.3D7, 37.1F5; and 53.2H11 antibodies or epitope-binding fragments
thereof specifically recognize EphA2 receptor. More preferably, the humanized 37.3D7,
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The cytotoxic conjugates nmay be prepared by in vitro
met hods. In order to link a drug 25or prodrug to the
anti body, a linking group is used. Suitable Iinking
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equivalents” includes antibodies with homologous sequences, chimeric antibodies,
artificial antibodies and modified antibodies, for example, wherein each functional

30 equivalent is defined by its ability to bind to EphA2 receptor. The skilled artisan will
understand that there is an overiap in the group of molecules termed “antibody
fragments” and the group termed “functional equivalents.” Methods of producing
functional equivalents are known to the person skilled in the art and are disclosed, for
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2448.

A chimeric antibody is one in which different portions of an antibody are derived from
different animal species. For example, an ahtibody having a variable region derived
from a murine monoclonal antibody paired with a human immunoglobulin constant
region. Methods for producing chimeric antibodies are known in the art. See, e.g.,
Morrison, 1985, Science, 229: 1202; Qi et al., 1986, BioTechniques, 4: 214, Gillies ef
al., 1989, J. Immunol. Methods, 125:; 191-202; U.S. Pat. Nos. 5,807,715; 4,816,567,
and 4,816,397, which are incorporated herein by reference in their entireties.

Humanized forms of chimeric antibodies are made by substituting the complementarity
determining regions of, for example, a mouse antibody, into a human framework
domain, e.g., see PCT Pub. No. W092/22653. Humanized chimeric antibodies
preferably have constant regions and variable regions other than the complementarity
determining regions (CDRs) derived substantially or exclusively from the corresponding
human antibody regions and CDRs derived substantially or exclusively from a mammal
other than a human.

Artificial antibodies include scFv fragments, diabodies, triabodies, tetrabodies and mru

(see reviews by Winter, G. and Milstein, C., 1991, Nature, 349: 293-299; Hudson, P.J.,
1999, Current Opinion in Immunology, 11: 548-557), each of which has antigen-binding
ability. in the single chain Fv fragment (scFv), the Vi and V_ domains of an antibody



5 the carbon atom of the acyl group bearing the thiol
functionality has one or two substituents, said
substituents being CH3, C2H5, |inear or branched al kyl
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al kyl or al kenyl having from3 to 10 carbon atons,
phenyl, substituted phenyl, 20 heterocyclic aromatic

or heterocycl oal kyl radical, and further wherein one
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example, lgG1-4, IgM, IgA1-2, IgD, IgE antibody types and isotypes may be produced.
Similarly, artificial antibodies within the scope of the invention may be produced by

25 embedding a given set of CDRs within an entirely synthetic framework.

Functional equivalents may be readily produced by mutation, deletion and/or insertion
within the variable and/or constant region sequences that flank a particular set of
CDRs, using a wide variety of methods known in the art.

The antibody fragments and functional equivalents of the present invention encompass
30 those molecules with a detectable degree of binding to EphA, when compared to the
37.3D7, 37.1F5, 53.2H11, EphA2-N1 or EphA2-N2 antibody. A detectable degree of
binding includes all values in the range of at least 10-100%, preferably at least 50%,
60% or 70%, more preferably at least 75%, 80%, 85%, 90%, 95% or 99% the binding
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H and Zis -SCH3 Rl and R2 are nethyl, and Z is - SCH3
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L HefiBle, g et g ot ptecEbe Fecdb il it AR R ARAY

0; ameiYS)fﬂﬂle agtibagly for therepithes wRY\b®TIREe. | near or br anched

al kyl or al kenyl having from1 to 10 carbon atons,

C}"Pﬂdscalé’é iﬁmhdéaf in a{eks%apﬁ ofmeé/;brager& MOSAtdN e ifPravad b@sions of both
tgﬁmqnee ap lﬂ:@{] éﬁeﬁ%gpﬁw%l&hﬂ %qec?gﬂlg %c%{;r%%é/ and bind

I\/B&phﬁepre@amyw:tlamnmm@rﬁﬁnﬁw d which bears the side
chain at G3, C 14 15 hydroxynethyl, C 15 hydroxy or

G %e%§ﬂ@%@%ve Jﬁ'f\% @J he @ﬁ@é’f@@ﬂhtﬁﬂ&lﬁg Bhe &Qﬁéﬂ! |aﬂ'ﬁno acid

(1'v-L), V- and (1V-D, L) incl ? ou ﬁ
f ogh@ug%atc/pﬁp@)pos*lq@ |rD§he5.ﬁ enFg/o nl_aJn %ﬁﬁ( on the knowledge
Rloﬂtﬁe prenadty bitibbdy sequbhcelRon .tﬁgopé?ﬁgs. sughds agdlag enczedl of,
m_ ar e, ,eac ol ' [ ; e
?)Wyefssw ZYarﬁl 1?—"'__\;;-; al. R@gg’r L g%oﬁ_?sarl %Q%gagg&@eﬁl 1998,
0, PamdNatl. Asad. Sci. U.S.A., 95: 8910-8915; Vaughan, T. J. et al., 1998, Nature
Biotechnology, 16: 535-539).

In these studies, equivalents of the primary antibody have been generated by changing
the sequences of the heavy and light chain genes in the CDR1, CDR2, CDRS3, or
framework regions, using methods such as oligonucleotide-mediated site-directed
mutagenesis, cassette mutagenesis, error-prone PCR, DNA shuffling, or mutator-
strains of E. coli (Vaughan, T. J. et al., 1998, Nature Biotechnology, 16: 535-539; Adey,
N. B. et al., 1996, Chapter 16, pp. 277-291, in “Phage Display of Peptides and
Proteins”, Eds. Kay, B. K. et al., Academic Press). These methods of changing the
sequence of the primary antibody have resulted in improved affinities of the secondary
antibodies (Gram, H. et al., 1992, Proc. Natl. Acad. Sci. U.S.A., 89: 3576-3580; Boder,
E. T. et al., 2000, Proc. Natl. Acad. Sci. U.S.A., 97: 10701-10705; Davies, J. and
Riechmann, L., 1996, Immunotechnolgy, 2: 169-179; Thompson, J. et al., 1986, J. Mol.
Biol., 256: 77-88; Short, M. K. et al., 2002, J. Biol. Chem., 217: 16365-16370,
Furukawa, K. et al., 2001, J. Biol. Chemn., 276: 27622-27628).

By a similar directed strategy of changing one or more amino acid residues of the
antibody, the antibody sequences described in this invention can be used to develop
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10 5, shanld notsubgeintiallp changd Shecsinicioeal Gharaatetistics of the @mrg spfluence (e.
SR, Of ey ceine r\(}’gﬁ’ﬁ &lc& ﬁldln'opt%ﬂ& to%géﬂ a ﬁ’é'hx A SEB(A'S in the parent

ha I ng O car on at ons ranch or
al wﬂuerme @nd@;mt|otl1¢awpﬁfgoff5|e@ndsmsa“qtefeéa@tﬁaﬁfaat?% th%?afe“t
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ye e |
e e ﬁ‘ﬁ PP GToRNRr Gy - 1
15 WOFr26f\8n Bﬁ&ﬁ@ﬁﬂﬁw N&2 96rk/ (W@Ymtr@ducﬁon torfetot@ing Struleture (C
Branden and J. Tooze, eds., Garland Publishing, New York, N. Y. (1991)) ; and

Thornton et al., 1991, Nature, 354: 105, which are each incorporated herein by

reference.

Improved antibodies also include those antibodies having improved characteristics that
20 are prepared by the standard techniques of animal immunization, hybridbma formation
and selection for antibodies with specific characteristics.

The present invention also includes cytotoxic conjugates. These cytotoxic conjugates
comprise two primary components, a cell-binding agent and a cytotoxic agent.

As used herein, the term “cell binding agent” refers to an agent that specifically

25  recognizes and binds the EphA receptors on the cell surface. In one embodiment, the
cell binding agent specifically recognizes the EphA receptor such that it allows the
conjugates to act in a targeted fashion with little side-effects resulting from non-specific
binding.

In ancther embodiment, the cell binding agent of the present invention also specifically
30 recognizes the EphA receptor so that the conjugates will be in contact with the target

cell for a sufficient period of time to allow the cytotoxic drug portion of the conjugate to

act on the cell, and/or to allow the conjugates sufficient time in which to be internalized
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SR Cell o A FS SR P e sa B *y‘%atﬁfaﬁ*%ﬁiagé?“l)? i om 1

to 5, and in addition n can be O;
2 Ole/sesatio:oPEIment gitbe vytoiggo vanjamtes of the presgnt inventipn i§@

Oqt%é:tdlﬁ%:e{ggbﬂggﬁe !aetﬁg I‘r‘ssyf&@ﬁc aﬁieht" las Qe efdin yoferb &4 Bigbstanedthat
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substituted aryl or heterocyclic aromatic or
h el predersed| enatiokirientsathe caloloxigradentty/a taxoid, aexaytansindibsugh as DM1
f;&[besmég %{s&ﬂg? Emg ; %Ma?ﬂ@?ﬂ ﬁér)w%Wé) alidHRd iR SRVRREWSrodrug, CC-
065 ora CC- 106\*3 analog. In preferred embodiments, the cell binding agents of the
present invention are covalently attached, directly or via a cleavable or non-cleavable

linker, to the cytotoxic agent.

The cell binding agents, cytotoxic agents, and linkers are discussed in more detail

below.
Cell Binding Agents

The effectiveness of the compounds of the present invention as therapeutic agents
depends on the careful selection of an appropriate cell binding agent. Cell binding
agents may be of any kind presently known, or that become known, and includes
peptides and non—peptides; The cell binding agent may be any compound that can bind
a cell, either in a specific or non-specific manner. Generally, these can be antibodies
(especially monoclonal antibodies), lymphokines, hormones, growth factors, vitamins,
nutrient-transport molecules (such as transferrin), or any other cell binding molecule or
substance.

More specific examples of cell binding agents that can be used include:

+ polyclonal antibodies,
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e acyl group has a 11 near
c haqwale@tsg impropfed antihadigs rand Hleﬁéﬂeis%%?rd'%ﬂ“lﬁ?ﬂ hgEiMeen
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f OBﬁﬂfelé‘biI@:\éHJp};,: pe%ﬁdase labile groups and esterase labile groups. Preferred
linking groups are disulfide groups and thioether groups. For example, conjugates can
be constructed using a disulfide exchange reaction or by forming a thioether bond
between the antibody and the drug or prodrug.

Maytansinoids
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10 WhBZ4,583; 6,333,410R5, 446,09R5, 585& 981\ 5,846cd6ndent | y CH3,
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(1) C1 9-dechloro (U.S. Pat. No. 4,256,746) (prepared by LAH reduction of

ansamytocin P2);

15  (2) C-20-hydroxy (or C-20-demethyl) +/-C-19-dechloro (U.S. Pat. Nos. 4,361,650 and
4,307,016) (prepared by demethylation using Streptomyces or Actinomyces or
dechlorination using LAH}; and

(3) C-20-demethoxy, C-20-acyloxy (-OCOR), +/-dechloro (U.S. Pat. No 4,294,757)
(prepared by acylation using acyl chlorides).

20 Specific examples of suitable analogues of maytansinol having modifications of other
positions include:;

(1) C-9-SH (U.S. Pat. No. 4,424,219) (prepared by the reaction of maytansinol with H,S
or Pst);

(2) C-14-alkoxymethyl {demethoxy/CH;OR) (U.S. Pat. No. 4,331,598),

25  (3) C-14-hydroxymethy! or acyloxymethyl (CH,OH or CH,OAc) (U.S. Pat. No.
4,450,254) (prepared from Nocardia),

{4) C-15-hydroxy/acyloxy (U.S. Pat. No. 4,364,866) (prepared by the conversion of
maytansinol by Streptomyces),

(5) C-15-methoxy (U.S. Pat. Nos. 4,313,946 and 4,315,929) (isolated from Trewia
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entire disclosur . S. appl i cati on nunber -
10/ 849,136 is incd G y reference.

In another preferred embodiment, the cytotoxic conjugates of the present invention
utilize the thiol-containing maytansinoid hf-deacetyl-N— (4-me1hy1-4-mercapto-1-
oxopenty}-maytansine as the cytotoxic agent. DM4 is representsd by the following -

structural formuta {i):
oﬁJ\NL/\FSH
. I
)

(i

MaO

In further embodiments of tha invantion, cther maytansines, inéiuding thiol and

RECTIFIED SHEET (RULE 91)
“ISA/EP
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cel | | RIgR&RAGRS Re &Rl RpeR.Q\Wihd Rihare leachnindénesadently Hi @bls,

| @ (?15 %@5%1@[‘& J"{é?lyl%lé(llhg Frgmsl th 3(5 Egl‘ggﬁ‘atgpis Ctﬁ'!arllchlah BFcyclic alkyl

can assessnen
5 cyqr@ﬂl@nyl GRYig fwmt-?ﬁ@ de C@B%@GW&S‘J"QQ}@I qubsiitiged eheé\yh%ﬁ\&%e&?vchc

C agtoSticEf PeRRsybiSalkyl agiappounds for 24 hours and WO
2008/010101PCT7D82 07/003074 45 the surviving

fractlons of cells ne sur S
et hodd PES P fal S SV EIE T bbby PERERel o FR o5
r egravidest todt at leastdwe aflsm, PEGpcrm mt spdngi tiage mcrt ﬁkrowg agit engdine; and
Mayt ansi noi ds may al so be linked to cell binding

ag ent s 24|§ HD glt-‘i%EQ:d)R NHeRdin ROkHRSF al oﬁalﬁeggl tfaQrfnb firahiM to 10
I caltl on hese i
10 g ST s Srrrar Lo Ak Ao e o i fafthetoms, or

s o$ivpatos sutatdtedainy] behateredyclioaromiatic arhetepscynioalkyl radical.
cytotoxic agents to a cell binding agent. Exenplary

P Iy {

el eplrRi Sy oRful i A Chipb R o Rl TR uteren:
agents at osite ends of the linkers through a
functi &ﬁmgfﬁ'v‘fﬁw ndgisdl-sul fi de group at one 10
end, and an active ester at the other end. As a

gener alR;end Mpleee méthylmed gyimbhesi s of a cytotoxic
conjugate using a PEG |inking group, reference is

15 agai N REembAyIURSis H\BRY ZGAtdc, No. 10/024, 290 for
specific details. Synt hesis begins with the reaction

of one or ec Xi g bearing a reactive PEG
noi ety H% e'¥‘ ?‘f&ﬁﬁ §§§5‘%t resulting in
di spl acenent of the term naI active 15 ester of each
r eSeah additipREMayiansine3sainclade ¢RIPRUNTS reRrgseyird Ryrformpda (IV-L),
cet D? J@vagLagent, such as the 37.3D7, 37.1F5,

L 2HIT, EphA2- N1 or EphA2-N2 antibody, to yield a
cyt ot oxi ¢ conjugate conprising one or nore cytotoxic

agents coval ently bonded to a ggl | Hoi ngli ng agent
t hrough a PE&.Jpnkifig group. olaxagts 2 The cyt otc?x? )I\
20 agent us ' ' cord|

the pr¥sent §nvengi on may al so [pe a |t axane or ¥
derivative tdereof. Taxanes are?a famly of corrpoun@s
that i ncl udes paclitaxel (taxol), a cytotoxic natural
product, cet axel (Taxoterg)m a sem -synthetif. p
derivative, ﬂ¥\/\8 conpounds t hat (ﬁ/%) w dely used in (t he' )
treatment of cancer. Taxanes are mtotic-spindle

Poi,oRE: t hat inhibit
25 Y represents (CRyRs)(CRsRe)m(CRaRINCRIR,SZ,

wherein:



10

15

20

25 the depol ynerization of tubulin, resulting in cell
death. Wil e docetaxel and paclitaxel are useful

agents in the treatnent of cancer, their antitunor

w6 bdo¥hioyerd S 11 M ted because of their non- S P& 5007/003074
toxicity towards normal cells. Further, conpounds |ike
paclitaxel and docetaxel thegsel ves are not
sufficiently potent to be used in conjugates of cell

bi ndi n QQ&‘ RL %re e%?h @8 %E&ftlk%qt? r\ﬁegroilg)f'éreaﬂ{e‘ﬁglthgeing from

prepara Ion I'C CO t'axan
f ok mloapa(b)s(n ptoms4 an@@d ogc;@malky on gikenyl haying frag 3 to 10 carbon

SYASHE hehyn %uBé%Pﬁﬁéheﬂ'lehﬂa& %%Yo@aldﬁ&ﬂaticrbrha@r&%&&m@maﬁlcal

conj ugat es resent invention, along wt
rreﬁ'ﬁd'liédq“&" F&&ﬁj‘ﬁ% ing the taxanes to a cell binding
agent, such as the 37.3D7, 37.1F5, 53.2H11, EphA2-N1

or Eph/Q-Ry2Ra ;i Ryaaiy Rs areceanth suiepdrei@niyH.deiaChHsi ineds; @iyl or

Pa%l&%&igugﬁg frgglilll(g 1925%015 E}%@é Q%&fheﬁ oPdRid Qﬁyx Pl Havihg

ti'on
10raypa toyticarkay atepas, phenyl, febszmer:anlmen@moom@ axprpatic or

14 cBi8cyeaikyl Fai@y:Nyci n derivatives The cytotoxic
accordi'ng to the present invention may also a

byt 01 S S8 Bl K ersAERY gy Sk ff g Soarigaggton n

20mamediinds exerting their biological properties by
covalently binding to the N2 of guanine in the m nor

gr oove 2§ HDAR.or REDR whéelneir Ilﬂeé}m%hcr@d dMynN&H ati@ﬁﬂ%ﬁ@ing from

blnders such as anthramyci n
TOcaRAR A el PIEVPT R RinG s 18 1 fpon atoms, or
CyéuﬂbI@X}r SuHsiituted intl batteteracyclicarefbticdrihetrgeytibalky dadical; and

cell binding agents are described in the International

Appl i cq4d QB r@@ent@éggggﬁéw |(]:i99é5|=é1%e s%%sln%@ﬂtae&tw S

herei n 1 ncorporate rence. The cell binding
ag@d‘i‘fﬂxt'f@ﬁ‘&ylngrﬂlsml@@ﬁvﬁ -P9 desteaip exes permit the full
measure of the cytotoxic action of the tomaynycin
depreisaiell eadotimebie obfophula(IV-h), dVtRragd t(WeD 1 pistiudencompounds of
again n her ef ore avoi di ng si de

ef 5?:"?55 lr(“/el%a%sé'm? gju'%eﬁ?mtar geted healthy cells.

30 The cyt ot oxi ¢ agent according to.the present

i nvent ifors @ethigk Reisd. BadReoR7 ASHdsasmegam il gnd m are each 1, nis 0,
degigvaiives, linked to a cell binding agent, such as

the 37.3137, 37.1F5, 53.2H11, EphA2-Nl or EphA2- N2

par tor G A b A RERYE By o @B UYEh et ene 2o

a Homaynycin derl vative through

R, is methyl, Ry is H, Rs, Rs, R7, and Rg are each H, | and m are each 1, nis 0,
and Z is -SCHs.

R, and R; are methyl, Rs, Rs, R7, Rsareeach H,landmare1,nis0,and Z is -

25 SCH,.

Preferably the cytotoxic agent is represented by formula (IV-L).

Such additional maytansines also include compounds represented by formula (V):



20

WO 2008/ 010101PCT/ |1 B2007/ 003074 47 conventi onal
nmet hods. In a preferred enbodi nent, the chem cal
noi ety can be covalently bound to the tomaynycin

vﬂ?&h&ﬂkhﬁe via a disul fide bond. The tonaymygrii007/003074
derivatives useful in the present invention have the

formula (XI'l) shown bel ow. 36 wherein 10--- represents
an optional single bond; ---- - represents either a
singl e bond or a double bond ; _ provided that when -

represents a single bond, Uand U, the sane or
different, independently reprgsenfj H and Wand W,
the sane or different, age i depe dently selected from
t he group consisting of t hey such as -OR an
ester (e.g. an ot e) suck as -OCOR, a carbonate
5 such as - OCOOR, Amat @ such as - OCONRR , a
cyclic camee . h h.‘ Cl1 are a part OQV)
the cycle, a 3 { a thiocarbamate
such as - OCSN pamat e such that N10
and Cl1 are a ps ; b a sulfide such
as -SR a sulphovlde such as - sul fone such as
ST 3 ul f onam de 20
10 such as - NRSOOR, an|am ne su-h @pH-NRR , optionally
cyclic amne such that Mandwmedl are a part of the
cycl e, a hydroxyl am ne derivative such as -NROR , an
am de such as -NRCOR, an azido such as -N3, a cyano, a
th trlalkyl or triaryl phosphonium an
anlnoaC|d derived group; Preferably Wand W are the

same or different an Oet, NHCONI -12,
SNETepresgafs LRRaERsRo W‘é&%&gﬁt’@g‘; doubl e bond, U and
U are absent and Wand W represent H, 48 or Rl and
15 Rawlsmneln:R1l' and R2' form together a double bond

cont ai ni ng group =B and =B' respectively.

R, and R, are each independently CHs, CzHs, linear alkyl or alkenyl having from

1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon
atoms, phenyl, substituted phenyl or heterocyclic aromatic or heterocycloalkyl radical,

and in addition R, can be H;

Rs, R4, Rs, Rg, Ry and Rg are each independently H, CHa, C,Hs, linear alkyi or
alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having
from 3 to 10 carbon atoms, phenyl, substituted phenyl, or heterocyclic aromatic or

heterocycloalkyl radical;

25

30

1, m and n are each independently an integer of from 1 to 5, and in addition n

can be 0; and

Zis H, SR or -COR, wherein R is linear alkyl or alkenyl having from 1 to 10
carbon atoms, branched or cyclic alky! or alkenyl having from 3 to 10 carbon atoms, or
simple or substituted aryl or heterocyclic aromatic or heterocycloalkyl radical.

Preferred embodiments of formula (V) include compounds of formula (V) wherein:

R, is methyl, Rz is H, R5, R6, R7, and R8 are each H; | andmareeach 1;nis



Preferably, Rl and R2 and R1' and R2' formtogether a
doubl e bond containing group =B and =B respectively. 5
B and B' are the same or different and independently

W 2f8M10ks1om Al kenyl being optionally substi tﬂtt'rﬁﬂzdﬁmosw

10

15 ;

20

25

one or nore Hal, CM NRR, CF3, OR Aryl, Het, S(0)

or B and B' represent an oxy:gkn at om Preferably

B=B'. More preferably, B=B' = =CH2 or =CH CHs, 10 X,

X same or different and i ndependently chosen
zidg, p y

froé?nhgne or more -0-, -NR-, -(C=0)-, -S(0)qg-.

Preferably, X=X f er abl =X=0. A, A are _.
R R RS Ry e N B
Alkkyl or Al kenyl 15optionally containing an oxygen, a
nitrogen or a sulfur atom each being optionally

subst i
S(0)" wﬁfrelq?twl-é glﬁﬁf(rﬁ) %g%%\é E;PEJrgeﬁer arE: ’arqucm nis0.
I\/tﬁ*‘ézp'ﬁe'ﬁ@i:'abl y, A=A fI i near unsubstituted aI kyI Y,
Y are the sane or different and independently chosen
f rom HR, @R R2 8ty ol Rs, RYMR: art/bach i rlehdmedré ¥, nis 0, and Zis -
Y—gf =0Al kyl , nmore preferably Ovethyl. T is -NR,

%?’O)c, ., or a 4 to 10-nenbered aryl, cycl oaI kyl,
heterocycllc or heteroaryl, each being optional I¥
s Usshiadditiens! maytensines furiist inciuge corppgunsiyepresemted byforpyda (VI-L),
S((Qv] DBorF\fI-CHIQF i nker(s), or a branched Al kyl,

y

opt i onal substituted by one or nore 25Hal, CN, NRR ,

CF3, OR, S(0), IR and/or Ilnker(s) or a i near Al kyl

substi tuted by one or nore Hal, , CF3, OR o
S(0),, R and | (s). V\DHC H,C,

2008/ 010104PCTF- 132 7/ 00307@ 49 f,vJLabl Y, T [ 9 a /“\
to 10- er OPY,hKtagr oar re br efrapd I Y,

phenyl pyrd dyl j opti onaIIy sglbst tuted by one 00
nore |i nker(s . Said linker conprises a |inking group.

Suitable Iin groups are wel own in the art C
i nclude thio IEEul fide, disul fi@ebgr oups, thioet he?\ﬁcb’ L)

groups, acid | abile groups, 5photol abil e groups,
pewtdreiase | abi |l e groups and esterase | abile groups.
Preferred are disul fide groups and thi oether groups.

Wien t he répredenBy CRRMTR:R)A(ARIRYICRRSSH,f | de (or
so-called thioether -S-) or disulfide (-SS)
-colnerg,l ning group, the side chain carrying the thiol,
t RS0l i de or disul fide group can be linear or

branched aromati c or heteroce{cl ic. One of ordk alm .
skill i qnﬁézzafqee@aﬁpd,egmepw Ha, C2Hs, linear alkyl or alkenyl having from

1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl having from 3 to 10 carbon
atoms, phenyl, substituted phenyl or heterocyclic aromatic or heterocycloalkyl radical,
and in addition R, can be H;

Rs, R4, Rs, Re, Ry and Ry are each independently H, CHs;, CzHs, linear cyclic
alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl or alkenyl
having from 3 to 10 carbon atoms, phenyl, substituted phenyl or heterocyclic aromatic

or heterocycloalkyl radical;

I, m and n are each independently an integer of from 1 to 5, and in addition n

can be O;



10i dentify suitable side chains. Preferably, said
linker is of formula: -GD(2)p-SZ where Gis a
single or double bond, -0-, -S or -NR-; 15 -E-CO,

wé&@okp1010:E- CO-F, -E-S-, -E S F-, -E NR G S ,pcraB2007/003074

10

15

-E-NR-CS-F- where E and F are the same or different
and are independently chosem3rom | inear or branched
-(OCH2CH2)iAI kyl (OCH2CH2) j -, - Al kyl (OCH2CH2)i - Al kyl -,
- (OCH2 or CO &%@éﬁﬁéﬁ*& le’iﬂﬁéﬁ? Ffvirigfiom 1 to 10 carbon
- (OCH2 )|HeterocycI|c ‘ @ 0
( qucm%r(%anlkenyi hawné from 3 to 10 carbon atoms, or simple

- (SPeLBSERAd diator hewrorldliOardaiaid bi heterocycloalkyi radical; and
_ Al kyl (OCH2CHR) i Al kyl (OCH2CHR) | -, - Al kyl - ( OCH2CHR) i -,

- Al kyl aI kyl (OCH2CH2) | -

-A kzl %%}é%{;er ocy%:ll |(c(CI:I—|ZC?—|12)J -, -

Al kyl - (OCH2CH2) i Aryl (OCH2CH2) j -
A$q@9|agmgﬁpm§,euﬁgﬂmlqmsz_rc?presented by formula (Vil):

Cycl oal kyl - Al kyl -, - Al kyl - Cycl oal kyl -
-Het erocyclic-Al kyI -, -Alkyl - Heteroca/cl ic-, -Akyl-

25Aryl -, -Aryl-Al kyl - Al kyl - Het er yl-

- Het eroaryl - Al kyl -; vvhereo an ajﬁgrr;tlcal or
different are int egers and “rfgzgn enttry chosen from
0, 1 to 2000; Z-i eap or branghed -Alkyl; pis O
or 1; WD 2008/ OlELO&\PCT 132607/ 0

3074 50 Z

represents pdo.a thjol M uch as COR (Vi
R20 or SR20, @ eHr s met hyl , Al kyl
optional |y subsf aryl, heteroaryl or
het erocyclic, prexrded that when Z H, said

conpound is in equ e coljrespondi ng
conmpound fornmed byl\j ycl jkgat i on
resulting from addit W group- SR on the
i mine bond -NH= of onp of the PBDCHDieties. n, n'
equal or different are 0 or 1. Mis 0, 1or 22 R R
are equal or different and independently chosen from
H, ég#cj , Aryl, each being optionally substituted by
Hal"" ., NRR, CF3, RR OR S(0)gR, Aryl, Het; 10 or
their pharnaceutlcally acceptabl e salts, hydrates, or
hy¥7 EPessestal t s, or the pol ynor phic crystalline
structures of these conpounds or their optical
| S@RERHCRACENMCEC)AHGRRE:BAOBI: SCBL)(EFOMI(ORFSHCRIRS Z,,
conpounds of the general formula (X I) having

o0 9eQR&ELK) cal and stereoisomers are also a part of the

invention. 15 The N-10, C-11 doubl e bond of tormyrrym n

derivatives of fornu t o, be

conver tR1ANg Rzﬁfeaea}cem%géﬁeet)'wé@m@Q%Nﬁne@gpr,ag r?('j, b{é‘ or atkenyl
i nh@magardﬂmtcsm cartidmeatgme seeic alkgifor akkemsyl hadng fabm 8o Q cagbon

t hi ol :
Pl P TR 8 g0 o 1RO e
easd ip addijemBs ecandethie corr espondi ng t omaynyci n

derivatives in the presence of a dehydrating agent, in

252 NON- P& @, iafd DIc@am ln@e;?é?.d@.&iy\l@évcsoalkm ovamuﬂneays hating B gh10

;?8 rggr? ztitoms SII&;)%E or suzbshuied ary? or heterocyghc aro (r):%altig %I" he:%erocycloalkyl

radicai;

Ra, Ra, Rs, Rs, Ry, Rs, Rg, Rio, Ry1, and Ry, are each independently H, CH,
C,Hs, linear alkyl or alkenyl having from 1 to 10 carbon atoms, branched or cyclic alkyl



Thus, reversible derivatives of tomaynycin derivatives
of general fornula (XIIl) can also be used in the
present invention: 25 (XIrr)y wo

vg&g&élg%%OlPCT/ 1132007/ 003074 51 et her SUE&%%/[BQ%/M@%;
ester an acetate), such as

car bonate such as - OCOOR, a:;garbarrate such as

-OCONRR' , a cyclic carbamate, such that N10 and Cl1

1 oRaBR T L e S S AERTS nrorec

s lardmdticar hdle®cyoiehli@iradigale a part of the 5 cycle, -SH,
a sulfide such as -SR a sul phoxi de such as -SOR, a

sul fong S Ych, 2§ r, S%Q@Rareaea%hl hﬂbﬁé‘lﬁb@tlyﬁn@hnaﬁtege‘ﬁ@froma to 5,
sul fonam de suc

o YPGIRAITS) EFERS G e Suif IRAPONTES hEEIBELey e g and

part of the cycle, a hydroxylam ne derivative such as
5 - NROR Z BrSRiwon -GORs wotreaR is NRSORIkylor RIRemNRAYINg Bem 4 49 §@carbon

S Lé%]‘n?%r%\%ﬁe%& c?é’ii@%ﬁzl &t aﬁ(@hﬁ hafing frérﬁ |3K)ib chrbon atomns, or simple or

am noaci d- derj ved gr oup.

Prse'bﬁl*léﬁqi gry W&WW"Cﬁ@"Qtﬁ@r betpcyioalivtedFdnt and are
OH, One, Qet, NHCONH2, SMe. Conpounds of formula

( >ﬁrbﬂe}re<ﬂrauﬁb&dimsntb of fommad () mdiuds caroporatizef foirmutd (i) wherein: R,
vvater wrgg t.he solvent is water; these solvates can be
pd? FetWh Beif M usef ul | In a preferred errbodi nent ,

the tomaynycin derivatives of the inventiagn
10 selhesbeve-mentiongs magtagermm @b cgpjiua@teql to- antr-EphA antibody 37.3D7,

8 3%' TF1515§219W Egrmihy Iobrzﬁr(maemm @ﬁ@ﬂd&dtﬁ@r&é@herﬂﬂ&irébf( E

h
C\Trte_[era qﬁé}?ﬁ'g‘gﬁi @%P‘?} %Btﬁéé IV a%sentlc{rc‘? é‘ ing ] t?le %’HSIWEHS&A‘ é)e[ 2,1
8, fGhetibratipt thady prkséht be thesauglirgupbaf s meylaled eminoyagid] sidsi bR

S)ién ) ) | - thyl of th
rre?ﬁ%i%‘%gf %‘h &g“z&&&é?hgh?d1rsohy§ﬁ%§F?c?lo S 41 hen
15 z oviadansivioid, Bndwegreindhe acyl group of the acylated amrno acrd srde charn has its

8, Miof'dr cﬁsrﬂﬁ@?&ﬁﬁ‘cﬁiaﬁ Ricate8 sy 2 arbbPhtod)that-hat Bnd &) twylsuibktituents,
e- 7- met hOxy

3 S .
t eﬂi&rdamba?tae@w?m Fér- %12‘25; fneay ity pr glRPA BRRATIT 1 £ 1 ggrbon
8, Aorhd, blardvhbaoedichd iyt ¢raatken)i-Havisg Bpm A3 tat1A -caibpn plomseplhenyl,

be{]@%@}q%% gf]ienﬁd %ﬁe%e?%&klfcaérgﬂét% é%etbrﬂél&ﬂﬁra%w;r QM .il. a@]ﬂrtlon

208, @\m:mubyrtuqateca@@m@@d whetsinspe 26y prosp 8pg afinear ghain fength
E) ofﬂt ]e??ﬁ?rrez <ABb QR Db iwbeR tHel@n iRl FaRiSHtyDdrd Rye suxupdtom.

benzodi azepi n- 5- one]

8 811 ridine | bi s

o B abirrelapris o paBnd rrr& S et bk e fEona

hearmbdd;aﬂkiﬁﬁm 3B-166,693.2H11, EphA2 N1 or EphA2-N2 or a homologue or

8, I -2,6-pyrid
ﬁ%&?ﬁ%%‘% ﬁ%"’gﬁ}e’%% SL(S Pz"“ S IME ( ) yI i dene- 7
nethoxy 1,2,3,11a- tetrahydro 5H 30pyrrol o[ 2,1-c][1, 4]

25 henzodi azepi n- 5- one]



WD 2008/ 010101PCT/ E32007/ 003074 52
8, 8' 45- ( 3- am nopr opyl oxy) -1, 3- benzenedi yi bi s( et hyl ene
oxy)] - bi sRS) - 2- et h- (E) -
wo hebenmi0t- met hoxy- 1, 2, 3, 11a-t et r ahydr o- 5H pyroTabzjo 2005674
c][1, 4]benzod|azep|n 5 one]
8, 8' 15- (N- net hy1- 3-tert - but 0¥t car bonyl am noPr owo- 1, 3-
benzenedi yi bi s5( net hyl eneoxy) ] -bi sRS)-2-eth-(E)-yliden
e- 7- met hoxy-1, 2, 3, 11a-t et rahydro- 51- 1-
pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 5- gne]
8,81-{543-(4-nethyl- 4- nethyldlsuliiﬁxl Pent anoyl am no)
Propyl ong- 1, 3- .
benzenedi yi bi s(met hyl enegxy) -blsKS)-Zfeth-(E)-yIidene
- 7-met hoxy-1, 2, 3, ®laket rphydyo- Sk pyrrol o[ 2,1-c][1, 4] b
5 enzodi azePi n- 5- on-] 18
8,8 [5-ace
y)1-bis[(S)-2-
nmet hyl ene- 7- net'
1- c][1, 4] benzodi &
bis-{2-[(S)-2-nethyl ene-7-
ydr o- 5H pyrrol of 2, 1~
10 ¢1[ 1, 41benzodi azepi n-[8- onxy]-:thyﬂP carban1c acid
tert-butyl ester 15 MeO
8, 8' 13- (2-acetylthioethy0-1, 5-pent anedi yi bi s(on) J-bi s
(S)-2-nethyl ene-7-
met hoxy-1, 2, 3, 11a-t et rahydr o8l pyrrol o[ 2, 1-c] [ 1, 4] ben
zodi azePi n- 5- one]
8, 8" 15- (N- 4- ner capt o- 4. 4- di net hyl but anoypam no- 1, 3-
15 bewizgeindi yi bi s( et hyl enen) | - bi s[ 7- met hoxy- 2- et hyl ene-
1,2,3,118-
tetrah dro-5H pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n- 5- one]
20Y1 represents

8015- ( N- 4- net hyl di t hi o- 4, 4- di net hyl but anoy1) - am no-1, 3

R15}{C=C):B(CR3R4}),CR1R:S-,
befReRR(F I§/"I 8%"2"&9???% (ecnl:{e?ﬁ))T%CFszr 7Rk hox) B 3R‘%y Ene-
1, 2,3, 1lat et rahydro-5H pyrrol o[ 2, 1-c] [ 1, 4]benzod|azeM
N- ph&&iR] _ _

8, 8" 15- (N- net hyl - N- ( 2- mer capt o- 2, 2- di et hyl et hyham no-
1, 3-

benzenekl By a1 dagh independpRtlyds Fvdnstkiioat gycloateniiyiasng 3110

, 3, 11a-t et rahydro255H-pyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n

20 . 5ca§b@q atoms, simple or substituted aryl, or heterocyc ic aromatic or heterocycloalkyl

8,8 45- (N-net hyl - N- (2- net hyl di t hi o- 2, 2-di net hyl et hyl ) a
n1ﬁ@m§ 3-

benzenedi y1( et hyl eneog) ] - bi s[ 7- met hoxy- 2- net hsel ene- 1

o e BoRsathRh Tonah Ber Ry vaisbe Sl e REAARR,

8, éf”&i nn%sr( %R)ﬁ & n?f\;é(/f?tg"}roﬁpf {3Y0)ca B8R LRRATLRR LRI Eydlic alkyl
d' QP(éﬂleh?I' r&[/{'l&}rbl% f:ﬁbht)(cgabbb{ btoﬁ%n e?ryi%d@ﬁthté&){:rhé@ﬂ odheldracyclic

tetrahydro-pyrrol o[ 2, 1- c][1, 4] benzodi azepi n one]
258 gmﬂﬁﬁc6aﬁﬁgn@mbbmﬂﬂﬁmaﬂ&hyldlsulfanyl) pent anam do- e

t hoxy) - benzene- 3, 5-
5di met hyO- di oxy] - bi sKS) - 2-et h- (E) -yl i dene- 7- di net hoxy-
1, 2, 3, 1i1m: e pahy.dy end t are each independently 0 or an integer of from 1 to 5,
pyrrolq&Z 1-c] [ 1, 4] benzodi azepi n- 5- one]

grovitled,thaBat (@psHiwoHaf b 1 nn@tih G ef 300 YR DRZSIOR ARY ARR time.
propoxy) - Pyri din-2, 6-
dinethyh-dioxyl-bis[(3)-2-eth-(E)-yIidene-7-dinethoxy-
1,2,3,11a-tetrahydropyrrol o[ 2,1-c][ 1, 4]
benzodi azepi n-5-one] 10
8,8 -[(4-(4-(4-nmethyl-4-nmethyl disul fanyl)-Pent anam do-
but oxy) - Pyri di n- 2, 6-
di met hyO- di oxyl - bi s[(3)-2-eth-(E)-ylidene-7-di met hoxy-
1,2,3,11a-tetrahydropyrrol o[ 2, 1-c] [ 1, 4] benzodi azepi n-5
- one]

I bi s(met hyl eneox
dr o- 5H-pyrrol of 2,

‘Dgthoxy 5-oxip-1, 3"11la-tetrah



10

-[(4-(3-[4-(4-net hyl-4-net hyl di sul fanyl - Pent anoy1)
- Pi Perazin-111] - ProPyly
pyridi n- 2 6- di met hyl ) - di oxyFbi s[(S)-2-eth-(E)-ylidene-
v&oghgﬁ xy-1,2,3,11al5t et rahydr o- pyrrol o[ 2,ptuahiodrdbbds
enzodi azePi n- 5 one]
, 8" -[(1-(314-(4-net hyl-4- mefthyl di sul fanyl - Pent anoyh- P
[ per azi n-111] - ProPyl) -

b 3,5 di th-(E)-ylid -
e L e A AT B
Ql,lge:v[ig ?n;o?égr{zlfpggg@gg}gﬂtmwthmprﬁﬁrﬁ iﬂvgptlon is the one that comprises
iZgHé R, hﬁpﬁiﬁbgdwyﬂ A7, BRI FS 582K k St ghARIN1-or Ep151A2 ‘N2ora
E)tso%]qtqggﬁ gt f%aglane:ng{hﬁ@ﬁ, conjugate}g t% a mayt%smo:d%[f ‘on)nula (&t Lti X-D),

1,02 {X-0,lp-t et rahydro-pyrrol o[ 2, 1-c] [ 1, 4] benzodi azePi n-
5-one] 8,81-[(1-(2-{212-(2-{212-(4-methyl-4-methyld

I sul fanyl - pent anoyl am no) - et hoxyl et hoxy} - et hoxy) - et hox
yFet hoxy} - et hoxy) benzene 3, 5-di net hyI ) - di oxyl - bi s[(S)

-2- H
et h- (E) - yI gh}%? 5“ met hoxy GlMet rahydroo yr )‘\
Io[2 1- 2 -0 N Y,
- [M21- (24242 94 met hy 4 me hyI d sul f anyl - Penta oyl l
am no) et ho®y1- et hoxy} - '

et hoxy) - benzene- 3, 5-di et hyl ) - di oxyl - bi s[(3)-2-eth-(E)
-ylidene-7-di met hoxyl, 2, 3, 11a-t etrahydro-pyrrolo[ 2, 1-¢c

111, 4] benzobtXa2ePi n-5-one]  WHX-D) (iX-D,L)

2008/ 010101PCT/ 1112007/ 003074 54
8,8.-[(4-(24242-(2-{242-(4- et hyl - 4- et hyl di sul fanyl -p

ent anoyl am noYet hoxy] -

etvamtyih- et hoxy) - et hoxyFet hn - et hoxy) - Pyri di n- 2, 6- di net

hyl ydi oxyl - bi s[(S) - 2-

eth-(E)-ylidene-7-di net hoxy-1 3, 11la-tetrahydro-pyrro

15 | oTaenrese]ttf @&B@éﬁ%ﬁdlm&%&w&% =] 5

-[(1-(21net hyl - (2- et hyl- 2- et hyl di sul f anyl - Propyl
)- rri nof et hoxy) -
bef2E€RB- 3, 5- di net hyl ydi oxykbi sRS) - 2- et h- (E) -yl i dene- 7-
di met hoxy-1, 2, 3, 11

' at et rahy %?.8 TR HRlrdieperflhty diibeniofliaaz Ry Br BikeLhaving from

-1 (4- 34136t t hyl - (4- et hyl™- 4- net hyl di sul f anyl - pent an
Oyﬂo‘ A ASUARERY, Ib¥anched or cyclic alkyl or alkenyl having from 3 to 10 carbon
pyri din-2, 6-di net hyl ) -di orkbi s[(S)-2-eth-(Eyylidene-7-
di Qfﬁhbppmnﬂl, sub3tititdd phenyl, heterocyclic aromatic or heterocycloalkyi radical,
alOt et rahydro-pyrol o 2, 1-c] [ 1, 4] benzodi azePi n- 5- one]

20 8, 8dih @daifid RientbelH: ( 2- net hy 1- 2- net hyl di sul f anyl - Pr opy

| yam nokpropyl ypyri di n-2, 6-di net hyl ) - di oxy] - bi sKS) - 2-e
E)FZ( E) c%lé E?fﬁgggﬂgg'aﬁég%éﬁéém éﬂ%englentlty?-} Cﬂqyg h liﬁgar aﬂ<y| or
Segléelgy gavgﬂ ;1 ¥110 carbon Q{clJrQSI %Helnfc sp Dcy&i%%kyﬂo%@lk%ﬂ% lR\'é:i‘\'ﬂng

e e

as trespondi ng nercapto derivatives, or
thg&g ﬁnar né’ceuf:‘lglcal |y acceptable salts, hydrates, or

hydrated salts, or the polynorphic crystalline

25Struct ur gsan@fn a.trél 856 ifdEPRAdEMEP a® Intdgleoffroapt tocR land in addition n

i soners, racemates, diastereoners or 20 enanti oners.
Pr eaebs @chrdonpounds are those of formula: 25 or 55



where X, X, A A, Y, Y, T, n, n are defined as
above. The conpounds of formula (XIl) may be prepared
in a nunber of ways well known to those skilled in the
W beos/dvgoiconpounds can be synt hesi zed, for exanpteezoddy
application or adaptation of the nmethods descri bed

bel ow, or variations thereon4d&s 5Sappreciated by the
skilled artisan. The appropriate nodifications and

subst i i iQiSsattd 4 mBRahGvhitn BERIHRMdedRdinWe LL3, oown
or readi 'y obtainable fromthe scientific literature

t %Jdmrﬁetﬁiﬂl d:hsqhyarﬁéy &rec-80 Hesmathyar ti cul ar, such
nmet'’hods can be found in R C. Larock, Cbnprehensive
Organic Transformations, WIey-VCH Publishers, 1999.
Mepretetied fembowaylanth effomulas k), (18 ang IXD, Hianglnder qopmpounds of
t .ention are described in
?ﬂéﬁﬁi Ukﬁggnigéﬁ?ggﬁgﬁﬂﬂhb PCT/ 182007/ 000142.
Cbnpounds of the present invention may be prepared by
5 a vari dhys BetheyRe 'ﬁé’l PERy Yittrere PEEVY eagent s and
starting materials are commercially avail able, or
readll S I
or di nary WEPRT RAEH,BY, ST 41018 Mo REFID PR oY it
00/ 12508, WO 00/12507 WO 2005/040170 WD 2005/ 085260,
FR1516 %nd afdhéihil RoL Rs, 3t-and 83 Bre ebeh Hal@dIm Bre #Alis 0.
3793- 38 . The conj ugate nol ecul es of the invention
may be forned usi ng any techni ques. The tomaynycin
depieteniblyibs cytbtokib agéntisenapriesenterblyy foendla k€8l t o an
anti body or other cell binding agent via an acid

! aR inbrfhel é/r@#éﬁéd ﬁ&L udd¥e & tlﬁg‘ﬁ}teéﬂn@*ﬁbérﬁ‘ oh lsﬁk@&ne tFBﬁ:ompnses the

derivatives can_be _con %Qg% gh |
10 s upatiEnhé andbriyid S0 ndT- %'Er’b?é&ﬁéhﬁ%’zm? N?l&éﬁpt‘ CEF MoBglogue
bi sctdaeheAtREOf Eorigatkidae amayrpsinslasEfoiala D&: | i nker .
The conjugates can be prepared to contain a prinary
hydroxyl group, which can be succinylaged and |inked

to a cell binding agent to produce a cppnj ugate that
can be cleaved by intracel |l ubar erases to liberate
free derivative. Preferably, t vat iYves are

syntheS|zed to contqﬁn a frg prdtected thio
group, and then one pr \Wr- dISU|fIde or

t hi ol - cont ai nigg 3 . A ’
linked to the cel yi a aydi sul fi de bond
or a thioether Ii mer ous net hods wf conj ugat i on
are taught in USP 5:¢

am no group and then s 3 'y

20cel | binding agent via 3 aC|d Iau|lz¥ﬁ|nkeP or a
phot ol abil e I'inker. The tomaynycwe Ivatives with a
free am no or carboxyl group can be 30 condensed wth
a peptide and subsequently |linked to a cell binding
agent to produce a peptidase [8bile linker. The
tomaynycin derivatives wth a free hydroxyl group on
the linker can be succinylated and |inked to a cel
bi ndi ng agent to produce a conjugate that can be

25C| oRuRsh thy sibatitiane bte dsadefited for drmsa (1X) dbdver ate free
drug. Most preferably, the WO
2008/ 010101PCT/ 1132007/ 003074 56 tomaymycin
de Espexially pesfetred are amtaf the apoye-degeabed qompeussds, phereiadtidyH, Rz is
t iy AR, RS ROGSH RN&8 esaffH Gizpdhf drfl@actPl, shliin® 0.
cont ai’ni ng onaymyci n dimers are |inked to the cel
bi ndi ng agent via disulfide bonds. Pref erably,
nonocl onal anti body- or cell binding agent-tomaymnycin
derivative 5conjugates are those that are joined via a
di sul fi de bond, as discussed above, that are capable
of delivering tomaynycin derivatives. Such cel
bi ndi ng conjugates are prepared by known met hods such
as by nodi fyi ng nonocl onal antibodies with
succi ni m dyl pyridyl-dithiopropionate (SPDP) (Carlsson




10cont ai ni ng tomaynycin derivatives to produce

di sul fide linked conjugates. Alternatively, in the

case of the aryldithio- tomaynycin derivatives, the
vfr(S’Edﬁ%i'eg(ﬂ of the cell binding conjugate is gihRBigtooB0r4
direct displacenent of the aryl-thiol of the
tomaynycin derivative by suldhydryl groups previously

i ntroduced into anti body nol ecul es. Conjugates

c ining.l t j i i Whkem R
ViAo sty eforied ATBITHINTIRGE LR bYFadhutifes, WhERHh =
eianddt: anemhibyl, RivVRecRrs Bearefepent handan 3@ luéhbmisd t he
dithio-nitropyridyl nodified antibody at a

COFMBE, tHall AinSdcyPstéretisdridr is prer@8. M pot assi um
phosphate buffer, at pH 7.5 containing 2 mM EDTA is

a0 1ol Lol I8, RN numer

5 r 10434961361 filechMay 20, 2P yndy isederusefrinthrR Cielans prjgate of the
amré%ghﬁvérﬁiogpfh%ﬂﬁrb%s%ﬂsﬁe%FU.VS? phehQpRlidatismhiribert 0/82% 136
n an

UK I's conplete in about 16 hours. The
anié insew@pEtesheysiy BY #fie®vat i ve conjugate is purified
and freed of unreacted drug and ot her | ow nol ecul ar
webighlfidewbatairtihg byking brdupkt r at i on t hrough a col um of
Sephadex 0- 25 or Sephacryl 5300. The nunber of
t OIH%YJQ(?A lmkg#?%ﬁgéf%éﬁs%idm la@kil BiRdIRG HHSht RREL a8thel3e@dP7, 37.1F5,

nol ecul e ca etermned. b asuring the ratio .of.
10 1 Ho3.2HhKlo ERRNT 8t ERig Eariipdyn heTnaytansiion Fompeses s
1- GietyOTRY K MdikRy bontdinavechsalieat bbresthatralibothy thewéleasel of fully

be linked. di_sul fi ' .
o 5eats may iR 2 PRI §8, SRER diinlcl ConfE a2 il i the
anart grchinelgr distgidedponds, beid dabite bendgephatalahile §ords: prptifase labile

| ' ? 1996, Proc.
g s ey ol o0, 10

the tomaynycin derivatives apd their 30 anti
15 o RUHPOSGE dEp FoTTRES S CeriseiEicel GiguP @ Pfeired -
bagkbeAmestphk sdactive avbmizal dgroyyr cani Hesnowalently bound/edheaytansinoid

descri bed. . e et at, 1985, J. Immunot, 135:
3633?‘%’%?%&%?@3%%% of these conmpounds to
adherent cell lines can be determ ned by.clonogenic
as Bawjisularly RiefSeed fsaetive Shesical gERupe Aret-syteimgyssiers anddh

Bi @lifosuckivmidyidéirs. 1319. WO _
2008/ 010101PCT/ 1132007/ 003074 57 Leptomycin

degiyatives Th ¢ L Nol : i
207 baEbel e AR AR Bt MRy ES
t oradetvepthemisat grovnaaG-destersiob RAPENTh aprbits Jpiqas udere the
I e5Qdind RoiBK EBRERs Qldisliie beH AHaMsd Ehchitddl leacie gigipl dafprises a
i n Kalesse’et alL goo; ,S%nt hesis 8: 981-1003), and 5
i n&hsugaigimigyben SRYIOSHEINRIGYESEE | ept onycin A and
| eptonycin B, callystatins, ratjadones such as )
r afangl positiohs andhaytnjiacion eanBeneragihe pesjtion e chamieaily ink the
angui.no n- A : 3 ' :
251 o SARLTUEhECr excloper P SRR S v 8] fofh e 0.14
De ipbsitien medifiesfwithdyeormypethyl,Ahe frdl Sepositien progified wilyhydggsy g@nd the

S p?ﬁé(f bé&tlohYavibd's hgd%é{k VRSP RE abBxpedRditobe Béshd Hawerenthe C-3
formula (1): RL7 1 vvhe_[,el n C .
position i preferred and the C-3 position of maytansinol is especially preferred.

-

While the synthesis of esters of maytansinol having a linking moiety is described in
30  terms of disulfide bond-containing linking moieties, one of skill in the art will understand



Ra and Ra' are Hor -Ak; preferably Ra is -AlKk,
preferably nmethyl and Ra' is H R1l7 is alkyl
optionally substituted by OR, CN, NRR ,

wenidsaneal kyl ; preferably. R17 is alkyl, mofcm2007/003074
preferably nmethyl or ethyl; RO is al kyl

optionally substituted by ORI CN, NRR ,

perfluoroal kyl; preferably, RO is 20al kyl, nore

prtﬁ&ﬁiﬁﬁ% Bhoféﬁémilth otﬁ%r%herglcamondi\ﬁs deﬁnﬁé@é@%)@an&l@ be used

Uﬂ"t'ﬁhe ptewt @ven%psepagmttgpr maytansinoids Spgcﬁ' c eg(ap‘gleg lgf other
- NiRekdical bdddNﬁ?mﬁhae acid labidBérids phoolabike Beris| pepitiddsenatie bords

branchg Ak f’ﬁ%"% kh ogg%w%%§ F(a%%';'é/gfgggg @iqﬂmmrporated

5 - Hedrein,degabks the, prodlptidnod imleylangihdids, beaﬁngsucmmhdﬁal kyl -
-Het erocyclic-Al k-, -Al k-Heterocyclic-; W

2 Oﬂ%/ QA9dad 8@&;&&%@%& QRS %ﬁaﬁﬁndw&érﬁames $aiifg b QlsBEES moiety

chosen from1l OOO; refer ea
brhAiQsats ar&ﬁﬁtwe aupds %&P‘i&b 8 ¥efea¥Nas Bp‘%f{&.ﬁ‘m’Wﬁ?’ 410,
i Sarﬁl U.5. Appiiesion 01 &164,65, ééuh@lpr:cmtsemtenmgncgpona;edsxych
asr e Ri or SRI, wherein Rl represents H, nethyl,
% %’i‘?& oal kyl, optionally substituted aryl or
heterocycl ic, or T represents OH O wher e:
10 R1The rRactivexgrop-cantaining maytaasineidy sueh 2N e:arg fQ?P@P %hﬁm

T érfﬁtbbb b&uc‘ﬁ%‘s the\Bess?, 7 REs, rﬁmma eEﬁkaor EPWAG-N2 antibody, to
pre gr a

orPrafigpIe °P§&|°QXJF€%?%§§?RE‘S coRlpnFEney be Pw‘%ﬁ@%@@’%%‘% gel
prfifatioabl y Al k represents (-(CF12-q (CH3)q)p- where p
represents an integer from1l to 10; and q represents

an g'a(f‘ !ftfellérft me%és;?o%rod%ﬁ? QLAY bod@l-rhaftaﬁ‘%fr%ﬁi%kﬁgates are

. hel r g armaceuti ca
15 acEeyiaing S et Na/aa R 40, amt U5y BPsieaipndet T45%ne
10/161,651 and 10/024,290, each of which is incorporated herein in its entirety.

In general, a solution of an antibody in aqueous buffer may be incubated with a molar
excess of maytansinoids having a disulfide moiety that bears a reactive group. The
reaction mixture can be quenched by addition of excess amine (such as ethanolamine,

20 taurine, etc.). The maytansinoid-antibody conjugate may then be purified by gel-
filtration.

The number of maytansinoid molecules bound per antibody molecule can be
determined by measuring spectrophotometrically the ratio of the absorbance at 252 nm
and 280 nm. An average of 1-10 maytansinoid molecules/antibody molecule is

25  preferred.

Conjugates of antibodies with maytansinoid drugs can be evaluated for their
ability to suppress proliferation of various unwanted cell lines in vitro. For example, cell
lines such as the human epidermoid carcinoma line A-431, the human small celi lung
cancer cell line SW2, the human breast tumor line SKBR3 and the Burkitt's lymphoma

30 cell line Namalwa can easily be used for the assessment of cylotoxicity of these
compounds. Cells to be evaluated can be exposed to the compounds for 24 hours and



pol ynor phic crystalline structures of these conpounds
or their optical isoners, 20 racenates, diastereoners
or enantioners. Preferred conmpounds may be chosen
W S0%/010i02- Met hyl sul fanyl -ethyl ) -ami d of PCT/IB2007/003074
( 2E, 10E, 12E, 16Z, 18E) - (R) - 6- Hydr oxy- 3, 5,
7,9, 11, 15, 17- hept anet hy1- 1949( 2S, 3S) - 3- net hyl - 6- oxo- 3,
6- di hydr o- 214- pyr an- 2-
Y e SriiiRG lis thehSurd® wl%rr&ﬁras OyC kidindmethiBlis. 1Cs
! bl R TRERTS S 1 Phebsucdan e
Bivalugs cantberchaealruiatge ffom e e%lffs 3 the assays.
(2E, 10E, 12E, 167, 18E) - (R) - 6- hydr oxy- 3, 5,
7 PEGLdontaining linkrigagrety/ 1- 19- (( 2S, 3S) - 3- net hy1- 6- oxo- 3,
6- di hydr o- 2| 3Pyr an- 2-
yyzwgangﬁg Qﬂag?ﬁlgﬁﬁe ﬁméﬁw&%n%a%% RRAISNG PEGARKIFAY groups, as

rca

5 ( 2pt fgdgnj.@@ mcapgg)\l.o( '};g/ 4. q%pd}'w P§G‘5I1n§|ng gﬂ:lps are soluble

5%&2@5 w%?hmtnhu-hqa&% 26, aRd o by dsed-tojoin Gebor dioke/ d
ro

o)%to%ﬁ glata tczg i%; b_[ry r!%agfgt Eé?ﬁ\%%rx PEG ||i'll<u ing groups inciide hetero-
( Difvidtibydl @ESUInkera yHat bindh yd c)ytcamnlqjagghts and ceII binding agents at

(25,49 ) | or disulfid i
°§b‘1 efggslc}fjtﬁgﬁrﬂkgg tﬁé@h :% é?%tg’ggp%@dﬁl Aot hE?/l.ll e gé():(ug a3 orée
10 - dind ya]‘\dcanzqqtlmsémagthe other en

y1l) - 8- oxo- nonadeca- 2, 10, 12, 16, 18- pent aenoi ¢ acid 10

( %SW%E fal Sxdiidvl thkd Wﬁeaﬁynh‘a Bytotarik Lerdugate ading a PEG !tnkmg

g raoate7s Goaih mpde G4 R, apelication Np. 134,290 g spgeifc dotls
yl syathame b@glﬁs witthiel res2iprpgfions-opmpE) cysﬂwg%ﬁé?&éw @feﬁet've

112%% ﬁ'{zﬁ gaacdeﬁt resultmg in d:sfplacement of the terminal active .
ol 2 L

§é o OB t indi ent
15 (ZéE*EI@vEeqcheaCGzeli yoqiety lsamwweﬁﬁldée%d%% he el Binging gent,
pts%ﬁhb% W BH7257 D, 53.2°8 1 IBLhAS-ND@-EphA2-di2laptirogly 2blyiekin

yran nonadeca-

i AR PRI ARl pd P ERERERIchdod o
hyshi dingihg agenthiyrdugit 2 BES Hibking growp-t he pol ynor phi ¢
crystalline structures of these conpounds or their
OpfdGfibs | SOMEr'S, racemates, diastereomers or
enantioners. In order to link the derivative to a

cel | - bi ndi.n ent he deri v ti
20 5o Ao Fark st DR Gy OB B BEbralido e Brétentinvention

t ombgalkt b adaxaoe ar deeivativbithedeéolg agent via a |inkage

such as a disulfide bond, a sulfide (or called herein

t pg%%h@éérla ak}%%/a%fgame&r@s ki gkﬁd&r Saditaxdl (takm); acltabiic@atural
gr grlgguct-[awg éqtia)q%{ ,ay%tgreé,lae%m ég'gpegla dgavq? H%(t ? ﬁoemﬁo%%é fhat are

C ORjgalyiséd Mhetrdatmentes satcyr. Taxdnes aret rhltotllcepmdlﬁwolsgns that inhibit

25 g?%?/d%}:@gnel%%ﬁ%agn &?%Jgi%r%sg.{ltﬁg u‘?%‘?lrb%afﬁ' Prniid |86 e?c'&gi%h Pacifaxel
g r erepusetal aieotsdr thetiichtment oilganced, tlbglpantdlgg@' chtbtypsehr@;eg fpcause
ﬁﬂel?ﬁé p%%‘ﬁf ko%&lty‘r BwHfdRYBrmdl E‘.el%r F‘lﬁ{hé‘ Qofnﬁéﬁrhig llike paclitaxel

Rance so ueous sol utions tsqofceli
g r eu:bdcmtaxeldh@mwea arﬁﬂ"g évfﬂsmréwﬂ’bﬂ”y‘eae L@B%@efP"JUQa e

Pr gin@hgRhants.@a sul fide or disulfide linkage is used
because he redu0| ng enV| ronnment of the targeted cell

gférr%cf ta%l%nge { a?éftoﬁ 'ofjﬁrt bxi gécﬁl}”ggigg & A8 thxane of

assocl at'e
SOﬁoTunba(XE) in cyt ot OXI ci ty WO
2008/ 010101PCT/ 132007/ 003074 a




60 Compounds of the present invention nmay be prepared
by a variety of synthetic routes. The reagents and
starting materials are commercially available, or
readi |y synthesized by well-known techni ques by one of

wordsiapwiskill in the art. Methods for syntBE ‘HE’“””
| ept onyci n derivatives that y be used in the
cytotoxi c conjugates of the present 5invention, along
wi th nmethods for conjugating said | eptonycin
derivatives to cell binding agents such as antibodies,
are described in defail injin European Patent
Application No. 06 Q@’BVGlehosb gagtent is
i ncor por at hengi n by refergnck 1JC- 1065 Anal ogues
The cytotox ﬁ oXxi ¢ conj ugat es
according to the may al so be

3 CC- 1065 or a derj D5 is a potent
anti -t umor antlbl0t|6i_|ISO| HOd 1 opAge cul ture br&th
of Streptonmyces”zslensis. CC1 s about 1000-fold
nore potent in vitro than are pnly used
anti-cancer drugs, such p&, methotrexate
and vincristine (B. K Bhuyan & , 1982, Cancer Res.,
42, 3532-3537). CC- 1065 and its anal ogs are

1015d|sclosed in US. Patent Nos. 6,372,738, 6,340,701,
5, féfodster @ﬂmeﬁzlﬁg xS thatimeaydptusedivithe pidetexie goriMgates of the

CC- 1065, h 1
aC@r;%r{tS &pv%ﬁlan,l gn ol mrrﬁétﬁéoﬁqor%kjn%é@ﬁ 4 tEi(ér@ts kg8 cell binding

I nt er ca
acident, lsych A the 87.800, Hc5VH3: e, EBRALNY P %"@E;?‘%?'%'b"d‘" are
PaGd Ri0la i BGha 'Lfﬁ%ﬁentmg% 4foBand ks, auz ag4a,cz01 \8.372,738 and
al ne I n

I
155 0o SSRGS Mo DRy RS e

t WeoBYd, {2 Mandmdes,se8buni ts. 20 Al't hough CC 1065 has
certain attractive features as a cytotoxic agent, it

has limtati t herapeutic use. Adm nistration of
§9@%¥m¥% cémﬁgﬁsed a del ayed hepat ot oxi city

|l eading to nortality on 50 after ti

| Thewslods serosinap omssestgpymey st ifpfinvein ceratie.

198Gmayrhycinlddrivitives h@pyrrﬁ%[ﬂ@]ba’ht@&%pmes (PB0Rs)rknown class of
S urred effo

20d2|casyggpnpa ﬂ(qﬂ Q%;Eeléﬁgl\ég O}Q?% ccwé tiydﬁ’in&lﬁé t&ﬂé‘ Ne of
an h@;gﬁe inaiekeinildr groovedf m@g PBRs mg@ég adlgg'@ﬁl'i Q{@anc(rlglrgp\ve binders

gﬁg SinGly@ nedBifychefa em . 31: 590-603). I

serre anal ogs, the CPl noiety was repl aced

by a cycl opropabenzj ndol
at Noygégnamyc%c@nv@ygﬁ%a? rg@c%@kéﬂg%%ty QaBd Ithat g}ggér ef%%:twely
at ,linkérd celﬁblﬁ@@agd\ﬂaﬁare Gharibed iotthe lntemathflﬁﬁ Aﬂ?E‘@P lomiise

2spa;50&]ﬁ|§|35%ﬂ%%%v{%% D EortbdiRk Hr:]agetﬁﬁ’nl}ég&;g@teta%yﬁgﬁen@é Thbeel
M Ginding dgeniB0magi0gd) dervative c@gﬁlﬁmm %/{.{r? ﬂfgthe

ag 4 cﬁm@é?cﬁlorpbﬁﬁe {o%agni?mmié}%ta\&%@@u&amfhem fargeted fashion
nner to c

ev aﬁigaa‘lSt ewagtedicgls qﬁ},\gttjl’?e%ﬁ%% avcnglng L fFOMEYE! to dalaBl &Ron-

200@(@@}@;@@%;’1@.32007/ 003074 61 prom sing anal ogs,
Adozel esin and Carzelesin, has |ed to di sappointing

SCB? E‘@g&g B)(I%:%fﬁ %tbcgnrdfn%tt%gie p{é&%ﬂﬁnvénﬂyﬁédrhﬂ@.% eibr e

aL, 1996, O i
Restomagmyciﬁaanvam;lnnkwss%cqurbu@@g@igg% g die 7.567,5% s,

thegapept E@h%f\ﬁ% o3 Wﬁﬂ%ﬁttd@ﬁy tvlaed lrnkifng goupy Sheslinking group is
t OXT CI t ?/

her a eutlc e
anabatef aehenisal grelhat is sRYPISU! L’ob 0598 g’haatrc]’ gr;ﬂg%“}(?ﬁ ﬁenvatlve through
vivo distribution through targeted delivery to the
tunor site, resulting in lower toxicity to
non-targeted tissues, and thus, |ower systemc
toxicity. In order to achieve this goal, conjugates of
anal ogs and derivatives of CC- 1065 with cell-binding
agents that specifically target tunor cells have been
described (US Patents; 5,475,092; 5,585,499; 10




20 substituent is
cont ai ni ng phenyl
at physiol ogical p
ility. In ord
USRS
be introduced into
subunit and the cl

protected as a sulfonic acid
carbamat e whi ch possesses a charge

H, and thus has enhanced wat er

er to further enhance wat @¢ras2007/003074
i onal pol yethyl ene glycol spacer can
the |inkes7 bet ween the indolyl
eavabl e |i nkage such as a disulfide

?;?gr‘{x%g{igﬁ guiegltpﬁg ﬂ#& é#eﬁ%@@%g‘fb%éiftﬁép HeSheREEmAOY cah be'

e

ds for synthesizing

CGolfé&8ly hoaidigshet theaymygin drsivalivedid adipwiidedipret oxi ¢

conj ugates of the

present invention, along with

MR QSIRaynYcinGRAVA108S el InRe presém gfvetitiontald thiifordiutag(Xli)

agents such as ant

i bodi es, are described in detail in

EPhOEDYeI8%9. 4 (whose content is incorporated herein by
reference) and U.S. Patent Nos. 5,475,092, 5, 846, 545,

5 5,585,499, 6,534,6

w

69 apd 6,586,618 and y.n;U,S.
S

Application Nos. BQrof pLraET) \ KX her
Drugs Drugs su@ﬁéﬁ?lﬁgt rexate, dgunprubiicin,
doxor ubi ci n, wiABList i Ae i nbl astindy R,
2008/ 010101PCT/ 182004 003074 62 nel phal ag, m tomycin
C, chlorambucil, cali%heanicin, tubulysin and

t ubul ysi n anal ogs,
anal ogs, dol astati
suitable for the p

pr@seah 1 nvention
l'inked to the anti

duocarnyci n and duocar nyci n

n &9 dol astatin anal ogs are al so
reparati on of conjugates of the
The drug nol ecul es can al so be
body nol ecul es through an

10 Eg%gfﬁ%%ﬁﬁ%g%%ﬁ@g%nﬁbgﬁul e 5 such as serum al bum n.

norubl ci h compounds, as descri bed,

for exanple, in U S Patent No. 6,630,579, nay also be
usetul . oyd-abie%itter aGfHdlebond BPA 8BGH bsndGonposi tion The
invention also relatées to a therapeutic conposition

for the treatnment of a hyperproliferative disorder in

a prows®d thehitedn commepresantaia single dpeditl al U'ythe Sare pf dierent,

ég‘gﬁ%@%‘?&&%&%@eﬁm ofndy %F'd W‘,eth% BYrfd) {:n‘ Sferéf dord independently

accept ab

e carder. I'n one enbodi nent

s asaleqidrhirora theugroupaiongisting 0§ OH, ametnar sush ag R (anesstering. an
15 ?f fe@aﬁ@)e Euchl JACOBEIRNY chiBbhatd Slichl dsTOTEDR, @)catbamate such as —
0 ow n

carci no

: ma, i ncluding t of the
or OEONRH.ch Sl der kAo BV BR N TA A htp § oo 3t AP e, a e
St QUBRGR. -NFOONRR, 4 thivcaibdmatecsust as1:0CSNHIRIGE ¢yglicsthioearbarsate

[ e A RO b

| estiahrasaSORcasdfong

%tﬁé é&let -Lgmrasﬁuﬁi e EIXJWH}QSQ a sulphoxide
em &, acut'e l'ynphocytic _
spdhois -890Rs a|spiphenatesucp.as oBP3 - a sulfonamide

2 TIPS, I, B el s v
e 0. Caharect Aokl e P G B A e g 26 “NAUR. an amice
pr Qillafrgqlsomgct%&l HsRisach 44U 2 cphnareselch riatyl @r i gi n,

I ncl udi n I brosarconma gnd.r . Ry
t quh Hllqnm,ﬁa aﬂmogﬁlgﬁgfwegé?gﬁagﬁge?&gﬂlf AEha W 5}8 the same or
t etdiffetent aiccara @ On2f) Oet INHEINHL SMa; and gl i oma; tunors

of the central and

peri pheral nervous system

i ncludi ng astrocytoma, neuroblastoma, gliong, .

255 c hangrwienas T traprrento dexblehredy Hand by ?fgiah,seﬂt ﬁEﬁ?ﬂgﬁ“}?Q}"’
fibgosaneAm, rhabdonmyoscarama, and osteosarcoms; and
ot her tunors, including nelanom, xeroderm

pi gnent.gs er atoact ant b ' - ,
P o Bra a6 ha ating 8 g A5 sBebendy Waglithiom Halice o
c andiet sptipesllytsubditut@bbyiertesar mane Hai, FNWNRRR CEpR.iAfyl, Het, S(O)R,
expressed predomnantly. In a preferred enbodi nent,

t he pharnmaceuti cal
used for treatnent

conpositions of the invention are
of cancer of the lung, breast,

col on, prostate, kidney, pancreas, ovary, cervix and
| ynphati c organs, osteosarcomm, synovial carcinom, a
sarcoma, head and neck, a gliom, gastric, liver or
ot her carcinomas in which EphA is expressed. In



WO 2008/ 010101PCT/ 1 132007/ 003074 63 i nfections, such
as nmV infection, HYV infection, ADS, etc.; and
parasite infections, such as giardiasis, anpebiasis,

schi Qm asis, and others as determined b
Yot &oiéﬁ%fﬂ %R 06003074
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skill in the art. The instant invention
provi des pharnmaceutical comp@sitions conprising: 5 an
ef fective amount of an anti body, antibody fragnment or

o RRES e a0k T A e s p A B R pufy oo anc

| Ry fespdctippdhy.Si ol ogi cal |y active. As used herein,

"pharmaceuti cal | y-acceptabl e carriers” includes any

a S | 0 o510 & bdHaSontaining grou

2 HeBizby R} YR8 and RY AR ﬁgédegﬁgmgﬁagnd ihe like that

ar® aeys sispeptively-l y conpati bl e. Exanpl es of suitable

carriers, diluents and/or excipients include one or

gnrs‘c‘auwf B'\&ad thé sarhé lb'r difierenttzad ridapendootfyf abossh feumh Alhe?yl being
ext.rose . rol . et i KB,

c TRy ppEg g ope 8 ol GRALR s OR; 1A HE SRR o8

prapfidy edpresentamn axggenddomnsot oni ¢ agents, such as sugars,

pol yal cohol s, or sodium chloride 15in the conposition.

I n paptdigtbig=gF €l evant exanpl es of suitable carrier

i nclude: (1) Dul becco's phosphate buffered saline, pH

- 7.4, containing gQr 1 ont.ai.ning about 1 ng/m to

25 myMere HETREADPYs BT ﬁw‘gﬂiﬁﬁfg‘f’% ) 0.9% saline (0.9%

w v sodium chloride (NaCl)), and (3) 5% (w v

d e, PO sre; thexsainarendiffarens andivdenardently shesediicaueite ¥ MAP as

tr vpt aR-Ngcahd -8(®l-abi i zi ng agent such as Tween 20.

20 The conpositions herein may al so contain a further

therag:e%ti &' t, as necessary for the particul ar

di sor J&FR V% Teated. Preferably, the antibody,

anti body fragnment or anti body conjugate of the present

i nventMaomprefarebl. FeXS@pl ement ary active compound wil |

have conpl enentary activities, that do not adversely

af f RGA' aRABE sEh BY difidrentaing inelbpendentlyaibsmhi fraemAlkyltdn Alkenyl

furth t her, ti o j . .
1 BHBBT PR =PRSSt Apy Bl i RAsh Nachbelng ontional

f astbstituieHiEF pne i reeneddal, &N, OIRR 155, ORr $CaiRa ATl Hstchligi. fikenyl.
S, platrelet-derived gromh factor (PDGF), or HER2

r ecept®gferabl}ea£QNPOSi tions of the invention nmay be in
a variety of fornms. These include for exanple liquid,

1 -50lid ldd d A h f d
For m B ARG oA e MRS i i sttt fon

and therapeutic application. Typical preferred
30 ¥ @t the same ar differgntand independasptly sijogen &l HR:

i nfusi bl e solutions. The preferred node of

adm nistfepdoyow=Ys parenteral (e.g. intravenous,

i ntramuscul ar, intraperinoneal, subcutaneous). In a

vend o4 de et bl Ta BRI 28 03074
» T is -NR-, -O-, -S(0),., or a 4 to 10-membered aryl, cycloalkyl, heterocyclic or
heteroaryl, each being optionally substituted by one or more Hal, CN, NRR’, CF;, R,
OR, S(O)R, andfor linker(s), or a branched Alkyl, optionally substituted by one or more

Hal, CN, NRR’, CF3, OR, S(O)qR and/or linker(s), or a linear Alkyl substituted by one or
more Hal, CN, NRR’, CF3, OR, S{O){R and/or linker(s).
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64 adm nistered intravenously as a bolus or by

conti nuous infusion over a period of tinme. In another
preferred enbodi nent, they are injected by

intr cul ar, subcutaneous, intra-articul ar
WQ\?@%&VE‘J&W al, intratunoral, peritunoralt PCT/IB2007/003074
intralesional, or perilesiongl routes, to exert |loca

as well as systen1c therapeutic effects. 5Sterile
conpositions for parenter m ni stration

prEpfaiabl, biF a %@o@ﬂﬂ?fﬁ?qf%aww?\gﬁfqa%dgore gpﬁfqr%lg)whenyl or

f pRadvE RbtisHalpsibsitoy bg ong bgasre liskershe pr esent
invention in the required anount in the appropriate

S %!a\sloel v & n:{om Q%@aﬁhn?%g ﬁlo‘ﬁﬁ édlté@ita'hﬂlﬂnd)%roﬂbdscérmw)e|l ki iR'he art

s @nd ingluds el phvifide, disvifide @wpgahlpﬁaer RSy Fidiabilgl greunso) |
ethaRRkbie ?”\'Bﬁbst B@pthhé@ab@%r&@b land 8st8ra6 BBild by Preferred are
n

t her eof . cases, it will be preferable to
||’i‘<‘ﬂ“l§‘8@9f°é‘8?6’|‘ﬂ '05 Br4'UPSsch as sugars, pol yal cohol s,

or sodiumchloride in the conposition. These

C OipEmsthe linking granp isk shiole evifide (or seifalied Hicethar nSpar disdideS-S-)
of é‘c{)rftep hl%% el %&@&g{@%ﬁﬁb ke AR, tr@' sulfigé %l' feufRGroup can be

e conp ositions for

pdineartos bancwnarﬁn@t"? eithetnfogyelip- Qr'% ef preingyy sl frethe A cemesadily

f idRiRfsutdus sibecriemisi d conposi tions which may be
d| ssol'ved at the tine of use in sterile water or any

er.in b Ie medi um The anti body,
r?%@&iy ?#i@]@ﬂ?%%ﬁu' i body conjugate of the present
| nvention may also be orally administered. As solid
cofpBdZr®As for oral administration, tablets, pills,
powders (gel ati ne capsul es, sachets) or granules may
bevHesed. I n these conpositions, the active ingredient
accordl ng to the invention is mxed with one or nore

AO ;e%gna‘: asoshich, cellulose, sucrose,
Iac ose r SI under —an argon stream These

conposi tions nay also conp

G Betiagle P Y B SRorB NG o0 B £ o B Gl A CO-F-.
MagreEs, WO-EL eBIGU-F, -6rS-1 48-8-F-, a EeliR-Q- B F-NR-CH Bt § ng
(sugarcoated tablet) or a glaze. As liquid

ugﬂ%?é Eta'ng BSyrd 915 sgllrn? lor GFtEFLRH a0 ra?é fn@ébenﬁ&ﬁﬁj%hﬁ%)ﬁ fifh linear or

arnmaceuti ca accep tab sol uti on

sﬁwﬁﬁﬂ UH%CH?&HB)@IKM'&%CH%%Q)bs Pé'ﬁ’é( OGH2eHe - Whﬁt -SRI -
dHZ@HZNGWI&I@MGbHééHZW -Q‘DCHQChﬁﬂ-ﬂﬁtero@}c}ié(éCBllZCHZ)J- -

e ResBulnlOoReclBi ok Mt eas GERRaaL L, 2y
m:e(uomﬁzs;mm@mmmzm hAREOCHECHR)i-avdi-ng or

T .
o ERHPCH A AEANO CRocliof, SA3ROCHIEAD At e°‘?’;°312£"°‘%P
0O RHEEHRNAEO GG, haly I GHYHRIHSIerqany QGRAGH2Y-
”go@dimkw&i?ytﬂmlﬂﬁ-bysléwkﬁu aiétéfoéyeﬁc-ﬁnyladmkw Heéterdtydin, t-Alkyt-

active substance.

25 | rﬁ@bﬁéﬁ&?"kﬂ{ h%'k‘éld'ﬁt%? "H effé‘?ag\%rﬁ?lﬁ'é the appropriate

dosage dependi ng on the age, wei ght and any ot her

f anhere $arshicidefitical drdiffetent grelijtegsrs and ibdependerttiy ghosepiom 0, 1 to
209§{010101PCT/1132007/003074 65 Therapeutic met hods

of usé I n anot her enbodi nent, the present invention

provi des a net hod for |nh|b|t|ng t he EphA2 receptor
actisfiney Bpranghechivlsr i ng an anti body whi ch

ant agoni zes sai d EphA2 receptor, to a patient in need

t hpisabér.1; Any of the type of antibodies, antibody
fragnents, 5 or cytotoxic conjugates of the invention,
may be used therapeutically. The invention



t hus includes the use of antagonistic anti-EphA2

anti bodi es, fragnents thereof, or cytotoxic conjugates
t hereof as nedi canents. In a preferred enbodi nent,

WO bdoBRMHS, antibody fragments, or CytOtOX'%CTﬂBmmwmmwm
conjugates of the invention are used for the treatnent
of a hyperproliferative disoggder in a manmal. In 10 a
nmore preferred enbodi ment, one of the pharnmaceuti cal

|
o T haRE Aty oy SugtFREAR 1 G4 DRerB R2p
t Irepresantait.i rmthyh @kyb.smtjorfadjy Sttbﬁ@tuleﬂ&(ﬂﬁ%‘hx' afl, laeteroaryl or
ﬁ%?%%ﬁd Br%o.aéd tﬁst WhehQF 694, shid camﬁammé in éqm@mn with the

di sorder is a can n pa

e L P%m@qﬁfwapv piragplegsar CYHEH%WPMHHQE'?"‘ addition

5 argfkHeaRi! gro@OBHbs thedmifle GYHdINE 6f 080 Bf thgFBEsMOibtidshe
i nvention 15 can also be used to treat the

neovgsgéjua%ij fetrérﬁ'?areoéonsf’" d cancer tunor. Accordingly,

nmaceuti cal conpositions of the invention are
useful in the treatment or prevention of a variety of
carfdePs! oi%icl uding (but not limted to) the foll ow ng:
carci noma, including that of the bladder, breast,

- COIRIR' ake ednsiyor differsat and itdependendy yhospmfmmdraﬁ,lkys f\Oﬁ]’[’@GH‘] being

cabbtmy Ul R T R oy OR SR rﬁ&l |

| i neage, including | eukem a, acute | ynphoc%
10 | cqritaini pharmacaytically ansariabla salisehydeates Af Bydrate 418, or the

| yﬂHNﬁQiﬂ%lc drysiflide dtr!:ﬂﬁl‘b@fmthe&lédmﬁoimdh drymeptptival isomers,
henmat 0£ II c tunors of 'ggﬁ‘&l oi d lineage, including

acatE R @ﬁﬁﬁf?f‘l?fweﬁna (% 1 eukeni as and

pronyel ocytic | eukem a; tunors of mesenchynal origin,
i riEesimpguridsief thegeperatiommdn Piiabrine,gssmakicaimnd stgrgpsomers are

t UNZY Spart SFhidlidHione! anoma, 25 sem nom,
tetrat ocarC| noma, neurobl astoma and glioma; tunors of

i L S SR SR Yo 5
t unendily cofivertittecin alvpvesdible miaginer to cordsprtiding imingraddudis bﬂéﬂ
Sﬁl&ﬁ%ragﬁalcm aqﬁlg %%Q@@se&ﬂga@tanﬁ{e LreBRAhE other

|ncPud|n nment osu
k em@&a@al@leanwﬁmcesg WYﬁSﬁHe ap Wrtﬁ%"sf @BPNQS@#@ e coFRErRanding

gntterr{ép\nmg AdrEtRies irﬂﬁgﬁsezéﬂtfé bk hétﬁydféllgg agent)if noA-phstic organic
eterniped i n whi IS e resse 0
20 | pooaph BT e TR LR RERe oL L CLorar P o AURRLr B 270

the lung, breast, colon, prostate, kidney ancr eas,

ut Brussrevermaleﬁenvﬁéwes of t@mwnmzmmavaﬂeemf@&ﬂ@’a formula (XHli) can

OSéIE?ﬁ@ﬂs‘éﬂ'Wthe%Yé&@Hﬂ iflenig: Ci nona, a sarcone, head and
'ioma, gastric, liver or other carcinomas in

whi ch EphA i's expressed. In another enbodi ment, said

66 phar maceut,i corrpgini_jiﬁlng(ln rel gito other
dlsordersms for” exanp gut Of he di seases,
_ @ d artprgtis, and

such as sy D
mul ti pl e ¥cl'eNe graft rejections, such as rena
sostransplant rejegtion, liver transptant rejection, |ung
transpl ant rejection, cardiac transplant rejection,
and bone narrom1trans%h nt 5Srejection; graft versus
host di sease; viral ctions such as nV infection,

H V infection, AIDS, etc.; and parasite infections,
suwherad\. ¥i %rmiTadh X', Yans BB R&iRS!, R aresietnasiasds fosmuig ) and
Ot NP aRSthE SArRE Bt difdteiandBf: flecRitdioRthY gfdtblcbndidting BEOH, an
art. Simlarly, the present invention provides a

met hod for inhibiting the growh of selected cell

popul ati ons conprising contacting target cells, or
tissue containing target cells, with 10 an effective
anount of an anti body, antibody fragnent or anti body
conjugate of the present invention, or an anti body,

anti body fragnment or a therapeutic agent conprising a
cytotoxic conjugate, either alone or in conbination




200f bone marrow prior to its transplantation in order
to kill conpetent T cells and prevent
graft-versus-host-di sease (GVHD); treatnments of cell
cultures in order to kill all cells except 192%3”0?{9
WML hat do not express t 49 4

he target antigen,

kill variants that express updesired antigen.

The conditions of non-clini cal | n VI tro use are

readily determ ned by one of [ :?édz ;Iﬁg
arether sUchAs -OR. 8 eipy (%'Bc%ﬂ a‘iﬁa Ogbg &7 e%ove nate

t LB 2a£ 2 EGOR a daythaminne shoneisl—QdONRR bmqe:lmmrbamatp,raugm that
t ut ol ogous tr at.i

: ?{\I raéﬁtc%alﬁ' € 3pa aﬁ% M L1 déléssl,u@h 5’9 Wﬁéohﬁ?:tﬁgﬁg&arﬁmate
C alubls amrQCIHR 2 ctyytmtugmbamate sudhtahNdQrand ) @ee ppart of the

5 a' éy&ge%ﬁ' & sRAREsUTR LS B, %fsutdhaﬁa@s&hlae LSOR, 4 SBAEbENtas -

order 'to prevent graft versus
e e oIt Jer s i0n ok HREGERE anamive
MR R ¥ LﬁRhabptlbﬁhI@beétrc@mlﬁdf@ch #iat Bn0 and Cot hrera part of the cycle,
| ndj vj dual then_incub e o} D =Ng
3 DY TR VA BB P REORy o Al st B DNREBIRNY
| MROONBR,, aftaride suahasi-Didsa cyangea hajgpa trlalkyi or tnarylphosphomum, an
209 ¥ Bioor diflerM dnd ate OH,
10 %ﬁg&?&g&ﬁ%ﬁr@éﬁg Qggftélggﬁ%ggat&ﬁ{gbﬁou rs ' at ¢ about
37@H6T@%t MIGENHEoPMe-t i ons of concentration and time of
i ncubation, i.e., the dose, are readily determ ned by
0 r@orﬁﬁouhﬁgi bﬁaﬁmlas(lmnl)lmaynhasm mnsiderdd aesolvates. Ingludiva wates when

cPRAPRTh 4w Bef Tl ke PelpuBAIL DT B T T

according to known nethods. I n circunstances

pallnl cemieferred esnbadiment be tomaypy iR Aerelivas %gﬁea"\@afﬁ@e 8?'639"
15 o' ltﬁéeg}&jmg@ﬁ{ga,py or total -body irradiation

et wee he tine of harvest of t he marrow and

relnfus n, of the o [-0 .
ol 18 T ey R e e AR B R Aoy
st andart2, BHda-mlahﬁ:tqw-ﬁbfmrwlopﬁeqtlﬂé]b&ﬁ'?—@(&ﬂlzepﬁ PR use,

the anti body, the epitope-binding antibody fragment,

or the 4@ ;[ rf&iw mﬂhé&atyﬁus%eﬁxhanéoﬂy)pa&u(m -ath}(E)-Widene-7-
supplied ds so ions that are

te r
and f or MelhEeet bR 1p-tarenydr O'ERIMP'Qé a[1s‘§t?et”5%$%zep'n‘é/'°ne]
protocol s of cytotoxic conjugate adm nistration are as
2ofoll Q\ng 8005} gegRhedylbis@x0]-Msl(S viehi(F)-fidened7-metioxy-48. 31 a-

o0 ot Bl pg@f‘.I%Eﬁlﬁlagﬁ%ﬁ%é@*ﬁ*o@%’&%” of human

serum al bumi n can be added. Dosages will be 10
100 mg §E&k1Antanedivibisioxyil-bisl(S)-2-6t @Hﬁ'ﬁ’@@e Sf"ei'mgﬂgz-%qya*

1 ng/ kgteﬂﬁﬁydﬂﬁﬁ’l)l-py&@di[g1F&][¢fiﬁfeaﬁd¢éze§iﬁ$ag1G}s wi Il range
from50 pgt . Most preferably, dosages will

range fraom 1 f 7 -

t r eatref€ - 13rpRl %é?ﬁ mang%l@g{g) R ﬁ @é)f Zégﬂ{dene 7-methoxy
25t I eat men, [ adetvargiloysHmsiot]2, Eplét#lbemmdiamnlrt&lone]

protocols with regard to route of adm nistration,

excl bl eBlera etk s 8nRgets) 4 bie) yiRbo7-reAta 2.3,11a-

det er'vi ned n 20the art as
the cli mtr@bydr@ﬁﬁtpatrpleﬁ 1\7@?1%“@98'571%%'1 c The
anti bodi es or antibody fragnents of the invention can

al fo de gles p 3ttt S&b@@hrba@;ﬁ%ﬁnommm}aﬂ 6giyiditedidbipl e in
vitro or i VI VO.
Uhe' i nvenerdrnesror R FaRIBPaeRRRE may 3 1 B %‘5‘*‘

30 n a ti pyuslofan-dn,dikehtstiatepinabemeps fromthe tissue.
a preferred enbodi nent, the tissue is a di seased
tissue. In a preferred enbodi nent of the nethod, the
tissue is a tunor or a biopsy thereof. In a preferred
enbodi nent of the nethod, a tissue or a biopsy thereof
is first excised froma patient, and the |evels of
EphA2 in the tissue or biopsy can then be determ ned
in an inmunoassay with the anti bodi es or anti body
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term ne whether a tunor expresses
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treatment with the antibodies, antibody fragments or 5
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subj ectcl[it g]berasiiazepin-Srongbni t ored. Kit The present
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pat 1 entteneeBulgipRtbdor bt oy 20k gRe1 20, Aa
Ant i - Egeteahyiesrfiit pystaial2. Al 1 SloeRzopiaeerinten?a’l Four BALB/ c
VAF m ce were immuni zed with human EphA2-transfected

300- 19 g@lb-gN-nidtiyi- Nf(ﬁ—nﬁr&a@{d—z thm%tr@wmynadurfomm a
BALB/ ¢ mouse.. The._ s
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m ce anghherodPidie dbehtbdrcemesiong) of hybridomas. The
EphA2- traﬁg‘?e((g:{t eddﬂce?b s wer eﬁmal ntg]al ned in the
sel ection nedi um containing 418 at a final
concentration of Ing/nL and were tested for the EphA2
expression regularly using a commercially avail abl e
anti body. The Bal b/c m ce were subcutaneously injected
wi th approxi mately 5x106 EphA2- transfected 300-19
cells in 200 pL of phosphate buffered saline (PBS) per
nouse. The 15 injections are perforned every 2-3 weeks
by standard i nmuni zati on protocols used at | nmunoCen,
Inc. Three days before cell fusion, the mce were
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@g#ﬁgﬁlﬁ&ngl e cell suspension in RPM -1640 rp%q.i‘#%m];ﬁ@m
splenocytes were pelleted and washed twice wt

RPM - 1640 nedi um before cells3 usion. The spleen cells
were m xed and fused with nurine nyel oma P3X63Ag8. 653
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i mmuni zaﬁ&,@pemsxygqe xyMetrdxfLEwRxy EiRhAeneas Bdestsy)-dioxy]-bis[(S)-2-
Ex le 2 . d Ch t t ti-EphA2
At 1 odTB4E) iensrl, AmeorEa 2 SH AV ERRIG N1 and

25 EphA2- N1, 4lhemzedi@ebiniscons] ndi ng of each of the purified
anti - EphA2 anti bodi es, 37.3D7, 37.1F5 and 53. 2H11 was

denmonst § g’ti-[ﬁgwgé-lé-gﬂrﬂ&ﬁ?lgﬁl%@fﬁg@ﬁhIi’aYlgltJﬁegntaﬁgi!l%]ngeﬁ%th&%]-ethoxy}-

(FAGS) u over expr essi ng n A2 and
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Q. | nC‘P’Q,%t,f1Qﬂet@hy§3f2%ogmé’\]};ﬂQﬂbénz&iiaz%ﬁn%e@mI body
or 53.2H11 anti body 0 25 n in 100 pl cold FAGS
buffer (1ng/ni BSA in Dul becco's MEM nedi un) was
performed using cells overexpressing EphA2 and cells
that do not express EphA2 in a round-bottom 96-wel |
plate on ice. After 1 h, the cells were pelleted by
centrifugation and washed with cold FAGS buffer and
then i ncubated with goat-anti-nouse |gGntibody-FITC
conjugate (100 pL, 6 pg/m in FAGS buffer) on ice for
1 h. The cells 30 were then pelleted, washed, and
resuspended in 200 pL of 1% f ormal dehyde solution in
PBS. The cell sanples were then anal yzed using a



(FIG 1A). A strong fluorescence shift was al so
observed by FAGS assay using 37.3D7 and human cancer
cells, such as human breast cancer MNDA- MB-231 cells,
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PC3 cells, which shows that 37.307 ant
bi nds to human EphA2 on the ggurface of human tunor
cells (FIG 2). Simlar data were al so obtai ned using

37.1F5 and 53, 2H11 anti bo man t
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(FIG Aﬂyp ('% cﬂ 10@%‘%3‘8 md!t)}% t the 37.3D7 and
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37.307, 37.1F5 and 53.2H11 bind to nonkey EphA2 as
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251%°KP- 40 and protease 10 j phihit or

Inhi biti on of Binding of EphrinAl to MDA- MB-231 cells
37, 3 phA2- N1 and EphA2- N2
ﬂeé é H{%F]%ﬁ’ﬁsg%ff]f%ﬁfu nAL to MDA-MB-231 hunan

br east cancer cells was inhibited by 5 37.3D7, 37.1F5

and 53.2H11 antHl bodN es (FJ(QT,@.X %le l's vvere
3D
by jl-bCubat i on

i ncubat ed 5 pg/ niC

53.21-111 a bo y f foll.

with 100 ng/ nL atfed ephr| n or 30 min at 4C
The cells were thef washed twice with%erumfree

medi um to renove unbound bi otin-ephrinAl, and were
then lysed in 50 nM HEPES buffer, pH 7.4, containing

. Hmul on- 2HB
e nogcl onal
anti EphA2 antibody ( Upst at e\% werie sed to

capture the EphAR povind bi oti n= eghri nAl fromthe
| ysate. The binding of the coated antPbody to the
cytoplasmc C-termnal domain of the EphA2 did not
interfere with the binding of biotin-ephrinAl to the
extracel |l ul ar donmai n of EphA2. The wells were washed,
i ncubated with streptavidin- 15 horseradi sh peroxi dase
conj ugat e, washed again, and then devel oped with

ABTS/ H202 substrate. The inhibition of ephrinAl

bi nding to MDA-MB-231 cells by 5 pg/niL 37.3D7, 37.1F5,
or 53.2H1 anti body was essentially quantitative; the
signal was al nost equivalent to that of the ELISA
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VEGISJ%tl mul ated Growt h and Survival - of Human Unbili cal
Vein Endothelial Cells (HUVECs) by 37.3D7, 37.1F5, 10
and 53. 2H11 Anti body A strong fluorescence shift was
obt ai ned upon incubation of HUVEC cells with 37.307,
37.1F5, or 53.2H11 anti body by FACS anal ysi s,
i ndicating that 37.3D7, 37.1F5 and 53.2H11 anti bodi es
bind to EphA2 receptors expressed on HUVEC cells.. The
apparent dissociation constants (KO for the bindi ng of



30serumwith or without indicated antibodies (100

pg/ m.). The effects of the antibodi es on VEG-i nduced

HUVEC cell grow h and survival was determ ned 3 days

wb bRsoRAl tion of antibodi es and VEGF usi ng pchapiiioosors

assay as described in Exanple 5. The percent

i nhibition of VEG- nedi ated §frowt h and survival by

antibodies is showmn in FIG 76 12. OD54,5 val ues for
npl es were set to 0% inhibition and
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10 Suppressi on of G owh of Human Col on Cancer HT-29
Xenograft in Mce by 15 37.ggD7gAnt i body (FIG 14)
Human _col on, capcer
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HT-29 cells. Wen g hel!m ce showesb pal pabl e
HT- 29 xenograft tunors, they were treated witth 37. 3B7
anti body or a control antibody (I1gGO (1 ng/ nBtse, i.
v., two tinmes per week) or PBS al one (100 pL/nouse, i.
20 v., two times per week). The growth of tunors was
significantly slowed by 37.30# anti body treatnent
conpared to a control antibody treatnent or PBS al one.
15 Noftpehcity of 37.3D7 antibody was observed, based on
measurenents of the weights of the mce. Exanpl e 8
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10for the control group tunors to reach the sanme size,
and 3) tunor cell kill is defined as | ogl0 cell kill
(gross) = [T-C value in days]/(Td x 3.32). T-Cis
wehéosethi@bove, and Td is the tunor vol une dahlssgr 003074
time in days of the control tunors, which is estinmated
fromthe best fit straight I%he froma |og-1inear
growt h plot of the control group tunors in exponenti al
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study, the activity of an anti-EphA2 anti body can be
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In conclusion, intrasplenic inplantation of human
coli ¢ adenocarci noma HT-29 significantly induces an
increase in liver weight due to the netastatic tunor
burden. 25 Anti-EphA2 treatnent is able to

VO YINIOPI 0t |y decrease metastatic tumor bur GSH e /003074

10

15

observed by the reduction ofsgt he I'iver weight of
i npl anted mce without affecting the nunber of
nmet ast ases counted on the
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The reactions were perfornmed using a program derived
fromWang et aL (2000; J Inmunol Methods.;
233(1-2):167-77), as follows: Nanme: Wang45

1)
mn 52) 94C 0: 15 sec 3) 45C 1: ]
0; 01
w4 foagfffort 5) Goto 2 29 tinmes 6)*7201'%9381”?5’@0”
107) 4C for ever 8) end The R reaction m xtures were
then run on a 1%Iow rrelt agar ose gel, the 300 to 400
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20  Although CC-1065 has certain attractive features as a cytotoxic agent, it has limitations
in therapeutic use. Administration of CC-1065 to mice caused a delayed hepatotoxicity
leading to mortality on day 50 after a single intravenous dose of 12.5 ug/kg (V. L.
Reynolds et al., 1986, J. Antibiotics, XXIX: 319-334). This has spurred efforts to
develop analogs that do not cause delayed toxicity, and the synthesis of simpler

25 analogs modeled on CC-1065 has been described (M.A. Warpehoski et al., 1988, J.
Med. Chem., 31: 590-603).

In another series of analogs, the CPt moiety was replaced by a cyclopropabenzindole
(CBI) moiety (D.L. Boger et al., 1990, J. Org. Chem., 55: 5823-5833; D.L. Boger et al.,
1991, BioOrg. Med. Chem. Lett., 1: 115-120). These compounds maintain the high in

30 vitro potency of the parental drug, without causing delayed toxicity in mice. Like CC-
1065, these compounds are alkylating agents that bind to the minor groove of DNAin a
covalent manner to cause cell death. However, clinical evaluation of the most



Table 5 gives the cal cul ated mass fromthe cDNA
sequences for 37.1F5 LC and HC together with the
val ues nmeasured by LC/ Ms. The nol ecul ar wei ght
weamsopiant s are 10 consistent with the cDNACSAREMNESNOAEH4
for both the 37.1F5 light and heavy chain. Essentially
t he sanme nethod was used for6tloning of the Iight and
heavy chai ns of 37.3D7 and 53.2H11. The Genbank
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Several human tunor cell |ines were tested
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absorbance of the plate was neasured at 450 nm and 650

NNpthErvdregnt rol groups were used in the experinents.
0% survival is the nmediumonly control. 100% survi val

MR Hpon AL b

subtracted fromthe correspondi ng A450 nn1va|ues

Then, A450 nm val ues of each sanple were normalized by
subtraction of A450 nm val ues of the background
control (mediumonly). The survival fractions were
cal cul ated by the normalized A450 val ues of the
sanpl es dividied by the normalized A450 val ues from
the cells only controls (100% survival -0% survival).
Log [ Ab-DW4] val ues were plotted 20 on the x-axis and



The effects of hu37.3D7- SPDB- DM and
hu53. 2H11- SPDB- DV on the grow h of EphA2 expressing
tunor xenografts were tested. A study using MDA- MB-231
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Human breast cancer MDA- MB-231 xenografts were
established in female CB17 B2 D mce 5 weeks of age by
5 subcut aneous injection of 1 x 107 NMDA- MB-231cell s.
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Pr lung breast, colon, prostate, kidney, pancreas, ovary, cervix and lymphatic organs,
osteosarcoma, synovial carcinoma, a sarcoma, head and neck, a glioma, gastric, liver
or other carcinomas in which EphA is expressed. In particular, the cancer is a
metastatic cancer. in another embodiment, said pharmaceutical composition relates to
other disorders such as, for example, autoimmune diseases, stuich as systemic lupus,
rheumnatoid arthritis, and multiple sclerosis; graft rejections, such as repal transplant
rejection, liver transplant rejection, lung transplant rejection, cardiac transplant
rejection, and bone marrow transplant rejection; graft versus host disease; viral



Sequence Baml901 (SEQ I D NO 53)
GGAGGATCCATAGACAGATGGGGGTGTCGTTTTGEC | gG2Abam ( SEQ | D
NO 54) GGAGGATCCCT TGACCAGGCATCCTAGAGTCA EcoMHL ( SEQ
55) CTTCCGGAATTCSARGTNVAGCTGSAGSAGTC
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the present invention, and

+ a pharmaceutically acceptable carrier, which may be inert or physiologically

active.

As used herein, “pharmaceutically-acceptable carriers” includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, and the like that are
physiologically compatible. Examples of suitable carriers, diluents and/or excipients
include one or more of water, saline, phosphate buffered saline, dexirose, glycero!,
ethanol, and the like, as well as combination thereof. In many cases, it will be
preferable to include isotonic agents, such as sugars, polyalcohols, or sodium chioride
in the composition. In particular, relevant examples of suitable carrier include: (&}
Dulbecco’s phosphate buffered saline, pH ~ 7.4, containing or not containing about

1 mg/ml to 25 mg/mi human serum albumin, (2) 0.8% saline (0.9% w/v sodium chioride
(NaCly), and (3) 5% (w/v} dexirose; and may also contain an antioxidant such as
tryptamine and a stabilizing agent such as Tween 20.

The compositions herein may also contain a further therapeutic agent, as necessary for
the particular disorder being treated. Preferably, the antibody, antibody fragment or
antibody conjugate of the present invention, and the supplementary active compound
will have complementary activities, that do not adversely affect each other. in a
preferred embodiment, the further therapeutic agent is an antagonist of fibroblast-
growth factor (FGF), hepatocyte growth factor (HGF), tissue factor (T F), protein C,
protein S, platrelet-derived growth factor (PDGF), or HER2 receptor.

The compositions of the invention may be in a variety of forms. These include for
example liquid, semi-solid, and solid dosage forms, but the preferred form depends on
the intended mode of administration and therapeutic application. Typical preferred
compositions are in the form of injectable or infusible solutions. The preferred mode of
administration is parenteral (e.g. intravenous, intramuscuiar, intraperinoneal,
subcutaneous). In a preferred embodiment, the compositions of the invention are
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Sterile compositions for parenteral administration can be prepared by incorporating the
antibody, antibody fragment or antibody conjugate of the present invention in the
required amount in the appropriate solvent, followed by sterilization by microfittration.
As solvent or vehicle, there may be used water, saline, phosphate buffered saline,
dextrose, glycerol, ethanol, and the like, as well as a combination thereof. In many
cases, it will be preferable to include isotonic agents, such as sugars, polyalcohols, or
sodium chioride in the composition. These compositions may also contain adjuvants, in
particular wetting, isotonizing, emulsifying, dispersing and stabilizing agents. Sterile
compositions for parenteral administration may also be prepared in the form of sterile
solid compositions which may be dissolved at the time of use in sterile water or any
other injectable sterile medium.

The antibody, antibody fragment or antibody conjugate of the present invention may
also be orally administered. As solid compositions for oral administration, tablets, pills,
powders (gelatine capsules, sachets) or granules may be used. In these compasitions,
the active ingredient according to the invention is mixed with one or more inert diluents,
such as starch, cellulose, sucrose, lactose or silica, under an argon stream. These
compositions may also comprise substances other than diluents, for example ane or
more lubricants such as magnesium stearate or talc, a coloring, a coating (sugar-
coated tablet) or a glaze.

As liquid compositions for oral administration, there may be used pharmaceutically
acceptable solutions, suspensions, emulsions, syrups and elixirs containing inert
diluents such as water, ethano, glycerol, vegetable oils or paraffin oil. These
compositions may comprise substances other than diluents, for example wetting,
sweetening, thickening, flavoring or stabilizing products.

The doses depend on the desired effect, the duration of the treatment and the route of
administration used; they are generally between 5 mg and 1000 mg per day orally for
an adult with unit doses ranging from 1 mg to 250 mg of active substance.

In general, the doctor will determine the appropriate dosage depending on the age,
weight and any other factors specific to the subject to be treated.
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Da 49333 Da 170a WO 2008/ 010101PCT/ 11132007/ 003074

88!'%%(: methods of use

in another embodiment, the present invention provides a method for inhibiting the
EphA2 receptor activity by administering an antibody which antagonizes said EphA2
receptor, to a patient in need thereof. Any of the type of antibodies, antibody fragments,
or cytotoxic conjugates of the invention, may be used therapeutically. The invention
thus includes the use of antagonistic anti-EphA2 antibodies, fragments thereof, or
cytotoxic conjugates thereof as medicaments.

In a preferred embodiment, antibodies, antibody fragments, or cytotoxic conjugates of
the invention are used for the treatment of a hyperproliferative disorder in a mammal. In
a more preferred embodiment, one of the pharmaceutical compositions disclosed
above, and which contains an antibody, antibody fragment, or cytotoxic conjugate of
the invention, is used for the treatment of a hyperproliferative disorder in a mammal. In
one embodiment, the disorder is a cancer. In particular, the cancer is a metastatic
cancer. The antibodies, antibody fragments, and cytotoxic conjugates of the invention
can also be used to treat the neovascularization of said cancer tumor.

Accordingly, the pharmaceutical compositions of the invention are useful in the
treatment or prevention of a variety of cancers, including (but not limited to) the
following: carcinoma, including that of the bladder, breast, colon, kidney, liver, lung,
ovary, pancreas, stomach, cervix, thyroid and skin; including squamous cell carcinoma
+ hematopoietic tumors of lymphoid lineage, including leukemia, acute lymphocytic
leukemia, acute lymphoblastic leukemia, B-cell lymphoma, T-cell lymphoma, Burkitt's
lymphoma ; hematopoietic tumors of myeloid lineage, including acute and chronic
myelogenous leukemias and promyelocytic leukemia; tumors of mesenchymal origin,
including fibrosarcoma and rhabdomyoscarcoma; other tumors, including melanoma,
seminoma, tetratocarcinoma, neuroblastoma and glioma; tumors of the central and
peripheral nervous system, including astrocytoma, neuroblastoma, glioma, ar{d
schwannomas; tumors of mesenchymal origin, including fibrosarcoma,
rhabdomyoscarama, and osteosarcoma; and other tumors, including melanoma,
xeroderma pigmentosum, keratoactanthoma, seminoma, thyroid follicular cancer and
teratocarcinoma, and other cancers yet to be determined in which EphA is éxpressed
predominantly. In a preferred embadiment, the cancer is a cancer of the lung, breast,
colon, prostate, kidney, pancreas, uterus, ovary, cefvix and lymphatic organs,
osteosarcoma, synovial carcinoma, a sarcoma, head and neck, a glioma, gastric, liver
or other carcinomas in which EphA is expressed. In another embodiment, said
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od| Eﬂ% ﬁeman éph%et]ransfected cells but not with the parental 300-19 cells, were
identified and selected from the immunization of mice with human EphA2 antigens.

Example 2

Binding Characterization of Anti-EphA2 Antibodies, 37.3D7, 37.1F5, 53.2H11,
20 EphA2-N1 and EphA2-N2.

The specific binding of each of the purified anti-EphA2 antibodies, 37.3D7, 37.1F5 and
53.2H11 was demonstrated by fluorescence activated cell sorting (FACS) using cells
overexpressing human EphA2 and by using cells that do not express EphA2 (FIG. 1A,
B, and C). Incubation of 37.3D7 antibody, or 37.1F5 antibody or 53.2H11 antibody (60

25  nM)in 100 pl cold FACS buifer (1mg/mL BSA in Dulbecco's MEM medium) was
performed using cells overexpressing EphA2 and cells that do not express EphA2ina
round-bottom 96-well plate on ice. After 1 h, the cells were pelleted by centrifugation
and washed with cold FACS buffer and then incubated with goat-anti-mouse IgG- |
antibody-FITC conjugate (100 pL, 6 pg/ml in FACS buffer) on ice for 1 h. The cells

30  were then pelleted, washed, and resuspended in 200 uL of 1% formaldehyde solution
in PBS. The cell samples were then analyzed using a FACSCalibur reader (BD
Biosciences).
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25 colon cancer HT-29 cells (FIG. 2A). In another experiment, the 37.3D7 antibody
strongly inhibited serum-stimulated growth and survival of BxPC3 human pancreatic
cancer cells in a dose-dependent manner with an 1C5, value of 4 nM (FIG. 10A). In
addition, the 37.3D7 or 53.2H11 antibody strongly inhibited serum-stimulated growth
and survival of LoVo human colon cancer cells {FIG. 9B), CFPAC-1 human pancreatic

30 cancer cells (FIG. 9C) and UACC-257 melanoma cancer cellis (FIG. 9D) and the
53.2H11 antibody inhibited serum or EGF-stimulated growth and survival of LoVo cells
in a dose-dependent manner with an 1Cs, value of 2 nM (FIG. 10B and 10C). In FIG.
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A strong fluorescence shift was obtained upon incubation of HUVEC cells with 37.3D7,
37.1F5, or 53.2H11 antibody by FACS analysis, indicating that 37.3D7, 37.1F5 and
53.2H11 antibodies bind to EphA2 receptors expressed on HUVEC cells.. The
apparent dissociation constants (Ko} for the binding of 37.3D7, 37.1F5, and 53.2H11
antibodies with EphAZ2 on the surface of the cells were determined from the binding
curves established with FACS binding assays performed at several concentrations and
shown in FIG. 11. A value of Kp = 0.3 nM for the 37.3D7 antibody was estimated by
non-liner regression for one-site binding (FIG. 11), which is similar to the Ky value of
the binding of 37.3D7 antibody to human cancer cells. A value of Kp = 0.01 nM for the
37.1F5 antibody and a value of K; = 0.06 nM for the 53.2H11 antibody were similarly
obtained. This indicates that 37.3D7, 37.1F5 and 53.2H11 antibodies specifically bind
to HUVEC cells through the EphAZ2 receptor.

The 37.3D7 antibody strongly inhibited VEGF-induced HUVEC growth and survival.
The activity is similar or better than that of Avastin®, an anti-VEGF blocking antibody
(Genentech) (FIG. 12). An agonistic anti-EphA2 antibody did not inhibit VEGF-induced
HUVEC growth and survival (FIG. 12). In FIG. 12, HUVEC cells were grown in EBM-2
medium with serum and endothelial cell (EC) supplements {Clonetics) for 3 days. Cells
were cultured in serum-free medium plus EC growth supplements lacking VEGF for 12-
14 h. Following serum starvation, cells were stimulated with 5 ng/ml. VEGF plus 0.4%
serum with or without indicated antibodies (100 pg/mL). The effects of the antibodies
on VEGF-induced HUVEC cell growth and survival was determined 3 days after
addition of antibodies and VEGF using the MTT assay as described in Example 5. The
percent inhibition of VEGF-mediated growth and survival by antibodies is shown in FIG.



<400> 2 Asn Ile Tyr Pro Ay Thr Ay Asn Thr Asn Tyr
Asp G u Lys Phe Met 151015 Asn <210> 3 <211> 12 <212>
PRT <213> Mus sp. <400> 3 Trp Gy Leu Val Arg Tyr Phe
Phe Ala Met Asp Tyr 1510 <210> 4 <211> 12 <%f1:% T 003074
Qn%er

WOIRMAP s <400> 4 Thr val Ser Ser Ser Va

10

15

20

25

Ser Tyr Leu His 1510 <210> 575211> 7 <212> PRT <213>

Mus sp. <400> 5 Ser Thr Ser Asn Leu Pro Ser 1 <210> 6
<211> 10

12. ODsys values for vehicle-treated samples were set to 0% inhibition and 100%
inhibition was set using samples lacking VEGF.

That treatment of HUVEC cells with 37.3D7 antibody inhibits intracellular EphA2
receptor signaling was shown by measuring the inhibition of phosphorylation of its
downstream effectors such as Akt.

The inhibition is similar to that of Avastin®, an anti-VEGF blocking antibody
(Genentech) (FIG. 13). agonistic anti-EphA2 antibody did not inhibit VEGF-induced Akt
phosphorylation in HUVEC cells. In FIG. 13, HUVEC celi were starved for 12-14 hin
serum-free medium plus EC supplements lacking VEGF. Cells were treated with
antibodies (20 pig/mL) for 1 h before addition of VEGF (100 ng/mL). Celis were lysed
15 min after VEGF addition and immunoblots were probed with the indicated
antibodies.

Example 7

Suppression of Growth of Human Colon Cancer HT-29 Xenograft in Mice by
37.3D7 Antibody (FIG. 14)

Human colon cancer HT-29 xenografts were established in SCID mice by
subcutaneous injection of 2 x 10° HT-29 cells. When the mice showed palpabie {50
mm®) HT-29 xenograft tumors, they were treated with 37.3D7 antibody or a control
antibody (IgG,) (1 mg/mouse, i. v., two times per week) or PBS alone (100 pl/mouse, i.
v., two times per week). The growth of tumors was significantly slowed by 37.3D7
antibody treatment compared to a control antibody treatment or PBS alone. No toxicity
of 37.3D7 antibody was observed, based on measurements of the weights of the mice.

Example 8

Inhibition of early mammary MDA-MB-231 metastasis by the anti-EphA2 antibody
hu53.2H11

Anti-tumor activity of the anti-EphA2 antibody hu532H11 was evaluated at one dose
leve! against early mammary MDA-MB-231 tumor implanted subcutaneously in female
SCID mice. The effect of this antibady on the MDA-MB-231 tumor invasion in the
superficiat axia! and inguinal lymph nodes was also investigated. To do so, hus32H11
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post tumor implantation. Control group was left untreated.

For the evaluation of anti-tumor activity of hu532H11, animals were weighed daily and
tumors were measured 2-3 times weekly by caliper. Tumor weights were calculated
using the formula mass (mg) = [length (mm) x width (mm)/2. Antitumor activity was
evaluated according to 3 criterfa: 1) including T/C, defined as median tumor weight
{mg) of a treated group divided by median tumor weight of the nontreated control; 2)
the determination of tumor growth delay (T-C), where T is defined as the median time
in days required for treatment group tumors to reach 750 mg and C is the median time
for the control group tumors to reach the same size, and 3) tumor cell kill is defined as
log10 cell kill (gross) = [T-C value in days)/(Td x 3.32). T-C is defined above, and Td is
the tumor volume doubling time in days of the control tumors, which is estimated from
the best fit straight line from a log-linear growth plot of the control group tumors in

exponential growth (100-1,000 mg range).

In a parallel study, animals were freated as described before, and on day 28 post tumor
implantation all mice were sacrificed and axillary and inguinal lymph nodes were
collected (median tumor size in the control group = 1558 mg). The human Ki67
antibody was used in order o specifically identify MDA-MB-231 tumor cells in the
lymph nodes by immunostaining. The surface area of metastases in lymph nodes was
calculated (mean of 2 sections) as S = human Ki67 surface area x 100 / lymph node
surface area.

» Efficacy on primary tumor:

hu532H11 was well tolerated at 40 mg/kg/adm (total dose 320 mg/kg) with
+8.9% body weight change on day 27. This dose delayed tumor growth of the
primary tumor (T/C = 27% and 1.0 log cell kill gross}), even though the tumor
escaped under therapy.

» Anti-metastatic activity:

hu532H11 induced a reduction of metastases surface (> 50 %) in both axilliary
and inguinal lymph nodes.

In conclusion in mice bearing mammary tumor MDA-MB-231, hu532H11 delays the
growth of the primary tumor treated at an early stage of tumor development (T/C = 27%
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and 1.0 log cell kill gross), and reduces the metastases surface (> 50 %) in both axillary
and inguinal lymph nodes.

In another study, the activity of an anti-EphA2 antibody can be evaluated in the human
colon HT29 liver “metastasis” model. The murine anti-EphA2 antibody 53.2H11 is
administered iv, twice weekly, from day 4 post intrasplenic implantation of HT29 cells in
SCID female mice {n = 20 mice per group for non-tumor bearing animals (NTBA),
treated and control). On day 50, 3 days post the 13" anti-EphA2 adminisiration, the
mice are necropsied and their spleen and liver are weighed in order to evaluate tumor
mass either at the primary tumor site (spleen) or at site of metastasis (liver). Number of
metastases is also evaluated. Data is analysed using the statistical tools known to the
person skilled in the art. '

o Treatment with anti-EphA2 at 40 mg/kg/inj (total dose of 520 mg/kg) is well
tolerated.

« Primary tumor weight {spleen): A significant difference of spleen weight is

observed between NTBA and control-implanted mice, the latter being bigger.
There is no significant difference between spleen weight of control implanted
mice and the one of anti-EphA2 treated mice.

« Metastases weight (liver): the liver weight of control-implanted mice is

significantly bigger than the liver weight of NTBA; on the other hand, itis
significantly smaller in anti-EphA2 treated mice than in control-implanted mice.

» Number of liver metastases: no statistical difference is observed between

control implanted and anti-EphA2 treated mice.

In conclusion, intrasplenic implantation of human colic adenocarcinoma HT-28
significantly induces an increase in liver weight due to the metastatic tumor burden.
Anti-EphA2 treatment is able to significantly decrease metastatic tumor burden as
observed by the reduction of the liver weight of implanted mice without affecting the
number of metastases counted on the liver.

Example 9
Cloning and Sequencing of the Light and Heavy Chains of 37.1F5 Antibody.

RNA preparation from hybridoma cells that produces the 37.1F5 antibody
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2p3 ar%%s%@totﬁm 1e"r§ o%@%ei@?m?@( 10%hbridBkhaReis, WRlch pRduce
37.1F5 antlbody, usmg Qlagen s RNeasy miniprep kit. Brﬁaﬂy 5 x 10° cells were

pelleted and resuspended in 350 pL RLT buffer (containing 1% B-mercaptoethanol).
The suspension was homogenized by passing it through a 21.5 gauge needle and
syringe roughly 10 — 20 times oi' until it was no longer viscous. Ethanol (350 b of 70%
aqueous ethanol) was added fo the homogenate, which was mixed well. The solution
was transferred to a spin column, placed in a 2-mL collection tube and spun at >8000 x
g for 15 seconds. The column was washed twice with 500 ul. RPE huffer, then
transferred to a fresh tube and eluted with 30 pL RNase free water and a 1-minute
spin. The eluate (30 L) was placed back on the column for a second 1-minute elution
spin. An aliquot of the 30 |iL eluate was diluted with water and used to measure the UV
absorption at 260 nm for RNA guantitation. '

cDNA Preparation with Reverse Transcriptase (RT) reaction

The variable region 37.1F5 antibody ¢cDNA was generated from the total RNA using
Invitrogen’s Superscriptll kit. The kit protocols were followed closely, utilizing up to 5 pg
of total RNA from the Qianeasy mini preps. Briefly, the RNA, 1 yL random primers, and
1 L dNTP mix were brought up to 12 pL with RNase free sterile distilled water and
incubated at 65 °C for 5 minutes. The mix was then put on ice for at least 1 minute.
Next 4 pL of 5 x reaction buffer, 2 pL 0.1 M DTT, and 1 yL RNaseCQUT were added and
the mix was incubated at 25 °C for 2 minutes in an MJ Research thermalcycler. The
thermalcycler was paused so that 1 gL of Superscriptli enzyme could be added and
then restarted for an additional 10 minutes at 25 °C before shifting to 55 °C for 50
minutes. The reaction was heat inactivated by heating to 70 °C for 15 min and the RNA

was removed by adding 1 yL RNase H and incubating at 37 °C for 20 minutes.
Degenerate PCR reactions

The procedure for the first round degenerate PCR reaction on the cDNA derived from
hybridoma cells was based on methods described in Wang ef al. (2000; J Immunol
Methods.; 233(1-2):167-77) and Co ef al. (1992; J Immuncl.; 148{4):1149-54}. The
primers for this round (Table 2) contain resfriction sites to facilitate cloning into the
pBluescriptll plasmids.

The PCR reaction components (Table 3) were mixed on ice in thin walled PCR tubes
and then transferred to an MJ research thermalcycler preheated and paused at 94 °C,
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2) 94°C 0:15 sec
3) 45°C 1:00 min
4y 72°C 2:00 min
5) Goto 2 29 times
6) 72°C 6:00 min
7} 4°C forever

8} end

The PCR reaction mixtures were then run on a 1% low melt agarose gel, the 300 to
400 bp bands were excised, purified using Zymo DNA mini columns, and sent to
Agencourt biosciences for sequencing. The respective 5" and 3’ PCR primers were
used as sequencing primers to generate the 37.1F5 variable region cDNAs from both
directions.

Cloning the 5’ end sequence

Since the degenerate primers used to clone the 37.1F5 variable region light chain and
heavy chain cDNA sequences alters the 5'end sequences, additional sequencing
efforts were needed to decipher the complete sequences. The preliminary cDNA
sequence from the methods described above were used to search the NCBI IgBlast
site (http://www.ncbi.nim.nih.gov/igblast/} for the murine germiine sequences from

which the 37.1F5 sequence is derived. PCR primers were designed (Table 4) to anneal
to the leader sequence of the murine antibody so that a new PCR reaction could yield
the complete variable region cDNA, unaltered by the PCR primers. The PCR reactions,
band purifications, and sequencing were performed as described above. The germline
sequences from which the light chain and heavy chain of mu37.1F5 are likely derived,
are accessible under the Genbank accession numbers MUSIGKVR3 and AF303839,
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37.1F5 antibody.

Table 5 gives the calculated mass from the ¢cDNA sequences for 37.1F5 LC and HC
together with the values measured by LC/MS. The molecular weight measurements are
consistent with the cDNA sequences for both the 37.1F5 light and heavy chain.

Essentially the same method was used for cloning of the light and heavy chains of
37.3D7 and 53.2H11. The Genbank accession numbers of the germiine sequences
from which the light chain and and of the heavy chain of 37.3D7 are likely derived, are
respectively MMU231217 and AF303868. For §3.2H11, they are respectively
MMU231196 and AF303833; for EphA2-N1, K02161 and 00488 respectively; and for
EphA2-N2, AJ231222 and J00488 respectively.

Example 10

Inhibition of the growth of EphA2 expressing tumor cells by humanized-37.3D7-
SPDB-DM4 and humanized-53.2H11-SPDB-DM4

Humanized 37.3D7 and humanized 53.2H11 antibodies were conjugated to L-DM4
N2 deacetyl-N? (4-methyl-4-mercapto-1-oxopentyl)-maytansine using SPDB {(4-{2-
pyridyldithio]butanoic acidN-hydroxsuccinimde ester) linker. Briefly, the antibody was
modified at 8 mg/mL with 5.5 or 6.5 folds molar excess of SPDB for hu53.2H11 and
hu37.3D7 respectively. The reaction was carried out in Buffer A (50 mM KP#50 mM
NaCl/2 mM EDTA, pH 6.5, 95% v/v) with EtOH (5% viv) for 80 minutes at rcom
temperature. The modified antibody was then purified by SephadexG25 desalting
column with Buffer A. Next, the modified antibody was reacted with a 1.7-fold molar
excess of DM4 over SPDB Iinke}. The reaction was carried out at 2.5 mg/mL antibody
in Buffer A (97% v/v) and DMA (dimethylacetamide, 3% viv) at room temperature for 20
hours. The conjugate was purified by SephadexG25 desalting column with 10 mM
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Several human tumor cell lines were tested .Approximately 2000 cells/weli were plated
in a 96-well plate in regular medium (as suggested from ATCC for each cell line) with
10% serum in the presence of a variety of concentration of hu37.3D7-SPDB-DM4 or
hu53.2H11-SPDB-DMA4. The cells were then allowed fo grow for 5 days. A solution of
WST-8 [20pL solution] was then added and the cells were returned to the incubator for
2-3 h. The absorbance of the plate was measured at 450 nm and 650 nm. Two control
groups were used in the experiments. 0% survival is the medium only control. 100%
survival is the cells only control. For data analysis, the AB50 nm (reference wavelength)
values were first subtracted from the corresponding A450 nm values. Then, A450 nm
values of each sample were normalized by subtraction of A450 nm values of the
background control (medium only). The survival fractions were calculated by the
normalized A450 values of the sampies dividied by the normalized A450 values from
the cells only controls (100% survival -0% survivai). Log [Ab-DM4] values were plotted
on the x-axis and survival fractions were plotted on y-axis.

Hu37.3D7-SPDB-DM4 and hu53.2H11-SPDB-DM4 significantly inhibited the growth of
EphA2 expressing human tumor cells, including PC3 prostate tumor cells, MDA-MDA-
MB-231 breast tumor cells, WM-115 melanoma cells, A375 melanoma cells and LoVo
colon tumor cells. As an example, the findings with the PC3 prostate tumor cells are
shown. The hu37.3D7-SPDB-DM4 or hu53.2H11-SPDB-DM4 strongly inhibited the
growth of PC3 cells in a dose-dependent manner with an similar 1Cs, value of 0.02 nM
(FIG. 15A &15B). The potency of conjugates correlated with the EphA2 expression
levels. More than 50-fold higher concentration of hu37.3D7-SPDB-DM4 or hu53.2H11-
SPDB-DM4 was required to inhibit the growth of the SK-Mel28 cells (IC50 values: 1.3
nM and >5 nM, respectively; FiG. 15A & 15B), which expressed almost undetectable
level of EphA2 on cell surface (measured by FACS data not shown) (FIG. 15A &15B).
Therefore, results of the in vifro growth inhibition assays demonstrated the ability of
antagonist anti-EphA2 antibody-conjugates to specifically inhibit the growth of EphA2
expressing tumor cell lines.



Lys Gy Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
Thr Ala Tyr 65707580 atg gag ctc ctc agt ctg aca tct
gaa gac tct gca gtc tat tac tgt288 Met G u Leu Leu Ser

weboodbiordgier A u Asp ser Ala Val Tyr Tyr Cys ps3aiRterabes

aga egg ggt gac tac ggc tct ttt gct tac tgg ggc caa
ggg act336 val Arg Trp Ay A8 Tyr Ay Ser Phe Ala Tyr
Trp Ay Gn @y Thr 100105110 ctg gtc act gtc tct
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Se injeafien qfu3G{-BPPRIDNY er l}:ugblé1-§PDB -DM4 or PBS. The doses of antibodies

were 15mg/kg of mouse body weight, 7.5mg/kg of mouse body weight and 3.25 mg/kg
of mouse body weight. The growths of MDA-MB-231 tumors were completely inhibited
by either hu3D7-SPDB-DM4 or hu2H11-SPDB-DM4 antibody-conjugates at all of the
tested concentrations except at 3.25 mg/kg of hu2H11-SPDB-DM4, which shows
marked delay of tumor cell growth relative to PBS control (FIG.16A &16B). The median
turmor volumes in each group (6 mice per group) are shown in the FIG. 16A & B. In
summary, both hu3D7-SPDB-DM4 and hu2H11-SPDB-DM4 have potent growth
inhibitory activities on EphA2 expressing tumors in vivo. No toxicities of both antibody-
conjugates were observed, based on the body weight measurements.

TABLES
Table 1A:

The mu37.3D7 light chain framework surface residues and corresponding residues at
the same Kabat position in the human 28E4 antibody. The residues that are different
and therefore changed in the hu37.3D7 antibody are in grayed boxes.



FR2006030 PCT. ST25.txt 859095 Val Arg Trp Ay Asp Tyr
Ay Ser Phe Ala Tyr Trp Ay Gn dy Thr 100105110 Leu
VgllSThr Val Ser Ala 115 <210> 23 <211> 357 <212> DNA

< > <220> <221> CDS <277> (1)..(3

W"&sé ]d’ic cag ctg caa cag tct gga cct ‘gag g?‘%’“’&?@%gﬁ’é‘
cct ggg gct48 Au Val Gn Legg Gn Gn Ser Ay Pro Qu
Leu val Lys Pro Ay Ala 151015 tca gtg aag att tcc tgc
aag gct tct ggt tac tca ttc act gcc tac96 Ser Val Lys
Ile Ser cys Lys Ala Ser Ay Tyr Ser Phe Thr Al a Tyr
202530 tac_atg cac tgg gtg aag caa .agt cat gta aag

ct t | rpady.3RFLightiChain Frgmewark Skiface Rasidyes Ang GorpsRoriing Hj s
val éé@?aé@hh%ﬂﬁéhf@plﬂu@m%mo% gga ctt gtt aat cct

'. y Ph @"U§513D§er ‘

e T A TR e e o

R R
40 P P
41 G G
57 G G
60 A A
67 S S
80 S S
81 E E
108 R R

Table 1B:

5  The mu37.3D7 heavy chain framework surface residues and corresponding residues at
the same Kabat position in the human 28E4 antibody. The residues that are different
and therefore changed in the hu37.3D7 antibody are in grayed boxes. The starred (*)
residues are back mutated to the mu37.3D7 residue in one or more hu37.3D7 variants.
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65707580 atg gaa ctc cac agc ctg aca tct gag gac tct
gca gtc tat tac tgt288 Met A u Leu H's Ser Leu Thr Ser

@ u Asp Ser Ala val Tyr Tyr Cys 859095 gca aga gaa ttc

ac cgg tac ttc gat gtc tgg ggc gca gﬁ%ﬁ,

&&EM%&%I he Tyr Ay Tyr Arg Tyr Phe Asp val P%?p )';(ﬁ"“m
Ala @y 100105110 Thr Al a Vags Thr Val Ser Ser acc gcg
gtc acc gtc tcc tca357 115 <210> 24 <211> 119 <212>
PRT <
Gy |FRGT Py "Ral A LTeeR S pa e e e S Beidingy
Ile &Bsdﬁg&lnﬂ‘ysmn%ﬂ@@boﬂlyr Ser Phe Thr Ala Tyr
202530y rp—Vat—f mSer] H S valzgeys Ser
Cou |0 u Apa el P O M IT ae br TyroASn Gy
Phe [Ser Ser Tyr Asn Gin Asn PRe 505560| Page 6 Q

FR2066036— PG 5T25 TRt PCT/thg 71T O U B U 7 4 q

S S
S S
85 E E
105 Q Q
112 S S

Table 2:

Primers used for the degenerate PCR reactions are based on those in Wang et al.,
2000 except HindKL (SEQ ID NO: 58) which is based on Co et al. 1992. Mixed bases
5 are defined as follows: H=A+T+C, S=g+C, Y=C+T, K= G+T, M=A+C, R=A+g,



GQu lap Lys Ala Ser Leu Thr Val Asp Lys Phe ser Ser

Thr Ala Tyr 65707580 Met G u Leu His Ser Leu Thr Ser

A u Asp Ser Ala Val Tyr Tyr Cys 859095 Ala Arg A u Phe
r Arg Tyr Phe Asp Val Trp Gy Al a

‘i[%gaoggillol%ymr Ala Val Thr Val Ser Ser )1/15 <21?g§3220g71003074

<211>333 <212> DNA <213> Musgsp. <220> <221> CDS <222>

(1)..(333) <400> 25 caa att gtt ctc acc cag tct cca

gc@-ate AL ¢k gca tct cta ggg48 Gn Ile Val Leu Thr
G’ﬂ’ %e‘rl;’\gr gﬁkl g" Ile Met Ser Ala Ser Leu Gy 151015 gaa

g gtc acc atg acc tgc act gtc agc tca agt gtg-aat

FEringit 06 G u APRAIUSBEE Thr nmet Thr Cys Thr Val Ser ser

PBaigG1ASEQSET GERGGATECAVAGACABAIGGEGATITCEET IaaBEag
aﬁ)@_as ga tcc tcc ccc aaa ctc tggldd Tyr Leu His Trp
y n

n Lys Pro Ay Ser Ser Pro Lys Leu Trp 354045

fgG2abara (SE@ C aGGAGGAICCCTIGACCAGGCATEE TABAGTCA gct
gfbé#%ﬁlgt 192 Ile Tyr Ser Thr Ser Asn Leu Pro ser dy
A 0 a Arg Phe Ser

<O A4 (NTO

EcoMH1 (SEQID CTTCCGGAATTCSARGTNMAGCTGSAGSAGTC
NO: 55)

EcoMH2 (SEQID CTTCCGGAATTCSARGTNMAGCTGSAGSAGTCWGG
NO: 56)

SaclIMK (SEQID  GGAGCTCGAYATTGTGMTSACMCARWCTMCA
NO: 57)

HindKL (SEQ ID _ TATAGAGCTCAAGCTTGGATGGTGGGAAGATGGATACAGTTG
NO: 58) GTGC

Table 3:

The light and heavy chain PCR reaction mixes for cloning of the 37.1F5 variable region
5 ¢DNA sequences.

Light Chain Reaction Mix Heavy Chain Reaction Mix

5 pl 10 X PCR reaction buffer (Roche)
4 pt 10mM dNTP mix (2.5mM each)
2 ul Template {RT reaction)

5 pl 10 X PCR reaction buffer (Roche)
4 pl 10mM dNTP mix {2.5mM each)
2 yl Template (RT reaction)

5 yl 10 pM Sac1MK left primer
5 pt 10 yM HindKL right primer
5 ui DMSO
0.5 pl Taq Polymerase (Roche)
23.5 pl sterile disfilled H,O

2.5 yl 10 pM EcoMH1 left primer
2.5 pl 10 pM EcoMH2 left primer
5 pl 10 pM BamlgGi right‘ primer
5 pl DMSO
0.5 yl Taq Polymerase (Roche)
23.5 ul sterile distilled H,O

50 pl Total

50 pl Total




505560 ggc agt gga tct ggg acc tct tac tct ctc aca atc
agc acc ata gag240 Ay ser Ay Ser Ay Thr ser Tyr Ser
Leu Thr Ile Ser Thr Ile Au 65707580 tct gaa gat gct

“@:ﬁ(}%@,l%at tac tgt cac cag tat cat cgt tccpepatsnsfF
u p a Ala Thr Tyr Tyr Cys H's GAn Tyr Hs Arg

Ser Pro 859095 caa ttc acg tgx ggc tcg ggg aca aag ttg
gag ata aaa cgg gct333 A n Phe Thr he Ay Ser Ay Thr
Ly_%bb%_ GQu lle Lys Arg Ala 100105110 <210> 26 <211>
11 2> PRT <213> Mus sp. <400> 26 dn Ile Val Leu
Thr A n Ser Pro Ala Ile Met Ser Ala Ser Leu G 1519%/&
Q TheFepdvauring fradersequence ejaerstised/ior g7 &9, sasafd (A RAR
SebacBhs. 308 38Hd Piithers@te ibisticdint thbyé usddiin Berfirdt ysunBireactibns
Ser Ser Pro L%s Leu T[\% 35%}0%5 .FRZOOGrQ PCT. ST25. t xt
| | sinceheygeimert thedgspegilyg GORYIBIIIALTEAENFNal Pro Al a
Arg Phe Ser 505560

Primer Sequence

Light Chain
388B13 LC Leader (SEQ GACAGACACACTCCTGCTATGGG

1D NO: 59)

Heavy Chain
5F85 HC Leader (SEQ ID GCAGAATTCATGGGATGGAGCYGGATCTTTCT

NO: 60)

Table 5:

The cDNA calculated and LG/MS measured molecular weights of the murine 37.1F5
antibody light and heavy chains.

Light Chain Heavy Chain

cDNA LC/MS Difference | cDNA LC/MS Difference

37.1F5 24031 Da | 24029Da | 2Da 49316 Da | 49333 Da | 17 Da




Gy Ser dy Ser Ay Thr Ser Tyr ser Leu Thr Ile Ser

Thr

Ile Au 7D7580 Ser A u Asp Ala Ala Thr Tyr Tyr Cys

Hs Gn Tyr His Arg Ser Pro 859095 Gn Pile Thr Pile
oos8lord@ Y Thr Lys Leu Gu Ile Lys Arg Ala

s Y T LY S0y oA <915 s sp. L g

CDS <222> (1)..(336) <400> 2gggac att gtg ctg acc caa

tct cca gct tct ttg gct gtg tct cta ggg48 Asp Ile val
Leu Thr Gn Ser Pro Ala Ser ‘:RHI{SAI a Val Ser Leu Ay
?cc gc

151015 cag agg gcc acc ata
gat act ttt96 Gn Arg Ala Thr Ile Ser Cys Arg Al a

GhH anfodYdF arlSftopdLbinkinG fréghent thedéht tHadbperitally bind@ tan
t g tac cag cag a

P CERtpr aﬁd;ﬁs arfygnt@sqmsggfﬁawgc@% Ay Gn Pro
354045 aga ctc ctc atc tat cgt gca tcc aac cta gaa
gdbe antibody br epitodedi@ndingyfragatent therelof Gaifyt, chargct@dized drethat

gtt
Sefy
tac
Ser
Pro
t c2)

5Asn
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agt
Phe

aga gcc agt gaa agt

cca cccl4d Qy Tyr

Lgelﬁd gn?‘boﬁg br %i%pé-hiﬁdlﬁé ﬂaéhéht ﬁ%ﬁe%@g ﬁg&'lotctoﬁalaaﬂﬁbc%g .

cc ctc acc att aat 240

Ser Ser ser Arg Thr Asp Pile _Thr Leu Thr

113 AM aegb;@yggg)ltope binding fragment thereof according to claim 1,

4)

5)

6)

7)

8)

9)

characterized in that said antibody or epitope-binding fragment thereof is a Fab,
Fab’, F(ab'), or F, fragment.

The antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof is
capable of inhibiting the growth of a cancer cell. '

The antibody or epitope-binding fragment thereof of according to any of the
previous claims, characterized in that said antibody or epitope-binding fragment
thereof is capable of inhibiting the migration of a cancer cell,

The antibody or an epitope-binding fragment thereof according to any of claims 4
and 5, characterized in that said cancer cell is a cell of a cancer selected from the
group consisting of a breast cancer, colon cancer, endometrial cancer, ovarian

carcinoma, osteosarcoma, cervical cancer, prostate cancer, lung cancer, synovial
carcinoma pancreatic cancer, a sarcoma, a glioma, head and neck cancer, gastric -
cancer, liver cancer, and other carcinomas.

The antibody or epitope-binding fragment thereof of according to any of the
previous claims, characterized in that said antibody or epitope-binding fragment
thereof is capable of inhibiting angiogenesis.

An antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or ep:tope—bmdmg fragment thereof is
devoid of agonist activity.

An antibody or epitope-binding fragment thereof according to claim 8,
characterized in that said antibody or epitope-binding fragment thereof does not
stimulate EphA2 tyrosine phosphorylation.



cct gtg gag gct gat gat gtt gca acc tat tac tgt cag
caa agt aat288 Pro Val A u Ala Asp Asp Val Ala Thr Tyr
Tyr Cys G n An Ser Asn 859095 gag gat cct ccg acg ttc

widb0o8fM1IC acc aag ctg gaa atc aaa cgg336 Gy ARRITEA4
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Pro Thr Phe Ay Ay Gy Thr Lys Leu Qu Ile Lys Arg
100105110 <210> 28 <211> 1128%212> PRT <213> Mus sp.
<400> 28 Asp Ile Val Leu Thr G n Ser Pro Ala ser Leu

3k ol BN et ot S
Phe | Fleimpygharagierized inthat saideniiBegy pr epitgpsrbiading Prgmesnt dhereof is

354045, Bhi | ihbidg SHa3gh to ERAPERPRR.
PCT. STZd;a.Bfﬁf(c’tf R}bﬁéﬂfﬁﬁd gICIQe ! yr t,t&rg Al a %gr Asn Leu

Au.Ser Ay Lle Pro Al.a . 5560 Arg. Ph . VA
Sef ahe Fotbosesf epligpertifunerbrin ot et i igloelitba
Val Ghhat gdidilighag isfepprivsd. Ala Thr Tyr Tyr Cys G n dn

ser Asn 859095 GQu Asp Pro Pro Thr Phe Ay Ay Gy Thr

Ly$2) L &H affibdd) bfepit¥Se-Bhing fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof is
capable of inhibiting EphA2 tyrosine phosphorylation.

13) An antibody or epitope-binding fragment thereof of claim 12, characterized in that
said antibody or epitope-binding fragment thereof is capable of inhibiting EphA2
tyrosine phosphorylation in presence of ephrinA1.

14) An antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof is
capable of inhibiting EphA2-mediated signaling.

15) An antibody or epitope-binding fragment thereof of claim 14, characterized in that
EphA2-mediated signaling is an increase in Akt phosphorylation.

16) An antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof
binds EphA2 with a Kp of 3 x 107 M or smaller.

17) The antibody or epitope-binding fragment thereof of according to any of the
previous claims, characterized in that said EphA2 receptor is human.

18) An antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof
comprises one or more complementarity-determining region having an amino acid
sequence selected from the.group consisting of SEQ IDNOS: 1, 2, 3,4, 5,6,7, 8,
9,10, 11, 12, 13, 14, 15, 16, 17, 18, 61, 62, 63, 64, 65, 66, 67, 68, 68, 70, 71, and
72.

19) An antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof
comprises a light chain variable region having an amino acid sequence selected



100105110 <210> 29 <211> 339 <212> DNA <213> Mius sp.
<220> <221> CDS <222> (1)..(339) <400> 29 gat gtt gtg
atg tcc tag att cca ctc act ttg tcg gtc acc att gga48

‘%Eﬂo\%{m al Met Ser Gn tie Pro Leu Thr Leu peqhipMadioosors

“tctl4
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I'Te Ely 151015 caa cca gcc tcc atc tct tgc aag tca
agt cag agc ctc ata cat agt960Gn Pro Ala Ser Ile ser
Cys Lys Ser Ser G n Ser Leu Ile H's ser 202530 gat gga

220, 268 gl pABieih i 4O 185129289, P630896, ©20

n Trp Leu Leu Gn Arg
Pro Ay Gn Ser 354045 cca aag cgc cta t tat c %
90 taagy Ehthe freious

Pr

t c?o)agfj‘ﬂ antipdy K€ eE'@Pe‘Qﬁ'Q'nQF@Q'@E’ft @2995136‘5 SRS
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228 actoRGreAReARoBRLeTRS el e ) bl el Bgldrbs seected

Phe Tlmomltbe gloys consistiGhAEESBD HOs: 20922, @dg7amd ¢t gag

gat ttg gga gtt tat tat tgc tgg caa ggt288 ser Arg Val
it P epiftde gnﬁlny%gn:ﬁ!ﬁt tHetEof @¥Sordihdto@ny ofhi prevuous

gtS 888 ggtirgqaeﬁ%taqérggd (::nctthatc ga% anti odtyto(; e&%pe%% |n%%%g%%gt the
comptises at least one heavy chain and at least cne light chain, wherein said
heavy chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 1, 2, and 3, and
wherein said light chain comprises three sequential complementarity-determining
regions having amino acid sequences represented by SEQ ID NOS: 4, 5, and 6.

22) An antibody or epitope-binding fragment thereof according to claim 21,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 26.

23) An antibody or epitope-binding fragment thereof according to claim 21,
characterized in that said antibody or epitope-binding fragment thereof comprises
one or more of a heavy chain variable region having an amino acid sequence
consisting of SEQ ID NO: 20.

24) An antibody or epitope-binding fragment thereof according to any of claims 1-20,
characterized in that said antibody or epitope-binding fragment thereof comprises
_ at least one heavy chain and at least one light chain, wherein said heavy chain
comprises three sequential complementarity-determining regions having amino
acid sequences represented by SEQ 1D NOS: 7, 8, and 9, and wherein said light
chain comprises three sequential complementarity-determining regions having
amino acid sequences represented by SEQ ID NOS: 10, 11, and 12.

25} An antibody or epitope-binding fragment thereof according to claim 24,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ 1D
NO: 28.
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Ser Hs Phe Pro Arg Thr Phe Gy Ay dy Thr Lys Leu
GQu lle Lys 100105110 <cgg Arg 339 <210> 30 <211> 113
<212> PRT <213> Mus sp. <400> 30 Asp val Val Met Ser

\@Eboé ®ifiro Leu Thr Leu Ser val Thr Ile @ yﬁ@&&},@,,@d%

a ser Ile Ser Cys Lys Ser Ser G n Ser Leu
H's Ser 202530 Asp Ay Lys Tgw Tyr Leu Asn Trp Leu Leu
G| n Arg Pro Ay Gn Ser Page 9 FR2006030

Sgégl:rt b)&i{) F@Q;?e- néthgj’%gn%n%&%i&of %,Q)%l% Jg’rtQ cllaﬁz
- 5560clm®:tengd Inrtbat'smj agtijodger epijope- thgfr?gnpﬁ?t tt@gpf ppraprises

Thr /
G&lré gﬁoré be afﬂéZ\Q’ c'l_’lgﬂ é%blﬂe@mﬂ%bv:%gé ?Ingg?cﬁisgé%#ge

Leu (ny Gndy 8
Pro AF‘ﬁ‘s'ﬁF\‘?g Qi\éyN %2 Qdy Thr Lys Leu GQu Ile Lys
100105110

27) An antibody or epitope-binding fragment thereof according to any of claims 1-20,

characterized in that said antibody or epitope-binding fragment thereof comprises
at least one heavy chain and at least one light chain, wherein said heavy chain
comprises three sequential complementarity-determining regions having amino
acid sequences represented by SEQ ID NOS: 13, 14, and 15, and wherein said
light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 16, 17, and 18.

28) An antibody or epitope-binding fragment thereof according to claim 27,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 30.

29) An antibody or epitope-binding fragment thereof according to claim 27,
characterized in that said antibody or epitope-binding fragment thereof comprises
one or more of a heavy chain variable region having an amino acid sequence
consisting of SEQ ID NO: 24.

30) An antibody or epitope-binding fragment thereof according to any of claims 1-20,
characterized in that said antibody or epitope-binding fragment thereof comprises
at least one heavy chain and at least one light chain, wherein said heavy chain
comprises three sequential complementarity-determining regions having amino
acid sequences represented by SEQ ID NOS: 61, 62, and 83, and wherein said
light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 64, 65, and 66.

31) An antibody or epitope-binding fragment thereof according to claim 30,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 78.

32) An antibody or epitope-binding fragment thereof according to claim 30,
characterized in that said antibody or epitope-binding fragment thereof comprises



Arg <210> 31 <211> 363 <212> DNA <213> Artificial
<220> <223> Humani zed anti body <220> <221> cos <222>
(1)..(363) <220> <221> source <222> (1)..(90) <223>

‘,{;@Q@asﬁﬁm ens <220> <221> source <222> (91) (PEIAB2067 003674
Mis sp. <220> <221> source <222> (106)-(147) <223>

hono sapi ens <220> <221> sou$Ze <222> (148)-(192)
<223> Mus sp. <220> <221> source <222> (193)-(294)

<223>,h000m&8Rk GtRavy chain variable region having an amino acid sequence
consisting of SEQ ID NO: 74.

33) An antibody or epitope-binding fragment thereof according to any of claims 1-20,
characterized in that said antibody or epitope-binding fragment therecf comprises
5 at least one heavy chain and at least one light chain, wherein said heavy chain
comprises three sequential complementarity-determining regions having amino
acid sequences represented by SEQ ID NOS: 67, 68, and 69, and wherein said
light chain comprises three sequential complementarity-determining regions
having amino acid sequences represented by SEQ ID NOS: 70, 71, and 72.

10  34) An antibody or epitope-binding fragment thereof according to claim 33,
charaterized in that said antibody or epitope-binding fragment thereof comprises a
light chain variable region having an amino acid sequence consisting of SEQ ID
NO: 80.

35) An antibody or epitope-binding fragment thereof according to claim 33,

15 characterized in that said antibody or epitope-binding fragment thereof comprises
one or more of a heavy chain variable region having an amino acid sequence
consisting of SEQ ID NO: 76.

36) An antibody or epitope-binding fragment thereof according to any of the previous
claims, characterized in that said antibody or epitope-binding fragment thereof is a
20 murine antibody or epitope-binding fragment thereof and is produced by a
hybridoma designated 37.3D7, wherein said hybridoma is deposited at the
American Type Culture Collection under the accession number PTA-7660; a
hybridoma designated 37.1F5, wherein said hybridoma is deposited at the
American Type Culture Collection under the accession number PTA-7661; a
25 hyhridoma designated 53.2H11, wherein said hybridoma is deposited at the
American Type Cuiture Collection under the accession number PTA-7662; a
hybridoma designated EphA2-N1, wherein said hybridoma is deposited at the
American Type Cuiture Collection under the accession number PTM-8407; or a
hybridoma designated EphA2-N2, wherein said hybridoma is deposited at the
30 American Type Culture Collection under the accession number PTM-8408.

37) A humanized or resurfaced antibody or epitope-binding fragment thereof that
binds the same epitope as an antibody or epitope-binding fragment thereof
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<220> <221> source <222> (295)..(330) <223> nus sp.
<220> <221> source <222> (331)-(363) <223> hono
sapi ens <400> 31 cag gtt cag ctt gtc cag cct gga gct

\gﬁfoogﬁuﬂta aag cca gga gcc48 G n Val G n LegrYpdpofdoshis

y Ala Gu val Val Lys Pro Ay Al a 151015

:1/1,620 7/ 0 0 3 b 7 4 @& 144 192 240 288 336 363
<220> <223>. Humani zed anti body <220> <221> CDS <222>

(1) (3830085, P el Blime222> (1) (90) <223

ono sa

38)

39)

40)

41)

42)

43)

A humanized or resurfaced antibody or epitope-binding fragment thereof
according fo any of the previous claims, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises one or more
complementarity-determining region having an amino acid sequence selected
from the group consisting of SEQ ID NOs: 1, 2, 3,4, 5,6, 7, 8, 9, 10, 11, 12, 13,
14, 15, 16, 17, 18, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, and 72.

A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of the previous claims, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises a light chain
variable region having an amino acid sequence selected from the group
consisting of SEQ 1D NOS: 47, 48, 49, 50, and 52.

A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of the previous claims, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises a heavy chain
variable region having an amino acid sequence selected from the group
consisting of SEQ ID NOS: 32, 34, 36, 37, 38, 40, 42, 43, and 45.

A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of the previous claims, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises at least one
heavy chain and at least one light chain, wherein said heavy chain comprises
three sequential complementarity-determining regions having amino acid
sequences represented by SEQ ID NOS: 1, 2, and 3, and wherein said light chain
comprises three sequential complementarity-determining regions having amino
acid sequences represented by SEQ ID NOS: 4, 5, and 6.

A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 41, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises a light chain variable
region having a sequence represented by SEQ 1D NO: 47,

A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 41, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises one or more of a heavy
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(331)-(363) <223> honp sapi ens <400> 33

chain variable region having an amino acid sequence selected from the group
consisting of SEQ ID NOS: 32, 34, and 36.

44) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of claims 1-40, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises at least one
heavy chain and at least one light chain, wherein said heavy chain comprises
three sequential complementarity-determining regions having amino acid
sequences represented by SEQ ID NOS: 7, 8, and 8, and wherein said light chain
comprises three sequential complementarity-determining regions having amino
acid sequences represented by SEQ ID NOS: 10, 11, and 12.

45) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 44, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises a light chain variable
region having an amino acid sequence selected from the group consisting of SEQ
ID NOS: 48, 49, and 50.

46) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 44, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises one or more of a heavy
chain variable region having an amino acid sequence selected from the group
consisting of SEQ ID NOS: 37, and 38.

47) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of claims 1-40, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises at least one
heavy chain and at least one light chain, wherein said heavy chain comprises
three sequential complementarity-determining regions having amino acid
sequences represented by SEQ ID NOS: 13, 14, and 15, and wherein said light
chain comprises three sequential complementarity-determining regions having
amino acid sequences represented by SEQ ID NOS:16, 17, and 18.

48) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to claim 47, characterized in that said humanized or resurfaced
antibody or epitope-binding fragment thereof comprises a light chain variable
region having an amino acid sequence represented by SEQ ID NO: 52,
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r Cys Lys Ala Ser Ay Tyr Ser Phe Thr Ser Tyr
202530 tgg atg cat tgg gtc cge cag agg cca ggc cag ggc
ctc caa tgg atcl44 Trp Met His Trp Val Arg Gn Arg Pro

d
gg%:,g) Arhuga}ﬁlzlﬁyr rgslﬂfa-gér{)aridbgdy?’éﬂeglﬁn aaa@%gﬂ{eﬁt ﬁé@l%oPAgtn

Ile TWCONIQQ gl olginF Y., @m&gtﬁdvh ﬁhaA%d ingrpanizad afyresu ?%ed

Phe 5@aRf8y 6Pebitsd-biRdio ﬂé@né}mhemc@ﬁﬁslﬁ Gnd]@ﬁn@@bfﬂﬁé‘avy
aca tca acc aca tac240

Aop TRRCISETaeoEaR havia snaming Ao SeryeRis s dial e roue
tct tebnsiting 6CSEQ (LANQSAI0Q4E; 4304ndgiSt gtc tac tac tgc288
Met G n Leu Ser Ser Leu Thr Ser @A u Asp Ser Al a Val

TyéO)TWh ﬁlzgégpltgéurﬂa%@d Qﬁ@o%\g& e%fi&pe@ﬁu‘r‘du%t ﬁ'ag‘Fr‘JHnt ihfeof L C

A Teoopien Prvey Af Gaiei-4s rargeneed Nt SEOCHORIES Baa

09C agasubfacd@ntibcdy @r Epithp é-ﬁﬁ'ndihgH‘ra@n&t@»@fedfh:bmﬁﬁes\dﬂleast one

Thr V%eav?(ecrhalﬁgad@ieas% gne FQR% chann and E’aCJ hggv%schgt)r(ltcompnses three
sequential complementarity-determining regions having amino acid seguences
selected from the group consisting of SEQ ID NOs: 61, 62, and 63, and said light
chain comprises three sequential complementarity-determining regions having
amino acid sequences selected from the group consisting of SEQ ID NOs: 84, 65,

and 66.

51) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of claims 1-40, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof comprises at least one
heavy chain and at least one light chain, and said heavy chain comprises three
sequential complementarity-determining regions having amino acid sequences
selected from the group consisting of SEQ ID NOs: 67, 68, and 69, and said light
chain comprises three sequential complementarity-determining regions having
amino acid sequences selected from the group consisting of SEQ ID NOs: 70, 71,
and 72.

52) A humanized or resurfaced antibody or epitope-binding fragment thereof
according to any of the previous claims, characterized in that said humanized or
resurfaced antibody or epitope-binding fragment thereof is selected from a group
consisting of hu37.3D7, hu37.1F5, hu53.2H11, huEphA2-N1, and huEphA2-N2.

53) A conjugate comprising the antibody or epitope-binding fragment thereof
according to any of claims 1-52 linked to a cytotoxic agent.

54} The conjugate of claim 53, characterized in that said cytotoxic agent is selected
from the group consisting of a maytansinoid, a small drug, a tomaymycin
derivative, a leptomycin derivative, a prodrug, a taxoid, CC-1065 and a CC-1065
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<210> 34 <211> 121 <212> PRT <213> Artificial <220>
<223> synthetic Construct <400> 34 Gn Val Gn Leu Val
Gn Pro dy Ala Qu Val val Lys Pro Ay Ala 151015 Ser
wéhoobifoidseu Ser Cys Lys Ala Ser Ay Tyr Ser P‘E“lﬁsiﬁhﬁomom
Ser Tyr 202530 Trp Met His Trp Val Arg Gn Arg Pro Gy
Gn Glr 11 - Leu Gn rn Ile 35401 45 dy Asn lle Tyr
Pro Ay Thr @y Asn Thr Asn ghyr Asp G n Lys Phe 505560
Gn dy Lys Ala Thr Leu Thr Val Asp Thr Ser Thr Ser
Thr Thr t% 657075' 80 Met G.n Leu Ser Ser Leu Thr Ser
rr Ala val Tyr Tyr cys 859095 Ala Arg Trp Gly
Leu VaI Arg Tyr Phe Phe Ala net Asp Tyr Trp Ay -
1G5} OB @nfoigate@f 9lamh!i3 Searadiarized Inrthat shid Spotegigagartt &11Re

<210>, %ﬁ'ﬂ ﬁ.ér’]g) DNA <213> Artificial <220>
<223> Eﬁarmnl zed anti dy <220> -

U]

58). The conjugate of claim 63, characterized in that said cytotoxic agent Is the
maytansine DM4 of formula:’

MsO. {n

57) The conjugate of claim 53, characterized in that said cytotoxic agentis a
tomaymycin derivative selected from the group consisting of:

» 8,8'-[1,3-benzenediyibis(methyleneoxy)}-bis|(S)-2-eth-(E)-ylidene-7-methoxy-
1,2.3,11a-tetrahydro-5H-pyrrofof2,1-c}[1.4lbenzodiazepin-5-one)

RECTIFIED SHEET (RULE 91)
ISA/EP
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<221> CDS <222> (1)..(363) <220> <221> source <222>
(1)..(90) <223> honp sapi ens <220> <221> source <222>
(91)..(105) <223> nus sp. <220> <221> source <222>

<222> (148)..(192) <223> Mus sp. <220> <221> source

<222> (331)-(363) <223> honpS&kapi ens <400> 35 cag gtg
cag ctg gtg cag ccc ggg gct gag gtg gta aag cca gga

E ;3/ 248r o@%{é’ﬁleth@yh b%Hniéﬁlad;% By Ry E)2-eYR E) Yidene-7-

methoxy-1 2,3, 11a-tetrahydro -5H-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]
e 8,8-]1,5-pentanediylbis(oxy)]-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-5H-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

s  8,8-1,4-butanediylbis(oxy)]-bis[(S$)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-5H-pyrrolo[2,1-¢][1,4]benzodiazepin-5-one]

» 8,8-[3-inethyl-1,5-pentanediylbis(oxy)]-bis[(8)-2-eth-(E)-ylidene-7-methoxy-
1,2,3,11a-tetrahydro-5H-pyrrolof2, 1-c][1,4]benzodiazepin-5-one]

. 8,8'—[2,6-pyridinediylbis(oxy)]-bis[(S)—?.—eth-(E)-ylidene-?-methoxy—‘1 2.3,11a-
tetrahydro-5H-pyrrolof2,1-c][1,4]benzodiazepin-5-one]

* 8,8-[4-(3-tert-butoxycarbonylaminopropyloxy)-2,6-pyridinediyibis-
(methyleneoxy)]-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-5H-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

¢ 8,8-[5-(3-aminopropyloxy)-1,3-benzenediylbis(methyleneoxy)]-bis[(S)-2-eth-(E)-
ylidene-7-methoxy-1,2,3,11a-tetrahydro-5H-pyrrolo[2,1-c][ 1 ,4]benzodiazepin-5-
onel

» 8,8'-[5-(N-methyl-3-tert-butoxycarbonylaminopropyl)-1,3-benzenediylbis-
(methyleneoxy))-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-tetrahydro-5H-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

s  8,8'-{5-[3-(4-methyl-4-methyldisulfanyl-pentanoylamino)propyloxy]-1,3-
benzenediyibis(methyleneoxy)}-bis[(S)-2-eth-(E)-ylidene-7-methoxy-1,2,3,11a-
tetrahydro-5H-pyrrolo[2,1-¢][1,4]benzodiazepin-5-onej

» 8,8-[5-acetyithiomethyl-1,3-benzenediylbis(tethyleneoxy)]-bis[(8)-2-
methylene-7-methoxy-1,2,3,11a-tetrahydro-5H-pyrrolo[2,1-
c][1.4]benzodiazepin-5-one]

e bis-{2-](S)-2-methylene-7-methoxy-5-oxo-1,3,,11a-tetrahydro-5H-pyrrolof2,1-
cl[1,4lbenzodiazepin-8-yloxyj-ethyl}-carbamic acid tert-butyl ester

e 8,8-[3-(2-acetylthioethyl)-1,5-pentanediylbis{oxy)]-bis[(8)-2-methylene-7-
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agt gtg aag ttg tcc tgc aag gcc tcc ggg tac aat ttc
acc tct tac96 Ser Val Lys Leu Ser Cys Lys Ala Ser Ay
Tyr Asn Phe Thr Ser Tyr 202530 tgg atg cat tgg gtg cgt

wWESo§B@1aCt g9y caa gga ctt caa tgg at cl44 peraimbrdibeis
Trp Val Arg Gn Arg Pro dy Gn Gy Leu Gn Trp lle

354045 ggg aat att tac ccc g9 acc ggc aat aca aat tat
gat cag aag ttcl192 Ay Asn Ile Tyr Pro Ay Thr Ay Asn

Thr As el ASD3, A dhtelriifydFRISH- ?955&91%9,4&662@%&@% o?\é]a

ttg acc gtg gat acc tac act tct act act tac240 G

Lys Ala Thr Leu Thr Val hr Thr, Ser Thr Thr
Tyr &5FEriBO-AMEreERio-4td mcf'ﬂ'é’-gl“ 0%{35‘.“%?6 3t cc gag gac
tca gccbegi@eﬂuﬂmscméthmmaﬂs] Hidf7-nsithoxy-eunedisylendet,2,Bd da-Thr
Ser } T 95 gca cgc
tgg gg etg;ngdrat%i-l pgrrolol@{ ]IWA@b?rEQ{Jdlge |n8§r’8rg)e at tac tgg
gga336 Ala Arg Trp Ay Leu Val Arg Tyr Phe Phe Al a Met
Asp ¥y, &{@(h@welmms-madlm@y@g@n@@@mle@-1é’tc acc gtg

t _ 0
2gioig§§ﬁ%2r‘%'gb%'ﬂe@u"6§%m <51P§{>° Ar ér?e?%?n?rigggiz
<223> irahndreiSk-ruEeol el Ahengadiagepin-

-onej
s 8,8'-[5-(N-methyl-N-(2-mercapto-2,2-dimethylethyl)amino-1,3-
benzenediyl(methyleneoxy)]-bis[7-methoxy-2-methylene-1,2,3,11a-tetrahydro-
5H-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

e 8,8-[5-(N-methyl-N-(2-methyldithio-2,2-dimethylethyl)amino-1,3-
benzenediyl{methyleneoxy)]-bis[7-methoxy-2-methylene-1,2,3,11a-tetrahydro-
5H-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

¢  8,8-[(4-(2-(4-mercapto-4-methyl)-pentanamido-ethoxy)-pyridin-2,6-dimethyl)-
dioxy]-bis[(S)-Z—eth—(E)-y[idene—T—dimethoxy-1 .2,3,11a-tetrahydro-pyrrolof2, 1-
c][1,4]benzodiazepin-5-one]

s  8,8-{(1-(2-(4-methyl-4-methyldisulfanyl)-pentanamido-ethoxy)-benzene-3,5-
dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

o 8,8-[(4-(3-(4-methyl-4-methyldisulfanyi)-pentanamido-propoxy)-pyridin-2,6-
dimethyl)-dioxy]-bis[(S)-2-eth-(E}-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1-c][1,4] benzodiazepin-5-onel

s  8,8-[{4-(4-{4-methyl-4-methyldisuifanyl)-pentanamido-butoxy)-pyridin-2,6-
dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-
pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

o  8,8-[(4-(3-[4-(4-methyl-4-methyldisulfanyl-pentanoyl)-piperazin-1-yl}-propyl)-
pyridin-2,6-dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-
tetrahydro-pyrrolo[2, 1-c][1,4]benzodiazepin-5-one]

s 8,8-[(1-(3-[4-(4-methyl-4-methyldisulfanyl-pentanoyl}-piperazin-1-yi]-propyl)-
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Asn Ile Tyr Pro Ay Thr Ay Asn Thr Asn Tyr Asp Gn
Lys Phe 505560 G n Ay Lys AB& Thr Leu Thr Val Asp Thr
Tyr Thr Ser Thr Thr Tyr Page 14 FR2006030

PCT.. ST%%géafﬂe ﬁ@%ﬁe’ﬁ%@ d}&&p &[%&%h-g% gnéiﬁ{e -GHhefHdky-£013,11a-

GQu As a Vval s 85 5AIaArgTrpGIy
Leu Valtewgd"PW"PHE-’ 1315]5 epzRfiezepE A Trp Gy
100105110 A n dy Thr Ser Val Thr Val Ser Ser 115120
<2103 FHg 1@1(2-12 E.’ZL@—rﬁé’(&ﬂ-Z EtRyidii3nyl-pebtahoytdnsiho)<}dy]-ethoxy}-

azﬁsgelr_l '@X}V, l@ﬂgm%n ~di ﬂ%{ﬁl Q(%besﬁél)geé ;@ Kfl(%n%%@qxg{h%%

1,2,3,11a-tetrahydro-pyrrolo[2, 1-c][1,4]benzodiazepin-5-one]

o 8,8-[(1-(2-{2-[2-(2-{2-[2-(4-methyl-4-methyldisulfanyl-pentanoylamino)-ethoxyl-
sthoxy}-ethoxy)-ethoxyl-ethoxy}-ethoxy)-benzene-3,5-dimethyi)-dioxyj-bis[{S)-2-
eth-(E)-vlidene-7-dimethoxy-1,2,3,11a-tetrahydro-pyrrolo[2,1-
c][1.4]benzodiazepin-5-one]

o 8,8-[(1-(2-{2-[2-(4-methyl-4-methyldisulfanyl-pentanoylamino)-ethoxy]-ethoxy}-
ethoxy)-benzene-3,5-dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-
1,2,3,11a-tetrahydro-pyrrolof2,1-c][1,4]benzodiazepin-5-one]

s 8 8-[(4-(2-{2-[2-(2-{2-[2-(4-methyl-4-methyldisulfanyl-pentanoylamino)-ethoxy}-
ethoxy}-ethoxy)-ethoxy]}-ethoxy}-ethoxy)-pyridin-2,6-dimethyl)-dioxy]-bis[(S)-2-
eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-pyrrolo[2, 1-
cl[1,4]benzodiazepin-5-one]

s  8,8-[(1-(2-[methyl-(2-methyl-2-methyldisulfanyl-propyl}-amino]-ethoxy)-
benzene-3,5-dimethyl)-dioxy]-bis[(S)-2-eth-(E}-ylidene-7-dimethoxy-1,2,3,11a-
tetrahydro-pyrrolof2, 1-c]{1,4]benzodiazepin-5-one]

¢  8,8-[(4-(3-Imethyl-(4-methyl-4-methyldisulfanyl-pentanoyl)-aminol-propyl)-
pyridin-2,6-dimethyl)-dioxy}-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-
tetrahydro-pyrrolo[2,1-c][1,4]benzodiazepin-5-one]

s 8,8-[(4-(3-[methyl-(2-methyl-2-methyldisulfanyl-propyl}-amino}-propyl)-pyridin-
2,6-dimethyl)-dioxy]-bis[(S)-2-eth-(E)-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-
pyrrolof2,1-¢][1,4]benzodiazepin-5-one]

8,8'{(1-(4-methyl-4-methyldisulfanyl)-pentanamido)-benzene-3,5-dimethyl)-dioxy]-
bis[(S)-2-eth~(E)-ylidene-7-dimethoxy-1,2,3,11a-tetrahydro-pyrrolof2,1-
c][1,4]benzodiazepin-5-one].

58) The conjugate of claim 53, characterized in that the cytotoxic agentis a
leptomycin derivative selected from the group consisting of:
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PRT <2153%1118. f-heptamethd A§-((28389-3-ethdifroxedd Griihydserglp-pyran-2-

<400> 38).-dhib-nbabdédall, 10912, 16318-fanitachitic abki Y2-FethyleLanieathyl)-
Val Adn Pro Gy Ala 151015 Ser net Arg Ile Ser Cys Al a
Al a Sera"@jy Tyr Ser Phe Thr Gy Tyr 202530 FR2006030
PCT. ST25. t xt 354045 Gy Lep Ile Asn Pro Hs Asn @y
Ay SserBis-gaumefgaptodthyl)-Anyd @42E, PO, 12E,16Z,18E)-(R)-6-hydroxy-3,5,7,9,

11,15,17-heptamethyl-19-({2S,38)-3-methyl-6-0x0-3,6-dihydro-2H-pyran-2-yl)-
8-oxo-nonadeca-2,10,12,16,18-pentaencic acid]

¢ (2-Mercapto-ethyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-3,5,7,8,11,
15,17-heptamethyl-19-((28,3S)-3-methyl-6-oxo0-3,6-dihydro-2H-pyran-2-yl)-8-
oxo-nonadeca-2,10,12,16,18-pentaenoic acid

o (2-Methyldisulfanyl-ethyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-
3,5,7,9,11,15,17-heptamethyl-19-((2S,3S)-3-methyl-6-oxo-3,6-dihydro-2H-
pyran-2-yh)-8-oxo-nonadeca-2,10,12,16, 18-pentaenoic acid

s (2-Methyl-2-methyldisulfanyl-propyl)-amid of {2E,10E,12E,16Z,18E)}-(R)-6-
hydroxy-3,5,7,9,11,15,17-heptamethyl-19-((28,38)-3-methyl-6-oxo-3,6-dihydro-
2H-pyran-2-yl)-8-oxo-nonadeca-2,10,12,16,18-pentaenoic acid

(2-Mercapto-2-methyl-propyl)-amid of (2E,10E,12E,16Z,18E)-(R)-6-hydroxy-
3,5,7,9,11,15,17-heptamethyl-19-((2S,38)-3-methyl-6-ox0-3,6-dihydro-2H-pyran-
2-yl)-8-oxo-nonadeca-2,10,12,16,18-pentaencic acid.

59) A pharmaceutical composition containing an antibody or epitope-binding fragment
thereof according to any of claims 1-52, or a conjugate according to any of claims
53-58, and a pharmaceutically acceptable carrier or excipients.

60) An antibody or epitope-binding fragment thereof according to any of claims 1-52,
or a conjugate according to any of claims 53-58, for use as a medicament.

61) The use of an antibody or epitope-binding fragment thereof according to any of
claims 1-52, or a conjugate according to any of claims 53-58, to make a
medicament fo treat cancer.

62) The use of claim 61, characterized in that said cancer is a metastatic cancer.

63) The use of claims 61-62, characterized in that said antibody or epitope-binding
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505560 Lys Gy Lys Ala Thr Leu Thr Val Asp Lys Ser Ser
Ser Thr Ala Tyr 65707580 Met G u Leu Leu Ser Leu Thr
Ala Au Asp Ser Ala Val Tyr Tyr Cys 859095 Val Arg Trp
Ay Asp Tyr Ay Ser Phe Ala Tyr Trp Ay Gn Ay Thr
100105110 Lau Val Thr Val car car 115 <210> 39 <211>
357 <212> DNA <213> Artificial <220> <223> Humani zed
anti body <220> <221> CDS <222> (1)..(357) <220> <221>
source <222> (1)..(90) <223¥lhono sapi ens <220> <221>
source <222> (91)..(105) <223> Mius sp. <220> <221>
sour fregreea frergol, 063aiq dofjlipate @it tivoermesesedarization.

64) The use of any of claims 61-63 characterized in that said cancer is selected from
the group consisting of breast cancer, colon cancer, endometrial cancer, ovarian
carcinoma, osteosarcoma, cervical cancer, kidney cancer, prostate cancer, lung
cancer, synovial carcinoma pancreatic cancer, a sarcoma, glioma, head and neck

cancer, gastric cancer, liver cancer, and other carcinomas.

65) The use according to any of claims 61-64, further comprising the use of a further

therapeutic agent in the manufacture of the same or different composition.

66) The use according to claim 65 characterized in that the further therapeutic agent
is an antagonist of fibroblast-growth factor (FGF), hepatocyte growth factor
(HGF), tissue factor (TF), protein C, protein S, platlelet-derived growth factor
(PDGF), or HERZ receptor.

67) A method of diagnosing a cancer in a subject known to or suspected to have the

cancer, said method comprising steps of:

a) Contacting cells of said subject with an antibody or epitope-binding
fragment thereof as claimed in any of claims 1-51,

b) Measuring the binding of said antibody or epitope-binding

fragment thereof to said cells, and

c) Comparing the expression in part (b} with that of a normal reference

subject or standard.

68) The method of claim 67, wherein said cancer is a cell of a cancer selected from
the group consisting of a breast cancer, colon cancer, endometrial cancer,
ovarian carcinoma, ostecsarcoma, cervical cancer, kidney cancer, prostate
cancer, lung cancer, synovial carcinoma pancreatic cancer, a sarcoma, glioma,

head and neck cancer, gastric cancer, liver cancer, and other carcinomas.

89) The method of claim 68, characterized in that the said cells are in frozen or fixed
tissue or cells from said-subject known to or suspected to have the cancer.

70) A polynucleotide encoding a polypeptide selected from the group consisting of
SEQ ID NOS: 13, 14, 15, 16, 17, 18, 20, 22, 24,126, 28, 30, 74, 76, 78 and 80.

sme ik )



<220> <221> source <222> (148)..(195) <223> Mus sp.
<220> <221> source <222> (196)..(294) <223> hono
sapi ens <220> <221> source <222> (295)..(324) <223>
Mis sp. <220> <221> source <222> (325)..(357) <223>
hono sapi ens <400> 39 cag gtg caa ctg gtg caa tcc ggt
gcc gag gtc gtc aaa ccc gga gca G n Val Gn Leu Val
Gn Ser Ay Ala Qu Val Vval Lys Pro Ay Ala 1 5 10 15
FR2006030 tct gtg aag ata t1% tgt aag gcc tcc ggc tac
ser yal Lys Ile Ser Cys Lys a Ser Ay Tyr 2025 tat
cat tgg gtt aaa cag agt ccc tg ca
7D VEporn et aGanpr o 0 e Jaes i HigParyaaiee
C ct that a aequeg@ashbiting dt Rasta8Q v Kdmpoldge witlva polsinledlide sdlydied

5 ASN o RO GroqEonsieling?P8BQ ID NOs: 19, 21, 23, 25, 27, 29, 31, 33, 35, 39,

10

15

20

41, 44, 46, 51, 73, 75, 77, and 79.
72y A recombinant vector comprising a nucleic acid of any of claims 70 and 71.
73} A host cell comprising a vector of claim 72,

74} An hybridoma cell line characterised in that it is selected from the group
consisting of the hybridoma cell line designated 37.3D7 wherein said hybridoma
cell line is deposited at the American Type Culture Collection under the accession
number PTA-7660; the hybridoma cell line designated 37.1F5, wherein said
hybridoma cell line is deposited at the American Type Culture Collection under
the accession number PTA-7661; the hybridoma cell line designated 53.2H11,
wherein said hybridoma cell line is deposited at the American Type Culture
Collection under the accession number PTA-7662; the hybridoma cell line
designated EphA2-N1, wherein said hybridoma cell line is deposited at the
American Type Culture Collection under the accession number PTM-8407; or the
hybridoma cell line designated EphA2-N2, wherein said hybridoma cell line is
deposited at the American Type Culture Collection under the accession number
PTM-8408.



——— tcc ctg gaa tgg atc Ser Leu Qu Trp Ile 45 tac aat caa

aag ttt Tyr Asn G n Lys Phe 60 cag ggc aag gct tcc ctg

i act gta gac aag ag tac G n Gp S . -
; }l Al a Ser Leu_;EZEMch/aE[:E%O @gcggﬁzgg?t%r Thr Algrl%‘r" g5! V83074
- 80 atg gag ctc cat tca ctg aca tca gaa gac agc
<110> SA”OFéc%VEﬁ'T%FtaC tat tgc Met Gu Leu Hi S Ser Leu Thr Ser
<120> AntadohibtASqxibedy fba th@lerdatinemy bf Qaac&h9095 gca cgt gzlg ttc

tac c tat aga tac ttt gac gtc tgg ggc caa ggc a
<130> FRZOO,&S@%%D Phe Tyr Ay Tyr Arg Tyr Phe Asp Val Trp Gy
<150> Ep 062016GLy 100105110 aca gcc gtc aca gtg agc tct Thr Al a
<151> 2006-0At1l8Thr Val Ser Ser 115 <210> 40 <211> 119 <212> PRT
<160> 80 <213> Artificial <220> <223> Synthetic Construct <400>

40 Gn Val Gn Leu Val Gn Ser Ay Ala Au Val val Lys
<170> Patenpip ver'sioAl &3151015 Ser Val Lys Ile Ser Cys Lys Al a ser
<10> 1 Gy Tyr Thr Phe Thr Ala Tyr 202530 Tyr Met H's Trp Val
<211> 5 Lys Gn Ser Pro Val Gn Ser Leu Gu Trp Ile 354045 dvy
<%%§> IERT Leu val Asn Pro Tyr Asn Ay Phe Ser Ser Tyr Asn G n
<el> NMUS S5 phe 505560 Gn Gy Lys Ala Ser Leu Thr Val Asp Lys
<400> 1 Ser Ser Ser Thr Ala Tyr 65707580 Met G u Leu His Ser

e Thr Ser AQu Asp Ser Ala Val Tyr Tyr Cys 859095 Al a
ier Tyr Trp y[;ésu Phe Tyr Gy Tyr Arg Tyr Phe Asp Val Trp Gy

Gn dy
<210> 2
211> 17

<212> PRT
<213> Mus sp.

<400> 2
Asn Ile Tyr Pro §1y Thr Gly Asn Thr ?Sn Tyr Asp Glu Lys ige Met
1

Asn

<210> 3
<211> 12
<212> PRT
<213> Mus sp.

<400> 3

Trp Gly Leu val Arg Tyr Phe Phe Ala ggt Asp Tyr
1 5

<210> 4
<211> 12
<212> PRT
<213> Mus sp.

<400> 4

Thr val Ser Ser Ser val Asn Ser Ser I%r Leu His
1 5

<210> 5
<211> 7
<212> PRT
<213> Mus sp.

<400> 5

Ser Thr Ser Asn %eu Pro Ser
1

<210> &
<211> 10
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—— — 10040510 —Aa—Val—TFhr—Val—Ser—Ser—315—<210> 41
<211> 357 <212> DNA <213> Artificial Page 1;, i <220>
_ . <223>, Humani zed agﬁ&k&QM)BBQQQQQQQtPCT.STZ g0
<212> pPrRT Palii-uu 7/ 0 03 7 <220> <221> CDS <222>
<213> Mus spl) .. (357) <220> <221> source <222> (1)..(90) <223>
<400> 6 honb sapi ens <220> <221> source <222> (91)..(105)

0uv3074

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

<400>

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

<400>

Gly

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

<400>

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

<400>

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

<400>

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

<400>

l{'is Gln Tyr H'Qg%j;g BeRPreaplinefie Thr

<223> nus sp. <220> <721> source <222> (106)..(147)
10

7

5

PRT

Mus sp.

7

Gly Tyr Thr Met Asn
1 5

8

17

PRT

Mus sp.

3

Leu Ile Asn Pro His Asn Gly Gly Ser Ser Tyr Asn Leu Lys Phe Lys
i 5 10 15

g

9

PRT

Mus sp.

9

Trp Gly Asp Tyr giy ser Phe Ala Tyr
1

10

15

PRT
Mus sp.

10

Arg Ala Ser Glu Ser val Asp Thr Phe Gly Tyr Ser Phe Ile Tyr
1 5 10 15

11
7

PRT
Mus sp.

11

Arg Ala Ser Asn Leu Glu Ser
1 5

12

9

PRT

MuUs sp.

12

GIn GIn Ser Asn Glu Asp Pro Pro Thr

Page 2



1

<210>
<211l>
<212>

<213>-

<400>

<220> <221> source <222> (148)..(195) <223> nus sp.
<220> <221> source <222> (196)..(294) <223> hono
sapi ens <220> <221> (295) .. (324) <223>
" Mis $p. <220> <597 FREOUL03E Pﬁ%ﬁ%@g@”(%?) <223>
hono sapi ens <400> 41 cag gtc cag ttg gtg cag tct gga
13 9ca gag gtt gtg aaa cca ggc gcad8 Gn Val Gn Leu Va
5 Gn Ser Gy Ala Qu Vval Vval Lys Pro Ay Ala 151015 agt
PRT gtc aaa atc agc tgt aag gct agc gga tac tcc ttt aca
MUS Sfca tat96 Ser Val Lys Ile Ser cys Lys Ala ser Ay Tyr
13 Ser Phe Thr Ala Tyr 202530 tat atg cat tgg gtg aag cag
C Gct gtt cag agc ctg gaa tgg atcld4d Tyr net His Trp

a
Ala Tyr Tyr ‘Vg'F s Gn Ser Pro val Gn Ser Leu Gu Trp Ile 354045

ggt ctc gtc aac cct tat aat gga ttt tct tct tat aac
caa aag ttcl92

14
17
PRT
Mus sp.

14
LT

Leu val Asn Pro Tyr Asn Gly Phe ser sgr Tyr Asn Gin Ash Phe Glu
1 5 1

ASp

<210>
<211
<212>
<213>

<400>

15

10

PRT

Mus sp.

15

Glu Phe Tyr Gly Tyr Arg Tyr Phe Asp val
1 5 10

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

<400>

16

16

PRT
Mus sp.

16

Lys Ser Ser GIn Ser Leu Ile His Ser Asp Gly Lys Thr Tyr Leu Asn
1 5 10 15

<210>
<211
<212>
<213>

<400

17

7

PRT

Mus sp.

17

Leu val Ser Arg Leu Asp Ser
1 5

<210>
<211>

<212>

<213>
<400>

18

9

PRT

Mus sp.

18

Trp GIn Gly Ser gis Phe Pro Arg Thr
1

<210>
<211>
<212>

19
363
DNA
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- dy Leu Val-Asn-Preo-Tywr—-Ash @y Phe Ser ser Tyr Asn
G n Lys Phe 505560 cag ggc aaa gcc agc ctg aqqqgg gat
., aag agt agc agc actg gogo%@ggﬁ‘g.rg a8y Lys A g}Led ﬂ““”‘
<213> mus sphr Val Asp Lys Ser er Thr Al'a Tyr 65707580 atg
. gaa ctg cat tct ctc acc tct gaa gat agt gca gtg tac
<220> tat tgt288 Met Qu Leu H's Ser Leu Thr Ser 3 u Asp Ser
<221> cps Ala Val Tyr Tyr Cys 859095 gct cgc gag ttc tac ggt tat
<222> (1)..6g63tat ttc gac gtg tgg ggc cag ggt336 Ala Arg du Phe
<«400> 19 1yr Gy Tyr Arg Tyr Phe Asp Val Trp Ay Gn Gy
cag gtc caa t09XA5DLHA @ttt g@rectbgh ach ofl agaot gty Al a il Thr
Gin val GlIn Vel Qpclgetro1dly Ser BROGEEED APTTS &}& Pantszu 7 /
00 3 0 7 4 <210> 43%<211> 119 <212 PRT <213>
tca gtg cag Atd Itfctaigalaa‘§2§?&>té2§g>t£iyﬁtiﬂaittcac€oaig§:t tarct <4096 42
ser val G1n Cew SEBICYS hysLalR AYSSEr @hg zi:g-‘a‘:ve@ WWal Val Lys
o @y Ala 1510 Ser Val Lys | Ser Cys Lys Al a Ser

tgg atg cac ©hy g"E? ragSedfanggg T g?ﬂ &ad yyc 202538 tgg att 144
Trp Met ggs Trp val Arg GIn 259 Pro G nGly kgu Gln Trp Ile

g?a aat att tat cct g?t act g?t aat act aat tac gat gag aaa ttc 192
Gly ggn Ile Tyr Pro Gly Egr Gly Asn Thr Asn Egr Asp Glu Lys phe

atg aac aag gcc aca ctg act gta gac aca tat tcc agc aca acc tac 240
Met Asn Lys Ala Thr %Su Thr val Asp Thr Tyr Ser ser Thr Thr E%r
65 75

atg cag ctc agc agc ctg aca tct gag gac tct gcg gtc tat tac tgt 288
Met GIn Leu Ser ggr Lett Thr Ser Glu ggp ser Ala val Tyr ;¥r Cys

gca aga tgg g?g tta gta cgg tat ttc ttt gca atg gac tac tgg g?t 336
Ala Arg Trp goz Leu val Arg Tyr ig§ Phe Ala Met Asp {{5 Trp Giy

caa g?a acc tca gtc acc gtc tce tca 363
Gly

Gln Thr Ser val Thr val Ser Ser
115 120

<210> 20
<211> 121
<212> PRT
<213> Mus sp.
<400> 20

G1n val GIn Leu GIn GIn Pro Gly Ser Glu Leu val Arg Pro Gly Ala
1

ser val Gln Egu Ser Cys Lys Ala Ser Gly Tyr Ser Fhe ;Br ser Tyr
25

Trp Met His Trp val Arg Gln Arg Pro Gly GIn Gly Leu GIn Trp Ile
35 40 45

Gly Asn Ile Tyr Pro Gly E?r Gly Asn Thr Asn Tyr Asp Glu Lys Phe
50 60

Met Asn Lys Ala Thr Leu Thr val Asp Thr Tyr Ser Ser Thr Thr Tyr
65 70 75 80

Met GIn Leu Ser ggr Leu Thr ser Glu Sgp ser Ala val Tyr ggr Cys

ala Aarg Trp Gly Leu val Arg Tyr Phe Phe Ala Met Asp Tyr Trp Gly
100 105 110
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Tyr met Hs Trp Val Lys Gn Ser Pro Val Gn Ser Leu
GQu Trp Ile 354045 Ay Leu Val Asn Pro Tyr A%ﬂgy ;geﬂ _39'7£
_ ser Ser Tyr Asn G indy U . Ser U b
GIn Gly Thr lseH virthyala1Asdr bys R%@O@é?t@%ﬁ?ﬁﬁ?pN a Tyr 65707580
. 115 nmet GQu Leu H2Y Ser Leu Thr ser Qu Asp Ser Ala Val
Tyr Tyr Cys 859095 Ala Arg Au Phe Tyr Ay Tyr Arg Tyr
<210> 21 Phe Asp val Trp Ay Gn dy 100105110 Thr Ala Val Thr
<211> 354 Val Ser Ser 115 <210> 43 <211> 119 <212> PRT <213>
1% e Artificial <220> <223> Humani zed antibody <400> 43 G n
al Gn Leu Val Gn Ser Ay Ala GQu Val val Lys Pro
<2205 @y Ala 151015 Ser val Lys Ile Ser Cys Lys Ala ser Ay
<921> cps 1Yyr Thr Phe Thr Ala Tyr 202530 Tyr Met His Trp Val Lys
222> (1)..@m)Ser Pro Ay Gn Ser Leu Qu Trp Ile 354045 Ay Leu
<400 21 \ngl cgggéPatochychAsn Ay Phe ser Ser Tyr Alsn G n Lys
r As S ser
are onf cnn o SR BReR B AR BT Al P

ger Met Lys Ile Ser Cys Arg Ala Ser Gly Tyr ser phe Thr
20 25 30

tca atg aag artt tco tgc agg gct tct ggt tac tca tic act ggac tac an
Gly

acc atg aac tgg gtg agg cag agc cat gga aag aac ctt gag tgg att 144
Thr Met égn Trp val Arg Gln igr His Gly Lys Asn Lgu Glu Trp Ile
4

g?a ctt att aat cct cac aat ggt g?t tct agc tac aac ctg aag ttc 192
Gly Egu Ile Asn Pro His égn Gly Gly Ser Ser g%r Asn Leu Lys Phe

aag g?c aag gcc aca tta act gta gac aag tca tcc agce aca gcc tac 240
Lys Gly Lys Ala Thr %gu Thr val Asp Lys ?gr Ser Ser Thr Ala ggr
65

atg gag ctc ctc agt ctg aca tct gaa gac tct gca gtc tat tac tgt 288
Met Glu Leu Leu ggr teu Thr Ser Glu Asp Ser Ala val Tyr ;gr Cys
90

gta aga tgg g?t gac tac g?c tct ttt gct tac tgg g?c caa g?g act 336
val Arg Trp ?.056 Asp Tyr Giy Ser ige Ala Tyr Trp Gly (1;18 Gly Thr
5

ctg gtc act gtc tct gea 354
Leu val Thg val Sser Ala
11

<210> 22
<211> 118
<212> PRT
<213> Mus sp.

<400> 22
Glu val 61n Leu G1n GIn Ser Gly Pro Glu Leu val Lys Pro g;y Ala
1

Ser Met Lys gge Ser Cys Arg Ala Ser Gly Tyr Ser Phe ;Br Gly Tyr
25

Thr Met Asn Trp val Arg Gln Ser His Gly Lys Asn Leu Glu Trp Ile
35 40 45

Gly Lgu Ile Asn Pro His ggn Gly Gly Ser Ser g%r Asn Leu Lys Phe
5

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
Page 5



— Met GQu Leu H's Ser Leu Thr .Ser GQu Asp Ser Al a val

Tyr Tyr Cys 859095 Page 19 FR2006030 PCT. ST25. t xt

. Ala Arg G u Phe Tyrp&dosodo/ bofisg2sl ke Phe Asp val Trp
Gys&n Ay 100105190 Thr Ala Val T™&x Val Ser Ser 115

<210> 44 <211> 357 <212> DNA <213> Artificial <220>

val Arg Trp ﬁig—%fp Hgfmﬁ&zﬁaq A WO dyr T2 Gy ddla <222>
(a0 . . (357) <220>16221> source <2d@> (1)..(90) <223>
hono sapi ens <220>

Leu val Thr val ser Ala
115

<210> 23
<211> 357
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1})..

<400> 23
gag gtc cag ctg caa cag tct g?a cct gag ctg gtg aag cct g?g gct 48
g'lu val GIn Leu g‘ln Gln Ser Gly Pro %u Leu val Lys Pro gsy Ala :

tca gtg aag att tcc tge aag get tet ggt tac tca ttc act gec tac 96
ser val Lys %Ee Ser Cys Lys Ala ggr Gly Tyr ser Phe ggr Ala Tyr

~
W
LA
'\I
ot

tac atg cac tgg gtg aag caa agt cat gta aag agt ctt gag tgg att 144
Tyr Met g;s Trp val Lys GIn 2Sr His val Lys Ser igu Glu Trp Ile

g?a ctt gtt aat cct tac aat ggt ttt agt agc tac aac cag aat ttc 192
Gly %eu val Ash Pro Tyr Asn Giy Phe Ser Ser E%r Asn GIn Asn Phe
¢] 55

gag gac aag gcc agc ttg act gta gat aag ttc tcc agce acc gcc tac 240
gTu Asp Lys Ala ser %Su thr val Asp Lys Phe Ser Ser Thr Ala gﬁr
5 75

atg gaa ctc cac agc ¢tg aca tct gag gac tct gca gtc tat tac tgt 288
Met Glu Leu His ggr Leu Thr Ser Glu ggp Ser Ala val Tyr ;gr Cys

gca aga gaa ttc tac g?c tac cgg tac ttc gat gtc tgg g?c gca g?g 336
Ala Arg Glu igg Tyr Gly Tyr Arg Iﬁg Phe Asp val Trp 515 Ala Gly

acc gcg gtc acc gtc tcc tca 357
Thr Ala Vi; Thr val Ser Ser
1

<210> 24
<211> 119
<212> PRT
<213> Mus sp.

<400> 24
Glu val GIn Leu GIn 61n Ser Gly Pro Glu Leu val Lys Pra Gly Ala
1 5 10 15

ser val Lys g&e Ser Cys Lys Ala ggr Gly Tyr ser Phe ;gr Ala Tyr

Tyr Met gés Trp val Lys GIn Sgr His val Lys Ser Lgu Glu Trp Ile
4 4

Gly %gu val Asn Pro Tyr ?gn Gly Phe Ser Ser E%r Asn GIn Asn Phe

Page ©



Glu ASp Lys
65 - o

Met Glu

Ala Arg

Leu

Glu

Thr Ala val
115

<210>
<21l>
<212>
<213>

<220>
<221
<222>

<400>
caa att
GIn Ile
1

gaa cgg
Glu Arg

tac ttg
Tyr Leu

att tat
Ile Tyr
50

ser
65

g?s agt

tct gaa
ser Glu

caa ttc
G1ln Phe

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

<400>

25

222
e e R

DNA
Mus

CDS
(L.

25
gtt
val

gtc
val

cac
His
35

age
ser

&ty

gat
Asp

acqg
Thr

26
111
PRT

<221>
<221>
<220>
<220>

source <222> (91)..
source <222> (106).

<221> source =
<221> source <
saplens <2

M SEp. Lel2

100

Thr val Ser Ser

sp.

ctc
Leu

acc
Thr
20

tgg
Trp

aca
Thr

tct
ser

gct
Ala

ttc
Phe
100

Mus sp.

26

GIn Tle val Leu

1

Glu Arg val Thr
20

Tyr Leu His Trp
35

.(333)

acc
Thr

aty
Met

tac
Tyr

tcc
sSer

&ty

gcc
Ala
B5

ety

Thr
Met

Tyr

cag
Gln

acc
Thr

cag
Gln

aac
Asn

acc
Thr
70

act
Thr

tcg
ser

Gln

Thr

GIn

Tct
Ser

tgc
Cys

cag
Gin

ctg
Leu
35

tct
Ser

tat
Tyr

&ty

ser
cys

Gln

cCa
Pro

act
Thr

aag
LyS
40

cct
Fro

tac
Tyr

tac
Tyr

aca

gca
Ala

gtc
val
25

cca g

Pro

tct g

Ser

tct
ser

tgt
Cys

aag

Thr Lys

Pro

Thr

y
105

Ala

val
25

Pro

atc
Ile
10

agce
ser

ey

&ty

ctc
Leu

cac
His
90

ttg
Leu

Ile
10

Ser

Gly

CCccC

odfar®

atg
Met

tca
ser

a tcc

ser

gtc
val

aca
Thr
75

cag
Gin

gag
Glu

Met

Ser

Ser

(105) <223> nus sp.

<220>

. (147) <223> hono sapi ens

tct
ser

agt
ser

tcc
Ser

cca
Pro
60

atc
Ile

tat
Tyr

ata
ile

Ser

Ser

Ser

%@%Bzd %g‘ﬁ)ﬂﬁ

0> <221> soufce <222>
ValohSp L% BbE SeL 535

hono saptens'

&% el frivdt &l

Phe Tyr Gly Tyr Arg T%g pPhe Asp val Trp g}y Ala Gly

gca
Ala

gt
va

cce
Pro
45

gct
Ala

agc
ser

Cgt
His

aaa
Lys

Ala

val

Pro
45

Page 7

tct
ser

aat
Asn
30

aaa
Lys

cgc
Arg

acc
Thr

cgt
Arg

€g9
110

Ser

Asn
30

Lys

TR

Ve 50 Brohlh ¢

cta
Leu
15

tcc
ser

ctc
Leu

TtC
Phe

ata
Ile

tcc
ser
95

gct

g Ala

Leu
15

ser

Leu

223
%%gﬁ)<<22;>

(324) <223>
(357) <223>
<400> 44 cag gtt caa ctg gtt cag agt ggg

PG

TIOv30T 4

yal dn Leu Va
Ala 151015

ey

agt
ser

tgg
Trp

agt
ser

gag
Glu
20

cca
Pro

Gly
Ser

Trp

48

96

144

192

240

288

333



————-—1tcc gtt aag—att+—age-tgt aaa gcc tcc ggc tat agc ttt
aca gct tac96 ser val Lys Ile Ser Cys Lys Al a ser

. Tyr ser Phe Thr Al gpTde0dd o8& §§ltt atg cac t C a g
caa tct cct ggg cag age ctg gagj— 9 at cl44 #&rgm%e*z Fils? °30”

Ile Tg" ser Thp SﬁaIASEy?EUG"i‘P Seft Ght daﬁﬂgo@ﬁ ’B‘@r PleeBe @ u Trp lle
354045 ggc ctg gtc aat ccd’tac aat ggc ttc tct agt tac
aac caa aaa ttt192 dy Leu Val Asn Pro Tyr Asn Ay Phe

GW ser Gly Ser gThry3erAbyr & ‘—E'yé,fhPHée%SSW EyShva aaa gec tcc

B "7 77 ctt acd gta gac aag tca'tct tcc act gcc tac240 Gn Ay
Lys Ala Ser Leu Thr Val Asp Lys Ser Ser Ser Thr Al a

ser Glu Asp g Alp Ty 1Ty32Tyr Cys ﬁm@émﬂ"%oﬁ@oﬁr PLr. ST25. t xt

65707580 atg gaa ctt9 cac tcc ctt aca agc gag gat agc
gcc igt tat tat tgt288 Met Qu Leu H's Ser Leu Thr Ser
6In phe Thr ghe pPesef 1YATHT ‘ﬁ% ey GleJl e dys O%5 gcc aga gaa ttt
fac gga tat cgg ttc gat gtc 1Tgg ggg cag ggg336 Al a
Arg Gu Phe Tyr Ay Tyr Arg Tyr Phe Asp val Trp Gy
@i 2. Gn Gy 100105110 act gecc gtg acc gtc agt tct357 Thr
<212> pna Ala Val Thr Val Ser Ser 115 <210> 45 <211> 119 <212>

<213> Mus sPRT <213> Artifici al

<220>
<221> CDS
<222 (1)..(336)

<400> 27

gac att gtg ctg acc caa tct cca gct tct ttg gct gtg tct cta g?g

?sp Ile val Leu Ehr Gln Ser Pro Ala SSF Leu Ala val ser igu Gly
1

cag agg gcc acc ata tcc tgc aga goc agt gaa agt gtt gat act ttt 96
GIn Arg Ala Egr Ile ser Cys Arg gga ser Glu Ser val ggp Thr Phe

. 48

g?c tat agt ttt ata tac tgg tac cag cag aag cca g?a cag cca cccC 144
Gly Tyr ger Phe Ile Tyr Trp Tyr GIn GIn Lys Pro gsy Gln Pro Pro
5 40

aga ctc ctc atc tat €gt gca tcc aac cta gaa tct g?g atc cct geo 192
Arg Leu Leu Ile Tyr Arg §1a Ser Asn Leu Glu ggr Gly ITe Pro Ala
50 5 '

agg ttc agt g%c agt g?g tct agg aca gac ttc acc ctc acc-att aat T 240
Arg Phe Ser Gly Ser Goy Ser Arg Thr Asp Phe Thr Leu Thr Ile gsn
65 7 75

cct gtg gag gct gat gat gtt gca acc tat tac tgt cag caa agt aat 288
pro val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys GIn GIn Ser Asn
85 20 a5
gag gat cct ccg acg ttc g?t gga g?c acc aag ctg gaa atc aaa cgg 336
G y

Glu Asp Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

<210> 28
<211> 112
<212> PRT
<213> Mus sp.
<400> 28

Asp Ile val Leu Thr GIn Ser Pro Ala Ser Leu Ala val ser kgu Gly
1
Gln Arg Ala ggr Ile ser Cys Arg Ala Ser Glu Ser val Asp Tthr Phe

25 30

Gly Tyr ggr Phe Ile Tyr Trp Tyr GIn Gln Lys Pro Gly Gln Pro Pro
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<220> <223> Synthetic Construct <400> 45 Gn Val Gn
Leu Val Gn Ser Ay Ala Au Val Val Lys Prqnc@ﬁx Al
. 151015 Ser Val Lys shbdedfd & .STIY SxA @ Ser Ay ‘l‘i/r
Arg Leu Leu Phe T¥hardisdaTser RO2580G6Ty seisflly Hilg PnopAMal Lys G n Ser
50 Pro Ay G% Ser Leu Gu TP Ile 354045 Ay Leu Val Asn
Pro Tyr Asn Ay Phe Ser Ser Tyr Asn G n Lys Phe 505560
Arg Phe ser @ s& \Gly\serArg Ber Atreghd ithr el TAspllleyAsrSer Ser Ser
65 Thr Al 49Tyr 65707580 M&# QG u Leu His s&} Leu Thr Ser
G u Asp Ser Ala val Tyr Tyr Cys 859095 Ala Arg A u Phe
Pro val Glu Aa Agh ywsimal Axlg Thyr TRhayASps dh Ginpse@ 4sn'G n Gy
100885110 Thr Ala VA? Thr Val Ser SB& 115 <210> 46
<211> 330 <212> DNA <213> Artificial <220> <223>
Glu Asp Pro Provahr Pbe @mtélyo y M2 0ys £2@ Blu o{r}gsyazm (1)..(330)

0>
<210> 29
<211> 339
<212> DNA
<213> Mus sp.
<220>
<221> (DS
<222> (1)..(339)
<400> 29
gat gtt gt? atg tce cag att cca ctc act ttg tcg gtc acc att g?a 43
Asp val val Met Ser GIn Ile Pro Leu Thr Leu Ser val Thr Ile Giy
1 5 10 15
caa cca gcc tcc atc tct tge aag tca agt cag age ctc ata cat agt 96
Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Ile His Sser
20 25 30
gat g?a aag aca tat ttg aat tgg ttg tta cag agg cca g?c cag tct 144
Asp Gy Lys Thr Tyr Leu Asn Trp Leu Leu Gln Arg Pro Gly Gln Ser
35 40 45
cca aag cgc cta att tat ctg gtg tct aga ctg gac tct gga gtc cct 192
Pro Lys Arg Leu Ile Tyr Leu val Ser Arg Leu Asp Ser Gly val Pro
50 55 : 60
gac agg ttc act g?c agt g?a tca g?g aca gat ttc aca ctg aaa atc 240
Asp Arg Phe Thr Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Ile
65 70 75 80
agc aga gtg gag gct gag gat ttg g?a gtt tat tat tgc tyg caa g?t 288
ser Arg val Glu Ala Glu Asp Leu Gly val Tyr Tyr Cys Trp Gln Gly
85 S0 a5
tca cat ttt cct cgg acg ttc g?t g?a g?c acc aag ctg gaa atc aaa 336
ser His Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110
<qg 339
Arg
<210> 30
<211> 113
<212> PRT
<213> Mus sp.
<400> 30

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

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser GlIn Ser Leu §1e His Ser
2 ¢

Asp Gly Lys Thr Tyr Leu Asn Trp Leu Leu GIn Arg Pro Gly GlIn Ser
Page 9
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—— — <221> source <222> (1)..(71) <223> hono sapi ens <220>
PCT/1B20 J 71 g 0 3 0 7 4 FR2006030 PCT. ST25. t xt <221> i
. source <222>. (72) gg&%},wgggﬁwstﬁsp <2205PCER21>7/ 083074
35 source <222> £0106),.(150) <228> hono sapi ens <220>
. <221> source <222> (151) .(171) <223> Mus sp. <220>
_Pro Lys Arg T8 Fe SQYNGE vd2der f\#%a:u -AQ; 6&)‘ (ﬁ 241 B0 sapi ens
50 .7 =<7 /N> ¥2218% source <222> (62 (299) <223> Mus sp.
<220>

Asp Arg Phe Thr Gly ser Gly Ser Gly Thr Asp Phe Thr Leu Lys Tle
65 70 75 30

Ser Arg val Glu g}a Glu Asp Leu Gly \581 Tyr Tyr Cys Trp g';n Gly

Sser His Phe Pro Arg Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

<210> 31
<21il1> 363
<212> DNA
<213> Artificial

<220>
<223> Humanized antibody

<220>"
<221> CDS
<222> (1)..(363)

<220>

<221> source
<222> (1)..(90)
<223> homo sapiens

<220>

<221> source
<222> (91)..(105)
<223> Mus sp.

<220

<221> source
<222> (106)..(147)
<223> homo sapiens

<220>

<221> source
<222> (148)..(192)
<223> Mus sp.

<220>

<221> source
<222> (193)..(294)
<223> homo sapiens

<220>

<221> source
<222> (295)..(330)
<223> Mus sp.

<220>

<221> source
<222> (331)..(363)
<223> homo sapiens

<400> 31

cag gtt cag ctt gtc cag cct gga gct gaa gtg gta aag cca g?a gce 43
Gln val GIn Leu \Sla'l Gin Pro Gly Ala Glu val val Lys Pro G y Ala

1 10
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<221> source—<222> (300)..(330) <223> hono sapiens
<400> 46 gag atc gtt ctc aca cag tca cca gcg acc at

. agc gec tct ccc g99.Saobodd Bcvatasek Thr G ‘é’é%“zpred'gf 003074
tct gtg aag MNAtdhfgtBlaaSfh dﬁcaggtgtg E\ﬁ)(c: @%gzgic&g]:&aﬁ gaa @ga gtg

ser val Lys pacSet gyadystAja $araGt @yn aen tPhe ThetSegt Braac tct tct
,@u Arg Val Thr et Thr cys Thr.Val Ser Ser Ser. Val
tgy atg cgc'é@gﬁ%kgﬁ&fag%b&5&& t@Ccad ggf akctagg togcatmag catpdaag cct
Trp Met g}js got Va aradnoire Brgatn 61n g‘%»h Ugf‘ Teutly s Trp Tyr Gn
Gn Lys Pro ser Ser Pro Lys Leu Trp 354045 atc tac
ggc aac atc @gd ca€@gadc £itgaeCad ¢at @gc aqtitaagecraget atp ttc
ety Asn Ile TYTEOQ GI?Y%W%S&“ "I"mASbfngﬁPL 0 PEoPSer Ay val Pro
Ala Arg Pie€ ser 505560 ggt6 tca ggt tct ggc act agt tac
caa ggc aag b€f att Gr@craade @@Caaccchce gga2dd fLtytBer G y4er Ay
Gln &y Uys #ta TBerLeqyiirs@r AsuThEet Mer S&F ThRrTY B'Q u 65707580
tcc gaa? gat gct gca aca’ tac tac tgt cac cag tat cac
atg caa ttg 8¢9 ab€ g2 8RcSeg ﬁwtéspca&lgag‘;/ldaa Wregtyr Ty28&ys Hi s
Met GIn Leu & ggyr'-EHiTé"'Aﬁg' Sar A 5eB89DY8 WaGIAt P¥%aca ttc ggt
ggc“ggc acc aaa ctt~“gag att aag cgt " G n Phe Thr Phe
gce agg tgg Ghy c€t WwtlaggTrac ties tteegeGang Idae dagstolr 6991001033610 330
Ala Arg Trp &by Gsu Hp1 479 vr1ATe B2 Ala PRY ASB (E WA PP cial <220>
cag g?t act agc gtt aca gtt tcc agt 363
Gln Gly Thr ser val Thr val ser ser
115 120
<210> 32
<«211> 121
<212> PRT
<213> Artificial
<220>
<223> Synthetic Construct
<400> 32

1

Ser

Trp

Gly

Gln

65

Met

Ala

Gln

val
Met
Asn
50

Gly

Glin

Arg

Gly

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

gin val GIn Leu gaﬂ Gln Pro Gly Ala Glu val val Lys Pro %y Ala

10

Lys Leu Ser Cys Lys Ala Ser Gly Tyr Asn Phe Thr Ser Tyr
20 25 30

His Trp val Arg Gln Arg Pro Gly GIn Gly Leu GIn Trp Ile
35 40 45

Ile Tyr Pro Gly ;gr Gly Asn Thr Asn Egr Asp GIn Lys Phe

Lys Ala Thr Leu Thr val Asp Thr Ser Thr Ser Thr Thr Tyr
70 75 80

Leu Ser Ser Leu Thr ser Glu Asp Ser Ala val Tyr ggr Cys
85

Trp Gly Leu val Arg Tyr Phe Phe Ala Met Asp Tyr Trp Gly
100 105 110

Thr ser val thr val ser Ser
115 120

33

363

DNA
Artificial
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<223> Synt hetic_Construct <400> 47 Gu Ile Val Leu Thr ‘
Gn Ser Pro Ala Thr Met Ser Ala Ser Pro G vyg151015
pzisgqﬂwﬁ”

Arg Val Thr Met Thr r Ser Ser
" Ser Ser 202530 Fﬁ&%ﬁg&ﬁe\ﬁ@g‘ht Tyr ceu His Trp

<220> ) .
<223>, Humaniyéd @hnibatiyn Lys Pro Ay Ser Ser Pro Lys Leu Trp 354045

Ile Tyr Ser Thr Ser Asn Leu Pro Ser Ay Val Pro Ala
<220> Arg ‘Phe Ser 505560 @'y Ser Ay Ser Ay Thr Ser Tyr Ser
<221> ¢ps Leu Thr Ile Ser Thr Ile Au 65707580 Ser G u Asp Al a
<222> (D.AP@IThr Tyr Tyr Cys His Gn Tyr H's Arg Ser Pro 859095
<220> Gn Phe Thr the dy Ay Ay Thr Lys Leu Qu Ile Lys
<§%%> %ggro&ré 100105110 <210> 48 <211> 112 <212> PRT <213>
< > . 1 1 H H
555> home b 1efn;:'_m al <220> <223> Humani zed anti body <400> 48
<220>
<221> source
<222> (91)..(105)
<223> Mus sp.
<220>
<221> source
<222> (106)..(147)
<223> homo sapiens
<220>
<221> source
<222> (148)..(192)
<223> Mus sp.
<220>
<221> source
<222> (193)..(294)
<223> homo sapiens
<220>
<221> source
<222> (295)..(330)
<223> Mus sp.
<220>
<221> source
<222> (331)..(363)
<223> homo sapiens
<400> 33
cag gtg cag ctc gtc cag ccc ggt gcc gaa gt? gtg aaa c£cc ggt gct 48
GIn val GIn Leu Val GIn Pro Gly Ala Glu val val Lys Pro Gly Ala
1 5 10 15
tct gtg aag ctg tca tgc aag goc tca g?c tat agt ttc acc tca tat 26
ser val Lys Leu Ser Cys Lys Ala ser Gly Tyr Ser Phe Thr Ser Tyr

20 25 30
tgg atg cat tgg gtc cgc cag agg cca ggc cag g?c ctc caa tgg atc 144
Trp Met His Trp Val Arg GIn Arg Pro Gly Gln Gly Leu Gin Trp Ile

35 40 45
g?a aac atc tac cct g?c aca g a aat acc aat tat gac cag aaa ttc 192
Gly Asn Ile Tyr Pro Gly Thr Gly Asn Thr Asn Tyr Asp Gln Lys Phe
50 55 60
caa g?t aag gcc act ctg acc gtg gac act agc aca tca acc aca tac 240
GIn Gly Lys Ala Thr Leu Thr val Asp Thr Ser Thr Ser Thr Thr Tyr
65 70 75 80
atg cag ctg tct tct ctc act tca gaa gac agt gct gtc tac tac tgc 288
Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 a0 95

gca cga tgg g?c ctc gtt cgt tat ttc tic gca atg gat tat tgg g?t 336
Ala Arg Trp Gly Leu val Arg Tyr Phe Phe Ala Met Asp Tyr Trp Gly

100 105 110
caa g?c aca tca gtt acc gtg tcc tct 363
GIn Giy Thr Ser val Thr val Ser Ser

115 120
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<210>
<211
<212>
<213>

<220>
<223>

<400>
GIn val
1

ser val

L ol T Y P

Gly Asn

65

Met GlIn
Ala Arg
GIn Gly

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

<220>
<223>

<220
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

Aspll.e.Val .Leu. Thr G n Ser Pro Asp Ser Leu Al a Val
Ser Leu Ay 151015 Au Arg Ala Thr Ile Ser Cys Arg Al a
Ser Qu Ser Val As y Tyr Ser Phe Ile
 Tyr Trp Tyr Gn G %Rg%og?gcé%§%gﬁgwo Pro 354045 Arg
34 Leu Leu Ile Tyr Arg Ala ser Asn Leu Gu Ser Ay lle
-;g%% Pro Asp 505560 Arg Phe ser Ay Ser Ay Ser Arg Thr Asp
artifiBea1Thr Leu Thr Ile Asn 65707580 Pro Val Gu Ala du
Asp Val Ala Thr Tyr Tyr Cys G n Gn Ser Asn 859095 du
Pro.Prq Thr Phe Ay Gy Ay Thr Lys Leu Qu Ille
Sy"tﬁgc /SP'S“IB%lOSllo <210> 49 <211> 112 <212> PRT <213>
34 Artificial <220> <223> Hunmani zed anti body <400> 49 Asp

I I T ' I r a Val Ser
oln Lef ‘&?ﬁ‘*ﬂ?"f&@”ﬁﬁ&ﬁg“’ﬁf v 158, llﬁg’ %Jﬁfmq/ﬂs Arg Ala Ser
A u Ser Val Asp Thr Phe 202530 FR2006030 PCT. ST25. t xt
Lys %N s }”cyge{ sPRE bLeeTy iyl TRr e fArNsd&d Hykys Pro Gy
n Pro”Pr 25 30

Trp val Arg Gln Pro Gly GIn Gly Gln Tr

n Tla
[ 2] L =LA

n

8%

(4]

-
=

ITe Tyr Pro Giy Thr Gly Asn Thr Asn E5r Asp GlIn Lys Phe
55

GIn Gly Lys Ala Thr Leu Thr val Asp Thr Ser Thr Ser Thr Thr Tyr

70 75 80

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

Trp Gly Leu Val Arg Tyr Phe Phe Ala Met Asp Tyr Trp Gly
100 105 110

Thr Ser val Thr val Ser Ser
115 120

35

363

DNA
Artificial

Humanized antibody

cDS
(13..(363)

source
(1)..(90)

homo sapiens

source
(91)..(105)
Mus sp.

source
(106} .. (147)
homo sapiens

source
(148)..(192)
Mus sp.
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354045 Arg Leu Leu Ile Tyr Arg Ala Ser Asn Leu G u Ser
Ay Ile Pro Ala 505560 Arg Phe ser Ay-Ser Ay Ser Arg

. Thr Asp Phe Thr Leggpdddpodd Bcrism2: 02407580 PPET/;

AIaGIuAspVaIAIaThr Tyr Tyr Cys G nGnéer Asn‘ “3075

<220>
:%%%; -‘6‘133585 5 Au Asp Pro Pro Thr Phe Ay Ay Ay Thr Lys Leu
<223> homo e Lys Arg 100105110 <210> 50 <211> 112 <212> PRT

3> Artificial <220> <223> Humani zed anti body <400>
:5%2: sou 0 Asp Ile Val Leu Thr Gn Ser Pro Asp Ser Leu Al a Val
555 (295)§e(rg3@gu dy 151015 Gu Arg Ala Thr Ile Ser Cys Arg Al a
<223> wMus sper u ser val Asp Thr Phe 202530 Ay Tyr Ser Phe Ile
220> Tyr Trp Tyr Gn Gn Lys Pro Ay Gn Pro Pro 354045 Arg
<221> sourck€U Leu Ile Tyr Arg Ala Ser Asn Leu Qu ser Gy lle
<222> (331)Pr(663>93p 505560 Arg Phe Ser Ay Ser Ay ser Arg Thr Asp
<223> homo REPiPRT Leu Thr Ile Asn 65707580 Pro Val G u Ala Asp
<400> 35 Asp Val Ala Thr Tyr Tyr Cys Gn Gn Ser Asn 859095
cag gtg cag ctg gtg cag ccc g?g gct gag gtg gta aag cca gga gcc 48
G1n val GIn Leu val Gln Pro Gly Ala Glu val val Lys Pro Gly Ala
1 5 10 15
agt gtg aag ttg tcc tgc aag gcc tcc g?g tac aat ttc acc tct tac 96
ser val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Asn Phe Thr Ser Tyr

20 25 30
tgg atg cat tgg gtg cgt cag cgg cct g?g caa g?a ctt caa tgg atc 144
Trp Met His Trp vVal Arg GIn Arg Pro Gly GIn Gly Leu GIn Trp Ile
35 40 45
g?g aat att tac ccc g?t acc g?c aat aca aat tat gat cag aag ttc 192
Gly Asn Ile Tyr Pro Gly Thr Gly Asn Thr Asn Tyr Asp GIn Lys Phe
50 55 60

cag ?c aag gct aca ttg acc gtg gat acc tac act tct act act tac 240
GIn Gly Lys Ala Thr Leu Thr val Asp Thr Tyr Thr Ser Thr Thr Tyr
65 70 75 80
atg caa ctg agc tca ctg acc tcc gag gac tca gec gtg tac tat tge 288
Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys

85 90 . 95
gca cgc tgg g?a ctc gtc agg tat ttc ttt gce atg gat tac tgg g?a 336
Ala Arg Trp Gly Leu vVal Arg Tyr Phe phe Ala Met Asp Tyr Trp Gly

100 : 105 110
cag ?g acc tct gtc acc gtg agc agt 363
Gln Gly Thr Ser val Thr val Ser Ser
115 120

<210> 36
<211> 121
<212> PRT
<213> Artificial
<220>
<223> synthetic Construct
<400> 36
GIn val Gln Leu val G1n Pro Gly Ala Glu val val Lys Pro Gly Ala
1 5 10 15
Ser val

Lys Leu Ser Cys Lys Ala Ser Gly Tyr Asn Phe Thr Ser Tyr
20 25 30

Trp Met Hés Trp Val Arg G1n Arg Pro Gly Gln Gly Leu Gln Trp Ile
3

40 45

Gly égn Ile Tyr Pro Gly Egr Gly Asn Thr Asn Tyr Asp Gin Lys Phe

60

Gln Gly Lys Ala Thr Leu Thr val Asp Thr Tyr Thr Ser Thr Thr Tyr
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S GQu Asp Pro Pro Thr Phe Gy Gy Ay Thr Lys Leu GQu
Ile Lys Arg 100105110 <210> 51 <211> 339 <212> DNA
o L <213> Artificial <220 per Byppriged anti body <220>
65 <221> Gos <222> (1)..(?2%? <2§g>'<221>smource <222>
. (1)..(69) <223> honp sapi ens Page 24 PCTAB20: 1 71 G

MetG]nLeu?gager%9E%%Q%ggéﬁhﬁggs§ﬁaﬁakéﬁ 2% spurce <222>

)Bs(117) <2 g0sp. <220> <22195 source <222>
(118)..(162) <223> honp sapi ens <220> <221> source

Ala Arg Trp Gly Leu val Arg Tyr Phe Phe Ala Met Asp Tyr Trp Gly
100 105 110

GIn 6ly Thr ser val Thr val Ser Ser
115 120

<210> 37

<211> 118

<212> PRT

<213> Artificial

<220> .
<223> Humanized antibody

<400> 37

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

ser Met Arg'§5e Ser Cys Ala Ala ggr Gly Tyr Thr Phe ggr Gly Tyr

Thr Met gsn Trp val Arg Gln igr Pro Gly Lys Asn kgu Glu Trp Ile
5

Gly Leu Tle Asn Pro His Asn Gly Gly Ser Ser Tyr Asn Asp Ser Phe
50 55 60

Lys Gly Lys Ala Thr Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu Leu ggr Leu Thr Ala Glu ggp ser Ala val Tyr ggr Cys

val Arg Trp Gly Asp Tyr Gly Ser Phe Ala Tyr Trp Gly GIn Gly Thr
100 105 110

Leu val Thr val Ser Ser
115

<210> 38

<211> 118

<212> PRT

<213> Artificial

<220>
<223> Humanized antibody

<400> 38 .
Glu val GIn Leu Leu Gln Ser Gly Gly Giu Leu val Gln Pro Gly Ala
1 5 10 15

Ser Met Arg %ge ser Cys Ala Ala ggr Gly Tyr Ser pPhe ;gr Gly Tyr

Thr Met Asn Trp Val Arg GIn Ser Pro Gly Lys Asn bLeu Glu Trp Ile
Page 15



<222> (163)..(183) <223> Mus sp. <220> <221> source

- Gly Leu
50

<222> (184)..(279) <771> hran sapi ens <220> <221>
. source <222> (280). 5%%%;2 StSP. <2p% <221z '
35 source <222> 4g07) .3‘%@%@%0 <2 23> 5m;ém) sapi e%@&tﬂb’ 41803074
gac gtc gtg atg aca caa acc cct ctg tcc ctg agc gtc
11e 86H pEb il s¥akeryr Tk GpNsefphd 0 Leu ser
eﬁeu I:’ger ]V%%n%?r@ eu Glyeﬁnigrlo 15pcaea ccc gct tcc att
agc tgc aaa tca tca caa tct ctc atc cac tca Gn Pro

légs Gly Lys M2 HE el #rSEh SF Ly SeclEr RE Hrnatiefydeu Ile Hs

Met Glu

Ser 202830 gac ggc aaazaca tac ctc aatstegg ctg ctg cag

aga cca gga cag tccl44 Asp Ay Lys Thr Tyr Leu Asn Trp
Leu LEY skPUE MrX1d ETLAR ¥elala I8 BBASCHCt aaa agg ctt

atcssac ctg gtc tctoggt ttg gac tcteygt gta ccal92 Pro

Lys Arg Leu Ile Tyr Leu val ser Arg Leu Asp Ser Qy
Trp Y& Aegqy5%§6§argﬁﬁa &80 1V rrg @y 0@ih §6LCTIIOY gCC gga acc

god ttc act ctg sy att240 Asp Al Phe Thr Ay ser Ay
. Ala @y Thr Asp Phe Thr Leu Lys Ile 65707580

Thr val car Sar
I Thr vatl Ser ser

115

39
357

<212> DNA
<213> Artificial

Humanized antibody

CDS
(1)..(357)

source
(1)..(90)

homo sapiens

source

. (91)..(105)

<223> Mus sp.

<400>
cag gt
Gln va
1

source
(106)..(147)
homo sapiens

source
(148)..(195)
Mus sp.

saurce
(196)..(294)
homo sapiens

source
(295)..(324)
Mus sp.

source
(325)..(357}
homo sapiens

39
caa ¢tg gtg caa tcc g?t gcc gag gtc gtc aaa ccc g?a gca 48
Gln Leu ga GIn ser Gly Ala %Au val val Lys Pro gsy Ala
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tcc agg gtg gaa gct gaa gat ctc gga gtg tat tat tgc
tgg cag ggc288 Ser Arg Val GQu Ala Qu Asp Leu fly Va
- . Tyr Tyr Cys Trp G npGhokoSee9339Gcat ttc ccc cgt act
tct gt? aag talth . 1391 tg30gh a0 Géc REEC g&?&aht tgaa add gaa 3386 ser 96l s Phe
Ser Val Lys gile S&rCyFhkysPAkR A%Iy yyaprTthe TlysAlady@ u 1le Lys
. 780105110 cgt_ 339 <210> 52 211> 113 <212> PRT
tat atg cat €494 JrrAtdal fdgChgdl @20y g Ade -Qyngdetgg ationst r ag4 <400>
TYr Met His gyp Aep byal GNiapenvBro YAE G rbeThyeupe TeuTs®er Leu Ser Val
Thr Leu Gy PaJe 25 PCVMRO. 717003074 FR2006030

g?c ttg gtg Bed. &mt 2@t xdc 84S 16 ragPriacAlaa e@r add etSer Cg82 Lys
Gly Leu val gep PsgrTyG Agnsely PR SPT SCFiTy SN 9256 Phe

50
cag g?c aag gct tcc ctg act gta gac aag agc agt tcc aca gcc tac 240
Gin Gly Lys Ala Ser Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 BO
atg gag ctc cat tca ctyg aca tca gaa gac agc gcc gta tac tat tgc 288
Met Glu Leu His Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
35 20 95
gca cgt gag ttc tac g?c tat aga tac ttt gac gtc tgg g?c caa g?c 336
Ala Arg Glu Phe Tyr Gly Tyr Arg Tyr Phe Asp val Trp Gly Gln Gly
100 105 110

aca gcc gtc aca gtg agc tct 357
Thr Ala val Thr val Ser Ser

115
<210> 40
<211> 119
<212> PRT
<213> Artificial
<220>
<223> Synthetic Construct
<400> 40

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

ser val Lys gae ser Cys Lys Ala ggr Gly Tyr Thr Phe ggr Ala Tyr

Tyr Met ggs Trp val Lys G1n'§8r Pro val Glin Ser kgu Glu Trp Ile

Gly %Su val Asn Pro Tyr ggn Gly Phe Ser Ser gﬁr Asn GIn Lys Phe

GIn Gly Lys Ala Ser Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu His Ser Leu Thr Ser Glu Agp Ser Ala val Tyr gyr Cys
85 9 5

Ala Arg Glu Phe Tyr Gly Tyr Arg Tyr Phe Asp val Trp Gly GIn Gly
100 105 110

Thr ala val Thr val Ser Ser
115

<210> 41
<211> 357
<212> DNA
<213> Artificial
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Asp -G-y-tys—Thr—Tyr Leu Asn Trp Leu Leu G n Arg Pro
Ay Gn Ser 354045 Pro Lys Arg Leu Ile Tyr Leu val ser

. Arg Leu Asp Ser d Q556 p Argpkhe. Thr- '
<220> Ser Ay Ala Ay Th%R@S(}%giﬁﬁgfgﬁéiys | ] gegg*}@;ssf 3o 7 4

<223>, Humandgzed Apibpdy G u Ala G u Asp Leu Ay Val Tyr Tyr Cys
Trp Gn Ay 859095 ser His Phe Pro Arg Thr Phe Ay Qy
<220> Gy Thr Lys Leu Au Ile Lys 100105110 Arg <210> 53
:g%%: %’i? f%%_é> 36 <212> DNA <213> nus sp. <400> 53 ggaggat cca
"'ftagdcagat g ggggtgtcgt tttggc36 <210> 54 <211> 32 <212>
<220> DNA <213> nus sp. <400> 54 ggaggatccc ttgaccaggc

:g%i Sourdgrgetagagt ca32 <210> 55 <211> 32 <212> DNA <213> nus
<223> homo $Rpieng20> <221> misc_feature <222> (1)-(32) <223>

_ m xed bases are defined as foll ows: H=A+T+C, S=G+C,
25501: sourcY:C+T’ K= GtT, MEA+C, R=A+G WEA+T, V = A+C+G N =
<222> (91)./5@13)5$+T <400> 55 cttccggaat tcsargtnma gctgsagsag tc32

<223> Mus sp210> 56 <211> 35 <212> DNA <213> Mus sp.

<220>

<221> source
<222> (106)..(147)
<223> homo sapiens

<220>

<221> source
<222> (148)..(195)
<223> Mus sp.

<220>

<221> source
<222> (196)..(294)
<223> homo sapiens

<220>

<221> source
<222> (295)..(324)
<223> Mus sp.

<220>

<221> source

<222> (325)..(357)
<223> homo sapiens

<400> 41

cag gtc cag ttg gtg cag tct g?a gca gag gtt gtg aaa cca g?c,gca 48
G1n val GIn Leu \Sla GIn Ser Gly Ala %u val val Lys Pro (isy Ala

1

agt gtc aaa atc agc tgt aag gct agc g?a tac tcc ttt aca gca tat 96
ser val Lys %5& Ser Cys Lys Ala ggr Gly Tyr Ser Phe ggr Ala Tyr

tat atg cac tgg gtg aag cag agc cct gtt cag agc ctg gaa tgg atc 144
Tyr Met g;s Trp val Lys GIn ﬁgr Pro val Gln Ser igu Glu Trp Ile

g?t ctc gtc aac cct tat aat g?a ttt tct tct tat aac caa aag ttc 192
Gly Leu val Asn Pro Tyr ggn Gly Phe Ser Ser Tyr Asn Gln Lys Phe
50 60

cag g?c aaa gcc agc ctg aca gtg gat aag agt agc agc act gcc tat 240
g;n Gly Lys Ala ser %gu Thr val Asp Lys ;gr ser Ser Thr Ala ggr

atg gaa ctg cat tct ctc acc tct gaa gat agt gca gtg tac tat tgt 288
Met Glu beu His ggr Leu Thr Ser Glu Asp Ser Ala val Tyr ggr Cys
a0

gct cgc gag ttc tac g?t tat cga tat tic gac gtg tgg g?c cag g?t 336
Ala Arg Glu 538 Tyr Gly Tyr Arg I%g Phe Asp val Trp ?1% GIn Gly

act gcc gtg aca gta agc agt 357

Thr Ala val Thr val ser ser
115

Page 18



<220> <221> m sc_feature <222> (18)-(18) <223> n is a,
c, g, or t FR2006030 PCT.ST25.txt <400> 56 cttccggaat
. tcsargtnm get gsagsagodeoywesh. seslexe 57 <211FCSaseRl2y 93074

DNA <213> Mus sp. <220> <221> misc_feature <222>
g_ﬂ: 119 (1)..(31) <223> nixed bases are defined as foll ows:
<212> PRT H:A+T+C S=G+C, Y=C+T, K= G+tT, M-A+C, R=A+G WEA+T, V
<213> ArtitFc@lIC+G N = A+C+G+T <400> 57 ggagctcgay attgtgntsa
<220 cncarwct nt a3l <210> 58 <211> 46 <212> DNA <213> Mus
<223> synthePic €4fi¥rudB tatagagctc aagcttggat ggtgggaaga

t ggat acagt tggtgc46 <210> 59 <211> 23 <212> DNA <213>
<400> 42 )15 sp. <400> 59 gacagacaca ctcctgctat ggg23 <210> 60
G1n val Gln ted 1a1 Fan <c2k2&1yDAls €21 921 MdB LgPp. Pr62@@>A'Fa221>

mse feature <222> (4Q)..(32)

Ser val Lys gge Ser Cys Lys Ala ggr Gly Tyr Ser Phe ggr Ala Tyr

Tyr Met His Trp val Lys GIn Ser Pro val Gln Ser hgu Glu Trp Ile
35 40

Gly teu val Asn Pro Tyr Asn Gly Phe Ser Ser Tyr Asn Gln Lys Phe

50 35 60
GIn Gly Lys Ala Ser Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu His Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 a0 95
Ala Arg Glu Phe Tyr Gly Tyr Arg Tyr Phe Asp val Trp Gly GIn Gly
100 105 110

Thr Ala val Thr val Ser ser

115
<210> 43
«2ii> 119
<212> PRT
<213> Artificial
<220>
<223> Humanized antibody
<400> 43

g1n val Gln Leu ga1 Gln ser Gly Ala g]u val val Lys Pro géy Ala
0

ser val Lys %Be Sser Cys Lys Ala ggr Gly Tyr Thr Phe ;gr Ala Tyr

Tyr Met His Trp val Lys GIn Ser Pro Gly GIn Ser Leu Glu Trp Ile
35 40 45

Gly Leu val Asn Pro Tyr égn Gly phe ser Sser E%r Asn Gln Lys Phe
50

G1n Gly Lys Ala Ser Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu Leu His Ser Leu Thr Ser Glu Asp Ser Ala val Tyr Tyr Cys
85 90 95
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<223> m xed bases are defined as follows: H=A+T+C,
S=G+C, Y=C+T, K= G+T, MA+C, R=A+G WEA+T, ..;.A+§:+G -
: . N = A+C+G+T <400> GQrafsaatt Gt gggat ggag l@g‘dﬁflz pt/t/ D03 074
ct 32 <210> 61 <211> 5 <212>_PRT <213> Mius sp. <400> 61
Ala Arg Glu %& TRYrSIASTY IV TS Phs Asp el TR §x19le €% <212> PRT
3> Mus sp. <4 62 Tyr Ile ijr Pro Tyr Asn Gy Asp
Thr Ay Tyr Arg Gn Lys Phe Lys 151015 FR2006030
Thr Ala val BB MeT25riSQ7 Asn <210> 63 <211> 11 <212> PRT <213> Mis
sp. <400> 63 Trp Ay Tyr Gy Ser Ay Ay dy Phe Thr
Tyr 1510 <210> 64 <211> 15 <212> PRT <213> nus sp.
:%ﬁ: 3‘5‘7_<400> 64 Arg Ala Ser Qu Ser Val Asp Thr Tyr Ay nn

<712> Dna Ser Phe Met His 151015
<213> Artificial

<220>
<223> Humanized antibody

<220>
<221> CDS
<222> (1)..(357)

<220>

<221> source
<222> (1)..(90)
<223> homo sapiens

<220>

<221> source
<222> (91)..(105)
<223> Mus sp.

<220>

<221>. source
<222> (106)..(147)
<223> homo sapiens

<220>

<221> source
<222> (148)..(195)
<223> Mus sp.

<220>

<221> source
<222> (196)..(294)
<223> homo sapiens

<220>

<221> source
<222> (295)..(324)
<223> Mus sp.

<220>

<221> source
<222> (325)..(357)
<223> homo sapiens

<400> 44

cag gtt caa ctg gtt cag agt g?g gca gaa gtc gta aag ccc g?a gct 48
Gln val GIn Leu Val Gln Ser Gly Ala Glu Val val Lys Pro Gly Ala

1 5 10 15

tcc gtt aag att agc tgt aaa gcc tcc g?c tat agc ttt aca gct tac 96
Ser val Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Ala Tyr

20 25 30
tat atg cac tgg gtc aag caa tct cct g?g cag agc ctg gag tgg atc 144
Tyr Met His Trp val Lys GIn Ser Pro Gly GIn Ser Leu Glu Trp Ile
35 40 45
g?c ctg gtc aat cca tac aat g?c ttc tct agt tac aac caa aaa ttt 192
Gly Leu val Asn Pro Tyr Asn Gly Phe Ser Ser Tyr Asn Gln Lys Phe
50 55 : 60

cag g?a aaa gcc tce ctt aca gta gac aag tca tct tcc act gec tac 240
Gln Gly Lys Ala Ser Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr
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—— <210> 65 <211> 7 <212> PRT <213> nmus sp. <400> 65 Arg .
Ala Ser Asn Leu Gu Ser 15 <210> 66 <211> O9p&gfip PRI 403074

, <213> nus sp. <400ng&§§id;f§;'%5§rt§§in G u Asp Pro Leu

65 © Thr 15 210> 67 <2 3sonus sp. <400>

atggéactt67 Asg Tyr ASQ met Eisa15 iZlOi 6% <21%> 17 <ﬁéér PRT
Met Glu Leu 1?1%%5 i s%f-“%?ﬂﬁ%? SEE%B%}T%.— %ﬁoc%’r As y Ay
hr séry yr Asn nggrg Phe Lys 151655 Asn
gcc aga gaa ttt tac g?a tat cgg tat ttc gat gtc tgg g?g cag ggg 336
Ala Arg Glu Phe Tyr Gly Tyr Arg Tyr Phe Asp val Trp Gly Gln Gly
100 105 110

act gcc gtg acc gtc agt tct 357
Thr Ala val Thr val Ser Ser

115
<210> 45
<211> 119
<212> PRT
<213> Artificial
<220>
<223> synthetic Construct
<400> 45

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

ser val Lys %3e ser Cys Lys Ala ggr Gly Tyr Ser Phe ;gr Ala Tyr

Tyr Met ggs Trp val Lys Gln ggr Pro G6ly Gln Ser Leu Glu Trp Ile
45

Gly Leu val Asn Pro Tyr Asn Gly Phe Ser Ser Tyr Asn GIn Lys Phe
50 55 60

Gln Gly Lys Ala Ser Leu Thr val Asp Lys Ser Ser Ser Thr Ala Tyr
65 _ 70 75 80

Met Glu Leu His ggr Leu Thr Ser Glu Asp Ser Ala val Tyr ggr Cys
90

Ala Arg Glu Phe Tyr Gly Tyr Arg Tyr Phe Asp val Trp Gly GIn Gly
100 105 110

Thr Ala val Thr val Ser Ser
115

<210> 46

<211> 330

<212> DNA

<213> Artificial

<220>
<223> Humanized antibody

<220>
<221> CDS
<222 (1)..(330)

<220>
<221> source

<222> (L..(7LD
<223> homo sapiens

<220>
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<210> 69 <211> 10 Page 28 FR2006030 PCT. ST25. t xt ,
<212> PRT <213>e Mis sp. <400> 69 Gy Tyr THIARH.@4 010307

, Arg Hi s Phe Asp Tyr p 11> 10 <212> PRT
<221> source213> Mus sp. <4OO>FR%§%g?é(rf%§P'aSTég'r&§er Ser Val ser Tyr
<§5§;. 1&72)-M§105Tyr 1510 <210> 71 <211> 7 <212> PRT <213> Mus sp.

| <ee3> WIS SPA00> 71 Ile Thr ser Asn Leu Ala Ser 15 <210> 72 <211>
<2205 9 <212> PRT

<221> source

- 222> - (106)...(350) - - -
<223> homo sapiens

<220>

<221> source
<222> (151)..(171)
<223> Mus sp.

<220>

<221> source
<222> (172)..(269)
<223> homo sapiens

<220>
<221> source
<222> (270)..(299)

<223> Mus sp.

<220>

<221> source
<222> (300)..(330)
<223> homo sapiens

<400> 46
gag atc gtt ctc aca cag tca cca gec acc atg agec gec tct ccc g?g 48
g1u ITe val Leu Ehr Gln Ser Pro Ala Tgr Met Ser Ala Ser igo Gly

1

gaa cga gtg acc atg act tgt aca gta tcc tcc tct gtg aac tct tct 96
Glu Arg va Egr Met Thr Cys Thr.ga? Ser Ser Ser Vai Asn Ser Ser
5 30

tac ctg cat tgg tac cag cag aag cct g?t tCC agc ccc aaa ctc tgg 144
TYr Leu ggs Trp Tyr Gln GIn h%s Pro Gily Ser Ser zgo Lys Leu Trp

atc tac agt aca agc aat ctg ccc tca ggc gtt ccc gct agg ttc tec 192
Ile E%r ser Thr Ser Asn %eu Pro Ser Gly val 250 Ala Arg Phe Ser
5

g?t tca g?t tCct g?c act agt tac tct ctg acc atc agc acc atc gaa 240
gsy ser Gly Ser Gly Thr Ser Tyr Ser Leu ;Er ITe Ser Thr Ile ggu
70

tcc gaa gat gct gca aca tac tac tgt cac cag tat cac agg tcc ccc 288
ser Glu Asp Ala Ala Thr Tyr Tyr Cys His Gln Tyr His Arg Ser Pro
85 a0 95
cag ttt aca ttc g?t ggc g?c acc aaa ctt gag att aag cgt 330
Gly Gly

GIn Phe Thr Phe Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

<210> 47

<211> 110

<212> PRT

<213> Artificial

<220> .
<223> Synthetic Construct

<400> 47
g]u Ile val Leu Ehr GIn Ser Pro Ala Thr Met Ser Ala Ser ;go Gly

Glu Arg val Egr Met Thr Cys Thr val ser Ser Ser val Asn Ser Ser
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<213> Mus sp. <400> 72 Gn Gn Trp Ser Ser Asn Pro Pro
Thr 15 <210> 73 <211> 360 <212> DNA <213> nus sp.
, <220> <221> CDS <2%%im¥$§ PE§§9}5t<§OO> 73 gag gtc cag
ctt cag cag tca gga cCct gac ctg gtg aaa cct ggg gcc48
Tyr Leu His @Grp TYalG16G GinLeys &ran 6T ﬁesaermry sotedsPpriLeu Val Lys
Pro Ay Al a 189015 tca gtg aé& ata tcc tgc aag gct tct
gga tac aga ttc act gaa tac96 Ser val Lys Ile Ser Cys
Ile Tyr Ser [The SAF aAsgeeudno Fgr GAY yaPieo PHe AHauPhRyFer202530 aat at g
>0 cac tgg aty aag cag agc c gga gag agc ctt gag tgg
att 144 Asn Met His Trp net Lys Gn Ser Hs Ay Au Ser
Gly ser Gly |seq G@Lghl'rfgﬁi‘l T 364045 ggéﬁfai‘@'"aﬂ’tr T Ghet tac aat ggt
65 gat act ggc tac agg ca aaa ttcl92 Gly8 yr Ile Tyr Pro
Tyr Asn Ay Asp Thr Ay Tyr Arg G n Lys Phe 505560 aag
ser Glu Asp Ade Pg"’hgc'@"a”ﬁ!a‘ ﬁ!-‘gle/a%tmgda“gﬂé Aot %CB"Q cc aat aca
gcc Yac240 Lys Asn t Ala Thr Leu Thr Ala Asp Ile ser
Ser Asn Thr Ala Tyr 65707580 atg gaa ctc cgc agc ctg
Gin Phe Thriﬁ Gy 61y YgET g@ Lg‘é:&]gtféet‘é(ﬁ %’180 tgt288 Met G u Leu
g Ser Leu Thr Asp Asp Ser a Val Tyr Phe Cys

<210> 48

<211> 112

<212> PRT

<213> Artificial

<220> )
<223> Humanized antibody

<400> 48
Asp Ile val Leu ;hr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
1 10

Glu Arg Ala Thr Ile Ser Cys Arg Ala ser Glu Ser val Asp Thr phe
20 25 30

Gly Tyr Ser Phe Ile Tyr Trp 15r GIn Gln Lys Pro g}y Gln Pro Pro
35

Arg Leu Leu Ile Tyr Arg ?}a Ser Asn Leu Glu ggr Gly Ile Pro Asp
50

Arg Phe ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Asn
65 ' 70 75 80

pro val Glu Ala gTu Asp val Ala Thr ;%r Tyr Cys Gln Gln ggr Asn
5

Glu Asp Pro Pro Thr phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

<210> 49
<211> 112
<212> PRT
«213> Artificial

<220>
<223> Humanized antibody

<400> 49
Asp Ile val Leu Ehr GIn Ser Pro Asp igr Leu Ala val ser &gu Gly
1

Glu Arg Ala ;Br ITe Ser Cys Arg gga Ser Glu Ser val ggp Thr Phe
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859095 PalB20-J--7-0.0 3 fl 7 4 FR2006030 PCT. ST25. t xt

Gly Tyr

Arg

Arg Phe
65

Pro

Leu

val

gca aga tgg ggc tac ggt agt ggc ggg ggg ttt PeEABI0ac7 / 803074
.tgg ggc caa336 Al a Y. r y Ser Ay Ay Ay
" Phe Thr Tyr Trp ciyééﬁﬁ%iﬁdﬁté?}%’%ﬁz act ctg gtc act

Ser (fhe Ilet TgcaI60yrGGYn Fin UyePreadlyThin Red PBer Ala 115120
> <210> 74 <21189120 <212> PRT #213> nus S. <400> 74 Qu

Val Gn Leu Gn Gn Ser Ay Pro Asp Leu val Lys Pro

Leu @y TAIraArB5ATR SerSasn gk qlysser| @ySEle eys Alys Ala ser Gy

Tyr Arg Phe’ Thr Gu Tyr 2530 Asn Met His Trp Met Lys

Gn Ser Hs Ay Qu ser Leu Qu Trp Ile 354045 Ay Tyr

ser |q1g SEyrGIPr SerTHrg Ak AGP \PhASTIrTHRU Ty I ASIrg G n Lys

Phe 505850 Lys Asn Met ‘Ala Thr Leu Thr 3 a Asp Ile Ser

Ser Asn Thr Ala Tyr 65707580 Met G u Leu Arg Ser Leu

Glu Mip %@rAmspﬂAs}ﬁ Shr TRAF TY0HAYSTGD @Heg 45859095 Al a Arg

Trp yTyrGIySerge;yGIyGIy Phe“Thr Tyr Trp Ay

Glu Asp

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

<220>
<223>

<400>

G n

50

112

PRT |
Artificial

Humanized antibody
50

Asp Ile val Leu }hr Gln Ser
1

Glu Arg
Gly Tyr
Arg Leu

50

Arg Phe

65

Pro val

Ala Thr Ile Ser Cys
20

Ser Phe Ile Tyr Trp
35

Leu Ile Tyr Arg gga

ser Gly Ser Gly Ser
70

Glu Ala Asp Asp val
85

Glu Asp Pro Pro Thr Phe Gly

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

<220>
<223>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

100

51

339

DNA
Artificial

Humanized antibody

cps
(1)..(339)

source
(1)..(69)
hamo sapiens

Pro

Arg

Arg

Ala

Gly

AsSp 5er
10

Ala ser
25

Gin Gln

Asn Leu

Thr Asp

Thr Tyr

90

Gly Thr
105

Leu Ala val

Glu Ser val

Lys Pro Gly
45

Glu ser Gly
60

Phe Thr Leu
75
Tyr Cys GIn

Lys Leu Glu

Page 24

Ser

Asp

30

Gln

Ile

Thr

GIn

Ile
110

Leu

15

Thr

Pro

Pro

Ile

Ser

a5

Lys

Pro Pro Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys Arg
100 105 110

Gly

Phe

Ptro

Asp

Asn

30

Asn

Arg



«<220>.
<221>
<222>
<223>

<220>
«<221>
<222>
<223>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>

<400>
gac gtc
Qsp val

caa ccc
G1n Pro

gac g?c
Asp Gly

cct aaa
Pro Lys
50

gac <gg
Asp Arg
65

tce agg
Ser Arg

agc cat
ser His

cgt
Arg

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

<220>
<223>

<400>

Asp val

100105110 d y—Fh+ Leu Val Thr val ser Ala. 115120
<210> 75 <211> 357 <212> DNA <213> Pl us sp. PR2REXDJ 7 { agg{”l.

, <221> CDS <222> (1)ppzbota®e pcfQ93s 42c0ag gtc cag ctt
cag cag tca gga cct gag ctg gtg aaa cct ggg gcc48 Gu

<o Val Gn Leu Gn Gn Ser Ay Pro GQu Leu val Lys Pro

(73§°@(y1ﬁ| a 151015 tca gtg aag ata tcc tgc aag gct tct gga

Mus dpaC aca act gac tac96 Ser Val Lys lle Ser Cys Lys
Al a Ser Gly Tyr Thr Phe Thr Asp Tyr 202530 aac atg cac

sourdedd Otg aaa cag agc cat gga aag agc ctt gag tgg attl44

(118)Asideet His Trp Val Lys Gn Ser Hs Ay Lys Ser Leu

homo sppiensp || e 354045 gga ttt att tat cct tac aat ggt ggt
act ggc tac aac cag agg ttcl92 Gy Phe Ile Tyr Pro Tyr

sourddsn Gy Ay Thr Ay Tyr Asn G n Arg he 505560

(163)Paﬁ118f22017 / 0 0 3074
® ¥R2006030 PCT. ST25. t xt aag aac aag gcc aca ttg act gta
gac act tcc tcc agc aca gcc tac240

source

(184)..(279)

homo sapiens

source

{280)..(306)

Mus sp.

source

(307)..(339)

homo sapiens

51
gtg atg aca caa acc cct c¢tg tcc ctg agc gte act ctg g?a 418
val Met Thr GIn Thr Pro Leu igr teu Ser val Thr &gu Gly

5

gct tcc att agc tgc aaa tca tca caa tct ctc atc cac tca 96
Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu §3e His ser
20 25

aaa aca tac Cctc aat tgg ctg ctg cag aga cca g?a cag tcc 144
Lys Thr Tyr Leu Asn TBp teu Leu Gin Arg zgo Gly GIn Ser
35 4

agg ctt atc tac ctg gtc tct cgt ttg gac tct ggt gta cca 192
Arg Leu Ile Tyr Eeu val ser Arg Leu %Sp Ser Gly val Pro
5

ttt act ggt tcc g?g gce g?a acc gat ttc act ctg aag att 240
phe Thr Gly sgr Gly Ala Gly Thr ?gp Phe Thr Leu Lys éée
7

gtg gaa gct gaa gat ctc g?a gtg tat tat tgc tgg cag g?c 288
val GTu Ala Glu Asp Leu Gly val Tyr Tyr Cys Trp Gin

35 90 95
tte ccc cgt act ttt.agt g?g g?t acc aaa ttg gaa att aag 336
Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

339

52
113
PRT
Artificial
Synthetic Construct
52
val Met Thr GIn Thr Pro Leu Ser Leu Ser val Thr Leu Gly
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Lys Asn Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser

Thr Ala Tyr 65707580 atg gag gtc cgc age ctRETAB)t et Dt’}3{]_7l,

. gag gac tCt gca gt CebdbeosbecrHm88udet G u Val Arg’ Ser
Leu SThr Ser G u Asp18er Ala Val Tyr 1Phe Cys 859095 gca

agg gga tat tac tac ggt agg cac ttt gac tac tgg ggc

Gln Pro AlaGR# DACSIOc yAiklr By aliYirsebyleulYTe Riy s&fg Hi s Phe Asp

B Trp Ely An Bby 100105110 ade act ctc aca gtc tee
tea Thr Thr Leu Thr Val Ser Ser 115 <210> 76 <211> 119

Asp Gly Lys ThE 3 rPRL Ashl3rp WS 180-G185%g s408% ébn serG U Val G n

Pro Lys

Asp Arg
65

Ser Arg

Ser His

Arg

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

<400>
ggaggat

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

<400
ggaggat

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

<220>
<221>
<222>
<223>

<400>
cttccag

<210
<211>
<212>
<213>

<220>
<221>
<222>
<223>

35 Leu dn @n S&¢ Ely Pro Qu L#u Val Lys Pro Ely Ala
151015 Ser Val Lys Ile Ser cys Lys Ala Ser Ay Tyr Thr

arg ke TlkRr nASReuTVi1 202520 tAeNadpetertb®y VAP PYAl Lys G n Ser
His Ely Ly8s Ser Leu Au Tr@® |l e 354045 Ely Phe Ile Tyr
Pro Tyr Asn Ay Ely Thr Ely Tyr Asn A n Arg Phe 505560

Phe Thr Gly ser Gly Ala Gly Thr Asp Phe Thr Leu Lys Ile
70 75 80
val Glu Ala Glu Asp Leu Gly ;al Tyr Tvr Cys Trp GIn Gly

Phe Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105 110

53

36

DNA
MUs sp.

53
cca tagacagatyg guggtgtcgt tttggce 36

54

32

DNA
Mus sp.

54
cce ttgaccagge atcctagagt ca 32

55

32

DNA
Mus sp.

misc_feature

(1)..(32) _

mixed bases are defined as follows: H=A+T+C, S=G+C, Y=C+T, K=
G+T, M=A+C, R=A+G, W=A+T, V = A+C+G, N = A+CH+G+T

55
aat tcsargtnma gctgsagsag tc 32

56

35

DNA
Mus sp.

misc_feature
(18)..(18)
nisa, ¢, g, or t
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Lys Asn Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser
Thr Ala Tyr 65707580 Met G u val Arg Ser Leu Thr Ser

~ G u Asp Ser Al a ValgJ¥deoBhecEs2839995 Ala Arg Ely Tyr
<400> 56 Tyr Tyr Ely Arg H's Phe Asp Tyr Trp Ay G n E

cttccggaat treypyana @ctgrRAsaphicwdau Thr Val Ser Ser 115 <21g§ 77
- ... <211> 336 <212> DNA <213> Mius sp. <220> <221> cos
<210> 57 <222> ('1)..(336) <400> 77 gac att gtg ctg ace caa

“%ﬁ’ S%A tct cca ggt tct ttg get gtg tct eta ggg48 Asp Ile Val
:213; mus 9p€U Thr G n Ser Pro Ely ser Leu Ala Val Ser Leu Ely

51015 cag agg gee ace ata tee tgc aga gcc agt gaa agt
<220> gtt gac act tat96 din Arg Ala Thr Ile Ser Cys Arg Al a
<221> misc FBhrdpbU Ser Val Asp Thr Tyr 202530 ggc aat agt ttc atg
<222> (1)..ga8t) tgg tac_cag cag _aaa gca gga cag ccg cccl44 Page 31

<223> mixed bases are defined as follows: H=A+T4C, 5=G+C, Y=C+T, K
G+T, M=A+C, R=A+G, W=A+T, V = A+C+G, N = A+C+G+T

<400> 57
ggagctcgay attgtgmtsa cmcarwctmc a 31

<210> 58
<211> 46
<212> DNA
<213> Mus sp.

<400> 58
tatagagctc aagcttggat ggtgggaaga tggatacagt tggtgc 46

<210> 59
<211> 23
<212> DNA
<213> Mus sp.

<400> 59
gacagacaca ctcctgctat ggg 23

<210> 60
<211> 32
<212> DNA
<213> Mus sp.

<220> .

<221> misc_feature

<222> (1)..(32)

<223> mixed bases are defined as follows: H=A+T+C, S=G+C, Y=C+T, K=
G+T, M=A+C, R=A4G, W=A+T, V = A+CH+G, N = A+CH+GH+T

<400> 60
gcagaattca tgggatggag cyggatcttt ct 32

<210> 61
<211> 5
<212> PRT
<213> Mus sp.
<400> 61

Glu Tyr Asn Met His
1 5

<210> 62
<211> 17
<212> PRT
<213> Mus sp.
<400> 62

Tyr ITe Tyr Pro gyr Asn Gly Asp Thr ggy Tyr Arg Gln Lys i?e Lys
1
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PCT/ 11320 3 7/ 0 0 3 014 Gy Asn Ser Phe Met His Trp

Tyr

, Ctc

Asn | Al a
v Ser

gtt

<210> 63 Ctc
<211> 11 100

3540 PCT.ST25.txt Ala Ay Gn Pro Pr@(yff[ggg qgagagg”.
ctc atc tat cOt . g96skot8 pcfVg464cLeu Ile Tyr Arg

Set 5055 agg ttc agt ggc agt ggg tct agg Arg Phe

Gy Ser Ay Ser Arg 65 70 cct gtg gag gct gat gat

gca Pro Val Gu Ala Asp Asp Val Ala 85 gag gat cct

acg ttc ggt gct Au Asp Pro Leu Thr Phe Ay Al a

aac cta gaa Asn Led-G u aca gac ttc Thr Asp Phe

215 el g5 acc tat tac Thr Tyr Tyr

Mus s
<400> 63
Irp Gly Tyr Gly

<210> 64
<211> 15
<212> PRT
<213> Mus sp.

<400> 64

?rg Ala ser Glu

<210> 65
<211> 7
<212> PRT
<213> Mus sp.

<400> 65
ﬁrg Ala Ser Asn

<210> 66
<211> 9
<21Z2> PRT
<213> Mus sp.

<400> 66
ng GIn Ser Asn

<210> 67
<211= 5
<212> PRT
<213> Mus sp.

<400> 67
Asp Tyr Asn Met
1

<210> 68
<211> 17
<212> PRT
<213> Mus sp.
<400> 68

phe Ite Tyr Pro
1
Asn

<210> 69
<211> 10

ser Gly Gly Gly Phe Thr Tyr
5 10

Ser val Asp Thr Tyr Gly Asn Ser Phe Met His
5 10 15

Leu Glu Ser
5

Glu Asp Pro Leu Thr
5

His

Tyr Asn Gly Gly Thr Gly Tyr Asn GIn Arg Phe Lys
5 10 15
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90 ggg acc aag Gy Thr Lys 105 tct ggg atc cct gcc
Sler Gy lle Pro Ala 60 acc ctc acc att aat Thr Leu Thr
. Ile Asn 80 tgt cag n Gn Ser Asn 95
<212> PRT CtQg gag ctg aaa cggﬁﬁ@gaﬁ Eeﬁea%é)égArg 110 <210> 78
<213>¢ Mus sp211> 112 <212> PRT <213> Mus sp. <400> 78 Asp Ile val
<400> &g Leu Thr @ n Ser Pro Gy ser Leu Ala Val Ser Leu Gy

151015 A n Arg Ala Thr Ile Ser Cys Arg Ala Ser du Ser
Gly Tyr Tyr Vet GAg prdHtis TRhe M?)BO Ay Asn Ser Phe Met H's Trp Tyr
1 Gn%3n Lys Ala Ay'Bn Pro Pro 354045 Arg Leu Leu lle

Tyr Arg Ala ser Asn Leu Qu Ser Ay Ile Pro Ala 505560
<210> 70 Arg Phe Ser Ay Ser Ay Ser Arg Thr Asp Phe Thr Leu
1> 0 Thr 11e Asn 65707580 Pro Val Gu Ala Asp Asp Val Ala
213> Mus sphr Tyr Tyr Cys G n G n Ser Asn

<400> 70

ser Ala Ser Ser Ser val Ser Tyr Met Tyr
1 5 10

<210> 71
<211> 7
«<212> PRT
<213> Mus sp.

<400> 71

Ile Thr Ser Asn Leu Ala Ser
1 5

<210> 72
<211> 9
<212> PRT
<213> Mus sp.

<400> 72

Gln GIn Trp Ser Ser Asn Pro Pro Thr
1 5

<210> 73
<211> 360
<212> DNA
<213> Mus sp.

<220>
<221> (DS
<222> (1)..(360)

. <400> 73

gag gtc cag ctt cag cag tca g?a Cct gac ctg gtg aaa cct g?g gcc 48
Glu val GIn Leu §1n Gln ser Gly Pro qu teu val Lys Pro gsy Ala
1

tca gtg aag ata tcc tgc aag gct tct g?a tac aga ttc act gaa tac 96
ser val Lys gge ser Cys Lys Ala ggr Gly Tyr Arg Phe ggr Glu Tyr

aat atg cac tgg atg aag cag agc cat g?a gag agc ctt gag tgg att 144
Asn Met gis Trp Met Lys Gln Sgr His Gly Glu Ser hgu Glu Trp Ile
5 4

g?a tat att tat cCct tac aat g?t gat act g?c tac agg cag aaa ttc 192
Gly Tﬁr ITe Tyr Pro Tyr égn Gly Asp Thr Gly gﬁr Arg GIn Lys Phe
5

aag aac atg gcc aca ttg act gca gac att tcc tcc aat aca goc tac 240
Egs Asn Met Ala Thr %gu Thr Ala Asp Ile ggr Ser Ash Thr Ala g%r

atg gaa ctc ¢gc agc ctg aca tct gac gac tct gca gtce tat ttc tgt 288
Met Glu Leu Arg ggr Leu Thr Ser Asp ggp ser Ala val Tyr S?e Cys
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—- 859095 A u Asp Pro Leu Thr Phe Ay Ala Gy Thr Lys Leu
Gu Leu Lys Arg 100105110 <210> 79 <211> 321 RZEBROPYAY 0 03074

. <213> Mis sp. <220%prsebdd30 6B s7222%: (1) . . (321) <4oo
79 caa att tt ctc acc cag tct cca gca CtC at {ct gca

R EAED R AR e

t gcc agc tca agt gtg agt tac atg96 Au La/s vaI

299 act <1 ?ﬁgsgg FHISEGYS Ser Ala Ser Ser Ser Val Ser TyP
15e g etg;ggot ac cag cag aag cca aga tcc tcc ccc aaa

ccc tgg att tat144 Tyr Trp Tyr Gn Gn Lys Pro Arg Ser
<210> 74 Ser Pro Lys Pro Trp Ile Tyr Page 32 PCTIB20t1 7 1 0 O
<211> 120 3 07 4 35 atc aca tcc aac Ile Thr-Ser Asn ggg tct ggg

<212> PRT acc Gy Ser Ay Thr 65 FR2006030 PCT. ST25. t xt
<213> Mus sp.

<400> 74

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

ser val Lys %&e Ser Cys Lys Ala ggr Gly Tyr Arg Phe ;Br Glu Tyr

Asn Met His Trp Met Lys GIn Ser His Gly Glu Ser Leu Glu Trp Ile
35 40 45

Gly §5r Ile Tyr Pro Tyr ?gn Gly Asp Thr Gly Egr Arg GIn Lys Phe

Lys Asn Met Ala Thr Leu Thr Ala Asp Ile Ser Ser Asn Thr Ala Tyr
65 70 75 BO

Met Glu Leu Arg Ser Leu Thr Ser Asp Asp Ser Ala val Tyr Phe Cys
85 30 95

Ala Arg Trp Gly Tyr Gly ser Gly Gly Gly Phe Thr Tyr Trp Gly Gin
100 105 110

Gly Thr Leu val Thr val ser Ala -
115 120

<210> 75
<211> 357
<212> DNA
<213> Mus sp.

<220>
<221> (DS
<222> (1)..(357)

<400> 75
gag gtc cag ctt cag cag tca g?a cct gag ctg gtg aaa cct g?g gcc 48
Glu val GIn Leu GIn G1n Ser Gly Pro Glu Leu val Lys Pro Gly Ala

" tca gtg aag ata tcc tgc aag gct tct gga tac aca ttc act gac tac 96
ser val Lys §8e ser Cys Lys Ala Ser Gly Tyr Thr Phe ggr Asp Tyr
25

aac atg cac tgg gtg aaa cag agce cat g?a aag agc ctt gag tgg att 144
Asn Met ;hss Trp val Lys Gin igr His Gly Lys Ser Leu Glu Trp Ile
45

g?a ttt att tat cct tac aat ggt ggt act ggc tac aac cag agg ttc 192
y

phe Tle Tyr Pro Tyr Asn Gly Gly Thr Gly Tyr Asn Gln Arg pPhe
50 55 60
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4045 ctg gct tct gga gtc cct gct cge ttc agt ggc

agt 192 Leu Ala Ser Ay val Pro Ala Arg Phe ‘ ’
B0 tet tao ot otc ussepieeflarexat 9 020 NOUGAIA0 1307 4

aag aac aag ge¢ atyrttfedctlens gy att ecSerc agr ddatgdd tacAl a G240 707580

Lys Asn Lys dd TQCthgcﬁﬂra\ééﬂ fer Thaget ger o4f ch'agﬂagg@gt agt aac

cca ccc? acg288 Asp Al a Ala Thr Tyr Tyr s An Gn Trp

atg gag gtc 96¢ agerctfsiraPra Hig gdhincB8pec®@RD tatctigyae ' acc

Met Glu val Agg gst‘g-egawaw ﬁBaAggée'Pﬁéa oy @prtggw;gr%? Es? Leu

- Gu®le Lys Arg 10015 321 <210> 8 <211> 107 <212>

gca agg gga PRI td2 e Sagpcac<400yga8aGggldge &4 ggeu ThB36E n Ser

Ala Arg Gly Wﬁ? TR & YL et YMt9 Phg Asisdyr B %yG]I‘Si 5 du Lys val
TRY Met Thr cys Ser Ala ser Ser Ser Val Ser Tyr net

acc act ctc 362520 tEyrtcarp Tyr G n Gn Lys Pro Arg ser SeB3#ro Lys

Thr Thr Le Pho VRl PeF I rTyr

<210> 76

<211> 118
<212> PRT

<213> Mus sp.

<400> 76

Glu val ¢1n Leu GIn GIn Ser Gly Pro Glu Leu val Lys Pro Gly Ala
1

ser val Lys §Ae ser Cys Lys Ala ggr Gly Tyr Thr Phe ;gr Asp Tyr

Asn Met |;1ss Trp val Lys GlIn igr His Gly Lys Ser ligu Glu Trp Ile

Gly gge ITe Tyr Pro Tyr g\sgn Gly Gly Thr Gly E%)rr Asn GIn Arg Phe

Lys Asn Lys Ala Thr Leu Thr val Asp Thr Ser Ser Ser Thr Ala Tyr
65 70 75 80

Met Glu val Arg ger Leu Thr Ser Glu ggp ser Ala val Tyr gge Cys
5

Ala Arg Gly Tyr Tyr Tyr Gly Arg His Phe Asp Tyr Trp Gly Gln Gly
100 105 110

Thi Thr Leu Thr val Ser Ser
115

<210> 77
<211> 336
<212> DNA
<213> Mus sp.

<220>
<221> CDS
<222> (1)..(336)

<400> 77
gac att gtg ctg acc caa tct cca ggt tct ttg get gtg tct cta g?g 48
Qsp Ile val Leu ghr GIn Ser Pro Gly igr Leu Ala val ser igu Gly

cag agg gcc acc ata tcc tgc aga goc agt gaa agt gtt gac act tat 96
Gin Arg Ala ;gr Ile Ser Cys Arg §1a ser Glu Ser val gap Thr Tyr
5

ggc aat agr trc atg cac tgg tac cag cag daa gca gga cag ccg ccc 144
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354045 Il e Thr-Ser Asn Leu Ala ser Ay val Pro Ala Arg .
Phe ser Gy Ser 505560 Gy Ser @y Thr SerP(]’mBg@@ry ,Lqujg 0.7 4

- . -.Thr 1le Ser Ser MetegZbtsodbarcH 4265487580 Asp Al a
Gly Asn serTHe Matr Hﬂ'sylrr'pcy’zr‘ Gim G(B1n.y¥r4iase1y &b PASIRrer o Pro Thr

~ 35 850095 Phe A %Gy Gy Thr Ly® Leu Gu Ile Lys Arg

aga ctc ctcIIR1fMr cgt gea tcc aac cta gaa tct g? atc cct gee 192
"~ Arg Leu Leu Ile Tyr Arg Ala Ser Asn Léii'Glu Ser Gly Ile Pro Ala

30 55 60

agg EEC agt g?c agt g?g tct agg aca gac ttc acc ctc acc att aat 240
ggg Phe ser Gly Ser goy Ser Arg Thr Asp ;?e Thr Leu Thr Ile ggn

cct gty gag gct gat gat gtt gca acc tat tac tgt cag caa agt aat 288
Pro val Glu Ala ggp Asp val Ala Thr ggr Tyr Cys GlIn Gln ggr Asn

gag gat cct ctc acg ttc g$t gct g?g acc aag ctg gag ctg aaa cgg 336
Glu Asp Pro Iigg Thr Phe Gly Ala ({Oy Thr Lys Leu Glu I]_E(L)I Lys Arg
5

<210> 78
<211> 112
<212> PRT
<213> Mus sp.

<400> 78
Asp Ile val Leu Thr Gln Ser Pro Gly Ser Leu Ala val Ser Leu Giy
1

GIn Arg Ala ;gr Ile Ser Cys Arg g}a ser Glu Ser val égp Thr Tyr

Gly Asn ger Phe Met His Trp I%r GIn GIn Lys Ala ggy Gln Pro Pro
5

Arg I§Su teu Ile Tyr Arg éga ser Asn Leu Glu ggr Gly Ile Pro Ala

Arg Phe ser Gly Ser Gly Ser Arg Thr Asp Phe Thr Leu Thr Ile Asn
65 70 75 80

Pro val Glu Ala ggp Asp val Ala Thr g%r Tyr Cys Gin GlIn Sgr Asn

Giu Asp Pro Leu Thr phe Gly Ala Gly Thr Lys Leu Giu Leu Lys Arg
100 105 110

<210> 79
<211> 321
<212> DNA
<213> Mus sp.

<220>
<221> (DS
<222> (1)..(321D)
<400> 79
caa att gtt ctc acc cag tct cca gca ctc atg tct gca tct cca g?g 48
Gin Ile val Leu Thr Gln Ser Pro Ala Leu Met Ser Ala Ser Pro G
1 5 10 15
gag aag gtc acc atg acc tgc agt gec age tca agt gtg agt tac atg 26
Giu Lys val Thr Met Thr Cys Ser Ala Ser Ser Ser val Ser Tyr Met
20 25 30
tac tgg tac cag cag aag cca aga tcc tCC CCC aaa ccc tgg att tat 144

Tyr Trp Tyr Gln GIn Lys Pro Arg Ser Ser Pro Lys Pro Trp Ile Tyr
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atc
- Ile

9?9
6"

gat
Asp

ttce
Phe

-
35

v

aca tcc
Thrnsgr

50

Ser

ct gce
g]a g1a

gga gg9
Gly Gly

<210> 80
<211> 107
<212> PRT

<213>

<400> 80

Gin ITe val
1

Glu

Tyr

Ile

Gly

65

ASp

Phe

Lys val
Trp Tyr
35

Thr Ser

50

ser Gly

Ala Ala

Gly Gly

tct g?g

aac
Asn

acc
Thr

act
Thr

a1y
100

Mus sp.

Leu

Thr

20

GIn

Asn

Thr

Thr

Gly
100

ctg

Lew

tct
Ser

tat
TYr
85

acc
Thr

Thr

Met

Gin

Leu

ser

Tyr

85

Thr

gct
Ala

tac
Tyr
70

tac
Tyr

aag
Lys

Gln

Thr

Lys

Ala

Lys

tct
ser
55
tct
Ser

tgc
Cys

cta
Leu

Ser

Cys

Pro

Ser

55

Ser

cys

Leu

40
aty

ctc
Leu

cag
GIn

gaa
Glu

Pro
ser
Arg
40

Gly
Leu

Gln

Glu

gtc
val

aca
Thr

cag
GIn

ata
Ile
105

Ala
Ala
25

ser
val
Thr

Gin

Ile
105

FR2006030 PCT;?TZS.txt

cct

Pro

atc
Ile

tag
Trp
90

aaa
Lys

Leu

10

ser

Ser

Pro

Ile

Trp

90

Lys

gct
Ala

agc
ser
75

agt
ser

<ag
Arg

Met

Ser

Pro

Ala

Ser

75

Ser

Arg

cgc ttc
Arg Phe
60

agc atg
Ser Met

agt aac
Ser Ash

ser Ala

Ser val

Lys Pro
45

Arg Phe
60

Ser Met

Ser Asn
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agt
ser

gag
Glu

cca
Pro

Ser

Ser

30

Trp

Ser

Glu

Pro

&y

gct
Ala

cce
Pro
95

Pro
15

Tyr
Ile
Gly
Ala

Pro
g5

agt
Ser

gaa
Glu
80

acg
Thr

Gly

Met

Tyr

Ser

Glu

80

Thr

PCTIB0S 7/ 803074

192

240

288

321



