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SUMMARY
The present invention provides antibodies directed against CDH17, nucleic acids encoding such
antibodies and therapeutic proteins, methods for preparing anti-CDH 17 monoclonal antibodies and other
35  therapeutic proteins, and methods for the treatment of diseases, such as CDH17 mediated disorders, e.g.,
human cancers, including gastric, pancreatic cancer and colorectal cancer.
In one embodiment, the invention provides an isolated antibody which specifically binds to Cadherin-
17, comprising:
a) a heavy chain variable region comprising:
40 i) a first CDR comprising an amino acid sequence having at least 70% sequence identity to SEQ ID
NO: 46;
ii) a second CDR comprising an amino acid sequence having at least 80% sequence identity to SEQ
ID NO: 47;



40i) a first CDR conprising an am no acid sequence having at |east 70%
sequence identity to SEQ ID NO 46; ii) a second CDR conprising an am no
aci d sequeoceidnavisag at | east 80% sequence identity to SEQUSBINOD1747; WO
2012/ 054084PCT/ US2011/ 001787 iii) athird CDR conprising an amno acid
sequence having at | east 80% sequence identity to SEQID NO 48; and b) a
light chain variable region conprising: i) a first CDR
conprising an am no acid sequence having at |east 80% sequence identity to
SEQ | D 5NOiiiypghird CDRcpmprisingansaninopRdsemysniedaripe atneasiiOrosedesner ideniigerSEQ ID
havi ng atNQ:@d8sdnd80% sequence identity to SEQ ID NO 50; and
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ity to

sequence D 25NO 51. In yet another preferred enbodi nent,
t i nven nfu rovides an isgl ated ant.i bo jch specificall
18as"t o i herepid AR BoiRiean Ao Ry SRR Py b S A SBeES LB o SEQ
conpri si AgNO:47; i) a first CDR conprising an ami no acid sequence
havi ng at ligashirBCPR seqpresingan iachétacidyseduoncshayihgdnt JANBS5 Y6 guence identity to SEQ ID
NO: 48; and
b) a light chain variable region comprising:
20 i) a first CDR comprising an amino acid sequence having at least 85% sequence identity to SEQ ID
NO: 49;
ii) a second CDR comprising an amino acid sequence having at least 85% sequence identity to SEQ
ID NO: 50; and

iii) a third CDR comprising an amino acid sequence having at least 80% sequence identity to SEQ ID
25 NO: 51.
In yet another preferred embodiment, the invention further provides an isolated antibody which
specifically binds to Cadherin-17, comprising:
(a) a heavy chain variable region comprising:
1) a first CDR comprising an amino acid sequence having at least 85% sequence identity to SEQ ID
30 NO: 46;
i) a second CDR comprising an amino acid sequence having at least 95% sequence identity to SEQ
ID NO: 47;
iii) a third CDR comprising an amino acid sequence having at least 90% sequence identity to
SEQ ID NO: 48; and
35 (b) a light chain variable region comprising:
1) a first CDR comprising an amino acid sequence having at least 90% sequence 1dent1ty to SEQ ID
NO: 49;
i1) a second CDR comprising an amino acid sequence having at least 90% sequence identity to SEQ
ID NO: 50; and
40 ii1) a third CDR comprising an amino acid sequence having at least 90% sequence identity to SEQ ID
NO: 51.
In a further embodiment, the invention provides, an isolated antibody as defined above, wherein:
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a defucosylated antibody, and a bispecific antibody. The antibody fragment may be selected from the group
consisting of: a UniBody, a domain antibody, and a Nanobody. In some embodiments, the
immunoconjugates of the invention comprise a therapeutic agent. In another aspect of the invention, the
therapeutic agent is a cytotoxin or a radioactive isotope.
40 In some embodiments, the antibody of the present invention is selected from the group consisting of: an

Affibody, a DARPIn, an Anticalin, an Avimer, a Versabody, and a Duocalin.

In alternative embodiments, compositions of the present invention comprise an isolated antibody or
antigen-binding portion and a pharmaceutically acceptable carrier.
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Flgure 4 shows results of FACS analysis on CDH17_A4 and an anti-CDH17 antibody in LoVo cells.
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By "framewor k" as used herein is neant the region of an anti body vari able
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ant i body-antigen interaction, whereas the term"Kdis" or "1Q" as used
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1 x 10-8 Mor less. The anti-CDH17 anti bodies of the invention preferably
exhi bit one or nore of the followi ng characteristics: binds to human CDH17
wi th a EGSO 20f2/6@8aM or | ess, 10 nMor less, 1 nMor |e®sT/UBA@A1M78T | ess,
or nore preferably 10 pMor less; binds to human cells expressing CDHL7. In
one enbodinent, the antibodies preferably bind to an antigenic epitope
present in CDH17, which 30epitope is not present in other proteins. The
ant i bodi es typi caII bi nd CDH17 but does not bind to other protejns,
bi nds 28 lﬁsﬁldﬁeéMfgew ¢l Mol \lgipngl 125617 1988))c39lid Bhage fpsciiotin-ayidimER ((h B‘fngrfbr e,
nmor e pi.efieslogl 176:34&(1990 5 and directrigheted Ribdr @ ghdealiaureads by, Stand. Jl@mmM@r32r76r(b990))Dr e
prefe gichﬂlyﬂ- suth 3H asdayNh@lveBle@se &\{ﬁﬂﬁéﬂﬂhﬁgdﬁ%ﬁl&l’ taalsylidlsudfact Or Zellbextingeiir of

;

Pr ef Sk %353 whife1 démésk hiag ungg;oslﬁm 2045 é(iﬁrén@é @msﬂogamlﬂl @smpétme sasi%mh%

tan
| hSondh BB PR oY E{?gﬂ%uwéo seifaras oh e e histchds !
expr esgMgostyiy. Usgpliiie fegt imaungalobulin ispadsend freexssiei Homyy. ivhens rRmReting ghodyr e
Known i$ pregehiein axdess, it mll inblibin gpecitio binding wpa eference-rmibady toatcemmen antigen oyrat s H-
St andayseh, 85869 Se0t639L 886 t76-75%er RioRdi ng ability of the antibodies toward

CDHL17 ar I | <QFS
RLAS. 3) F&{}gév%ﬂrg dts Erﬁﬁldi f(gr ex v%% %9%%8 In{a%%v%?ﬁ@tm?ds ssuclla%s xﬁAZ gr(l:aYﬁésIcﬁ" H’Stgigg{fal |
i 1% hé’“%?&r‘?ﬁﬁ“é’gy GWPEE MGt Efalhw ﬁ??é’t“?"&f% reeuiypn ﬁF’ﬁ fWE §th7 RF V‘E‘ TPTHA®

ant i bdiding oftheantihedy ipeantigendmemeniver myyated warguiang obthe anfigek WesimiopyitbHging dpe to
such asndifidii@cdrae dhino 838 tesiduawahiy sieantigko samees & diiem densigeredarRaicaton oDaudi B
Ce| | tlelg)e e cﬁlﬂbdngmt B@dddlt]@ﬁ\ Rl dombRatoslmeddls Me;ﬁl@ﬁ@ha;{pﬁi@@@] Repesistd. No.

Jt}lo% ontlﬁea%@ ?bﬂﬁgarﬁlﬁ) cgg ogﬂpér&g lcyaﬂ’?%? %eaﬁysh%ﬁ$e tﬁigfﬁ' odS 1 he
0

E)Irw%gfr’]‘f’ Belp lsplaws sk e I GRS SNERB &1 Sie CHRAOT M o

or Theepitepgepirespending to the piodyupachtojserser e pepside Wupryi EefieRIt9p§ MagPippeompyptnnald
ant i batdoegntdhveratsh bher deivelopatl thich dgartdert shotvh @ EPRoNHf MBER [diScaxEsuoud Epipes.
Addl tio naels B HeRSH] iR Serf sttt iRIEIRE Ay huaf of MHANTRIAQGINAN atheadtid ‘Aestuatn CDH17

@ qcl geaﬁé?ég ggkqaaﬁgﬁanﬁusam% 18] dsYoflAhAGliShkL StbedSogs,

d CI’I mani ze VH am no acid sequence of
17 CM Ee? §°‘§Sh ef‘ﬁ’la 171 1]Y5%6%nd t he humani zed VK ami no aci d
sequence YS¥ioeEAcyts Afithe kovEiios arswissrieddEdyrher detilan the fellowingfubiedtds- VH anmi no
aci d seniueDid &7 Afitibofiel 7 A4 4R is shown in SEQ I D NO 44 and t he humani zed VK
am no acifthe SRMHIGBLE 18 intebtitin/ardhatblRetifed D Puriicildr fDkCorlaDichiGked Or prdfidies @ntht hat

each g&mﬁ F‘e§epcﬁfau 9hfe‘%n%@lepmaisseaﬁgﬂgﬂwhmm%ﬁmﬁwfé(ﬁ,@%guﬁm@?om@ be

r ant ecul es o
e mantor s 4 P R G SR e AP b he b0 MIPASEELE %%%*stg”y
t est ed U A ot k- Fheent %573@920%%?‘?Hé’ﬂ“‘é?ﬂc?(ﬁéeré‘ﬂﬂe’ihﬂmt%é oERaRef BE (e. g.
EL| SASYllowrngdharastblisyics: WindntoVikmam@DHK? whiak RS soaf 80 mivhoe saminMer &he d nMaor\Ks,
sequenoe phr & 18sg opmbileiptdfdratly MWK opRis: bin@s to Sum@Pdels &pressind)ICRHST.r uct ural |y
sim lar \{bose%%@lﬁsm bk Kﬁ}%&% pr%sﬁﬁrbﬁ#altya@an\{gem esdm fif @3HR7 Rfidni cul ar

VHNK p K
?@I or &?}'h(raieqsgn P're%enp n oﬁlere%\é\fiem]s ﬂw an{lbo%fes E}fﬁ)lcale bmcm?bﬁw but d?eesqlo?bm(? fo OrtT]%F i si;ng

a hea\Pyot‘é'ﬂsaPhblv%&r‘? %EB?eé‘S Mg |a<59‘(v ‘?:fSPﬂﬁf» PUch g2 §n °£1hri‘ h% %cﬂ" &‘Osf‘ea’tﬁ@’rﬂf%fe@@t/ [#dPt h

i n SE® bDmNE mdte greferablyt | yht* Mieamarey mpieaidferablp §xdA~ dberprdrs ievey ragere preferadlaki d
sequenc®’3ebr ekt Prefefaby, hEGtIbBYIB Ao i) bink errelard ploeidNior bathylesthe eitfobdiad doy

bi nds n%%Ztaanlrl}etglﬁJ RRknér bRt sfoPhbleculéAR G%Qﬁﬂ%@ﬂrﬁémt e PiRIRFEE 6d intehfifized

I g\éent It [exgressmgaé’DIQ Wan%larg g%s t(l:? Q\gYUate ag{%) ?r{t r}gallzﬁgﬁ%%\{% ﬁb%l tg%ar?‘r | abl e

r égi on
| i ght ‘E"r‘n‘éﬁ“’fg fPéF’fa&‘rBfee Hé@?ﬂﬂf“@@ﬁlﬁ?f‘%’? ?f(ffyan ami no acid sequence set forth | n
a SEQ | D Sn@darg assaystteevaluatettiedbinging bty ofd broantibedies [toward CRHS 7 @plkngwn inthefast abl y
human ifdRdlng fol dxample 185 AQ SYsein bldth RLAs) uadhliovoryt@nan adagsiarsuitsbiunisze dre

anti bQig%nb&ﬁmaEthlﬂnrlﬂe ExarPlel CAEbi knne\/i@sr(le%bbﬁdﬁl@gfﬁgﬂy)%@fﬂéraht%oﬁﬁs Ao &HiLeO

agl'()d Sags%s'lsee(ri] gﬁstasn%grd as)slét r]c(?own %ﬁ% $rP é@&e@sygterg%% fs%a:'\flgays%%sl b%pvdﬁrgrtg ﬁgll On
ant i b@ﬂ?ﬁgdp&ﬁehi fuapr Fg}lsmaﬁdé oelcgi 65 eposit No.'CCL-213) ceus

can be obtained from publicly available sources such as the Amencan Type Culture Collection, and used in

standard assays, such as flow cytometric analysis.
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I n anot her aspect, the invention provides antibodies that conprise the

heavy chain and |ight chain CDRls, CDR2s and CDR3s of CDHLl7_Ad4, or

conbi nat iwotdssmaf . The am no aci d sequence of the VHP8O/USBR1/00f78TDHL7 A4

is shown in SEQID NG 1. The am no acid sequence of the VH CDR2 of

CDHL7_A4 is shown in SEQ ID NO 2. The ami no acid sequence of the VH CDR3

of CDH17 A4 is shown in SEQ ID NO 3. The ami no acid sequences of the VK

CDR1 of CDHl7 Ad is shovvn in SEQ ID NO 4. The amino acid sequence of the
i Atibo R HWENtoR SEQ ID NO 5. The anmino acid sequence of

t he VK CDRSHmfm\@mm:?relMs pastxcmhdwp theisSE@d hidibbifies & finge tefear with segard hetheCAReof

one, tg\EQmNoge;,s g‘lour or five 35am no acid substitutions, additions and/or

de' et' ons '&dci(i)&b%glﬁa tﬁb%le%hﬂ?m'vﬂm e the rfidflo Q{tf%m%flpf At4h4ﬁ( E&%avy chain
e ST W E LR R )
chal n Y¥Hamirogeid semlamq of BRI 7_AADHR és shpvn CSRESIDINO Cppndrthphumgaized) VK amino acid
conbi natjieneesofiONET160A4_4Rhestamn iroSER iRINSetjuEnctenahizédéH WilinoDEE sefue@®idl 7 A4 4K
i s shogpHlN ASEAR is@nd\Q in $6Q IDND:AMTh AL ARINANSEAVE A fhoakidlsBfielde oEOBR 19fAGR
CDHl? g@%&%ﬁ @ SEQ ID NGO 2. The ami no acid sequence of the VH
shown in S 9 o acid sequenc
th Eﬁ VK vt th MS%’%“\"%“’? ﬁ?ﬂ?ﬂ ‘P ‘r‘?@éﬁ%t e &% angq}‘#ﬁ‘?&“eafﬁs gioh % |“H"e% a0
sequengeichsfl” toweeawtf@tm -@PH trindingymolagulgs of g gvention. SPH1Y pinfjag ofigych higedini no
aci d saduenbed”ahtiiddes ¥AQ ‘tﬁlﬂR&dmianBHhﬂldlAg agbhysidescabalaboveranSEQh¢ Exan@les4dg.,
Prefer E-IDIISXS) tm%ﬁb@rﬁhenw AR NYITE %ﬂ@%&%@ﬂ(ﬁﬁa %M’)&plwsﬁse@&ﬁee ftoMPa pdrhE e,

four ogy Ndafsa,,ﬂ{g ﬁgég%@%ﬁfg r&rumt \541 b qum%a ref%s,'bfy g@§e¢&cghe

a o n va egl on

?‘ﬁép‘}r}‘ﬂ’llﬁ' Kpairae i'séfﬂl?é’e‘i’?é’ﬁ ﬁtmcmr ys‘m‘f SFI"GHSt her aspect, the
| nvent| on pheeidiely, mring Boeitdle nratiogprrpfessa atltﬂ@dhéavpﬂ%l}gal n and light chain
CDR1s, a icbR2haiarvariblER8g onfon(bbihg ardmidéacidseqoamndientotth dnSEQ HENOoT andlhléghachamo
acid S%u@@fégloﬁto&lml a¥hinfaoiRdid 8dquedebiict fodh id RSEQ 19M@WR; i n SEQ D NO 36. The

am no ggl.d, &@9};{{%@8 Qi ﬁéaﬂggl\{li% épﬁ% %f ﬂun?%ﬁ %%x 5 shown in SEQ 1D NO :

S
42, The am §)e 4R i s .shown in SEQ
B A A e .
in SEQ h@m@amzvanabﬁféglarmwn&eg@@r@qw@%@qwcec Sﬁbfom?( R IHNOCE-AA adighyR j s
shown ¢hainSEQbleDedi codprisiipen aminmarideitnseguior i 05EQ HENYK3 ICBR8remfthe antibody
CDHl?_gbég_ﬂdauysm&gmn Bre®RiE@ly RnPCDHL 7. | n sone 10enbodi nents, there may be

ngset.tgﬁs TRy erfd% G AL intd Ylsnmd%%a%maawa%mﬁouylcgagm,%ddltlons and/C or
abt ‘éanyeé‘F‘Br’( a‘é% r8$1°‘l %Oé“ﬁ“is‘d%f“ Thay ﬁ"‘ U RS P& 't

nb %5 Ve \%Hot her

aspect Shainpyarigblaredion PHFIBY pryuding#rid saveacedt Rk i hNCh4&peci fical Iy

bi nds vireradhentibady/spec bealy beilngDH1E ajefaativelauman CRHINT. vari abl e regi on

corrprl Si NG Inlapotier hipeaf thé&dakRertionProvides 1@ tibydied FHaN@nipeibekhS RGUL EHath M 1iPQhdil NO
N éDﬁ‘lééﬁRf&%n@@Bl&? BREDA P A425 c@ﬁhﬂ&hoﬂgih@eéﬁwg %ﬁo Qhia SR PoNi: v

I I§() |F%€: % % rEpSIi’I%\rSII’IleQI %nIDaI{R) ’I%eammo ac1§gec5uence Pt e%%}_)é@l N%Dﬁﬁl A%nd

C al n—varl a on CO COprI’I S|—ng an
o o 1 Shtem G Sk e B . SRy Nl seqgioce of therwi gD&ée&ﬁaH@p@@amgv SEO4
am no ¥0i3d Theyuenead WHUGSE@OIf e NG CBB/{ oPdH17_Aii§ shogn irh§EQIIDOBR: éoﬁmansnm‘g an
am no @& sdqueReWeE Mee/KDEDREGE CIDH NOA4Sslshowh irSSHEIDENDOS ThNhSno dchisequeRdyoflie
one, tyR.cor3EEDH19U4 @EthJn\{ﬁ’SQ@‘I]B@J(ﬁ%' ﬁrm bfekbl A OB, tw@ Aliet | 19R1Sr &G/ OF

de})ﬁe ti OITQI%O zlimd sut;'s%tu%gyns ad(ﬁhons imdl/ rdee ons m eamm %10/1(932%88%? &f)Rﬁrﬁned/Oé@ o(fhlal n

varl abl e 1€g va regi on regi ons
are de*anWééﬁlédaft@ieﬁagl?’h@d@éBﬁ? %f&il'éfﬁr(d 15%%%0“ E. A, et al. (1991)
Sequences dh yRranethérpspee the myemioh prpivisas ankibedigs gt conftirfse e Betivy clowin and light chain
Depar t 0BR1s, ODRHemb (ODRIn df CIIHEN ASe4KY, iof €sinbindtibhsPhHdédf.C Alid adiind\id Riuedeedat)he
The i NYARDRANT BN T CAY aKiYshBRAW :ﬁ.%nﬁmew e %mb'h@i@%éqﬂ&ncg BBE Vi @@ﬂ@@ff

Pajf! gﬁ%:ﬁer A4l s sf?J GRISPB I5ARES" TROGARLY % 08 4 §1§‘%§d}&90(§tcf]b}ﬁ 7SRRI

n
I n nee I've anoun E erern,—

parti cHFEPRy 3 gﬁf‘]%oa%iy e SER RS L e /R AEDH GG b in SEQ
ant i boldl MQ: 4c alhe pinmg agid SCDRACT ofithel VKHEPR 20t GRIET- B rfdfi inghospae SEQAPINO:i4§. The
pr ovi defino acid sequence of the VK CDR3 of CDH17_A4_4K is shown in SEQ ID NO: 41. Preferably, there are
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primarily by the CDR 1, CDR2, and CDR3 regions, the VH CDR I, CDR2, and
CDR3 sequences and VK CDR |, CDR2, and CDR3 sequences can be "m xed and
mat ched"” wWo0.2e12/05@8Rs from di fferent anti bodi es can 35 becmwivsea1andsmat ched,
al though each anti body generally contains a VH CDR1, CDR2, and CDR3 and a
VK CDR I, CDR2, and CDR3) to create other anti-CDHL7 binding nol ecul es of
the invention. Accordingly, the invention specifically includes every

possi bl e conpi nati on_of CDRs_of the heayy.and |ight chai

bi ndi ngfedrodhy W, Tour P tp a5pRp 47idk e pRgions, pqclisg andog He%@s it %ramag‘il?cfgyﬁ?é“
bi ndi ngDRZandips CBRS of thp bek v blwirevaziable regionlged/ehibmiighchainevagable ERIOSAS

Bi acore(r) apalay&hes hspefl) thé reddioy prduﬂd&i‘an\lbbdﬁ@l&xaﬂ&mmﬂemee&v@blemmmde@htamdn

mat chedpp tsNE€pE3RAd CORBL oA 1 AGDIRS o5 &MIBEIAGEhs e PLdE, armmlﬁ&w@sreq&hka&%ence

t t [ M VK
oed EUTERRILH DT L L S SR ol P ety
fr om aCREI AR AR Wﬂg@&%@ﬁ%’%@r é?‘aﬁwo pdd f—e@mna%%%hw/’f*r?%%qf%% rAf AR
si mi | ais SIOBRIsSRQYBNNO( 39 . Thetamiviol akidisequercgdf thy VASPRR bof CRIB1 T Ad_4} disheam ihPEQ
ski || em ®¥0:t43S @he 5n|ilﬁ<$ adidD3eghencd¥P tROVR 0DREQS ¢PET 7 USR AR 1 B0 &/SPRGHANG: MK The
s equena‘mo a%me &Sk BYRS Upéltmwmnaz RRFovA in @quD\a% af dﬁ,pgom\éll VK CDR

stry se uences
di @Cl O%hné WS? %%hereggli); rﬁ}cggpf Y:}gﬁ%g; géu[rggﬁn CF am]nﬁwﬁ; ?%ﬁﬁlo%c aégq;t CP;; a lé%;r (:;et ns mn
anot hethe aipRcids if Jneer iofbe heayy phad) \griakie rrgion @rderhe F38dy, or
ant i geverigild mgiomg portion thereof, conprising: a heavy chain variable
regi on COiRjet @RsTRME h@haghamvaﬁbﬂ&oaﬁéﬁnsmmebosg Wwaizh @fbcifically Bilkd tgCaihprin-
consi st pg, ggmgSEQ I D NGs: 1, 29, 36 and 46; a heavy chain variable region
corrp N@%Vg N bﬂo acid sequence sel ected fromthe group consisting
EQ 1D 9 n36“a OFERY AP heavy chajn variable regi on CDR3
corrprl si ng ‘hanﬁré‘rﬁ%c%’@}ir’dmgé’é]ﬁféﬁ%émééqqé?ﬁc%ﬁfstrQ)Ir]H NRe4®r oup consisting of SEQ
| D NOs: 3, i39s@putl QB3R cemprisgigtan emaioracid asduarisk of $EQYIDNOCHBRL conpri si ng an
anm no aci d is)ehieCBR S6mekingtn hndiviatide sguente of SEQ I3 N @8;ahd SEQ | D NGs: 4,
33, 43 arlﬁiaﬂ&tchamvanﬁbll:}&l%c&hﬁhsﬁh variabl e region fCDRés(I:EOWFrDI illcgg gn Z(r)n nod
8.?(9 SequenC f}v{Pt C[ﬁgcompnsm g%?mlnog(:lguer%uf(‘:d%%éflﬁg me 91 Q an

and a [ nrvar riSi ng an amno acid
sequence sé‘l)éé‘icé‘&‘ ?P%ﬁ?@%‘"@@ﬂﬁ’ﬁm@éﬁgﬁg‘??ﬁ@Ofﬁ GENPDNEEd 6, 41 and 51;

with all possithirkCRRenprasingan smiwiapg spysese lof SEQ Whdep h Imhemamb@adsnts there
speci f i cahdyye bhe)theo, (B Dur q@rfiet emiblayid bebeat SoRHEditi 26k and/ar @dediony ih @@ amino

enbodi meng;gs ﬁ]@mntbhgq,yd/&qmw mhemawar@alaﬁlrgg.yﬁn%b kg LERGhAR viTBk

c ri SI n SEQ NO 1; a heavy chal n varl abl e regi on CDR2 "conpri sing SEQ
eav chal variable re conpri sing NO 3; _a |ight
chal n vaﬂihaEPéi TF%@SGFF délfil‘-?fteéﬁﬁﬁ% the Bat M (ﬁalf\?@':ﬁA F5- § lPéﬁﬁSG%ﬁa‘?@ﬁ °Gari abl e

r egi onPrapR2ofdmmynaelegiead InSESy, [FIfthNditHn, HiddDepaftingiitof Hh@iihrﬂnﬂl'HPma‘bS@VlF@gNHﬁ CDR3
conpr i Bibhgti®aQ. bD3ND6. | n another preferred enbodi nent, the antibody
CONPI i SeSthe thvBRBN YarOAdrY pYided R R tho& Bf R rifd Rdiri€ O4HRE t@h&@at@%%o’eﬂ)rmog@anc@r

C ?}lé b‘%: N aﬁs@rﬁva%{:n oeagéug cLI ng g@%?%%glrﬁg%gté\gggol;g Q&ﬁl‘ég flgrgﬁil n

var i abl e region
CDR1 cBSH{5PIF F‘ﬁ?eﬁgf %oée li ght chain variable region CDR2 conprising

SEQ | D NGi%D, thaafmh af thesg lgptiheriss Wn\bmdu taGPE 1Y ang th aCBRS birdingspasifieyy SPOVIdR
NG 41. primarigvg theetDRAL, €D8R2Y and CER3adgionenthe Vi BORANCD R Gyd CORPsegmeses and Vi
CDRI1, CDR2, and CDR3 sequences can be “mixed and matched” (i.e., CDRs from different antibodies can
35  be mixed and matched, although each antibody generally contains a Vi CDR1, CDR2, and CDR3 and a Vg
CDRI1, CDR2, and CDR3) to create other anti-CDH 17 binding molecules of the invention. Accordingly, the
invention specifically includes every possible combination of CDRs of the heavy and light chains.
CDH17 binding of such “mixed and matched” antibodies can be tested using the binding assays
described above and in the Examples (e.g., ELISAs, Biacore® analysis). Preferably, when V,; CDR
40  sequences are mixed and matched, the CDR1, CDR2 and/or CDR3 sequence from a particular Vy sequence is
replaced with a structurally similar CDR sequence(s). Likewise, when Vi CDR sequences are mixed and
matched, the CDR1, CDR2 and/or CDR3 sequence from a particular Vi sequence preferably is replaced with
a structurally similar CDR sequence(s). It will be readily apparent to the ordinarily skilled artisan that novel
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35 a heavy chain variable region CDRL conprising SEQ ID NGO 36; a heavy
chain variable region CDR2 conprising SEQ ID NO 42; a heavy chain variable
regi on CDRO8 20msuissi ng SEQ | D NG 39; a |ight chain vari ablfrasse@gioor’sCDR1
conprising SEQ ID NG 43; a light chain variable region CDOR2 conprising SEQ
I D NO 40; and 40a light chain variable region CDR3 conprising SEQ ID NG 41.
I'n another preferred enbodi ment, the anti body conprises: a heavy chain
variable region CDR | conprisin

2012/ 0%4 e@ﬁeﬁ?mi@/beéwgd/basﬂewygeﬂaprﬁnvawa*zﬂ/e Yia Yx GPREBRE™ SYHFIFS i ng
SEQ | DviNOtrugyrallpsimdensgquenees from dlrei GIDR ecqpagesciscloBRIetsintor menqsipndRaipadienO,  48;
a |i ghetDetriAn. vari abl e region CDR1 conprising SEQ ID NO 49; a |light chain

Var i abl e A&&'dﬁ@ly%tﬁé?qgebtst‘hggw% Lidvided anﬁgylatﬁﬂgo&@lohdl dhMbo8Y 3k Bheigas | abl e

i 0 n is wel knovvnlnthe art that
% mogmn&mﬁgegm%lseﬁt fromthe CDRl and/ or mai n(s al one
can det erdfcHe h#B vmah&r?sgors | sqrenrisipe @ 2rmifo agid sagBdge feeﬁctea frewgha 8UBint i gen
and t hatsisiop of JHQ@INOs: AP esanddh; predi ct ably be generated having the sane
bi ndi nochespsBbih iveridble rEASEODRAN canpieiNEan akinkR3cis SqUeRE Selecta Erond the groXacanbisting

KI'i mka,r&kq abNOSB§|3b|%\.]47of Cancer 83(2):252-260 (2000) (descrl bi ng the 10

pry duct.i on ni.z ti-CD30 -anti bod u5| n heav

DA i b T v =S reBa et RS DRI PR o
Bi ol . F§6WBINPBad 320085 (descri bing recorrbl nant epithelial glycoprotein-2

( EGP- 2)lighththpip oveliiabde reg pgDBh kgmpraglha amino ghid sequGoRSe sty feoncibe grioup pramsigtangendt al
mur i neSEEEBN0a R/t 33, EGd29ant | body) ; Rader etal., Proc. Natl. Acad. Sci.

U.S. A al tﬁl%maﬁa%ieﬁeglwéﬁkz CORREI gtah 08ird 2888&kLeRE sér&%%mle g.:aw) edndk @ den

avf.3 8| es drgg a heavy and l'ight chain variable CDR3 domain of a
nul|5| ne ‘% rr avf 33 anti body LM609 wherein each nmenber antj body
conpr |asle%§t %balawgleqb#dfgl%a’agﬁ EYNRIIFING2H émt“HéC‘E‘:EJFQGefHB srdgcipddiogn the Bronp eengisting of

bi ndi iEQ heNeagelepd $lope as the parent nurine antibody with affinities as
hi gh owithulighsibld dbaibidatiéhs paing péssiblel Whkkeif the i@y speBicdligdinds @DH,17 Jprefdably Chem
Soc. L4hGnREPIinZ162 (1994) (disclosing that the CDR3 domain provides the

t signi.ficant cotrlb ant i en blndlng) Barbas et al., Proc.
bbbt ESRARL SR AL - -

(describing the grafting of
heavy ac‘waw Waﬁbﬁ%ﬂ\e%%éc%fpnf‘ﬁgég Iﬂa 3{;SI -1, SI-40, and SI-32) agai nst
human aileaehtia varidigs regiencCRR2cammaivpg ERQIIA N§F:2;an anti -t et anus t oxoi d Fab
t her ebyhetBfhas viriablehezi@xCBR 3 agnphisiay $EQMRIND:EDR3 and denonstrating that the

CDR3 daqmaaalvmleqegéﬁebﬁdcmmngggeneqmhCIty) and Ditzel etal., J.

I nal 7394 1 SGrl ft| ng studi es wherein transfer
o;%gnl lgthh%a’ﬁvamberﬁ%‘gn&?%%ém%" ac sEbQB]&S ’IyspeC| fic Fab LNA3 to a heavy

0
chain a0l aChﬁ‘BrYﬁ%%@dF??rbC]PB@‘tr@i”éﬁﬁngc}QcN(g bi.ndi ng Fab p313 anti body was
suf fi ci erln another prefgited Gibedimeyt, A8 opelody caparigesnf t he parent Fab). Each of
t hese aehwrdiiaesiabk répsreCR 1 cveprigiag SEQADINO:3@f erence in its entirety.

Accor ddﬂeg&yychalh bé‘nalaree@gemcmmgdwnang BEQVDE&s2;monocl onal anti bodi es
C%%prl Cgngd{ rﬁ?on yco%g)gllslg St gBtNd:gbal n CDR3 dOITB.I ns from an
b Te‘f’%

y rrve ani-mal , wherein the nonocl onal
antl bddighi S2igy pn CBBLFYTRISINE EQ ﬁmg to CDHL7. Wthin certain

aspectashghtqhemmle@éﬁtﬁglpm(} h% Farrrisine vERD NtGendnal anti bodi es conpri sing
one oOra light ¢hain@anapleabgloro€DR B gdubpricingiSEQIDRBO:dbmai n 30f rom a non- human
ant i body, i, shéaar frefeted BRI NNt fRtan@ddl batbtisesther ei n t he nonocl onal anti body

| GO W t i nbodi ment's, such
:?vsgﬁfaf‘@é@acg{‘“mﬁ‘%'“ég%éfy‘*p*"“@!"‘“igsggglgw jeavy andlor 1ight chain CDRS

domai rf FREHPY KYH: ﬁlﬁ?\%‘ﬁ‘%‘ﬁ%oggh? bl e of conpeting for binding
with; a(*t?}VYrCéwaWwab}?ée&"%fél?ﬁ%??&w“é‘ﬁ&§5@t”ér“i% %cs; (c) bind to the sane

epi topﬁ;ghaamdnheana(btk)regaav@Dal sonmprisme SBRABINWQG4Hf finity as the correspondi ng
par entAalghidain Rvas Baéd OORY conrd?¥éing ISEQ IDIN®ROaspect s, the present invention
PreVi da 9%1%3%' Sﬁbﬁﬁ &&&ﬁg@ﬁ&b%@ﬂe or nore heavy and/or I|ight
chai n msu ns ng(f% Fﬁ{% aq)o ?%Ff such as, for exanple, a hunman
ant i body 6 eh%rﬂ ef’F IS A RBIPOSN Wherei n the human antibody is
capabl@eéwcéﬁEG?ffalbl@a?gl%ﬂ@P%H?W“ﬁ'&géﬁﬂlﬂ?NWﬁhl n other aspects, the present
i nvention provides nonocl onal antibodi es conprising one or nore heavy
and/or light chain CDR3 domain froma first human anti body, such as, for
exanpl e, a human 40anti body obt ai ned fr?m a non-human ani mal, wherein the
first human anti body is capabl e of speé' fically binding to CDH17 and
wherein the CDR3 domain fromthe first human anti body replaces a CDR3
domain in a human anti body that is |acking binding specificity for CDH17 to
generate a second human anti body that is capable of specifically binding to
CDH17. Wthin sone enbodi nents, such inventive antibodies conprising




WD 2012/ 054084PCT/ US2011/ 001787 one or nore heavy and/or |ight chain CDR3
domain fromthe first human anti body (a) are capable of conpeting for

bi ndi ng wohpi12dsyosnet ai n the functional characteristicspctas2uiiooi78D the
sane epitope; and/or (d) have a simlar binding affinity as the
correspondi ng parental first human anti body. Antibodies Having Particul ar
Germ i ne Sequences 51n certain enbodi nents, an antibody of the invention
conprises a_heavy chain variabl e, _re%i on_froma particular germine heavy
chai n 3 ifADfSEP IRiAbteTegiehePRAseRrsme SEQHP N%idi'n vari abl e region from a
part i catieary cheinvhiiable regiggh€ DB hedrprismesEQJPAHX%I48n gene. For exanple, in
a prefgighechaRvansbldregivn CORE comptRRgiSEQ IPNvi4¥es an i sol ated nonocl onal
ant i bofyon: QhindRridH ePENCHRPALAHRYISEQD NBSoela conmprising a heavy chain
var ablle 5(3%1 on.tbl']1at i Sﬁé?? (gr oductSE fI Q% 'dﬁl‘l ved 10 froma nmurine VH ||
regﬁ o KA1 B8 g arablesPeigT (RRP SETRASTE) éeRe ?r7: wherein the antibod

Speci 11 cdl ByeBinere ioBae. ha fhe B3 domr e drleety Gem otk meptor COR

i nventdogninfs),alind em determigotha badingsprodictnef anantitiody &y a cognatgrantgeh agkthatynvuitple g
por t i Oditibdaek €& predi@4HDY beSdeR@atdd haviigltheCsmt Bindiag kpbificity @édodh al doaimon CORBE

producg, d%[a 05 d 8l Y bihid 'k‘i’imké‘efw[bﬁﬁsh\ﬁ.*(of%a?ig’erg_?([@gzsz‘!%@r(ﬁioﬂ) GbB&rang iHody
F1 QA i . . d
CHE"! et o p Rt at-CPEd besly s S e Te it pfgrbiegpinain CDICS of Hohne

15ant i G50 aehegy Botk Behow ket e dfMolvifieh 216738 138° ERPDKeggribinegRenmbinsat epithelial y
chai n ghaoprateine? EEFH2) Rntitodies issngtdnty the sducthanfCRR3 weuenveedf terperental murinedOUH | |
genfe Hl AnQIEGR-28Akibdts); Walder s 416 @FMVMHLOR!. §8.1@ 5. (4WE: 81 030 11E 999) CdesiétBirighieanel
nucl eo . 1.1: . . . . N
.meﬁalﬁﬁ%ﬁ%gg;%g 568, LW’“ET? demgﬁﬁeévpaﬁﬁgh}zhatﬂ,hﬂgngﬁe éﬁlé?ﬁ&%.éﬁé rs% dvhurine

conprises a I I e regionthat"i1s radu 0 erived

f riom Pfi e B EMAES wERE b iy PRt SEPTRES SRTFLsstveass LRl os
set f drRI fomagmEnd capafles! bingng the samerriapsas Hf garepfaryrmp anfibpdy withf&nities bigh7,
pr ef erabigherhhamalre @ikl Murine antited pnBhrbss ekl ,dndrarthielyosbe. Al G204 (8994YH | | gene
HL7 or(difttbsidg tha @ie@DRAHRHaindIn6lidéK tHefmowisi@hifd@nti cOntEbAMbA towhtigdhShintig); B@baien, an
ooy PV 35 DEDY AW 2sh @R IR NRHLAR 16 of IR Rea el €DRy 12

D B e pesy Phanie? Bt Sid. B9 2P Bbabstiimiah aPironin PRA SR Py phagr ln

nur i nenldstEns Reoif Fkiherghoneirging Herduing bepvh chajns¢iaR3 andremgpptrating that the PR3

mur i nedomamaivog taiberted hingmp epecifiortar ynddligglleayle d. lomupdlathd: AAP{7H9 (11986)ddastrefere of

i nter @iftipg%ﬁld&@ t“ihbl@ﬁlly{ahi'f&tof bily tHelh€avgchanl .QDROfo? a pel’red't galspecsic Faorm Aﬁtorﬁ!ﬂeh@e
ger m i fg, LFTMBRL,RIMILE (BRMUBREE LA PR 1398 stdbt,aé,eaasasﬁﬁﬁteﬁho byaif Bi¥BALI N t he
n%l eqt! dfe .tOI‘ f t%m e t?’ctlf)d S%q)lflﬁlrf]:geere@;enteg ?S haerr%:%I pn%o }a%thFefqun%l 1erlolEsle91§rep f
arfino BEFESENSRNEY FEY- ST MG TH SRS K n?fmnq'é?oi)u Y hs ana s el et |yhg/ t he
nuri ne getRPTREY; heprssg! BT PHPreddRseReclprrhintipadics| cgmprting epe ppaEheR yerdar |
gr eat dight dgrin @@R3j doynping Fom e angbqdiedrcizcdofont i buraantdr boetumatranaal.ivthotbyn thhat i s

"t he ph&dticial Bftibodyis capable vBPedifi@ny biadipgtotG Ml 7arwithif ted@ingepedls] tA€present

I uN O QR4 JréVids HOROGShaMRYb SR b éthpHstiEoROodhbrd nélivl b @ HeRThaAR CORIMBIAMH t O
the gefm | N6 SEANENESay QUK of Pinal Bl %%‘%Eﬁpéae’ H&&'Hﬁh%'r{&ﬁ' ag&ﬂl{dbgﬁ, s g%;%glle f

mit at 1 ons_or |.rrﬁ,enlf| OFP/é.F | I’l% [08UCtI on_o gf? -_dl rec ea nmut at 1 on, wever, a
sel ectBerifiAlY padips oyit) (Withingsoge GWB%%?C@%%%S‘?Y&%‘%aB'étr"dleﬁ CAMTEEQET Us
sequert@e havamdiniigy chan §DBé domrie Eompagnrbuminangbedy(priee ¢gpsbig ¢fisempeting for

i r nmurkoglingbudthi () eeediretha Aghctamalt dhbraGersstits) () Biad t the sintwpsopehaitl/or (B hivefaysirhiiue

ant i baghyiRS iy RY MBS FondAg Par&:RATRBA BEndrantibayger m i ne i mmunogl obul i n am no

a(“3'»i5d SEQUERLER o fer Qst hc(?r e PR TR V((,n?i'o i ov#agsrm %Bmahtﬁ)%dl%g&% i ))ne or

certain cases,  an ant 1. pody be ?p]i eas] gﬁ% or .even at F‘eagt 9463“ 97%

550 AP0 a9 pHisht i CIES oo TR A oaR TANED P Eh oS e AP S e quence

encodeutitpdy phieingrairem i pen-humren goglab bhibtein tepdenan Tibodyis gpablg af spoeifiedlly binging

der i vad CDHoM Withiarothet aspeuts, thd piesnt Geémibn previsdequ@mnclenaMahtibodies@ingyising ompore

than 1QoahdapPardatdr Heitlichdfi®CORS @6mdif @BMtalTRst AlhALanABEY, SBRIME RS exMMQdREmAY t he

B e A

di £ 1 ertbae 19 FRRLE fd Wiyt CPR > Sampie free t@%@&‘&%@%’@mt AV TGRS SRS domain in

i mruncgiuaiee pritodyethds is lacking binding specificity for CDH17 to generate a second human antibody that is
capable of specifically binding to CDH17. Within some embodiments, such inventive antibodies comprising
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WO 2012/ 054084PCT/ US2011/ 001787 Honol ogous Anti bodi es In yet anot her
enbodi nent, an anti body of the invention conprises heavy and |ight chain
vari abl e weghmms4maenpri sing am no aci d sequences that areThsomhogoes to the
am'no aci d sequences of the preferred antibodi es descri bed herein, and
wherein the anti bodies retain the desired functional properties of the
anti- 5CDHLl7 anti bodi es of the invention. For exanple, the invention
provi des an ol at ed nDnocIonaI anti bod or. anti gen bi ndi n or n

t her eof"® °&6‘H‘6§‘F§’D’ﬁ B/er w@a%m&%%ﬂ%mfa%’r@e FEYPER P aRtPegy *P@ﬂ“-fp %%Lﬁﬂ%

var i amowpptéglf@rrbmdMXewé!, tb) retain the functione! ¢theraetpristinei( @) birdite Bissame eiPRen 2N ses
an am e asdntarbaiirRacnity Agihe carapondng pareBBlhritdembn agibodyo an am no aci d

sequengRibolbs ﬁgg,,{g@mzulag@emgge seafed 44; 10t he Iight chain variable region

conprises m o acl d' sequenc at. is.at no
aci d se uegnccglat P(ﬁ: ts, r%% c?yﬁ r}xe mve %o% co §9‘§e§ ﬁg ga?x?&ag:aer %1%‘%2{'1 o
human jlar ge‘l"H’é“edﬁ?‘th?BﬂPé%ng’("h%‘"} m%ﬁid(%ﬁhﬁ%tth Xy Bf

an ECSQHOHne!i@hthlmmmmloblllﬁl geM.or less, 1 nMor less, 100 pMor |ess,

mor e pr ef eFaduxymplf) ipdpreferrk®&nbodibhat, &mtm\beﬁbn providedlas Bokien mohﬁnldaanxmeédysor
tr ansfﬁ%@gén%mgfismn ietebd Zomanilnrg a\ﬁ@;waHén emgrélrwtﬁat lstth@px@auck SesiYiesr

b f
aﬁltol bgé m z)1< %ﬁl?neev,' ﬁreglc{qrg;r]-l @Eﬁ%né:l rTér‘lir]:urme U'ﬁe g\}ﬁel‘-il )vherel{}%/e an{xboady s%ecg%alg'cbmdsces
may be‘ Ié%% Iy oy anagsypredistsy eghagimegdheinvaygon rﬁawﬁffsaa &a@tefimnﬂ@%éau@ﬂ% er allg¢

f ort h abgenebindiug mertion thwcbpf, lvervprminpg\iHi ghnahaivikariablp rogion thanis thg pradudt of or. deriveddons or
gr eat ef purindents-3adend, Whtbid théAnabsly ¥peciiRgilyobisds@DHITe sequences set forth

above, CGIH Q%n&ﬁ’ér%}e?&fid ggbm{mémttﬁ&ﬁ{;@ﬁb?pr()@d& -an isdlatel n%n%&&ﬂa@%t%dy or
nesi s cid nol ecul es encoding SEQTD NGs: 9,

Pg@ nh €1- dm %n ereo} W?l remL{ﬁe an 8 Oc?

f ol 36 rb gt St RE SR BHEY Va tered antibody for retained

funct | SAPHSS A eat"héhaf'h‘f?&‘f“?%f?&ll°né*§éé3}}§ ryuehf Bederied 5pm a murine Vi dhoene 1 7.0n,8;

i dent i myringdubregion ME 10Meens brfudrgsees indudy thenmcletisia sesfuencaesehfonth ¢y SER I &L 7 cal
posi t i 098 sepceetlyyy the sequences (i.e., % honology = # of identical

posi ti &9@6&95 ﬁ%ht%hé?rf sl ;egmshaf ,sm@amdutc@lﬂon@edvea Qorzémqy 0t st30gemivRRh Of

g%s n%en? 1nc1+1<?ets thé ntgcleon%e se&uences%ep Eﬂ_tlh n ffbeﬁg 19 h er 9 C(lluced for optinal

ali'gn ison"o seq efices and

det er rﬁPFFéff“ithb‘B‘ilstﬁ@P@éﬁ’tpr?fﬁféWt'f“Wa‘bgP%en two sequences can be acconpl i shed
usi ng a rixenplenefiao antibaiyavingm of &% Ihgese Hit herdVy H ragina WS lapdriVi phYx X8l es
bel ow.COlE_percent identity between two am no acid sequences can be

glet g(r”m neﬁls b3l Bgeih NG aad)lmy ESriRs@f helry o3 AMRYRSiS vaadle Weidds kilagfs “(hEpraatd: offgp'r -
( v2§r dénvid égm a gzgrg‘ 9u§a§ géx\’ilv‘)‘;\%[ggupn%? if Q%e%néﬂﬂ'%%%gﬁsr %ttl% llll.:l(;dg al;eh)%tm g\lmpa g

enal ty
of 12 %{ﬁﬁ“

‘86 P |gf'§j“t5‘F”ﬁm“’l°ﬁ 08 i §5PGn Sughrest ?‘EQH‘? €9 H’S‘HPH “B‘é ween two
am no isgiudogetylie aene Sibreardisptayerberephagaich tbgﬁrmgert antpgsed papaibodnthavianden (. 1.
MoL  Bi @bducth érd‘deritod froth 9 Bhjinadegolinetimmundylctiolih segudree tani e ¢den(ifiedads eathibyt 0 t he

GAP prQghaiRgith dubRotfdeler Sihb YEd &qRGCKSURe {na¥ylté e Quabotilt bidinihd\WiM LGEnERY |

o9 I n 1 n o sght of
1250 4&'1 &%%T@ ?gxﬂﬁ%&ig‘oﬁﬁ Eé”?rﬂig%] &tf& gs rPnA Q Epﬁ &%g;&ﬁlﬂ'] q&g& el
Addi t 1 SRR nFeRensE G BB L4 |1<{}“m€/ht8 thskeghsioe o e o 5b aitipadihatis he product

i nventdfoer “derfred fremhe parpenla) swgnggeralingigappoglehylia fragence §1ap 6P ANEC 8@dr ch
agai nsdiffgerskd a5 colapaadiias 68 gbmling ssquencanipt ®, for dentpld yaturelno@drring sersqic @sutatiSoc h
sear ¢chgni&abndd fitB@Ichi & sTRAe-BisdciR ntu@ion BN ed) b 09N aO VRIS byitally Rt 104st 90%

AI tSS c mfénhc En a%lu O 40}(@% CE € M)An amA}IQ(ﬁchQi se l%l]lé C%Q(%-CJ‘Q El'uf%%r ﬁ“eq}nﬁnuﬁ lenI?S

9

can OI‘ ma W .t

bt ai rEhe %oraepsda"ggcq %%ueﬁ&%lﬁ%gﬁ@e IRCIENA Btiye PO S g O

i nventgeoniine Tampiaglobplingam potridienysRes ff Qtherpecies Mhr TUEA spuipe sguencesplied
BLAST w@aain bsesibn dntib@ly nsey be eSleasi 984 or eveAlat Isash%,€67%aP8%, of 998 7denhkat ingangndAci ds
Res. 2a'é(dJsZ e33O th3 480 aMB eduetict bicoididy BlARIMIaRAmMapReshull ASE. Pymgla®m, VO

2Qh2/ O nggPQJehJ ,9Ja}\/as?@&izr&zu&n@%elqﬁ%@wqhen@@wm%ﬁy%qﬁoré R&n E(ﬁéﬁﬁf&éla’e

P O0T Al [ b ot A A, DR EASLL) a0, BEsedy Sec o gl bl m b, gov.

ant i bowses.ghe ankbody 7 ﬁ‘tSP'Gh neBRiSHhags OraFVﬁe'wyore Hand: 3 dr praanang s @ﬁerence from

the amino acid sequence encoded by the germline immunoglobulin gene.
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5 conprising CODR I, CDR2 and CDR3 sequences and a light chain variable
regi on conprising CDRL, CDR2 and CDR3 sequences, wherein one or nore of
t hese CDRveeqleasems conpri se specified am no acid sequemrcedasbagmdi7sn t he
preferred anti bodi es descri bed herein (e.g., CDHl17_A4), or conservative
nodi fications thereof, and wherein the antibodies retain the desired
functional properties of the anti-CDHL7 anti bodi es of the invention.
Accordingly, the invention provides an isol ated nonocl onal anti body, or
ant i gdienKllogguyAntibadies on 10t her eof , conprising a heavy chain variabl e region
conpr i si ngn @BRAgthEBRBodimend, BRREbSIy gfithn rersntiwn dompriseglravycindilightchnin ytiabler egi on
CONPr irégdik3 chpHsingGRliid acfiNEqeh¥as tHRE4 BHEE6gousMdRiciniino hdiseledives of ipPeferred
var i abl & Ji89 i QiR A AU & l%inctﬂgB{tfbgcﬁ% BGindHE &Qre%%&tiéﬁﬂ?x%p&ﬁes%@ LiRGh&d
frgmt I%roulg) con(s/':gstl ng. of amno acid sequences of SEQ 1D NGs: 3, 39 and
487 a rfoEbagies o 2 Hgdl"PPcati ons thereof; the |ight chain variable region
CDR3 seqUieneemelsnthe inyeniiop proxidesyn isglater wenpglond antihop ©of aiseh biRdipkportetlisreals
consi sbinpgsiny a leavyndaiacathbiaggiemael adfghSHainivaridi@sregién, whereamd 51, and
conservat i vemgRéhivl bt v2088le RN RBMprikNsh dnfifo 2 icg@sYe thtclR 16261 SR TBENLCENE 7.
Such %Ptain%%cli 83 ce%b@thI\ﬂ%J}WiﬁA’M 4ap th an EC50 of 50 nMor less, 10
ess r.l.ess,. 100 ’pM of

n\_ or . or . of less,.or nore prefer .10.. or |ess.
T E nt | B apa R an SRS PerT A re et R AT EBOR | o
pr ef erapinp asidseienssiEQ IDNO:® 2Vy32cad P apdr i abl e regi on CDR2 sequence

conpri ses anthaantivodyalgndt 1@ Busaqliiite The hetdtodids dfitionintdngorgmayiping wrigimst Cogl 13 f
am No vati £l EESBA80 &RSor Wss, DM 2 18968 nM2 or 1883, 1082MB6Kesd, lor nFpreRABIHTIYIM dess.
modi 1 cat | eRenfiR 80l =18 8fld td\ b Ol rblial s Wil huth @piAg! on CDR2 sequence

C rises an amno. agi d sequence sel ec romthe gr consi st i of
2Pho. ac dToantE AT BT A T EASEn 6 TG TR 5B a BONSL R Body
modi f % achigeac aBe®of . | n anot her preferred enbodi nent, the heavy chain
vari abl e r bgitteneriRiimsex)the Vaend/onyy irsies aadhsegminae raayibed 8§BqAVMOE%s BE%CA7d
from tdgey GHOUMCRORBEISd Y sdlicrdBY ROMAR bisbve EAMRBESy Iaking VGRRY VPrddms hdving?9,
36 .a‘nCilliﬁiQi.e.%% SYPARNMANIYE RV, hfeh] @ énstclm{e%g({uen&p%t e abb&béanq,lte@bt@mgd
7 P OXE AR (& £ SoF PGy RG e B ehan e b A Sgne S0, o
and 49D N .8 ridiomigd by (retmedi heicpeadpdltsrediaatitegy for retained fungtign pying fhe functional
enbodiasepd describbrbheaait.i body can be, for exanpl e, human anti bodi es, humani zed
ant i bodi eSTRY pefebhtT@hti§ befletDBE vaSseq®Alds iyfﬁdctﬁbﬁ lof{h8 nurhbie (331 ﬁemgc'(';il]gmsafsv ative
seque Se., % forl A2 df HohilcA Bl ' Hidhs RRO0)! il s
t ﬁgt ggﬁﬁd;?g}sl%ggj ‘?%‘nlhfég gfﬁ ’I %ﬁ%ﬂr‘]ﬁ] ;éﬁ%{ng9:2%“;%?5%%&%%#%2@?:%rfgarcot gr)la St ii éc I%nengn(‘) £
t K8 aftiBBd) TERER Sy i ISR Q! Ad e Wy HbrEd e S INFPARE LY P aPR\ e
modi f iteeaPrstmencat | haomparisey A Spereaishard delsrmigpion oA paref WARIKPA™ERZI"EPi ons.
Modi f iseqptenaneandaacdomplished eihgredathematica alganthimbasdigsanibed inghed nopdimtiiingexpyples
st andae@dwt echni ques known in the art, such as site-directed nutagenesis and
PCR- nedi at gl JEAGRNES brweSPRRSINAS dc¥fseRIthOR catledicRRRinRBisidgUtd ARRidak 6 PNes
L%Omll\?%ertsggd Wl?er ?olng ug. %%Ipld é%sclzs4rl ?—917 ?1(\9%;}_? %]%p hﬁasg)eg‘nn?ngog}al&gt%:(ﬂin{aqﬁé HE%N

" de PP GFEOB 26 eRg PANEA PAIEHE iR aterR S Rp TR Bl AP SR OF
si de i : [
aci ds 4wiln kddisips; the pargtat idénaitynbetwasn gvo arhipg pgidsequengésisiambe deirmined bsied the aci di ¢
si de aqlvediBman #d WunsePawall Biolass:a44-43U(1 T0))aigaf iheh) whithielk depatkofokadd istode:
c hait nscAleprtggramgl ﬁ‘n% thﬁ soﬁﬁlﬂaﬁ)ﬁ’&iaﬁke(agﬁlllabﬁ @tmttﬂﬁ/v(w“%@écjg.r&@lin),tugiﬁgQim.epﬁBloEéﬁm ne,
cystein r n no : chai - [ \Y e
ST o ANy, BRORRR Vi) o A o b SR 410 2015,
si de Ch&ins (e.g., threonine, valine, isoleucine) and aromatic side chains
(e.g., tyrodditmmaliperehginalvalyi the protainygsrephesef thiaipersnd inyenjtion THLiyrthes he usse asbr e
am no “Qﬁﬁrﬁsdq%lbcd’u_eﬁerﬂmh hlsfhrcthf‘gm@@lﬁul_slﬁgiaﬁb&eﬂb, fanexampiepidehyifpfeladdaequerent i on
G Ot a0 o T s AL o I hE RCE o B G Do
t 83 e g LA AR E AT et dod ekt BN o, AL PR r?%%ie—ﬁa

I ned. I op usin e functional ass . herein.
The hedlensyr ‘f’(ﬂ%ﬁ"} ARy %8“%95%@0\053%@ thg antibgdy melegles pt M prPse
one orobipy gapred ABEMeAY freompaisampwPeret Crpred (BLAVST canbhutdicednsalescribisl in vihtsehal
four, efanNe1997) Molet AvdsiRes. 26(1 @):338bsS102. Whensi]izibaBUAST enbsGapediBLAST progranishe

| i ght chain CDRL sequence of SEQ ID NO 4, 33, 43 or 49 may conpri se one or
nore conservative sequence nodification, such as one, two, three, four,
five or nore am no acid substitutions, lgddi tions or deletions; the heavy
chain CDR2 sequence shown in SEQ ID NO 2, 30, 42 or 47 may conprise one or
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acid resi'dues within amno acid positions 231 and 239 are altered to
thereby”alter the ability of the antibody to fix caonplenent. This ad9roach
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Zéé, 28139,erv2t8@ ,mogg'ngmozg gi,s d§%§ed2§?Ye) arg gl,troglg:&c,i. ng%r,latlvely, non-conservative
modifications can be made. The mutations may be amino acid substitutions, additions or deletions, but are
preferably substitutions. Moreover, typically no more than one, two, three, four or five residues within a
CDR region are altered, although as will be appreciated by those in the art, variants in other areas (framework
regions for example) can be greater.
20 Accordingly, in another embodiment, the instant disclosure provides isolated anti-CDH17 monoclonal
antibodies, or antigen binding portions thereof, comprising a heavy chain variable region comprising: (a) a Vg
CDRI1 region comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 1, 29,
36 and 46, or an amino acid sequence having one, two, three, four or five amino acid substitutions, deletions
or additions as compared to SEQ ID NOs: 1, 29, 36 or'46; (b) a Vy CDR2 region comprising an amino acid
25  sequence selected from the group consisting of SEQ ID NOs: 2, 30, 42 and 47, or an amino acid sequence
having one, two, three, four or five amino acid substitutions, deletions or additions as compared to SEQ ID
NOs: 2, 30,42 and 47; (c) a Vi3 CDR3 region comprising an amino acid sequence selected from the group
consisting of SEQ ID NOs: 3, 39 and 48, or an amino acid sequence having one, two, three, four or five
amino acid substitutions, deletions or additions as compared to SEQ ID NOs: 3, 39 and 48; (d) a Vk CDR1
30  region comprising an amino acid sequence selected from the group consisting of SEQ ID NOs: 4, 33, 43 or
49, or an amino acid sequence having one, two, three, four or five amino acid substitutions, deletions or
additions as compared to SEQ ID NOs: 4, 33, 43 or 49; (e) a Vx CDR2 region comprising an amino acid
sequence selected from the group consisting of SEQ ID NOs: 5, 40 and 50, or an amino acid sequence having
one, two, three, four or five amino acid substitutions, deletions or additions as compared to SEQ ID NOs: 5,
35 40 or 50; and (f) a Vg CDR3 region comprising an amino acid sequence selected from the group consisting of
SEQ ID NOs: 6, 41 and 51, or an amino acid sequence having one, two, three, four or five amino acid
substitutions, deletions or additions as compared to SEQ ID NOs: 6, 41 or 51.
Engineered antibodies of the invention include those in which modifications have been made to
framework residues within Vy and/or Vi, e.g. to improve the properties of the antibody. Typically such
40 framework modifications are made to decrease the immunogenicity of the antibody. For example, one
approach is to “backmutate” one or more framework residues to the corresponding germline sequence. More
specifically, an antibody that has undergone somatic mutation may contain framework residues that differ
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from the germline sequence from which the antibody is derived. Such residues can be identified by
comparing the antibody framework sequences to the germline sequences from which the antibody is derived.

Another type of framework modification involves mutating one or more residues within the
framework region, or even within one or more CDR regions, to remove T cell epitopes to thereby reduce the
potential immunogenicity of the antibody. This approach is also referred to as “deimmunization” and is
described in further detail in U.S. Patent Publication No. 2003/0153043 by Carr et al.

In addition or alternative to modifications made within the framework or CDR regions, antibodies of
the invention may be engineered to include modifications within the Fc region, typically to alter one or more
functional properties of the antibody, such as serum half-life, complement fixation, Fc receptor binding,
and/or antigen-dependent cellular cytotoxicity. Furthefmore, an antibody of the invention may be chemically
modified (e.g., one or more chemical moieties can be attached to the antibody) or be modified to alter its
glycosylation, again to alter one or more functional properties of the antibody. Each of these embodiments is
described in further detail below. The numbering of residues in the Fc region is that of the EU index of
Kabat. '

In one embodiment, the hinge region of CH1 is modified such that the number of cysteine residues in
the hinge region is altered, e.g., increased or decreased. This approach is described further in U.S. Patent No.
5,677,425 by Bodmer et al. The number of cysteine residues in the hinge region of CH1 is altered to, for
example, facilitate assembly of the light and heavy chains or to increase or decrease the stability of the
antibody.

In another embodiment, the Fc hinge region of an antibody is mutated to decrease the biological half
life of the antibody. More specifically, one or more amino acid mutations are introduced into the CH2-CH3
domain interface region of the Fc-hinge fragment such that the antibody has impaired Staphylococcal protein
A (SpA) binding relative to native Fc-hinge domain SpA binding. This approach is described in further detail
in U.S. Patent No. 6,165,745 by Ward et al. )

" In another embodiment, the antibody is modified to increase its biological half life. Various
approaches are possible. For example, one or more of the following mutations can be introduced: T252L,
T2548S, T256F, as described in U.S. Patent No. 6,277,375 to Ward. Alternatively, to increase the biological
half life, the antibody can be altered within the CH1 or C region to contain a salvage receptor binding
epitope taken from two loops of a CH2 domain of an Fc region of an IgG, as described in U.S. Patent Nos.
5,869,046 and 6,121,022 by Presta et al.

In another embodiment, the antibody is produced as a UniBody as described in W0O2007/059782
which is incorporated herein by reference in its entirety.

In yet other embodiments, the Fc region is altered by replacing at least one amino acid residue with a
different amino acid residue to alter the effector function(s) of the antibody. For example, one or more amino
acids selected from amino acid residues 234, 235, 236, 237, 297, 318, 320 and 322 can be replaced with a
different amino acid residue such that the antibody has an altered affinity for an effector ligand but retains the
antigen-binding ability of the parent antibody. The effector ligand to which affinity is altered can be, for
example, an Fc receptor or the C1 component of complement. This approach is described in further detail in
U.S. Patent Nos. 5,624,821 and 5,648,260, both by Winter et al.

In another example, one or more amino acids selected from amino acid residues 329, 331 and 322 can
be replaced with a different amino acid residue such that the antibody has altered C1q binding and/or reduced
or abolished complement dependent cytotoxicity (CDC). This approach is described in further detail in U.S.
Patent No. 6,194,551 by ldusogie et al.
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5l i nked carbohydrates, also resulting in hypofucosylation of antibodies
expressed in that host cell (see also Shields, RL. et al. (2002) J. Biol.
Chem 27Av2@64RAs52B440). PCT Publication WO 99/54342 by PBomnms2@t/oad787
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administered as a 100 mg/kg dose once every four weeks and adriamycin is intravenously administered as a
60-75 mg/ml dose once every 21 days. Other agents suitable for co-administration with the antibodies of the
invention include other agents used for the treatment of cancers, e.g. pancreatic or colorectal cancer, such as
Avastin®, 5FU and gemcitabine. Co-administration of the anti-CDH17 antibodies, or antigen binding

5  fragments thereof, of the present invention with chemotherapeutic agents provides two anti-cancer agents
which operate via different mechanisms which yield a cytotoxic effect to human tumor cells. Such co-
administration can solve problems due to development of resistance to drugs or a change in the antigenicity of
the tumor cells which would render them unreactive with the antibody.

Target-specific effector cells, e.g., effector cells linked to compositions (e.g., monoclonal antibodies,

10  multispecific and bispecific molecules) of the invention can also be used as therapeutic agents. Effector cells
for targeting can be human leukocytes such as macrophages, neutrophils or monocytes. Other cells include
eosinophils, natural killer cells and other IgG- or IgA-receptor bearing cells. If desired, effector cells can be
obtained from the subject to be treated. The target-specific effector cells can be administered as a suspension
of cells in a physiologically acceptable solution. The number of cells administered can be in the order of 10%-

15 10° but will vary depending on the therapeutic purpose. In general, the amount will be sufficient to obtain
localization at the target cell, e.g., a tumor cell expressing CDHI7, and to affect cell killing by, e.g.,
phagocytosis. Routes of administration can also vary.

Therapy with target-specific effector cells can be performed in conjunction with other techniques for
removal of targeted cells. For example, anti-tumor therapy using the compositions (e.g., monoclonal

20  antibodies, multispecific and bispecific molecules) of the invention and/or effector cells armed with these
compositions can be used in conjunction with chemotherapy. Additionally, combination immunotherapy may
be used to direct two distinct cytotoxic effector populations toward tumor cell rejection. For example, anti-
CDH17 antibodies linked to anti-Fc-gamma RI or anti-CD3 may be used in conjunction with IgG- or IgA-
receptor specific binding agents.

25 Bispecific and multispecific molecules of the invention can also be used to modulate FcyR or FcyR
levels on effector cells, such as by capping and elimination of receptors on the cell surface. Mixtures of anti-
Fc receptors can also be used for this purpose.

The compositions (e.g., monoclonal antibodies, multispecific and bispecific molecules and
immunoconjugates) of the invention which have complement binding sites, such as portions from IgG1, -2, or

30 -3 or IgM which bind complement, can also be used in the presence of complement. In one embodiment, ex
vivo treatment of a population of cells comprising target cells with a binding agent of the invention and
appropriate effector cells can be supplemented by the addition of complement or serum containing
complement. Phagocytosis of target cells coated with a binding agent of the invention can be improved by
binding of complement proteins. In another embodiment target cells coated with the compositions (e.g.,

35  monoclonal antibodies, multispecific and bispecific molecules) of the invention can also be lysed by
complement. In yet another embodiment, the compositions of the invention do not activate complement.

The compositions (e.g., monoclonal antibodies, multispecific and bispecific molecules and
immunoconjugates) of the invention can also be administered together with complement. In certain
embodiments, the instant disclosure provides compositions comprising antibodies, multispecific or bispecific

40  molecules and serum or complement. These compositions can be advantageous when the complement is
located in close proximity to the antibodies, multispecific or bispecific molecules. Alternatively, the
antibodies, multispecific or bispecific molecules of the invention and the complement or serum can be

administered separately.
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5 theinvention (e.g., an antibody having a complementary activity which binds to an epitope in the CDH17
antigen distinct from the first antibody).

Accordingly, patients treated with antibody compositions of the invention can be additionally
administered (prior to, simultaneously with, or following administration of an antibody of the invention) with
another therapeutic agent, such as a cytotoxic or radiotoxic agent, which enhances or augments the therapeutic

10  effect of the antibodies. '

In other embodiments, the subject can be additionally treated with an agent that modulates, e.g.,
enhances or inhibits, the expression or activity of Fcy or Fey receptors by, for example, treating the subject
with a cytokine. Preferred cytokines for administration during treatment with the multispecific molecule
include of granulocyte colony-stimulating factor (G-CSF), granulocyte- macrophage colony-stimulating

15  factor (GM-CSF), interferon- y (IFN-vy), and tumor necrosis factor (TNF).

The compositions (e.g., antibodies, multispecific and bispecific molecules) of the invention can also be
used to target cells expressing FcyR or CDH17, for example for labeling such cells. For such use, the binding
agent can be linked to a molecule that can be detected. Thus, the invention provides methods for localizing ex
vivo or in vitro cells expressing Fc receptors, such as FcyR, or CDH17. The detectable label can be, e.g., a

20  radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor.

In a particular embodiment, the invention provides methods for detecting the presence of CDH17
antigen in a sample, or measuring the amount of CDH17 antigen, comprising contacting the sample, and a
control sample, with a monoclonal antibody, or an antigen binding portion thereof, which specifically binds to
CDH 17, under conditions that allow for formation of a complex between the antibody or portion thereof and

25 CDHI17. The formation of a complex is then detected, wherein a difference complex formation between the
sample compared to the control sample is indicative the presence of CDH17 antigen in the sample.

In other embodiments, the invention provides methods for treating a CDH17 mediated disorder in a
subject, e.g., human cancers, including gastric cancer, pancreatic cancer or colorectal cancer.

In yet another embodiment, immunoconjugates of the invention can be used to target compounds (e.g.,

30 therapeutic agents, labels, cytotoxins, radiotoxins immunosuppressants, etc.) to cells which have CDH17 cell
surface receptors by linking such compounds to the antibody. For example, an anti-CDH17 antibody can be
conjugated to any of the toxin compounds described in US Patent Nos. 6,281,354 and 6,548,530, US patent
publication Nos. 2003/0050331, 2003/0064984, 2003/0073852, and 2004/0087497, or published in WO
03/022806. Thus, the invention also provides methods for localizing ex vivo or in vivo cells expressing

35 CDHI17 (e.g., with a detectable label, such as a radioisotope, a fluorescent compound, an enzyme, or an
enzyme co-factor). Alternatively, the immunoconjugates can be used to kill cells which have CDH17 cell
surface receptors by targeting cytotoxins or radiotoxins to CDH17.

The present invention is further illustrated by the following examples which should not be construed
as further limiting.

40 All references cited in this specification, including without limitation all papers, publications, patents,
patent applications, presentations, texts, reports, manuscripts, brochures, books, internet postings, journal
articles, periodicals, product fact sheets, and the like, one hereby incorporated by reference into this
specification in their entireties. The discussion of the references herein is intended to merely summarize the
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immunoglobulin light chain sequences demonstrated that the CDH17_A4 light chain utilizes a Vg segment

from murine germline Vg 8-30. Further analysis of the CDH17_A4 V sequence using the Kabat system of
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coplin jar at the same tine holding it tightly together with the

coverpl ate. The assenbled slide was placed into the rack, letting PBS to
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per oxi dase pol yner) was applied onto the slides (2 x 2 drops per slide) and
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bound to the primary antibodi es. Next, the HunmZAP conpl ex was internalized
by the cells. The entrance of Saporin jato the cells resulted in protein
synthesis inhibition and eventual cell "death. The HunZAP assay was
conducted as follows. Each of the cells was seeded at a density of 5x103
cells 30per well. The anti-CDHL7 nonocl onal antibodies or an isotype
control human 1gG were serially diluted then added to the cells. The HunZAP
was then added at a concentratlon of 50 [tg/nﬂ and the pIates allomed to



CDH17 nonocl onal antibodies were efficiently internalized by LoVo cells
respectively as conpared to the anti-human 1gG isotype control anti body.

Fi gure 13boxhmvestdsat t he anti-CDHL7 nonocl onal anti bodi esTwse@180178Ti ent |y
internalized by SNU-1 cells respectively as conpared to the anti-human |1gG
| sotype control antibody. 40Exanple 15: FACS Anal ysis of HEK293 Transi ent
transfection of Flag tagged human CDH17 and Cynonol gus CDH17 Human

CDH17 and nonol qu 7 were transfected jinto HEK293 to test.
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catal og nu 7.5 m ti gemQ tw trogen catal og 31985-062)
Mx 2 7.g‘ﬁﬂ‘eS&b‘lﬂ“f’rﬂFﬁe(fm("l%elﬂﬁnb{jlgﬁ‘ft&z‘?alcdb%EBS- 062) 36 ug CDHL7cyno ful |
| engt h FlFzayen spytend weret wagked wirh FRODNE fardhpigpigs each andoyesgubpn plagsidan BRS t hen
renoved fBhadpeho\d parepide Bibekadelwas delfasied usihig Pk &3e Bivkckes (20D AtDAK QN &-4dlagps pf | or

to trgRekRtdeibikdivadadddl BRkcicaat bAEREBaed f039 nlifut0Pfe RO WeRSTisEPhAS GthedY
thlg t\/\vpl%hrg% bove. These fl asks were then i ncubated from4 hours at room

tenperatuyre, arfter which the two separate.lipid/ i 10m xes for
each ant i%‘éﬁ“’\%‘?’é“?tga}’ g&%‘{iflﬁdt%é‘f‘Mlﬁ‘%HF%’PreagegpM(ﬁq %8&/‘ uigdprimany,

f | ask sngedy Zaninphed theadhywhdesang dncabatedApt 45ainuteni seanicmgerplstceSkdst e xaphedt
1100x gviertahict e 3snip@enaitral R S-80 6500 e RBE 33 drayisefl Tevexh-2) andablen ohkefor 8 manutdsrvgth
cell s pggre then re-suspended in 0.005M EDTA for 5 mnutes to renove

adper ent 1gel .9 . 5% eeLoh ARP GBS K85 applied at 1:1000 (1 mg/ml, cat.1050-05, Southern

Biotech) and incubated for 35 min at room temperature. The slides were washed as above.
The DAB substrate was made up in dilution buffer; 2 ml containing 2 drops of substrate was enough for
10 slides. The DAB reagent was applied to the slides by applying a few drops at a time and incubated for 10
min. The slides were washed once for 3 minutes with PBS-3T and twice for 3 minutes with water.
25 Hematoxylin (DAKO) was applied; 1 ml was enough for 10 slides and slides were incubated for 1 min at

room temperature.

Slides were left to dry on the bench at room temperature and then mounted in water-based mounting
media from Vector and covered with coverslip.

Immunohistochemical analysis on antibodies CDH17_A4 on three colorectal cancer samples along with

30 the paired normal adjacent tissue samples revealed strong specific membrane staining of tumor cells in

colorectal cancer and some weak staining of normal adjacent tissue. Antibody CDH17_A4 showed clear
specific membrane staining of tumor cells.
Example 9: Internalization of anti-CDH 17 antibodies

CDH17_A4 was shown to be internalized by LoVo cells upon binding to the cells using a

35  Immunofluorescence microscopy assay. The Immunofluorescence microscopy assay showed internalization
of the anti-CDH 17 monoclonal antibodies through binding of an anti-human IgG secondary antibody
conjugated to Fluorescein isothiocyanate (GamK-FITC). First, CDH17_A4 were bound to the surface of the
LoVo cells. Then, the secondary antibody conjugated to Fluorescein isothiocyanate were bound to the
primary antibodies. Next, the CDH17_A4/secondary antibody FITC conjugate complex was internalized by

40  the cells.

The Immunofluorescence microscopy assay was conducted as follows. LoVo cell were incubated at
37°C for 12 hours for cells to adhere to each other. CDH17_A4 and secondary antibody conjugated to
Fluorescein isothiocyanate were serially diluted, washed with FACS buffer (PBS, 2% FBS) and then added to
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This was then conmbined with the cells from supernatant spin down and rinsed

with FACS buffer, which was 15 then spun down a second tine and

r e- susperslooiskACS buffer and added to FACS plate at apprusz0115017800

cells/well. The humani zed nonocl onal anti bodi es, CDHL7_A4 4K and

CDH17_A4 4R were incubated with cells on ice for 1 hour and then washed

tvm' ce with col d FACS buffer and re-suspended in 100 ul FACS buffer per
cond od ded at t. t|- use
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FACS bgtf shews sarrekebardsigop entad A4 Qechndatcdntibodyf FITC Rejugstd dompRRUblLdfo 46 after 60

paraf %gﬁw&%ﬁ@atmm 1|ﬂ§pnaﬁ %@9 o%@Dﬁw Ahhsec&ﬁuy%n@&;w &ﬁcﬁéoqafugagc&ﬁﬁexmﬂ@; e

overni ght .at degrees C. The sanple were then’run on Guava EasyCyte Fl ow
Cyt one pI us and the data anal yzed using the Guava tosoft software

suite. 25Hsaonedenat antisedynCPRAT_Asbt*as theem I‘Rﬁ?ﬁdﬂ‘ie'?é’dze%hb%l‘g and baYe ssel reog,
CDH | bindivg td keaplth WDkl MabdaplfRsdyi rTdie MabhyPragsayGbbived iatechabzatiomof theistiGDP 7
(Figu rﬁ&m&lﬂ@al antfhodidthroS BOWh Mg 61 ASHt hea&T IigGi skabn@dry iii5&y &omgaéu folaedbes

befd/ve A*w Qdﬁ} i ]C7A H@ 1@@)U%§rst Bﬁff? ABilehsh Q\ef
SEQ. F%u g@% b EAF ii%@eé&é%x? W%Xﬂf&ﬁ?ﬁ%@%&ﬂ% s,

GYTL TDMeRE rthe Z@@mm@n%mmabmﬂhmﬁsz gihe EnAnCTPIRAPY I 1A thecgels I@Bﬁwmm
Y| YPROGF@YBICFKGhbitidr aGDRBntumai b death.d C01117 A4 GYSYRNYAYYYDY 4 VK CDRL

ani no aci the MaAbZz A p A¢ka o BohiddRaNIINGWA Eachvdf K Ials wad seqied et Alebdlfbf 5A4° WASTRES
6 l\éK %elﬁ o &t@@bﬂl%&dﬁ‘é antibodies or an isotype control human IgG were serially diluted then
added to the cells. The MabZAP was then added at a concentration of 50 pg/ml and the plates allowed to
incubate for 48 and 72 hours. Cell viability in the plates was detected by CellTiter-Glo® Luminescent Cell
Viability Assay kit (Promega, G7571) and the plates were read at 490nM by a Luminomitor (Tuner
BioSystems, Sunnyvale, CA). The data was analyzed by Prism (Graphpad). Cell death was proportional to the
20  concentration of CDH17_A4 and monoclonal antibody. Figures 8a and 8b show that the anti-CDH17
monoclonal antibodies were efficiently internalized by LS174T and LoVo cells respectively as compared to
the anti-human IgG isotype control antibody.
Example 11: Humanization of CDH17 A4
To design humanized sequences of CHD17 A4 Vy and V|, the framework amino acids important for the

25  formation of the CDR structure were identified using the three-dimensional model. Human Vy and Vi,
sequences with high homologies with CHD17_A4 were also selected from the GenBank database. Lysine
substitutions were made to CHD17 in the CDR regions, creating two sequences for humanization. One
sequence containing lysines, refered to as ‘CDH17_A4_4K’ (SEQ ID No:26 and 31) and one sequence
without lysine substitutions, referred to as ‘CDH17 A4 4R’ (SEQ ID No:44 and 46). The CDR sequences

30  together with the identified framework amino acid resudues were grafted from CDH17_A4 4K and
CDH17_A4 4R to the human framework sequences and expressed using standard procedures. Figures 9 and
10 show the alignment of heavy and light chains of CDH17_A4 to human germlines.

Example 12: Immunohistochemistry Using CDH17_A4_4K and CDH17_A4_4R
Using the following Reference Protocol, immunohistochemistry was performed on FFPE tumor and

35  normal tissues using CDH17_A4_4K and CDH17_A4 4R

MATERIALS AND METHODS

EnVision plus kits (K4006 and K4010) were from DAKO, CA, USA.

EZ-De-Wax was from BioGenex, CA, USA.

Tissue sections and arrays were from Biomax, MD, USA.

40  Deparaffinization and Rehydration

Slides were heated for 2 hr at 60°C in 50ml Falcons in a water bath with no buffer. Each Falcon had
one slide or two slides back-to back with long gel loading tip between them to prevent slides from sticking to
each other. Slides were deparaffinized in EZ-DeWax for 5 min in black slide rack, then rinsed well with the
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QQYYSYPWI 7 VH amino acid CDH17_A4

L GKPWRYPRFVHGENKVKQSTI ALALLPLLFTPVAKAEVQL QQSVAE
LVKPGASVINBCGKMAEYOBRYL TDHT I HWWKORPEQGLEW | GYl YPRDG PCT/US2011/001787
TGYNEKFKGKATLTADTSSSTAYMQLNSL TSEDSAVYFCARWGYSY

RNYAYYYDYWGQGT TLTVSSAKTTPPSVYPLAPGSAAQTNSMWTLG

CLVKGYFPEPVTVTWNSGSL SSGVHTFPAVLQSDLYTL SSSVTVPSS

-IQY\FL)EEE)EVTE Wgﬁ\é@"‘g%ﬁég\éWK% 8, VK &Y% A% i\mﬁpi]éccrﬁﬁ a coplin jar filled w1th water

| VVBQSPESR ARSI RNTETISIIS] SR hansrdrrepgle of times.
QSPKVIW\/PDRFTGSGSGTDFTLTI TSVKSEDLAVYYC

@YYSYPVWFWMEWPTV&&R P@%Q-S-BMW%ate buffer, pH 6 (DAKO). Anti gén was

IRBE$EP%W@£§ S| VK @ $§ YA S B—llmTar in ant1 en retrlevg\l 4solutlon were
TGACFM@&E?&(%‘T{?X ower untll antigen retrreval solution was
AATAA@@F@&AI&@AMW@GA@W@WA@W@@W power for a further 10 mins, after which
TATTTARGIGHCE ONCNSTHEOANBEART ER® cool to room temperature for another 20

TCCCT (e el mﬁ@ﬁ[ﬂ- EAGRLPINGO Tl e hEBAch. The slides were washed 1x5min with

R B AR 1

EEAAT AACT GGGT ACAAT GAGAAGT TCAAGGGCAAGGC ' N '
CACACTGACT Gndgzsapvs prioritebinckede wasperamet asingeofution supplied with EnVision plus kits. The
CAACAGGETGACKECIGACBATIHINGEACT GE ABT REONGT GEBAG as wiped. Excess PBS on top of tissue was

AT%&%@EMEIWM&%FWQ&p of PBS accumulating at the edge of the

¢ tissue. When all samples were covered with

with water, followed by 1 x 5 min with

TEANG RT1F
A&CAG?@@@M&T@@MW@@&TMW@M@W jar in PBS. The primary antibody was
GT GCCAGAOET VoA TG ECACE@OT GNMICTIOPAIAPTTIIEoncentration of 20pg/ml. Excess PBS was
A@A%mmgﬁmmmm@@@m& diluted primary antibody was applied to each

\C/:%B Ak F7 A%: R ’TCCTACCT%W WTTGT 0
TGT'rI]';I't ; ﬁmf 1sAused overt € to he section. The slide

TYFPEEATE
CCTAT TESEFARGSSEREC o T G hpber Acrerstermeratse. The antibody was rinsed off with PBS and
ACCAGIRATBEORRAIATGBTFATCOTCAGTLFOBATBA TOOS andon Coverplate system. Air bubbles

AGCTGBGR@&GFI@%@Q@MGIJA fplAd (YTl DY Pla(ag the coverplate into the coplin jar filled

C%GA%-E’ Tdb‘m W%%ASQI ml"@ coverplate. The slide was pulled out of the

G-I-ACCAC%K %% overplate The assembled slide was placed into
Coidsrreseveshet gk 2ml (or 4 x 1ml) PBS-3T, 1 x 2ml PBS,

awmmmwmwm@mmfﬁﬁwm@mwws was left in the funnel. The secondary

GT GCAGETHa (e ¥ AR (R PINRAYWESGEEEHEE Gnto the slides (2 x 2 drops per slide) and
W%Wﬁﬂﬁ%@%xmg %%G(vashed as above. The DAB substrate was

AR rhEGHel
TAACATKI)CT@%A‘M %@%%@@%MUTU“ enough for 10 slides. The DAB reagent

ACAAAATPERRRITEIC HS Ao Sy PRRANES SATCHERAEABTAANGA]ides were incubated for 10 min. The slides

CAGCACETANAGTAI Oa) Pah@BRATIGAcltewed by 1 x 2ml (or 2 x 1ml) with PBS, until
A@ATWWMWMW@W@@M@\M the funnel. Hematoxylin (DAKO) was

CAFCARh L 1 152t G %ﬁﬁ% ¢abdtdted for 1 min at room temperature. Funnels
TCCATAT N \S?% %@ﬁlﬁ %h&g 'we%l:%?efaﬁe excess of hematoxylin, the
TATATWAWA@&@ PRECTCRRSIA AEEAERL S plpcediRy Hpck slide
CDH17 k. EZB@?MA@M@A@@M?TWMA@M@@M@ lgf todcy, dRRMaunted ADRRL7 A4
AAGT CoRuniG(mAIEGhA Tdvated TAGEAETNAT CAAAAGAACTACT TGGECC 15 VK CDR2 nt.
Clagl 7_ph Uyt FCCATCCACTAGAGAATCT 16
Immunohistochemical analysis revealed specific staining of CDH17 by both antibodies, CDH17_A4 4K
and CDH17_A4 4R, in colorectal cancer and gastric cancer. At high magnification it was evident that the
cancer cells showed staining in the plasma membrane. Furthermore there was no drop in intensity of staining
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VK CDR3 n.t. CDH17_A4 CAGCAATATTATAGCTATCCGIGGACG 17 VHI I gene H17 (GenBank
X02466.1) n.t. 67-96 GGCTACACCTTCACTGACCATACTATTCAC 18 VHI | region VH105

( Genbank WOQBL7)s4084t . 1096- 1146 PCT/US2011/001787
TATATTTATCCTAGAGATGGTAGTACTAAGTACAATGAGAAGTTCA AGGEC 19 VK8- 30 ( GenBank
AJ2359481) nt. 510-560 AAGICCAGTCAGAGCCTTTTATATAGTAGCAATCAAAAGAACTACT TGGECC
20 VK8-30 (GenBank AJ2359481) n.t. TGGGCATCCACTAGGGAATCT WO

2012/ 0 / 1S2 017 KS- GenBa 235948. 1) n.t.
o AT e bR s E o BRRAR S0, o BB ARPRNES MARR0 I ds
QEG(FSMHQWWF@ %wpsrg th?SQF%ANPMPﬁPEEaFGEm ghgwing expression of CDH17.

y : A g I )7 Determined by Flow Cytometry

NRPTFGSVSRPPFLNATDLDDPATPNGQ_YYQ ‘
PM NN\MFg 8:1‘% %% k%%?e%%%w: %le 11 was tested by flow cytometry. To

@mFE§&%§P I V\KAPK éﬁ%‘ﬁﬂfﬂf“ﬁ\}he antibodies were incubated with
| EREGLBHNFeapoREeresify-ikp ME‘BAN@YFWGF’VF‘I line&aiDMAS washed and resuspended in PBS.

NRPTFW@WWW MR DIBIRAT PHISOL ¥y €)ght well microscope slide and allowed to air
VI QL PNIr N B/MFed WEYKTi 6 y e dtEIEGIREchNRAKNIRSK Bk 1de 2VdESvered with 0.1 mg/ml of antibody

M%&bﬁ%‘%ﬁﬁﬁ%mmwy for 1 h at 37°C in a moist
VAKDE rv 5 min each, the smears were covered
S| GTL TAMDROESNTARSE Py rats Fmere bRt mtiraseyatsd @& L) F(ab)2 (Zymed Laboratories, Inc.,
AKQSL K¢ B st cis ceMSIDK DEKITEORS 0Gh BB D1 YNBOA P K BIAYiGBlue (Sigma). The slides were

NLTLAE&-Eth-& LE hQAIOAERE $Chakbd: Meh WaSHRPEERLGWEN IBove. After a final wash in deionized

VZN% Nt%%l%gé&e éé}é%h VJ: Jﬁﬁﬁ%ﬁﬁéé’a’f@éﬁ §§A§E’z—{ouﬂted using a 90% glycerol mounting

SLSS
VSEFHLI LWEWNUWR@!KW@EL&SAM@FB&?M@ LoVo cells at different antibody
FRGPHFbR<EhREECH. TNDCRNSKT thicTTbiARYt SheyTdphilriiRi¥0Adrionstrated that the humanized monoclonal

Rl NDGERfbld a6t 8 iphn YA ECHOV G CHAGHEING Ik Yo d2dtectively to cell-surface human CDH17.
20 Example 14: Internalization of humanized anti-CDH17 antibodies
The humanized monoclonal antibodies, CDH17_A4 4K and CDH17_A4_4R, were shown to be
internalized by LS147T and LoVo cells upon binding to the cells using a HumZAP assay. The HumZAP
assay showed internalization of the anti-CDH17 monoclonal antibodies through binding of an anti-human IgG

secondary antibody conjugated to the toxin saporin. (Advanced Targeting System, San Diego, CA, IT-22-

25 100). First, both CDH17_A4 4K and CDH17_A4 4R were bound to the surface of the LoVo cells. Then,
the HumZAP antibodies were bound to the primary antibodies. Next, the HumZAP complex was internalized
by the cells. The entrance of Saporin into the cells resulted in protein synthesis inhibition and eventual cell
death.

The HumZAP assay was conducted as follows. Each of the cells was seeded at a density of 5x10° cells

30  per well. The anti-CDH17 monoclonal antibodies or an isotype control human IgG were serially diluted then
added to the cells. The HumZAP was then added at a concentration of S0 ug/ml and the plates allowed to
incubate for 48 and 72 hours. Cell viability in the plates was detected by CellTiter-Glo® Luminescent Cell
Viability Assay kit (Promega, G7571) and the plates were read at 490nM by a Luminomitor (Tuner
BioSystems, Sunnyvale, CA). The data was analyzed by Prism (Graphpad). Cell death was proportional to the

35  concentration CDH17_A4 4K and CDH17_A4 4R and monoclonal antibody. Figure 13a show that the anti-
CDH17 monoclonal antibodies were efficiently internalized by LoVo cells respectively as compared to the
anti-human IgG isotype control antibody. Figure 13b show that the anti-CDH17 monoclonal antibodies were
efficiently internalized by SNU-1 cells respectively as compared to the anti-human IgG isotype control
antibody.

40 Example 15: FACS Analysis of HEK293 Transient transfection of Flag tagged human CDHI17 and
Cynomolgus CDH17

Human CDH17 and Cynomolgus CDH17 were transfected into HEK293 to test cross-reactivity of

humanized anti-CDH 17 monoclonal antibodies selected in Example 11.

67



anino acids 37- 160 of SEQ ID No:7

EVQL QRSVAEL VKPGASVKMSCKVSGYTLTDHTI HWKQRPEQGLE

W GYI YPRDED PEMNEKBIKGKATL TADT SSSTAYMQLNSL TSEDSAVY PCT/US2011/001787
FCARWGYSYRNYAYYYDYVVGQGTTLTVSS 25 ani no acids 47- 160 of SEQ ID No: 8

Dl VMSQSPSSLAVSVGEKVTMSCKSSQSL LHSSNQKNYL AWY QOKP

GQSPKVLI YWASTRESGVPDRFTGSGSGTDFTLTI TSVKSEDLAVYY CQQYYSYPWFGGGTRLEI K 26 VH

ﬁé; %ﬁ%gﬁ“?\/ %@%S EVKKPGASVK\@%EE&L&DE%{FEVE !edI :% ‘%%utes at room temperature.
YYCAR\ARes ity o{y—p@t%n weregddedipeegigr aadincubated for a further 10 minutes, again at

Q/Q.V@@AW@@VWSCMSGYTLTDW FI WWRQAPGQRL
EW GYI YPRDG TGYNEKFKGKATI TADTSASTAYMEL SSLRSEDTAV

v e e R T Sl el i) 20O

OALVRANFOAO VAN OUNAY 1 -
EDTAwI Optimem ® (Invitrogen

EW Gyl YPRDG TGYNEKF A% ;
L Arkpeani zed VROnRIOBHIRD 30 Humani zed VH

YYCAR\'\Q%MRWWMDY‘_
CDR2 '\H%E‘R[ﬁ@gT@g@EK_—W oL %%%4 AR 6 ug CDH17human full length

DI VMT (8Rizsh AVSL GERAT | NOKSERRL QAR Lt
GOPPKYL I YV\ASTRESG\/P)E@%%S Q@% qg/glgégf M GOGTKVE K 32
Humanifzed—Vv2—DHvivit SPESERAYS $SS DS?\iQ“’(N“Y’L/—\

E—TQ
CwNa

]

NN\ /N AT

GQPPKILI YV\ASTRESGVPD@E%\I?L - st %% KVEI K 33

Humanij £8H IVlcyr@DRlt KB H ly 00) catalog 31985- 062)
Liriigtilnﬂag tagged 7.5 ml Optimem ® 36 ug CDH17cyno full length
£ Mix 2 | (Invitrogen catalog 31985- Flag tagged antigen in
062) pCDNA3.1+hygro

Growth media was then removed from two separate T175 flasks of HEK293 cells (plated one day prior
to transfection at a target confluence of 30 to 50%) and was replaced by the two mixes above. These flasks
were then incubated from 4 hours at room temperature, after which the two separate lipid/Optimem/DNA

10  mixes for each antigen were replaced with growth media.

After two days the two flasks containing the two separate antigen constructs were spun down at 1100xg
and the supernatant was then aspirated and stored. The remaining cells were then re-suspended in 0.005M
EDTA for 5 minutes to remove adherent cells attached to the flasks.

This was then combined with the cells from supernatant spin down and rinsed with FACS buffer, which was

15  then spun down a second time and re-suspended in FACS buffer and added to FACS plate at approx 150,000
cells/well.

The humanized monoclonal antibodies, CDH17_A4 4K and CDH17_A4_4R were incubated with cells
on ice for 1 hour and then washed twice with cold FACS buffer and re-suspended in 100 ul FACS buffer per
well. A secondary antibody was added at 1 ug/ml along with goat anti-mouse H+L PE (Southern Biotech)

20  for Anti-flag and mouse isotype control and goat anti-human H+L PE (Southern Biotech) for human isotype
control. The plate was then incubated for 1 hour after which was washed three times with FACS buffer and
re-suspended 150ul FACS buffer per well. 50ul of 4% paraformaldehyde was then added to fix the cells
before storing the plate overnight at 4 degrees C. The sample were then run on Guava EasyCyte Flow
Cytometer HT plus and the data analyzed using the Guava Cytosoft software suite.

25 The results show that both the humanized monoclonal antibodies, CDH17_A4 4K and CDH17_A4_4R
bind to human CDH17 and cynomolgus CDH17 (Figures 14a and 14b) showing cross-reactivity of these two
antibodies between the human and cynomolgus CDH17 homologues. These results show a cynomolgus
monkey could be used for toxicology models.

30 SEQUENCE LISTING

zgo D | SEQUENCE DESCRIPTION SEQUENCE
1 VH CDR1 amino acid COH17_A4 GYTLTDHTIH
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34 L01278 - VH Human Gernl i ne QVQLVQSGAEVKKPGASVKVSCKASGYTFTXXXXXWRQAPGORL
EVIVIEXOOOOOXXXXXXXRVTI TRDTSASTAYMEL SSLRSEDTA

VYY CARXOMEOHROOIOEOMNEQGTLVTVSS 35 X02990 - VL Human Gerairiuseo11/001787

DI VMIQSPDSLAVSL GERATIT NCXXXXXXXXXXXXXXK) <XXWQRKPG

QPPKLLI YXXXXXXXGVPDRFSGSGSGIDFTLTI SSLQAEDVAVYYCX XXXXXXXXFGQGTKVEI K 36
anino acids 6-10 of SEQ ID No: 1 DHTIH 37 Human CDH17 i sof orm ( Genbank

AccessTogr Noy; éB&gM%gggaDwawgéﬁgWLﬂrAuL,L,/-\L:IL,LJI/-\L-L,/-\AG
AGT CTECACCAC SERRY S Y308 CHAT R < || VYR g | 111
GT GACTACAGALAA AT T LY7o SAPEAGEACT

AN L
TTTAA"\DAJ'\I'\A WS, d AT T T A I\TI\I\I\I\AA

I O T L \& &
AACT A IS PR Se i Lo A

Oy VKR Ty Al ! O HeRy Ry O AT
CTTTAFFTEES YPREVHEENRKVKQSTIALALLPLLFTPVAKAEVQLQQSVAE
CCCCT .—AAACCCATGACATTTTCT ATTTATGAA@&)@MGQMS@@TDHHHWMKQRPEQGLEWIGYIYPRDGI

GTCAAAT TATATHCEAGCTE BAMGGECAAT COT TR YNEY TAYMQLNSL TSEDSAVYFCARWGYSY
TGAACT AACT GGCGAGACAGACAACATATTTH > e
CEGACLICIGIATTACAACAGACECC ITGGAFAWMCWAWST;((\;/VI\DIEEEIYSKRgL?_PTAMGLLLLAAQPAMAD
;éTUmOQWTETM%TTgAWF%ACﬁ&?@UQE MSCKSSQSLLHSSNQKNYLAWYQQKPG
GGET E@%!%%I %@(;\(‘:A AAAAE SBAACRNEARESAVRDRF TGSGSGTDFTLTITSVKSEDLAVYYC

IKRADAAPTVSIFPPSSEQLTSGGASVVCF
CGACAATCGAG G-I_CAAAGT?‘ NV ERQNGVLNSWTDQDSKDSTYSMSSTLTLT
AAGGCAGAACTICTCGCCCAGGAAAGCCCTTClTHeée STSPIVKSFNRNESYPYDVPDYAS

CACAGACCTGGATGATCCGGECCACTCCT CGCWGGCGTTACCCACgCTTTCGTACATGGAGAA
TCTTGIATGTOAAT GCCACAGACCT GGAT GATEHACERAMA Vi b Yvdicspndiviivs el
2012/ 054084/PCT/ US2011/ 001787 . TCGCTGAGTTGGTGAAACCTGGAGCTgCAGCTGAAGATGTCATGCA
~ AGEG & G TGACCATACTATTCACT T
ATGGOLAGCT T[TATTACCAGATTGT CATCCA ed! T AAATICAAICACTOAC CACTGGATGAA
CAATGICATGIACT TTCAGATCAACAACAAAA oA '(9 4
CTTACCCGAGAGGGATCTCAGGAATTGAATC SACTAR
TCCTAT AAT CTIGHBIFEAPETCAGT GAAGGACAT KX XA GGAATTACGCGTACTACTATGACTACTG
GAGAATTCCTTICAGTGATACCACATCTGT GGM@@@W@A@KGCACAGTCTCCTCAGCCAAAACGACAC
AAA \J/ TGGCCCCTGGATCTGCTGCCCAAACTA
AGAé::: g¥TGCCA GCAC_IC_AAAAC_IC_EEI-C_%WGATGCCTGGTCAAGGGCTATTTCCCTG
CAA CCI CCCCATCAAAA WKM TGGAACTCTGGATCCCTGTCCAGCGGT
ATCCCEGT GCACAATATTCCTTAGT TGACAA CEAGRTGTCCTGCAGTCTGACCTCTACACTCTG
GATTO:CATTTTCAATTGACCA(EA\A(EAGA ALC A CACCCGGCCAGCAGCACCAAGGTGG
GCCCTIGGACAGAGAAGAAAAGGATGCATAT MWMASSTGéEggTﬂTTATCGCMCTCTCTAC
TGCAAAGGATGAGTACGGAAAACCACTTTCATY TTTGOATGGAGTGAAACGATGAAATA
TCATGTAAAAGTTAAAGATATTAATGATAATGﬁbﬁ@@ﬁé@&i@'@@%ﬁgﬁgggggg&%gggggg@
TCACCAGTAACCGTATTTGAGGTCCAGGAGA S "e’ A A GO TACTATOAGCTCCAAG TOOAG
AACAGI ATCGGGACCCTTACT GCACATGACA 'S p e’%‘ GTAGCAATCAAAAGAACTACTTGGCCTG
ACTCIJAACACTTTTCTAAACTACACIEATTCT%@%&A@(@‘%@GGCAGTCTCCTAAAGTGCTGATWACTG
AAACT T COCATIGGAT GGACT CT T OCT AT COA G AL AR MY CACTCTCACCATCACCAGTGTGAAGT
TGTTACAGE TAGBRASATAGECCT TGAAGAATTBALGRTAIGRCETTTMTTACTGTCAGCAATATTATAGCTATCC

GAGTACAATGAGAAGTTCAAGGGCAAGGC
S GRCRCTTCTTCCAGCACAGCCTACATGCAGCT
AGGATTCTGCAGTCTATTTCTGTGCCAG

CACCAGGCTGGAAATCAAACGGGCTG
GTACAACTT. CGATAGAC{;TGTCTGACAAAC%’WCATCWCCCACCATCCAGTGAGCAGT
TGITTTGT TCAACGI TATTGAT AT CAATNaANTCACSAEEXACCACAGTCGTGTGCTTCTTGAACAACTTCTA

TCTTT
AAACA

CAGATT ATC{EAAACCTGAC W%g% AAGTGGAAGATTGATGGCAGTGAACG
AT T Ao o A A T cCACTGATCAGGACAGCAMGA

ITHGT RS RAJGACA TAAPUGC TATACCTGTGAGGCCACTCACAAGA
GTCAAGAGCTTCAACAGGAATGAGTCTTA

ATTATGCGAGCTAA
CdddﬁQdAtctdﬂé’WCATACTATTCAc

AT UCECIAGREAT GGAATAACTGGGTACAATGAGAAGTTCA
CCCAACTTCA

SO P T ARSEARI ACGCGTACTACTATGACTAC
= RELRR TTACATAGTAGCAATCAAAAGAACTACT

G (XSECTAICARAAABAATCT
CCTAT[I CAET GAREBNGADACAMGAGGT TAFEAEL AGAA MABC T cceTeeACa
ACGTGD‘CI‘P(" u"@ééﬁe”’ Y ‘WW Ao ENEaiEYaRE CATACTATTCAC

GECCATA M&Y T A&%&@% GGTAGTACTAAGTACAATGAGAAGTTCA
GGGTCITCETT % GT TCO
GATGT GAAJ GACAASITCIESNCAZEE ACCANBGACRATACEETIS TTTTATATAGTAGCAATCAAAAGAACTACT

C'I_TG'I_'I_\C"I_-_U T ONANCT AT QQ‘TC‘I‘I“A“TTTI“
GAGGCTASES ngﬁ LR Ep pR R T L S W)
ACATTTTCCCTCGGCAGT GGAAGCT TACAAAACGACT GTT

TCCAAAATCAATGGTACT CATGCCCGACT GTCTACCA CACA
GAGT TTGAGGAGAGCGAGTATGT CGTCTTGATCCGCATCAATGAT
GGGEEGT CEECCACCCTTCGAAGGCATTGT TTCTTTACCAGI TACA
TTCTGCAGI TGT GT GGAAGGAAGT TGT TTCCGGCCAGCAGGT CAC
CAGACTGGEGATACCCACT GTGEECATGECAGT TGGTATACTGCT

N R NN R SN\ N g g g g [\ ———— g, g [ w—m— N e —— 0 g g [\ PN N g ——— N — g~




Li ght Chain CDR2 WASTRES 41 Light Chain CDR3 QQYYSYPW 42 VH CDR2 am no
acid CDH17 A4 - (Lysine substitutions) Yl YPRDA TGYNERFRG 43 VK CDR1 am no
aci d CDHIWOAd12/054d8ysi ne substitutions) RSSQSLLHSSNQRNYLACZAISY1/001787

CD1- 117_A4 AR QVQLVQSGAEVKKPGASVKVSC KASGYTLTDHT | HW MRQAPGOQRL EW

| GYI YPRDG TGYNERF RGKATLTADTSASTAYME LSSLRS E DTAV
YYCARWGYSYRNYAYYYDYWGQGTLVTVSS 45 VL CDH17_A4_4R

Dl VMI QSPDSEPs¢SEBERAT I NCRSSQSLLHSSNORNYCAVWQOKP

GQPPKYLI_ YW R DeEka DT L 11T SS YYSYPWFGJGTRVEIK 46
[ VASHBESEHERR A AT AR

Heavy | chAi n| @BR® DHTI HWWR 47 HehYAP Chal 1 AY1 YPRDG TGYNEKEKCGK 48
Heav chai ni CDR3 QEGKFSGPLKPMTFSIYEGQEPSQIIFQFKANPPAVTFELTGETDNIFV
y |IEREGLLYYNRALDRETRSTHNLQVAALDANG!HVEGPVPITIKVKDIND
22 CDH17 ECD domains 1-2 NRPTFLQSKYEGSVRQNSRPGKPFLYVNATDLDDPATPNGQLYYQI

VIQLPMINNVMYFQINNKTGAISLTREGSQELNPAKNPSYNLVISVKD
MGGQSENSFSDTTSVDIIVTENIWKAPKP
QEGKFSGPLKPMTFSIYEGQEPSQIIFQFKANPPAVTFELTGETDNIFV
IEREGLLYYNRALDRETRSTHNLQVAALDANGIIVEGPVPITIKVKDIND
NRPTFLQSKYEGSVRQNSRPGKPFLYVNATDLDDPATPNGQLYYQI
VIQLPMINNVMYFQINNKTGAISLTREGSQELNPAKNPSYNLVISVKD
MGGQSENSFSDTTSVDIIVTENIWKAPKPVEMVENSTDPHPIKITQVR
WNDPGAQYSLVDKEKLPRFPFSIDQEGDIYVTQPLDREEKDAYVFYA
VAKDEYGKPLSYPLEIHVKVKDINDNPPTCPSPVTVFEVQENERLGN
23 CDH17 ECD SIGTLTAHDRDEENTANSFLNYRIVEQTPKLPMDGLFLIQTYAGMLQL
AKQSLKKQDTPQYNLTIEVSDKDFKTLCFVQINVIDINDQIPIFEKSDYG
NLTLAEDTNIGSTILTIQATDADEPFTGSSKILYHIIKGDSEGRLGVDTD
PHTNTGYVIIKKPLDFETAAVSNIVFKAENPEPLVFGVKYNASSFAKFT
LIVTDVNEAPQF SQHVFQAKVSEDVAIGTKVGNVTAKDPEGLDISYSL
RGDTRGWLKIDHVTGEIFSVAPLDREAGSPYRVQVVATEVGGSSLSS
VSEFHLILMDVNDNPPRLAKDYTGLFFCHPLSAPGSLIFEATDDDQHL
FRGPHFTFSLGSGSLQNDWEVSKINGTHARLSTRHTDFEEREYVVLI
RINDGGRPPLEGIVSLPVTFCSCVEGSCFRPAGHQTGIPTVGM
EVQLQQSVAELVKPGASVKMSCKVSGYTLTDHTIHWMKQRPEQGLE
24 animo acids 37- 160 of SEQ ID No:7 | WIGYIYPRDGITGYNEKFKGKATLTADTSSSTAYMQLNSLTSEDSAVY
FCARWGYSYRNYAYYYDYWGQGTTLTVSS
DIVMSQSPSSLAVSVGEKVTMSCKSSQSLLHSSNQKNYLAWYQQKP
25 animo acids 47- 160 of SEQ ID No: 8 | GQSPKVLIYWASTRESGVPDRFTGSGSGTDFTLTITSVKSEDLAVYY
CQQYYSYPWTFGGGTRLEIK
QVQLVQSGAEVKKPGASVKVSCKASGYTLTDHTIHWMRQAPGQRL
26 VH CDH17_A4_4K EWIGYIYPRDGITGYNEKFKGKATLTADTSASTAYMELSSLRSEDTAV
YYCARWGYSYRNYAYYYDYWGQGTLVTVSS
QVQLVQSGAEVKKPGASVKVSCKASGYTLTDHTIHWMRQAPGQRL
27 Humanized VH2 EWIGYIYPRDGITGYNEKFKGKATITADTSASTAYMELSSLRSEDTAV
YYCARWGYSYRNYAYYYDYWGQGTLVTVSS
QVQLVQSGAEVKKPGASVKVSCKASGYTLTDHTIHWMRQAPGQRL

28 | Humanized VH3 EWIGYIYPRDGITGYNEKFKGRATITADTSASTAYMELSSLRSEDTAV
YYCARWGYSYRNYAYYYDYWGQGTLVTVSS

29 | Humanized VH CDR1 DHTMH

30 | Humanized VH CDR2 WIYPRDGITGYSEKFQG
DIVMTQSPDSLAVSLGERATINCKSSQSLLHSSNQKNYLAWYQQKP

31 VL CDH17_A4_4K GQPPKVLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYY

CQQYYSYPWTFGQGTKVEIK
DIVMTQSPDSLAVSLGERATINCKSSQSLLHSSNQKNYLAWYQQKP

32 Humanized VL2 GQPPKLLIYWASTRESGVPDRFSGSGSGTDFTLTISSLQAEDVAVYY
CQQYYSYPWTFGQGTKVEIK

33 Humanized VL. CDR1 KSSQSVLHSSNNKNYLA
QVQLVQSGAEVKKPGASVKVSCKASGYTFTXXXXXWVRQAPGQRL

34 L01278 - VH Human Germline EWMGXXOOXOXXKOOKXXXXXRVTITRDTSASTAYMELSSLRSEDTA

VYYCARXXXXXXXXXXXXXXWGQGTLVTVSS
DIVMTQSPDSLAVSLGERAT INCXXOOOOKCOOKXXW YQQKPG

35 X02990 - VL Human Germline QPPKLLIYXXXXXXXGVPDRFSGSGSGTDFTLTISSLQAEDVAVYYCX
XXXXXXXXFGQGTKVEIK
36 animo acids 6-10 of SEQ ID No: 1 DHTIH

GGAAGAGGGAGTGTTCCCGGGGGAGATACTCCAGTCGTAGCAAG
AGTCTCGACCACTGAATGGAAGAAAAGGACTTTTAACCACCATTTT
GTGACTTACAGAAAGGAATTTGAATAAAGATGGAAGAAAAGGACT
TTTAACCACCATTTTGTGACTTACAGAAAGGAATTTGAATAAAGAA
AACTATGATACTTCAGGCCCATCTTCACTCCCTGTGTCTTCTTATG
CTTTATTTGGCAACTGGATATGGCCAAGAGGGGAAGTTTAGTGGA
CCCCTGAAACCCATGACATTTTCTATTTATGAAGGCCAAGAACCGA
Human CDH17 isoform (Genbank GTCAAATTATATTCCAGTTTAAGGCCAATCCTCCTGCTGTGACTTT
Accession No. NM_004063) TGAACTAACTGGGGAGACAGACAACATATTTGTGATAGAACGGGA
GGGACTTCTGTATTACAACAGAGCCTTGGACAGGGAAACAAGATC
TACTCACAATCTCCAGGTTGCAGCCCTGGACGCTAATGGAATTAT
AGTGGAGGGTCCAGTCCCTATCACCATAAAAGTGAAGGACATCAA
CGACAATCGACCCACGTTTCTCCAGTCAAAGTACGAAGGCTCAGT
AAGGCAGAACTCTCGCCCAGGAAAGCCCTTCTTGTATGTCAATGC
CACAGACCTGGATGATCCGGCCACTCCTCGCCCAGGAAAGCCCT
TCTTGTATGTCAATGCCACAGACCTGGATGATCCGGCCACTCCCA

37
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WGYSYRNYAYYYDYWSQGTL 49 Li ght chain CDRL | NCKSSQSLLHSSNQK 50 Li ght chain
_ 51 Light chain CDR3 QQYYSYPWFGQ WO

2012/ 054080RCR/0s8B@11/ 001787 CLAI M5 1. An isol ated anti bedy/uskeiaino1787
specifically binds to Cadherin-17, conprising: a) a heavy chain vari
region conprising: 5i) a first CDR conprising an am no acid sequence havi ng
at |l east 70% sequence identity to SEQ D NO 46; ||) a second

CDR2 PPKVLI YWASTRES

conprlmgmmmrd—sequw d JT T A
ii1) ACMTPFATERRTE eART GASE G NEACAREAREEAETCA

SEQ I D NO 4

sequer
| i ght

am no
ii) a
sequen]
an am
51. 2.

ce ha
chai n
aci d

secon(
cei def
no aci
An i S(

L7
i ng at

| east 80% seqiEARRLASHL dAYcTe ’K%G@QA oG dccAier ¢

vari abl e regi on conMpGAGAANMPCTTCAGTGATACEAGRTETGTSGATRIORT ATEANAG S
sequence having at |¢ %@Tgﬁﬁ W@M%ﬁgf%@%ﬁf@%ﬁéb
I CDR conpri sing an awkme@a@b G'&ﬁs

ntity to 15 SEQ | D NP&
d sequence havi ng at
pl at ed anti body as c

QCCARFIAICAATTGACCAG] g])GGéGQMTTTdC@E’)F@@@r
G G TG TLT
&%}Sﬁ%&%ﬁéﬁ@ AR
(BA’T‘A'U]' TOATIAEGAACCTACATGTCCG
TCACCAGTAACCGTATTTGAGGTCCAGGAGAATGAACGACTGGGT
AACAGTATCGGGACCCTTACTGCACATGACAGGGATGAAGAAAAT
ACTGCCAACAGTTTTCTAAACTACAGGATTGTGGAGCAAACTCCC
AAACTTCCCATGGATGGACTCTTCCTAATCCAAACCTATGCTGGAA
TGTTACAGTTAGCTAAACAGTCCTTGAAGAAGCAAGATACTCCTCA
GTACAACTTAACGATAGAGGTGTCTGACAAAGATTTCAAGACCCTT
TGTTTTGTGCAAATCAACGTTATTGATATCAATGATCAGATCCCCA
TCTTTGAAAAATCAGATTATGGAAACCTGACTCTTGCTGAAGACAC
AAACATTGGGTCCACCATCTTAACCATCCAGGCCACTGATGCTGA
TGAGCCATTTACTGGGAGTTCTAAAATTCTGTATCATATCATAAAG
GGAGACAGTGAGGGACGCCTGGGGGTTGACACAGATCCCCATAC
CAACACCGGATATGTCATAATTAAAAAGCCTCTTGATTTTGAAACA
GCAGCTGTTTCCAACATTGTGTTCAAAGCAGAAAATCCTGAGCCT
CTAGTGTTTGGTGTGAAGTACAATGCAAGTTCTTTTGCCAAGTTCA
CGCTTATTGTGACAGATGTGAATGAAGCACCTCAATTTTCCCAACA
CGTATTCCAAGCGAAAGTCAGTGAGGATGTAGCTATAGGCACTAA
AGTGGGCAATGTGACTGCCAAGGATCCAGAAGGTCTGGACATAA
GCTATTCACTGAGGGGAGACACAAGAGGTTGGCTTAAAATTGACC
ACGTGACTGGTGAGATCTTTAGTGTGGCTCCATTGGACAGAGAAG
CCGGAAGTCCATATCGGGTACAAGTGGTGGCCACAGAAGTAGGG
GGGTCTTCCTTGAGCTCTGTGTCAGAGTTCCACCTGATCCTTATG
GATGTGAATGACAACCCTCCCAGGCTAGCCAAGGACTACACGGG
CTTGTTCTTCTGCCATCCCCTCAGTGCACCTGGAAGTCTCATTTTC
GAGGCTACTGATGATGATCAGCACTTATTTCGGGGTCCCCATTTT
ACATTTTCCCTCGGCAGTGGAAGCTTACAAAACGACTGGGAAGTT
TCCAAAATCAATGGTACTCATGCCCGACTGTCTACCAGGCACACA
GAGTTTGAGGAGAGGGAGTATGTCGTCTTGATCCGCATCAATGAT
GGGGGTCGGCCACCCTTGGAAGGCATTGTTTCTTTACCAGTTACA
TTCTGCAGTTGTGTGGAAGGAAGTTGTTTCCGGCCAGCAGGTCAC
CAGACTGGGATACCCACTGTGGGCATGGCAGTTGGTATACTGCT
GACCACCCTTCTGGTGATTGGTATAATTTTAGCAGTTGTGTTTATC
CGCATAAAGAAGGATAAAGGCAAAGATAATGTTGAAAGTGCTCAA
GCATCTGAAGTCAAACCTCTGAGAAGCTGAATTTGAAAAGGAATG
TTTGAATTTATATAGCAAGTGCTATTTCAGCAACAACCATCTCATC
CTATTACTTTTCATCTAACGTGCATTATAATTTTTTAAACAGATATTC
CCTCTTGTCCTTTAATATTTGCTAAATATTTCTTTTITTIGAGGTGGAG
TCTTGCTCTGTCGCCCAGGCTGGAGTACAGTGGTGTGATCCCAG
CTCACTGCAACCTCCGCCTCCTGGGTTCACATGATTCTCCTGCCT
CAGCTTCCTAAGTAGCTGGGTTTACAGGCACCCACCACCATGCCC
AGCTAATTTTTGTATTTTTAATAGAGACGGGGTTTCGCCATTTGGC
CAGGCTGGTCTTGAACTCCTGACGTCAAGTGATCTGCCTGCCTTG
GTCTCCCAATACAGGCATGAACCACTGCACCCACCTACTTAGATA
TTTCATGTGCTATAGACATTAGAGAGATTTTTCATTTTTCCATGACA
TTTTTCCTCTCTGCAAATGGCTTAGCTACTTGTGTTTTTCCCTTTTG
GGGCAAGACAGACTCATTAAATATTCTGTACATTTTTTCTTTATCAA
GGAGATATATCAGTGTTGTCTCATAGAACTGCCTGGATTCCATTTA
TGTTTTTTCTGATTCCATCCTGTGTCCCCTTCATCCTTGACTCCTTT
GGTATTTCACTGAATTTCAAACATTTGTCAGAGAAGAAAAACGTGA
GGACTCAGGAAAAATAAATAAATAAAAGAACAGCCTTTTCCCTTAG
TATTAACAGAAATGTTTCTGTGTCATTAACCATCTTTAATCAATGTG
ACATGTTGCTCTTTGGCTGAAATTCTTCAACTTGGAAATGACACAG
ACCCACAGAAGGTGTTCAAACACAACCTACTCTGCAAACCTTGGT
AAAGGAACCAGTCAGCTGGCCAGATTTCCTCACTACCTGCCATGC
ATACATGCTGCGCATGTTTTCTTCATTCGTATGTTAGTAAAGTTTTG
GTTATTATATATTTAACATGTGGAAGAAAACAAGACATGAAAAGAG
TGGTGACAAATCAAGAATAAACACTGGTTGTAGTCAGTTTTGTTTG
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iii) a third CDR conprising a sequence at |east 90% identical to SEQ ID NO
39; and 20b) a light chain variable region conprising: i) a first CDR
conpri si yoaopaguwsace at | east 80% identical to SEQ | D ROr/us01i1iod1787 second
CDR conprising a sequence at |east 90% identical to SEQID NO 40; and iii)
a third CDR conprising a sequence at |least 90%identical to SEQ ID NO 41.
25

CLAIMS
1. An isolated antibody which specifically binds to Cadherin-17, comprising:
a) a heavy chain variable region comprising:
5 i) a first CDR comprising an amino acid sequence having at least 70% sequence identity to SEQ ID

NO: 46;

ii) a second CDR comprising an amino acid sequence having at least 80% sequence identity to
SEQ ID NO: 47,

iii) a third CDR comprising an amino acid sequence having at least 80% sequence identity to

10 SEQID NO: 48;and
b) a light chain variable region comprising:

i) a first CDR comprising an amino acid sequence having at least 80% sequence identity to
SEQ ID NO: 49; '
ii) a second CDR comprising an amino acid sequence having at least 80% sequence identity to
15 SEQ ID NO: 50; and :
iii) a third CDR comprising an amino acid sequence having at least 80% sequence identity to
SEQ ID NO: 51. '
2. An isolated antibody as claimed in claim 1, wherein:

20  (a) the heavy chain framework region comprises an amino acid sequence with at least 85% sequence identity
to SEQ ID NO: 26; and/or :
(b) the light chain framework region comprises an amino acid sequence with at least 85% sequence identity to
SEQ ID NO: 31.

25 3 An isolated antibody as claimed in any one of claims 1-2, wherein the antibody is selected from the
group consisting of full length antibodies, antibody fragments, single chain antibodies, bispecific antibodies,

minibodies, domain antibodies, synthetic antibodies and antibody fusions, and fragments thereof.

4. An isolated antibody as claimed in any one of claims 1-3, wherein the antibody further comprises an
30  Fc domain, preferably wherein the Fc domain is human or a variant human Fc domain.

5. An isolated antibody as claimed in any one of claims 1-4, wherein the antibody is monoclonal.

6. An isolated antibody as claimed in any one of claims 1-5, wherein the antibody contains or is
35  conjugated to a therapeutic moiety, preferably a cytotoxin, a drug or a radiotoxin.

7. An isolated antibody as claimed in any one of claims 1-6, wherein the antibody elicits antibody-
dependent cellular cytotoxicity (ADCC).

40 8. A pharmaceutical composition comprising an antibody as claimed in any one of claims 1-7,
optionally together with a pharmaceutically acceptable carrier.
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9. An antibody as claimed in any one of claims 1-7 or a pharmaceutical composition as claimed in claim
8, for use as a medicament or for use in therapy or diagnosis.

10. A method of treating or preventing a disease associated with Cadherin 17, the method comprising
administering to a subject in need thereof an effective amount of an isolated antibody as claimed in any one of
claims 1 to 7.

11. A method as claimed in claim 10, wherein the disease is cancer.

12. A method as claimed in claim 11, wherein the cancer is selected from the group consisting of gastric
cancer, pancreatic cancer and colon cancer.

13. A method of treating gastric cancer, pancreatic cancer or colon cancer, the method comprising
administering to a subject in need thereof an effective amount of an isolated antibody which specifically binds
to Cadherin-17 (CDH17), comprising: .
a) a heavy chain variable region comprising:

i) a first CDR comprising a sequence at least 80% identical to SEQ ID NO: 36;

ii) a second CDR comprising a sequence at least 82% identical to SEQ ID NO: 2;

ii1) a third CDR comprising a sequence at least 90% identical to SEQ ID NO: 39; and
b) a light chain variable region comprising;

i) a first CDR comprising a sequence at least 80% identical to SEQ ID NO: 4;

ii) a second CDR comprising a sequence at least 90% identical to SEQ ID NO: 40; and

ii1) a third CDR comprising a sequence at least 90% identical to SEQ ID NO: 41.
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