ANTIGEN BINDING MOLECULES THAT BIND EGFR, VECTORS
ENCODING SAME, AND USES THEREOF BACKGROUND OF THE

WK \ZERTIOMN: Field of the Invention The present invention relptesdr /003542
antigen binding molecules (ABMs). In particular embodiments, the present
invention relates to recombinant monoclonal antibodies, including
chimeric, primatized or humanized antibodies specific for human
epidermal growth factor receptor (EGFR). In addition, the present
invention relates to nucleic acid molecules encoding such ABMs, and
vectors and host cells comprlsmg such nucleic acid molecules. The

Advéntionifuith et ird latesit mdilhodd BB prddading iieABNERSf NECTORS
invention, anﬁmﬁﬁﬂf@ﬁ@ﬁﬁﬁrﬁﬁ thaSE&ABNBITEBRIEOIOf disease. In
addition, the present invention relates to ABI\/IS Wlth mOdIerd glyeosylation
having improveg }’]{@@@ﬁh‘éﬁ ﬁ{ﬁE%Fsﬁfi‘ﬁ s with
increased Fe receptor binding and increased effe ctor functlon

PBagk%E Art EGFR and Anti-EGER Antibodies Human epidermal

growt ACTor Te receptor (also known as HER-1 or Erb-B1, and referred to

hereimas "BGER"kisAib{ QdRes tiansmembraneteeopionencadadhy the paricular

eﬁx’@&g%%@og@c QehE ;9%%%["@%&“&”?&80 %?EA”F xlr%iqacskeﬁng‘? i ﬁ%edm\) meluding
Modjtahedi et al., Br. .I. Cancer 73:228-235 (1996): Herbst and

"é‘grr@@r FETBGS] S P07 SRISSBISt tRicibasE e MBI PrbwRgh factor
rthepedéite. o fEGRROT by earerd|sudsbformbandvantitsofi b@ERIes encoding

s(ergAmtte,reaa'\reWﬂ@@r&me é&ﬂﬁ@iﬁgfmm%z@%m%@@rﬁms  The invention
L16.) | | tl to t nti t dat
I‘gtti%c)r ﬂ:ﬂk@ ltlhortlio 66111 ﬁqprg %S%% %g(ﬁ?ﬁa(}f using these

entry numbers

*&%‘b’%’vff*rﬁﬁ&fﬁmfg‘gﬁﬁrﬁr&aﬁf&‘@mé}aﬁra‘rﬁ@%wwr&amrﬂerry ABMs with modified
ghcansférimindgrosvinmbactol- & (Earag, mapshiceg ilidydeparntibbifidingittCGRereased Fe
B GhdhetaceiuinandepixegmifogHerbst and Shin, Cancer

94:1593-1611 (2002); Mendelsohn and Baselga, Oncogene /9:6550-6565

H nEGFR regulates numerous cellular processes via tyrosine-kinase
mediated signal transduction pathways, including, but not limited to,

activati$i Bfesig natitFamsd detiddiethways that control cell proliferation,
dlffereﬁtlatlon c(ell ServrvaI opt05|s an?f({fgencss mitogencsis, and .
metastasis (MAly 6t &l mﬂn OHISRSG 1T 13821 8Es é)pprlélat’dBa]nélld referred
tﬂéraetﬂsrgnamﬁﬁ@ (zeoe)lrﬁ‘erb@e aleNSAFTCHACECON N 593caE] by the c-erbB
202y oMad|tahieekiatak , iBrinkic anermé 328 236 L@ et al., Br. J Cancer

7%%/@%‘3 %%?T}élagbéggxpg @QQSCJZ%CJ 91(qg9§]f%\1’?r@ﬁ@ﬁf%s&&%?&@basc entry

a s heen reported in numerous human malignant conditions, including

TORRCR ORI DRt iiah Hhddy ahi ek, Pnispia@aany, Brians, o BGFR (e,
aypamticofen ﬁreeﬂatesaﬁdlwaﬁeyrs(mww@r phsrs Ohcolegyding but not limited to
tAdkd 346n13E1 (2 003k shter bt and-Shify Gainger 45 93-1,68d0€3002) roos3s-3, and

Peditahedi efainBr, JGancer g%@%ﬁg&%\? (%Qﬁﬁ)gg'%}ﬁﬁ%ﬁ){a?f&%&% fyclor (GE),

conditions, the overexpressmn of EG1 R carrelates or'is assoclated with

BOSPBRh 0818 BFthé PatigntS (F&lnsF AN SR PCdiarahiisos 1EPY (hb-BGH),
heeadpimoditatetiatial (FR:. @driter, 731228-2335006)). EBRR idafsisisohn and

TEXPIES SO the ngmmsT@loﬁsweﬁsmti%gaﬂwhﬁleaimelL?éltiﬁausﬁmesses via

(?‘IGI:SQII? k{lr'llgcl\r/‘f?ﬁrdl Q‘;g gar%t{ﬁgllltedsl}(!‘. al tr t‘}\li’a}j:’tsh?ug.l%in eurg%ro%ll%lgvé 10, activation of
st an i mall ignant cells (Her St And SRin &t

%‘%5@3’@%‘1“1’(2’00’2 ?Wf%dh%ﬁ%‘afﬁbg%ﬂecﬁ)ﬁ%%%rﬁﬁal%ﬂ%%gn cell survival,
afrofibsy, cangibgeussiuimedichesifdnhadredtdentpkcahcor.aneology 14:1346-1363

(d@diﬁ}t?nﬁﬁ@t%métlﬂa Lb@tmtﬁfl@&i@@%@ﬁigaé%%ﬂ'?!ﬁ%’ftffﬁfné?ﬁp@ft@é{?'s@fs A1611 (2002);
z rceptir c,) for the treatment o
ﬂa\ﬁa‘é\ 1666?}3&1 A rlffzgﬁeopeﬁ%kﬁj

anced breast cancer et al., 5'enzin. two,. 26:66-73
(1999); Goldenberg, M. M., Glin. Ther 21:309-18 (1999)), Rituximab
(Rituxann”; 1DEC Pharmaceuticals, San Diego, CA, and Genentech Inc.,
San Francisco, CA), for the treatment of CD20 positive B-cell, low-grade
or follicular Non-Hodgkin's lymphoma, Genauzurnab (Mylotargim,
Celltech/Wyetli-Ayerst) for the treatment of relapsed acute myeloid
leukemia, and Alerntuzurnab (CAMPATIIm, Millenium

Phannaceuticals/Schering AG) for the treatment of B cell chronic
Inysmnhoeviie larikemia The clricecece nf thece nrodiicte relice not onlyvy on
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(1999)). That study was the first to show that large increases of ADCC

activity could be obtained by engineering the antibody-producing cells to
vepresei@rTlll, which also led to an increase in the proportior®f/constantss2

region (Fc)-associated, bisected oligosaccharides, including bisected,

nonfucosylated oligosaccharides, above the levels found in

naturally-occurring antibodies. [0014] There remains a need for enhanced

therapeutic approaches argeting EGFR-for the treatment of cell

proliferation disorders in primates, including, but not limited to, humans,

whereil? $GEHEHiESraets %%%H‘é‘ﬁaﬁ%‘hi‘é‘a“ﬁ?ﬂli‘é P‘F?’@B&b’r‘:‘e@é%ﬁ‘ malignant conditions,

pahiituadynabn ormdkeXpridssibnife. §oad vercpression}inc] uding  Hottsnotvary, colon,

limited tancanssss. Oﬁmﬁﬁlaé@ﬂrd@iﬁi%f@ﬁﬁgﬁn@ @?@éﬁm@mﬁ@@@) lgghst and Shin,

east, Qv n idn n pagticular

eec Pfc?%rfﬁ%’%n?l%r?g ﬁ{ef 0%2 ro non- U%’Inag rgsﬁue?ﬂ%%ﬁ%gﬂf% %ﬁngm many of

Hﬁ%ﬁ’eé@ﬂé@mm‘m@%ﬁméﬁ Kibje crsresuipy M ARaysociated with poor prognosis of

(60 tajRecogiizing the Mementdoasthesapadic pueniiaefjantden al., Br. J. Cancer

9%@9@ %’d %ﬁ%sl)stlé}@& Qﬁ}éﬁ:&!k% q{p%@gm?ﬂae%liﬂ%%mfi tﬂé‘s&@é particularly the
ICR62 ntlbody ind the same%:{)ltobpe ) and that have been

W@S‘é gifegRed 8 ﬁ Bt E&TE ERP L RO AfimT SRl e’ﬂ‘ffé%i‘SF*‘“y Jower levels
mﬁtﬁvﬁahﬁéﬁpﬁé@ﬁﬂﬁ‘?ﬂ@ﬁw@é%é{%@d Hhdtholdlfot28r8aducing such
ABMs. iniemeitadhisdnetibad invobes produting receafilinanizickimenie: reatment of

@ﬂ%@pdm&nmm&ﬁ%mm@tm%m i) @IHE@:‘&X&EH%%%&&MM? Trastuzumab

rther e cedb erl the atlon oflle of the 0
éeF‘ée mﬁm &e?ﬁlﬁt% T? a%%%% n%s }t{ g%cﬁ%%eurer%%ﬁaenc E”o(%t}o zgnqu?’ez Al el
@bIa‘ié’dlpoI9ne@4e<ﬂ%®€ﬁcékﬂﬁf§=a%@@p@mjeﬁéo%|§ﬁg tHdasetfettel8 (1999,
seleateshiraonikegrouptansistingefiticE) HauNDOidR8, SEQUD NdA&h Inc., San

%ﬁ@l@pl\&}%‘%r ﬁ@@eL@n’élQle%%zﬁ %&1 Qé\ipcgﬁ)’z]lo@ %Qcﬂpomigc%@rm—ﬂodgkm 8
ID NO;138, wherein s pon p]:: S part of ntl gen bindin

M&%&% st(-fiEt’fj éé‘ﬁ?tbl% S RUmar O 18E T secondt’f'ig‘éLt 9 off relapsed
treidisoRisifricikdivectad ﬁd%v@embc@ﬁpﬂ%ﬁ?d% Md?yﬁwmé’éﬁaéaawwalsf&ﬂwnng
dﬂjm&ﬂ aboveu il 1A third-aspectwhihecdiscloswiaiss direciedda ahoske products

ESRQ@BW%% Eﬂ& &h’&%&ﬁ;‘%%% Az dlel %S&%P(R sQEeEQ%r\é‘??JQ@%m-Lopez AJ., ef

defined above. 1 A’fourth asfgecto the disclosure Is directe

e RS T BRSSPl AR LD Tn it
whisreinlsaickiirsts pdljinacidotid éhervcedes aholy peptittcoo mpibingithehigher specific

%9&&@%@@@&1@.@1 mm;hﬁ;mmm&sﬂpg@&ﬁ%@em&ﬂ&&nsm 1D

16005] NO0129 ”éxEQele u%%% DEB diugs:ggug%gsg 1at Our]é§qﬂm El%flzrl:x)deNQ ‘mechanisms

136, and SE%ﬁﬁ erein said second polynucleotide encodes a

SONRpRdERs tgﬂ%&fﬁ@ PPfe"SHRR Bh e I L HRS AR BFh B h RSt icate that an
o tBED 4BINCG45xSEQ HDnNO 189 SEQ |D NS 1utlly SEQ4bMNO1188, receptors and
%E:in@w@tﬂ;é%@ﬁ@gl@a?i@rmﬁﬁqm&@ 46, andi SEQIPMAT 6¢4):443-446

wh%&ﬁc@ said RAIYPEPHAES. AS part of A), aﬂﬁé%ﬁb?{“%‘@@s@%%“ﬂﬁm 2002). For

s ecificall b|nd to human EGFR’ OOiSe Aflfth aspec the disclosure is

(ﬁ’f’%‘@ﬁiﬁ fBeaf HEtREE %ﬂ?ﬁ%&ﬂ‘élﬁ éﬁ%@ﬁﬁéhaﬁm¥ﬂ@j’?ﬁiﬂifé‘&d?él§ﬁlﬁ‘éﬁh receptor, in
qapablerofsctmmetingwithetheifatitCRB2cmohodcibrbl hatibpdy(ettomding: al., Blood

t@ghymmﬁ%@b@aw m@ihpdrﬁﬁ’mﬂli@iﬂﬁm(@a @Mltygmtghﬁ)ﬁaeggzﬂu A% FoyRITls have

de}; d above, in a |ur‘qD der, cpndltlons allowi Lxpression
er 1es née Xim am h Fa 1ents 1018 conciu gd that the
said polynuc eot| at encodes sal pep de, and b) recovering sal

SHEGEN BirRImRS Wﬂé’em@ ‘T@G&WA%&W&%&W%@O&%H@%%I% Which resulted in
disected o a mathiog efpnedusinhamantigen tiladiog, nto)eeule witiehdse9(3):754-757
c@pablgLigpppeting with the rat ICR62 monoclonal antibody for binding

to human EGER, said method comprising: (a) culturing the host cell as

defined above in a medium under conditions allowing the expression of

said first polynucleotide and said second polynucicotide, and (b)

recovering said antigen binding molecule. 6b [0015g]A seventh aspect of

the disclosure is directed to an isolated polypeptide encoded by the

polynucleotide as defined above. [0015h]An eighth aspect of the

disclosure is directed to an isolated polypeptide comprising a sequence

selected from the group consisting of: SEQ ID NO:128, SEQ ID NO:129,

SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:134, SEQ ID NO: 136, and

TEO ID NO: 129 wharain caid nolvvnentide ac nart of an antinen hindinn
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[0020]In a further embodiment, the present disclosure is directed to ABMS

wherein the EC50 concentration for binding is modulated by less than a
wactaefi albeut 10 to about 0.001, compared to the unsubstitutedABM7Am 3542

a specific embodiment, the EC50 concentration is modulated by less than

a factor of about 10 to about 1, compared to the unsubstituted ABM. In

another specific embodiment, the EC50 concentration is modulated by

less than a factor of about 10 to about-5, compared to the unsubstituted

ABM. In another specific embodiment, the EC50 concentration is

moduldteidiby lessgivaria faersr BFEBouds tipeb SR sicorliparee tyatie have been

refRstastituiadHBMIdnanathanspediicembodingitite EGHQib, and CI-1033 block
4158 8%?8%761 tl 1'§‘nmdeuéﬁtﬁdjg’y&gl%s%@@@l%g@ B&I@Q«:’rﬂge\/\l&mn thereby inhibiting

SPCT 1132007/003512 -8 -5 to about 2, comparéd to the
domastHt tEaNER AR AT b EeThe STsBBtin R A R oBgnocional antibodies, on
ioontentratiomiganbdalatedt byalesstthaniEaEbrdfidbogt!s fo bboddtd ligand binding
Sampaisdiieithe snsihstiiied ABMHnsaRatbsResHiccembadimentRg ar 4: 4-9
concentration is modulated by less than a factor of about 2,
compared to the unsubstituted ABM. In another specific embodiment, the
EC50 %6%%%%%&@%9‘?@%%%@5 %%‘?Ei‘r“‘@f‘ﬁiﬁ‘é‘hf‘i“e"ﬁ ‘such a block in
seempar ediit: the v hsubstiuted! ABNheln ziother siiecificrenbedimart;dire renograll

AE&@Q mﬁﬁent%ﬂypndeﬁqw%ti@ %efﬁﬁwfm@eﬁa@ﬂafmf ab@ut{azélﬁir Res. d4:1002-
unsupstitu I gnothe e n e
ﬁé% E cin, . ef a} %y ‘fes efhli‘ Efﬁc%ri%gfqggﬁ 0’ 6)6 example, EMD

en‘frasflon IS modu ana

%@Qﬂ)moﬁweuﬁbeﬂﬁhtedwemwn%rﬁ@%wwé afipody that was raised
10l plarnasiiziectabovecam pesdsandhtreasentthie d5C buital gthdes of patients

Wb&wm«?d&t% ﬁumngﬁ@&&mmﬁ@% @a%%%%@%%&bﬂ&%&@@er et al., Eur, drch.
QM' e q'} bé’?pﬁ?ﬁ the pigentdisclosure i3, di ec{? RI6, ICR62,
R Ebrorobs D s bep

tide comprlsm a sequence selected Ir

e G eﬂwae?sl?mg Bre eew?euﬁaedomen eE&U*N}e’TZ@ﬂs ERSMD to be effective at
m&a@ {REQUIDE A0S SAQHD: 140231 GE QNGB8 ABHR UDCancer 75:310-

KI)S EQJ %MQE%%@H&E@Q‘&Q}:% SEG. RN :hd’izb %Ea%g-g)ags@§ against the

O:139, SE P 110: %EE%(* } 40,141 S IDdN i on the external
%ﬁ@‘lﬁ%@aﬂ‘é‘o@%&f DREA" 4"21“ & P 138 T’é’ BRI iﬁ’é nd
SEEMDIINE MRy epEt BTHE faRb HurRENt, %‘ﬂ%c%géfé’igf’dﬁ%‘t'%‘ Biophys.
to Rwyiselates polypeplidaencading-Rmimmutegiebdineayeitaities in therapeutic
trgﬂ Q!Ssr?sgégfg 88&@9[&?499&2%@1@&9 Qﬁ%éﬁ@g%‘% qﬁp ﬁ%o%tnm% thk%%g&an host as a

monoclonal antibody and a heavy chain framework region derived

BreB PhitRe RfHargeRmifib VarAEIR tegioh aéﬁﬂelsﬂ@ah%%se%aw&&%he nduction
shicwmodifisddnesipaditaiicODREEbrmprisesbivesoreattpesafinhoiatie based monoclonal
subsfifdtionss at afabatrpesitionsel acted dromithegioumepnsising @2 &r "HAMA"
ge%pozngsbg’gi §]I{l§ %hgéli{z;‘)f@—’u%%jé)%% 015 MME)?@QZO}%@ ggeil@gmgl]y %se "foreign”

00a, 101, 102, and any comblnatlon
ﬁ!f@P@Sfﬁsaﬁ%}lm}ﬁe?g?ﬁ‘eg.&’ﬁpéwpaﬁﬂa%e SE5{sah B A AREigBIFhiRaingey are. in cffect,
nolediuks, bpfeoifidalyrivid Sy hmm@eﬁﬁthﬁﬁr@epe@w@embdmm?al anfibodies

t@% m@f@%&@@m@&mmfé@@mnigeimemrnmpéﬁ‘@mmxaﬁi@hamy, re., they are
i'tﬂ;['oﬂﬁ,ﬁh sabat positions 1%1?:&1%8& héé‘ﬂtégmi 34081200402 !:réus through
anO m%Odl aln )é

er specific e ment, the modif ied heavy c DRs comprise
R ebhePE TS B @ﬁﬁ%ﬁtﬁﬁu%ﬁ?ﬁ‘iﬁ’@&ﬁ%?‘bﬁ%ﬁﬂﬁﬁ%‘%@ 31, 53, 54,
and 58 Cinrandthetispicifioremibodimeninthd modifled hieavychainc@BRErent species

QQQ]PJ}K%G«@@}{B %@:ﬁ@;}sh@%l&!&&@ @ﬁv@to%gcp%s o Rsewihin Ehe'dﬁﬁﬁﬁﬁt@@ dantibodies. For
%}g?)t({)%ﬁi‘neg V% (f:en?lﬁo f?é %égegzhtgo § os n(ﬁzl %ﬂ;egtsﬂi 1scus es 8 mouse/human

fit, the moai ieav chaln S comprise amino acl
ShiFtHaRoHE M alf HERTATAS W R Rethst Hrit ’(‘Eﬁc}ﬂ?ra‘S Re&dGLAiRysses generation
CDRs except Kabat positions 29, 52, 56, and 100b. The present
disclosure is also directed to isolated polynucleotides encoding the
isolated polypeprides. [0023]In another embodiment, the disclosure is
directed to an isolated polypeptide encoding an mmunoglobulin light chain
variable region comprising modified light chain CDRs of the rat WO
2008/017963PC171B2007/003542 ICR62 monoclonal antibody and a light

chain framework region derived from one or more human germline
variahle reainn nene ceariencece wharein eaid modified licht chain CDRc
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WO 2008/017963PCT/1132007/003542 N0:36; SEQ ID No:38; SEQ ID

No:40 and SEQ ID No0:120, wherein said isolated polynueleotide encodes
veolusien palypeptide. In an additional embodiment, the disclosure g oo /003542
directed to an isolated polynucleotide comprising a sequence having at

least 80% identity to a sequence selected from the group consisting of

SEQ ID No:44; SEQ ID No:46; SEQNe:50; and SEQ ID No.:52, wherein

said isolated polynucleotide encodessa fusion polypeptide. in another
embodiment, the present disclosure excludes any or all of these isolated
giolyimeieotide suhmanethérembbditmentithe presBitdisdobuiesexchigedMC-C225
(@Mt@i@”ﬂé@? isolatedhpaly flisleatides. l@@%@fﬁ]%‘lgﬂﬁﬁl%ﬂrﬁnﬁ\ﬁlﬁo {based on
HLGEIEIS 80 egalar o A Re Sheading R ELE POUPRRIAPctinica win)

avin e sequence o n one em od|m nt, the
O AN A eSS Ba HEB BHE ST BB B RERG s rodels.
srepiense i SEQHNG: 1 193and h(@etRnToeritoding BINEYEEtite been atiributed

z@%}!&@&%@%ﬂ&&&%&%&? HH1 ?J@@?&xtgf*e%tffﬁg{qﬁ}ﬁmr@@ﬁaﬁ%atlaways
a speci er than ra closure is also direc n iso
*&S‘@%ﬁﬁ %Efo AEERES ?lmaoc S?f:f:(?%%l%ﬁe%?rotexh r%é%gs quen§ ?ﬂerbSt and Shin,

Seteercdfishi e bré%i%@nsu%‘%%iéew Do 33 gED NS5 BEQiuding in
NeHihSi) &DtﬁﬂeaagoﬁE@pE&rhdo@&gﬁE@l@ Nz SEQ IB:NCEE;BE@G1593-1611

%(Mﬁ 11%3@%5& IRL%-V Egrgdﬂp@h)%g@lgngEéE@al @itmgr%@rapy ABX-

%lE §%% W&O %;T;Bnﬂco antl qé](% D I\{!Igs% F?EF% %ncol./Hemaml.

é?hbb@ﬁﬁml%c polynucleotide comprlses a sequence encoding a
polypeptide having a sequence selected from the group consisting of SEQ
ID No: msa@wglm@eem ID 140:7; SEQ ID No 9: SEQ ID No: Ii; SEQ

ID No: S SSE DN017 0:19: S ID,No

SEQ NJF)%EQ?F& %6 &5 ﬂ%ﬁ % bé’SEth‘éle"a“%}d the efficacy
NoB ISR MbespeEvg /BB, SE‘@“I’EB NH%‘?WSE@‘?B% 5o, papigese attack,
nkQckipsNatl 202 and:arsaguencelencadingai@oypbptddihdneigihe activity.  Such
ﬁ%%gﬁfég%l%]; éébé'ﬁﬁ'Q&déﬁﬁ%ﬁﬂaﬂ&e&?a@eféﬁgm%t%ﬁ% frOMe-a,REGIRGuctures, of

other than rat. In another emlbotlmeq)t thep elsengcgé cl osure e L}:Lu%eg Iyveoprotein
SRS E°RIRE Fie 8 B FSH BORNGE e SHISS b1y GAing the polypeptides. =7

foa3lircyebanstisefenbodipfetrigie ﬁrs%gﬂ@ée @ﬁe@teeﬁf@eérﬁ%mat%alwame of
pRIyNGieoite sacominglacabines chpalypepide havingdhe sehuentedfliate binding

Stk MR 3wl O mbgamae@}ﬂ tNARANIUGILIS-COMRLISES Anmune reactions.
Sequence encoding a po peptide havm%ég‘j:? sequence of SEQ ID No.:43;

ﬁ&@ééﬂffeﬁ%@éuéﬁgbﬁfﬁ "glpb‘h?ﬂespﬁildg hg the sequence of an
antibodyFerrdgions by adihgmefrnyicress, fromodupesies bereeehamlysenyicins, duc
Y@W%ﬁ@l@wiﬂﬁﬂﬁytm ﬂjﬁﬁ%uﬁeﬂﬁ directeshimandsolatedr human application.

ucleatjcle encaoding a c r P aying a ERSE. chuno
O S S0 Y PN L 10 AR, 140075-81

nd
é@&]b Restasip ‘fﬁ‘}ﬁfﬁ:}e&m Pfﬁ@z%l%%wéeo? 881 éﬁﬁ?}?lfscoéngaon hosts, such as
sequeiteensodifig s, poisp ept cé o dedé glrenedateleptderfiomapiated with rapid
QEQ‘;#&GQI%Q&M}Q of ok QriR-NQifke:iRER B N4 aandi Sk QD iNeoidd specific cases,

ence encoding a olypeptide havi  seq wolls Tave
ThaThiore N&oHing, 2,1 rga,ﬁfmﬁ 9 895, SSOHEAGE: 8L (Cr10) cets

‘hain cohistant rgglo CL orafra ment W
évees/awigeemeﬁr}mg%b%egs&f g3 ‘%@%’Fqﬁ’%m H'sﬁ‘é‘kfég’o*fh#‘”“g suitable
thiamoeatatiorapetiersembadissintithe presantndisclesuiorext|pdegicnly ontable, highly

J’&iﬁl%@@%k%@ﬁ ﬁ%nwspmécmﬁgé%ﬂqyﬁ@mdﬁ%mpm bioreactors using
00333fThe dI§C|OSU eis alts dlrect d to an, [{;soI?t “‘Qo%j c% g rocesses.  Other
comprising s <éqtitn 5Hélﬁco NG5 POk peptida Riaving Begion of
tﬁeﬂmemmu@e@}almefbneabﬁmb@aréﬁ!esweﬁfee%%%%éaife‘n\bg& and SP2/0-mouse
encoding a polypcptide having the sequence of an antibody Fe region, or
a fragment thereof, from a species other than rat. In another embodiment,
the disclosure is directed to an isolated polynucleotide comprising a
sequence encoding a polypeptide having the VL region of the ICR.62
antibody, or functional vatiants thereof, and a sequence encoding a
polypeptide having the sequence of an antibody CL region, or a fragment

thereof, from a specie other than Tat [0031 The disclosure is further
Airected t0 an eavnraccinn vectar comnricina anv nf the ienlated
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with the rat ICR62 antibody for binding to EGFR and which is chimeric. In

one embodiment, the ABM is an antibody or a fragment thereof. In a
wdrthes,ermhediment, the ABM is a recombinant antibody comprigingsa, Y zs42

region having an amino acid sequence selected from the group consisting

of SEQ 1D NO.: 1; SEQ ID No:3; SEQ ID No:5; SEQ ID No:7; SEQ ID

No:9; SEQ 113 No:11; SEQ ID No:13; SEQ ID No:15; SEQ ID No:17;

SEQ ID No:19; SEQ ID No:21; SEQ D No:23; SEQ ID No:25; SEQ ID

No0:27; SEQ ID No:29; SEQ ID No:31; SEQ ID No33; SEQ ID No:35; SEQ

e NaiB7I B EQD he1dy, andiSEQ DdoantRinilnanctihénendodarmentpd. (Jenking

Jhe A\%Mg(sﬁf)ggggg}b@%%tlg@gg)comprlsmg a VL region havmg an
amino acid sequence select% ﬁm the grou onS|st|nggof SF the 1 hai
N0 LGB T i 5 A0 b S T N T g s b
wensbetimentthevsiB I\ﬂa@aiﬁeWQm ivtarrcEatiBodipingt TPy nﬁ"ét&’e‘éf?kli‘*ﬂly'é'ﬁt‘”h‘ﬂ‘yﬁmﬁ
s@fﬁuﬁﬂ@r@ﬂiﬂw@ﬁm@m thed BMds: aseaompiaantiantiboaythabisctivity. (Wright, A.,

Nized. én Anaihsrempadimentcthe ABMYS agecompinapk aRtRAENE N-linked

com rising a human Fe region. In a further embodlrgent ans/ of thde ABM

Hidetiedals g%%cmﬁsﬁﬁéb&rﬁﬁmag@%% Olg%ye% rogessngs and can include high-
radiofabel 003 TFivd ofi solocliresibifuttherretaterlto eieeBihefidne (anhi» A., and

PESRSH, discloptieisSaidAB Mfmq modifiedypligosaceharidesyHaeus processing
Smkogiment e, mediied.oliapsagenaldes. AR ERAEARAARAES, tat oven

compared t0 non-modified ollg{osaecharl es. In_ather embodiments, the |
wRoGHe bSResh e ted 4P Hﬁlﬁrﬂweawe&lkﬁwmﬁh*éﬁse%“@o%n%hf rat major
dreraBIVE hasivddrralased otoportion bftnorfutdsiitete drsliguanatpmridiésrences are
Qebisactedivepniicomdated.alighsacehirridesimihe fadegian ofisaig, M. R. ef al,
g} Iegl%ll% Ins‘@%WH%? t, the bisected, nonfucosylated

r

gosac es are h in a further embodiment, the_bisected,

nonfucB&yI&FEd Bl @B@ﬁc’@ﬁ%en&&e%‘é’ B I 4 S B E R B APgle production
leasts2086 pbtminligesaddoirsigedimthefesrabioniod séfictipolypeptithaes ghe natural,

nanfucesylated arbisesied, ponfurpsyatesiibdRos iafe@thy their oligosaccharide

embodiments, at le ‘?‘:taﬁf% P Oy 490/%::?%3%9 m@?o{"z ?’%/‘18@?1@997)%%63 Pat.
or 3%&0 or more o gosaCCharld’eS arc nonf ucosy lated or bisected

NonfukW=§iarda C(We‘tze %ﬁb@es*ﬁebnw%%ﬁewﬁi4‘°e[6b21‘6’ﬁﬁl8 ety. 1gGl
disclosireiiis.furtheestelatedad avpalymublelvtide emcedingnanytiohithe ABNMgcoproteins

ﬁi§9ﬂ§§@g @Q@xeeand_m]e&pé%&%@wemfe and cels wmﬂWMm The two

12?1? g S 11;rahc gtluss’f IOS#Q& % fy r}bsn&églgitg g Q% \yc!e?nd ¢ CHZ domains,
ucmg an A IS capa competlng with the rat 1CR62

m@eyw%‘rﬁ &mﬁaﬁss EE PRSP AE Wsﬂefmrﬁeﬁe%atfuemml for the
methas conmpiisnef{apcaltiering alebstcealiivaimgrsindeat poliniucientiscity (ADTC)
ﬁ%ﬁﬁ%@%%@ﬁﬁ% c%ﬁ&h@g@@%ﬁ%@ﬁﬁ'@ﬁv}f%ﬂﬁmd%}% URARL0! Rev. 163:59-76

sontiops slowg e exprosson of i eliucogie eriatioo said

) recovering Sdi rom the Tesultant cult 421In
anothe Metefisoetirefe HRomRe cise issshe far FSIeemEs 5 phdp rhddus dgrster ovary (CHO)

cempaSitioncomprisitg: theAB it of thesdi S8 Faime [E'Is contemyiatedethet catalyzing
the RharmacsrticalcompRsiieR.MaY, fééémﬁ‘&a%%m Rlise @ PRRIMIGRIHEANY activity of

acceptable carrier, an adjuvant or.a c 004311
R AT DR B S L P e goeineered CHO
didbaddeeRaratten z@dlbyﬁ@&mgsq@qimp{z@]gﬁ%@ (hﬁfﬂ%{ﬁqlgﬁﬁ}ematlonal Publication
oyverexpressiinf EGHER): EhadnethodBomprisesagminisiesingdaby reference). The
tgsr@@aﬁut&%%%ﬁ&%% amg, %U‘El%s“&? MBMQLe &;@%e@i:%@%%‘}%ﬁ%ﬁm affinity

subject, preferably a mammalian subject, an | more referab g a urgga n.
e RARFSHY: Pﬁ“é ’b%‘?e‘ﬂ‘éd“@&%‘&ﬁﬁ’éﬁ‘t bR IERAY R b HBE gy ocueed 1 standar
addninistexidien a8Nrghat S Ehimore (@ ganufiasizédVanmtibddyedral. 17:176-180
chimeric fragment of an antibody. In one embodiment, the ABM is

administered in an amount of about 1.0 mg/kg to about 15.0 mg/kg. In

another embodiment, the ABM is administered in an amount of about 1 5

mg/kg to about 12.0 mg/kg. In a further embodiment, the ABM is

administered in an amount of about 1.5 mg/kg to about 4.5 mg/kg. In a

further embodiment, the ABM is adminstered in an amount of about 4.5

mg/kg to about 12M mg/kg. In a further embodiment, the ABM is

adminictarad in an amniint calectead from the Aarnilin concictinna of abhor it



[0050jIn another embodiment, the disclosure is directed to a method for

W%%H?{%%'&ABM in a host cell, comprising: (a) culturing a hg

engineered to express at least one polynucleotide encoding a fu

polypeptide having GnITIL activity under conditions which permit the

production of said ABM and which permit the modification of the

oligosaecharides present on the Fe region of said ABM; and (h) isolating

said ABM; wherein said ABM is capable of competing with the rat ICR62

antignily Tortbinding ¢ohE GEReahdwiheremesaiteBM i S Elimerity (@ .epyld be obtained

W%&Z&ﬁ:ﬁ)}gl 'Ehg Q&z%&f@%@%ﬁm@m@ U&@sﬂ@lﬁﬁﬁ@,mﬁl@ﬂ r;ﬂh(ﬂ’%‘i-rahlslc?%ﬂ\&ﬁ)]’-alﬁfﬁcmase in
sion polypeptide, prefera mprising the catalytic domain n i

R R S o o e By oA DG AR, BV oo

SIyepised aliEach o BbgHE s SO SRIY OF tETE BT ABREdOH R S

I%%EU{}'HOUSS&IZ
sion

[pe14] of mannusidasadinihe ieealikationhdosdaihcofpeutic approaches targeting EGFR. for the

[0015)

13 2kNaacslyigiueasaminyltansierass kb Gn Tioluie losalizatioicd to, humans,

domain of mannosidase |, the localization domain of . .
TRY - NSRRI PESE T (" ERTTT A e IRl SHER <xpression
demaivefaksderedudosy rdmstdiasied Prefeieishotife Gbilficobadizaliond and neck,
dRmain 9o mansesidased] protuil, [RR5dddeya fupherampbadisnentithe need for
disclosure is, directed o a method formadifying;the glysasylation.profile.ferea 1o
an anti-EGER ARM produced by a host cell comprising introducing into
tRERISUBER %t least one nucleic acid or expression vector. In one

embodiment, the ABM is an antibody or a fragment thereof., preferably

comprising the Fe regian nffan jgsyAlternatively, the polypeptide is a
fusion protein that includes a region equivalent to the Fr region of a

human 1@95%9%%21&% %%%&mgmﬁgéuaa%&&%w%ggg'@L@ﬂ,&;rﬁogwmeg (ABMs)
recombinant, ¢ _||gner|c antibody, or a fragment thereof, apagllﬁ:e 0 ]

&%B@%ﬁ@%tﬁdtﬁ%w1@%2%ﬁ%&ﬁ§? BRGRY (5 JHER fRgope) and that
rededecfudpsylagiornrf006 3thanothe ramadindng, thenpresehtifector function, the
Jisclosueisslirestashia a.meatbod.ohmadihingthergikcosylation afithethod involves

recgmbinant antibody .ar a fragment thereof ing a fusion polypepiide
G 5 T ARy e e ) S b S BB MREBHERy of e
ol B BIgPFe REEBORIBE 7 B ShABEURAEHE IRERIYSH osion
polypeptides comprise the catalytic domain of GnTIIl. In another

embodiment, the Golgi localization domain is selected from the group
consisting of: the localization domain of mannosidase Il, the localization
domain of GnTI, the localization domain of mannosidase I, the localization
domain of GnTIl and the localization domain of al-6 core

fucosyltransferase. Preferably, the Golgi localization domain is from
mannosidase Il or GnTl. WO 2008/017963PCT/182007/(1(1354 2 - 17 -
100541In one embodiment, the method of the disclosure is directed

towards producing a recombinant, chimeric antibody or a fragment

thereof, with modified oligosaccharides wherein said modified
oligosaccharides have reduced fucosylation as compared to non-modified
oligosaccharides. According to the present disclosure, these modified
oligosaccharides may be hybrid or complex. In another embodiment, the
method of the disclosure is directed towards producing a recombinant,
chimeric (e.g., humanized) antibody or a fragment thereof having an
increased proportion of bisected, nonfucosylated oligosaccharides in the

Fe region of said polypeptide In one embodiment, the bisected,
nonfucosylated oligosaccharides are hybrid. In another embodiment, the
bisected, nonfucosylated oligosaecharides are complex. In a further
embodiment, the method of the disclosure is directed towards producing a
recombinant, chimeric antibody or a fragment thereof having at least 20%

of the oligosaccharides in the Fe region of said polypeptide that are

bisected, nonfucosylated. In a preferred embodiment, at least 30% of the
oligosaceharides in the Fe region of said polypeptide are bisected,
nonfacosylated. In another preferred embodiment, wherein at least 35% of
the oligosaccharides in the Fe region of said polypeptide are bisected,

nonfucosylated. [0055]In a further embodiment, the disclosure is directed
tNn 2 recomhbhinant chimeaerie antibody, or 2 fracoment thereanf that evhihite



WO 2008/017963PC17113200 7/003542 - 18 - disclosure. In another

embodiment, the present disclosure excludes any or all of these isolated

poi ypep tides. [00581hi another embodiment, the. present disclosure is

directed to a fusion protein that includes a polypeptidc having a sequence

selected from the group consisting of SEQ ID NO:43, SEQ. HD No:45;

SEQ ID No:49; and SEQ ID No.:51arfd a region equivalent to the Pc

region of an immunoglobulin and engineered to have increased effector
[0Gtitdtion pradued dspeanyfofithelimathodssofitheqgresent distiesuralinucieotide

gn?t?ﬁasfyﬁgt,at;?)gr@aﬁmedE&ﬁ’rﬁﬁ%ﬁ%@iﬁl&{%é@ﬂ&%&@c@ééh?r_%ﬁi the group

isolate pticles: n.Qpe er imen present disclos

IS direcgd& gqﬂg*éhéﬁgcﬁi@’ég%pﬁﬁg ﬁ@hé%gﬁsgpg ﬁe?():o%iﬁ%t tLg gQ E?

chimen (e, ShiiEniz8d)y Anibou? prodLiedisy EiHy B O riidthslierein said

the presémedisbiosurertaridiapiigamaceliticatlyl acteptahigicaliienni’ o human

anothegra@@mbodiment, the present disclosure is directed to a

pharmaceutical composition comprising a recombinant, chimeric (e.qg.,
[Oﬁlﬁgﬂpan'Zed)&%Q@%Jﬁ@&n&?Q%Qrggkﬁ%gwgé)xsa@(e&%%‘ orrzllegflg:gtcci)s %glwg?ﬁg}g the

present ldiscllostuge, and.a é)hgrmaceutlcally acceptable carrier. In‘an

embodimant the pizLemdifiésure is directed to a pharmaceutical
0Ocomposition co_mgjp(ising a fusion protein produced by any of the methods,
(00488 & pharfhdBBEHSERY lcHistalieiesarrier. T0eso)IPasfiibiers!! comprising the

embodinyent sthidais didsureis directeddam anathioel fawtargeting in vivo or

in vitro cells expressing EGER. In one embodiment, the present disclosure
[0S directed to faumiethpetfor tasrgatingaells expriessing IGERIReEHIRGL a first

comprsing.RAmiRIStELn SHRISGE PQSiLiRN, compFising an de
ABM.%O% 1/in yet 1anoth{%grg g%odjme%%ﬁ&%rggéﬁlhis%%siré ﬁs()?ilr]é}g%g%t d
to a method Tof dateeiRg R ViSRGt tHE Prakencelstec Frrn e group
samplnsiginfopHiddRbIIAJ & dig8r ddt GelRtedQol BG EREXPredsidal IISEQ 1D
one eMbodimEHtIR N@ﬂ@ﬂoﬂ&@ﬂ@fﬂm%p":{n@m@%k?\@.s@fﬁ%&%hﬁsaid
teste [ LW 0 ith an ABM. of the present
disclﬁgfg%‘,@%%’%“c%‘%%?ﬁ%,n%*%%%%%%?ﬁ%%ﬁ%aﬁ@ AR et selegted
the ABRIBAXEERR. S5 EOPdpR FrRatBmiS then JkbdR (e 430bySEQ 1D
ELISAYSH btfebrtetRotiS KriewriR fik M) A HERQUEINY @: teRtRI Gampie: 146,
with thedestarmple@ny stalistically.sigeificant difgransedd the ormationisen
of ABM}'}E@?E&HQEEQL ﬁ%iﬁaﬁg é&gﬁg@ﬂﬂ%%e}z@ﬁand control samples is

|

%' icative o tﬁﬁhr:resénce of EG n the test sample. 100621 The .

100k i0sure s flithaPafettedts SH0aHD S HHrRsEtnt & disshadrarerirdyeing an
EGERéigsressidimndrmpaeticlsarhickel prplitscatibnaigerter whiengin BGRIR 62
is eXp’ﬁﬁﬁﬁﬁﬁ)lﬁndnﬁlﬂf@y%ﬂtﬁﬁtﬂﬂg'tlwgﬁﬁﬁm EGER §];§it%b&§ﬂ§%u¥ng3ri.sing: (a)
expre, : ssed). including cancers o adder, brain, .
P e D TR Ao Qi v
kidnel' ESHIIITSIHY' it RATRGH erEFsp i camy Erfewtidevalvipamitist tig ()
recomineasringsmvbaitigergbindi@ 2008/01E7963PCT/1132007/003542 -19 -
humanized) antibody or fragment thereof, produced by any of the methods

[006¥the presentdisclgrurerfaia Riisoesubject-tanees ihelBRIBRducing an
DESGRIEH BN TR WRER [005315I6 Hﬁﬁﬁ%ﬁ’%ﬁ%@ THctioRlp 6o

activity of individual heavy and [ight chimeric rat-hunia -
oy R o B P s e eopepisies (@
I-HTIen[Rea e ity apldasiGEiidmbetiain) arviEdispresdatstndichimeliowing
light chairpaadiodlbfeptesentpinectisosiic HRPWICHAIBJ PSIyhucicotide, and
desi q%%%%%t%gg%gg le.dpmains are from the original rat
antibody. 100641FIGURE 2 shows binding activity of humanized ICR62
antibodies comprising heavy chain variable region constructs I-HHC,and
I-HLA and humanized light chain variable region constructs I-ICA and

1-KB paired in various configurations. [0065]FIGURE 3 shows binding
activity of humanized ICR62 antibodies comprising heavy chain variable
region constructs I-HLB, I-I-ELC and I-HLA and humanized light chain
variable region constructs I-ICA and I-KC paired in various configurations.
[0066]FIGURE 4 shows binding activity of humanized ICR62 antibodies

comprising heavy chain variable region constructs I-HLAZ2, I-HLA3 and
I-HI AA and hirmanized licht chain vvariahle reaion conctriict 1-KC ac



antibodies that were not glycoenginecred. The humanzi d heavy chain

constructs were paired with the I-KC light chain construct. [0072]FIGURE

10 shows a comparison of ADCC for the non-glycoengineerecl form (WT)

and the 02 glycofomtglycoengineered by co-expression with GnT111 and

Manll) of the humanized 1CR62 antibody constructs 1-141-113 and

I-HLA7, The same antibodies were a%blied to two different target cell

lines: in Panel A, the target cell line LN229 was used; in Panel B, the cell
[00}58Ta431 Wiadcyseth. TREH MY shtesussy it rthirctushitraetisolaird palbagptide

with tieado@ fighbenalsrooistidetzs {80731 FVGWRE 11A and 11B show a

comparison of ADCC for non-glycoengineered forms (WT) and 02
[00dybforms/of ehihtlerisHER62 thndthvéckhumanidiect63R6 2ianttiody polypeptide

constidgip:isid-4 $&anad-Fibidd Thedaroeksa) M&%&ﬁ%\ﬂ@@%ﬁ 1\de€% 28,
huma@a qxb%y@basrr@omwgﬁweé%@%%wt % C'rg@ 1%%
e

const 74/ [5%% son 0
glcyo rms of cﬁlmer ahélV Péé\ﬁj ae?’n?ﬁiba an am’gen

constRiBrE Mlqseareeifigally bings Hhhﬁlﬁ?f?ii@éi?ﬁeavy chain constructs
were paired with the 1-KC light chain construct. 100751FIGURE 13 shows
19538ibmino dtitiedgert st orhirdisred roReptrsaintiagmolecule
variableofegiorbgohsinetiscamiséired tddhe rat ICR62 sequences. Dots
represent identity of amino acid residues at a given position within a given
[66@6fistruct. [DOABIRGURESTHeshos:amre FogjaronaRifia-dntiindingiassaylecule
using dohGtisRils isRiayiRgRCAMBPINRAtRYMan FegammaRillla. A
glycoengineered I-EIHB/KC humanized anti-EGER IgG | antibody was
[sogsmpared mqaem/@rgﬂy@%‘&gIB?@H@%(WB@%IHQ%&QQK %Hﬁ%ﬂ%&? binding

show%g g&@@vr Eitm%gflgcf %tlbo c? 8?119 fo{i@lycgt?ye%m%%g d]% molecule

humanized anti-EG coeh Ineéering-achieve

overeXpressidiin't Saé{HtI ﬁ?ﬁ‘&%&n%"%’lg 8?5’@%@%@086%6“06 selected

enzyrfE88WHE GiTYRI &g SRV aPkOsiih e B&ivife, Ylelihd BebEQ 1D
70% ofrdifuBasy|Hie N Bck2Bn200-lIBkeoliBhsBEChHNdSS: [0878hd SEQ ID

FIGURB:16gshows an anti-EGER precision profile (n=6 replicates across

the calibration range) for the determination of anti-EGER in 1% monkey

[008STUM mathmﬂﬂk%wum RAO! &MRZH 3B 3 surpled BY BERn binding
[00791115!&“5%1}[7 ?jy %ﬁ)}ggé ve ant -EGER 1Acallbratlon curve

COMPrising an CZIon en meered to
for th determinati anti- 0 mo % erum maﬁ &
f

1008 Fet?ﬁ'éai 4% Hﬁ?tb‘ahc%nﬁ&m?& F&nf@&?@@h ‘aﬁ%aa'y 3ffpity
weekR ptresreAsus awﬂlﬁiist?aﬁmﬁiwantﬁdm@mém|éc@ymﬁwcﬂg@mcred to
monkexs e 081164 URE @ lshows denunxibance psbipepsdel ambifeGER4)-N-
on Daﬁtdtﬂ@%@@ﬂ%iﬂﬁ%‘éﬂ@@%@dmiﬁﬁiﬁ%@ﬁiﬁ%ﬁ'&ﬂlﬁ@gﬁ t@rﬁ?dw@rmit the
cyn ;y@&%ﬂ%m%@kﬂ}’é aﬁ/éf&@%ﬁé% Q%Ea&TélS% 007003042 (‘ﬁlilon of the

(OOSéJgIGUR 2Q shows the reé?t\? % een areas under the serum
anti-EGER Concentration-tima Eifrvés tRYE eaei%l%’s g Biptserjer and
of welRly intlaaaotis s uRinginsf ‘&ﬁfﬁ‘E@FR"i@r@ymﬁlﬁﬂ)lmn binding
monkayt: 0o s3IFIGISR B Jiestiowbase ruami doncéntrationsmgfranie EGERuence

duringeieerklyritrave aaiisp admisistsatios RHaAMiG R 9ral® NO:129, SEQ

F
e (e S ST

female cynornglgous monkeys, [0085]FIGURE 23 shows the

9918 p1/TOE- ﬂﬁé‘%%ﬁeaé??ﬂ‘ig%%&&rﬁmd%%%ﬁorﬁ pisestsdirieetegpmposition the
(glycaehgndansi anmiEGERiadtifody asead fordhephavivaenoedéy acceptable
studiesrdescribed in the Examples herein below. 10086]FIGURE 24
shows binding to EGER expressed on the surface of human A431
epidelinoid carcinoma cells. The antibody used for the binding study was
the Fe-engineered antiEGER antibody (I-H1IB construct) used for the in
vivo monkey studies described in the Examples herein below.
100871FIGURE 25 shows binding Co EGER expressed on surface of
monkey COS-7 kidney cells. The antibody used was anti-EGFR antibody
(I-H1113 heavy chain; I-KC light chain). For reference, binding to low
human EGFR-expressing cells, MCF-7 breast cancer cells, is shown.
[0088] FIGURE 26 shows Fe-EcgammaRllla binding using a whole cell

(CHO celle enainearead to evnrece hitman EcalMira on their crirfarcrel The



16016}

[6017]

WO 2008/017963PC17182007/003542 - 22 - [0094]FIGURE 32 shows
EGER target binding of various heavy chain construct variants based on
the I-HUD construct paired with thetlight chain 1-KC construct. DETAILED
DESCRIPTION OF THE INVENTION [0095]Terms are used herein as
generally used in the art, unless otherwise defined as follows. 100961As
used herein, the term antibody is intended to include whole antibody

molesyiesy inchidigsmpnecl anadinketonalrane multispeeificifeig: molecule
g%ﬁgifgg%%gg?ggﬁg asgy%cﬂ.,l_ ?ﬁe@ﬁgkf%t%%ﬁﬁnﬁﬂfg‘gsi@%?%{%@% more
na retainin INding speciticity, SIon, prote at INnc e areqlio

AT EB TS0 67 G e S T gy ond
spesificiyi s & enedripatssd-adarmbsdy ragnientPar refa biriatadge EoTR.
spegificityiinCidingnbul net AiBtechio sW ctragientsedibrfragnrentsfthabihe group
fragment 2.1 I v fr ! J‘r mjp' i®Sno- ,
TSRS ?E%%béﬁ‘éﬁf}%ﬁ'%?fb%ﬁaé%?f@ %ﬁﬁé‘ﬁ%@%&uﬁ oo 1
TeRRe S S0SEagH B0 SHOALD BnbApadel are harAmLeL: 21 SEQ 1D
Wprintatized ahdNehinfe SEQIHLEOIEY . U0 TINSQisttl Herkbih, s déripEetl) NO: 33,
488199 isdntended tayrier 10, atnterminabsegion of RO:1gE heavy oi@ins, SEQ

‘z\%{; ggug%é%%%] agggﬁgérﬁéﬁ%r%ion of an IgG heavy chain might

vary slightly, the hurhan ain Fe region is usually defined to

stretchMemh IBosinae: b PESTHBE & H ST YR P6M 8 frgavy chain CDRs. In a
ﬁéﬂibﬂ&ybﬁﬂfmiﬁgﬁt, [0BpAS umdkﬂaane mﬂném r@gvicmdemivé@leam thesisting
Jrsisgian.of.an wunynoglohuin is, itendeca,nehile NatUrAMRCHULHRE position

allelic’variants of the _e,re%ion of an |r¥mu%g!1?at%lélir‘bg§. V\é%ltl ) vggiaptso o hea
Katig drs AtGARIIEE Br ol e S BT RONS. Additions., or deletions but. -
ohvhichis nodeer cavesul Salriatty ihe Wt etk et kil RegisBufifo In another
ﬂﬁﬁgﬁﬁee%ﬁ%@tﬁfeﬂﬂ,nﬁﬁ%ﬁ (suebraseantibody siependericcelitdaine at Kabat position
cytotoxicity). For example, one or more amino acids can be deleted from

the N-terminus or C-terminus of the Fe region of an inununoglobulin

without substantial loss of biological function. Such variants can be

selected according to general rules known in the art so as to have minimal
effect on activity. (See, e.g., Bowic, J. U. et al., Science 247:1306-1310

(1990). [0099]As used herein, the term EGER refers to the human

epidermal. growth factor receptor (also known as HER-1 or Erb-B1)

(Ulrich, A. et at, Nature 309:418-425 (1984); SwissProt Accession

tiP00533; secondary accession numbers: 000688, 000732, P06268, ‘
Q14225, Q92795, Q913232, Q9GZX1, Q9I-12C9, Q91I3C9, Q9151\4137,
Q9UMDS, Q91.1M05), as well as naturally-occurring isoforms and

variants thereof Such isoforms and variants include but are not limited to

the EGFRUVIII variant, alternative splicing products (e.g., as identified by
SwissProt Accession numbers P00533-1, P00533-2, P0O0533-3,

P00533-4), variants GLN-98, ARG-266, Lys-521, ILE674, GLY-962, and
PRO-988 (Livingston, R.J. et al., N1EIS-SNPs, environmental genoine

WO 2008/0 17963PCT/1132007/0113542 -23 - project, NIEFIS ES 15478,
Department of Gchome Sciences, Seattle, WA (2004)), and others

identified by the following accession numbers: NT/1_005228.3,

M4 201282 1, NM 21)1283.1, NM_201284.1 (REESE() m_RNAS);
AF125253.1, AE277897.1, AF288738.1, Al217671.1, AK127817.1,
AL598260.1, AU137334.1, AW 163038.1, AW295229. |, BCO57802.1,
CB160831.1, K03193.1, 048722.1, 095089.1, X00588.1, X00663. I;

115448481, H54484S3, 115448452 assembly);DT.453606, (MIPS
DT.86855651, DT.95165593, DT.9782268 1, DT.95165600,

DT.100752430, DT.91654361, DT.92034460, DT.92446349,

DT.97784849, DTA 01978019, DT.418647, DT.86842167, DT.91803457,
DT.92446350, DT.95153003, DT.95254161, DT.97816654,

13-n87014330, DT.87079224 (DOTS Assembly). 101001As used herein,

the term EGER ligand refers to a polypeptide which binds to and/or

activates EGFR. The term includes membrane-bound precursor forms of

the EGER ligand, as well as proteolytically processed soluble forms of the
EGER ligancl. [0101]As used herein, the term ligand activation of EGER

rafare tno cianal trancdiictinn (e a that fcarticed by an intracelhiilar kinace



production of EGFI? or an EGER ligand or disorder related to EGER
expression, refers to a condition, which may or may not involve
FRAGEMESdr cancer, where abnormal activation and/or prddUétgRi 03342
EGFR and/or an EGER ligand is occurring in cells or tissues of a subject
having, or predisposed to, the disease or disorder. 10103]As used herein,
the terms overexpress, overexpressed, and overexpressing, as used in
connectlon with cells expressing EG“E7F€ refer to cells which have

aass’uggé% %%e[)a%vglssngxf: %gj I’f'Freo%n tlcjﬂ.e 1@&‘5@%9&%%“38 agg [p %reéjt %93@3& position
Nnokm o tHe Same tssue type. Sch overexpression may be caused
By @ene amplification or by increased transcription or translation. EGER

[0618) expressiobnaadyJienes, averexpressiolPimayde: determinedlipha chain CORs. In a

[8619]

{0020}

%&é@ aﬂg'gn%e{&&m%%ﬁé%%% eyluatingiovels 0hEC ERREBSEM ©hhat position
e suface of a cell or in a cell Iysaﬁte I%technlqyens that a Iénown in the

S PP Bt R ISt agléénﬁr?rn%unpo loresesnce as asgaragm ot
|Mmenmﬁ@mtswr@msﬂ<ﬂ@&m§ﬁmé?ry, radioimmunoassay,

We%hemtpépsmﬂgmgnb ndingickinasg aetivityy etovi(Gee-gengniallynGEbks of the

f%g@ LA%%%%F“%R on‘i%%%%%h%%%% %Jfggﬁgmg\g@ggmﬁepgﬁﬁ§ for said

@@I?g“aﬁ“ S BRSO MBS RS T 505 200 R B2 v, o
Sumitamaor etk GlifGaicerRestdDinEo-80% (20 OPRRIESCHiingDRs. In another
M%QL%J |ﬁ%@¥é9ﬁfﬁ>ﬁé@ and-immpunobisiechematny ki amisey, or a variant or

ety aﬁmt ghrehereln Iy j@ga%at§91gvf59£§r§&%ﬁ%2 AMIEEORUY bt Riment, the

cale
é%BHu 1on one may meas evels of EGFR-encoding nucleic acid

MBS ThenE &y, e ‘Fﬁ{é%ta“&*)B%%ﬁoY?“é‘&ﬁhé‘Wm form
ettistootRGRtdchnitu SOREHer s SI£ GERohen orhelicels SreaPiOcomprises

%?FQ %ﬁ dg %‘%@@&E&E@?Q@Q@?gﬁ% V%nm&wg&tﬁﬁhd%@y@ig@ifﬁg ot loast the
alfrec liferation di er et |
yéi %C%% ﬁ" €17, 1mm§? t%e %éﬁr%gigft ?h (?QE angb Ey comprise

S use ereln ntlge
mbs@emmmq ﬁﬁ!@%?ﬁﬁ@é%ﬁ%’érﬂ%‘f@‘ﬁ rﬁ&ﬂé’éﬁf@tﬁf&t%ﬁ%&%&ﬂi%ﬁé@g activity

asaRtigen adeigiinipani-AAnmvitigen Hinding mbletulecan [SEHGs) of the rat ICR62
example..an r?s%tgﬁeﬁ}’ni?{oﬁsfm{}?%G&thﬁf@&%ﬁb?&@ﬁ&ﬁ&%ﬂg@éyemrtg@Qdues In
antigenic determinant, More specificall ntigen b| din mplecub tm ot all
B EGERIC ol S5 GINE bRl S By SRS Bl A o ot =

resijtoraat T Mok Da, shypibaily drtsiginredeasittie Epidertivalay mﬂﬂ%e@éﬁhe CDR(s)
E%ﬁ%?:@ s(BteERIn M &J@Qrkﬂ&WBf&&abEﬁhﬂtmﬁfz‘bBE By2'speeificabihia heavy chain
gISCI’I I%Srlni%a tlthfaﬁut hﬁa%lsﬂ Inag?}’scﬁg 1? @ﬁ’ﬁ&f%{aﬁ? fo@ﬂ%ﬁ@ fﬁngﬁaghb gr 57 of Kabat

na rom unwanted or nonspecific interactions. 101051As used
hraveiithifie GERAs UK A ERAE R RHEACEISRE th Fer8rbREe 1g» mnother particular
pobyoeptitleS:sUTIR &S ABMSrefdértapohype ptideseompiciby eerilitoaticr 32 of the
ﬁ%gé{el%ﬁ%ﬁjzﬁﬂwkffo@3&%@;}@5]mﬁ@eﬁ!etﬁroi@,g&uﬁpﬁimﬁm&gﬁﬂﬁha@ﬁCDRZ or
9 tlons ?f ang ?gne?g dn‘fergnt SPsgies. For chimeric ABMs, for
e%&th Pe} 7t‘?’ne non-an gen ‘&Yng components may be derived from a
wide véritiy ohbpicies, th@mqmg Privnatedslicisiad e HikpanseedndhC 50
hinans:idha constagiyegiineidthe ichinenc ABM df abost prefdrabl§.001, compared
&%%@HR@J&M@@MG the conskantregion.af patasal dHmaR AIROM uaied by

he variable region of thGe ci;tl)merlc antlbod Is 1[)nos efer J%% & 5
?ﬁ%g@hﬁgﬁy’lﬁ%ﬁﬁ%’cﬁ’éﬁtﬁ thAr8Y ' rERBRIBTARt ERSrtBody having: Peeie
thbatimmotabicl Hetiueprsensiote mlmwi\?éﬂﬁ*dméeﬁé&% 2 Hpgaapl Abgut 19 iO about 5,
@Bﬁ&k@@é&s e adgestautarhyrprefarred fomaetifisienaiahimedcantiBoayntation is

]?Og%ed e e el o POMRERIGNRUAG CEM AR R wied ABM. I

ept| 25 that are able to catalyze the addition

tWﬁﬁJ%%%ﬁ‘i’i‘i’f@fﬁ'ﬁ Ry TR SRTE IS 14%1&\6&%}%5 Thidagor of about
mann03|de of the trimannosyl core of N--linked oligosaccharides. This
includes fusion polypeptides exhibiting enzymatic activity similar to, but
not necessarily identical to, an activity of
13(1,4)-N-acetylglucosaminyltransferase 1ll, also known as
13-1,4-mannosyl-glycoprotein 4- beta-N-acetylglocosaminyl-transferase
(EC 2.4.1.144), according to the Nomenclature Committee of the
International Union of Biochemistry and Molecular Biology (NC-IUBMB),

ac meaciired in a nartictilar binloAaical aceavy with or withoir it doce



{0021}

[0022]

[0023]

26-32 26-35 VH CDR2 50-65 52-58 50-58 Vti CDR3 95-102 95-102

95-102 VL CORI 24-34 26-32 24-34 VL CDR2 50-56 50-52 50-56 VL.
COHRBEYY? 91-96 89-97 Numbering of all CDR definitions'ih TaBf8 118> .
according to the numbering conventions set forth by Kabat et al. (see

below). 2 "AbM" refers to the CDRs as defined by Oxford Molecular's

"AbM" antibody modeling software. [0113]Kabat et al. also defined a

numbering system for variable domdin sequences that is applicable to any
antibody. One of ordinary skill in the art can unambigously.assign,this
%y@t@wb%"mfﬁﬁmﬁ&riﬁ@*ﬂ?&‘ﬁﬁ@dvﬁ?ﬁéﬂb|éﬂa%‘r%%?§ Sspeeafjﬁecn‘*c%, Withoty e B0
telianeeion anyexparinbntalsdatabeybridrthé dutiende reel, Astqawgred to the
herein, Kahat numbering; refersdedheinsimberngsystemssetforthsbyodulated by

Kabat et al,, U.S. t. of Healthaa H yices, »288UeRnee Qfiner specific
Ierotlifts ARG o%ﬁ%a?’ln?oe?&fﬁ 1%8%%6}&%{5{&%%&{%%2 6ssgfecifieélh M
[

cefedness o B hanberiryior SpaehiErihd SR dsiatie 5ok drigoggpared to
ABM.368;65058IN0 10 thettahpidiinbbrigesysheFiC Theosenirehee s siogiated by
egsq eagc% Pa%ghqg#'gb?§f§15c%}%%cpt§@_@ Qsﬁﬂ)t@i‘t&t@c? ) AE8MOn anocther specific
numbered according to the Kabat n ng system. How et nare
STt AR ST ST S e i g
Kabatmuhstierd g 8&ie e sgfrgrﬁmbaﬁgﬁ{és*% &?%%%iiﬁ% gbove comprises an
Seguence.Listing hasee-embiainamberngdithe seqpepsesias prese HreBC50.
therein. [0114] By a nucleic acid.or. polynucicotide havi leatide. .
it N e e eﬁﬁgéggﬁ%‘;% 0
nelupRstie GRS BRESEITRVE THSHCT T ThESHERY (AT the hiucisotde
sequenes, eftherpblyniileide 18 Menddal iR MifstéAcEiRdletite! +3. SEQ 1D
RYsent that ibarpivRuSiegtifaes e BER MAYGRCIUAREQIONIVE JIORRQ ID NO:139,

?@%ﬁ%g ﬁ@bﬁ)@; S%&t}é%& ﬁ‘ﬂegﬁgi% QdhesefereRsRBUUSliS SefideILe sEQ D

ain a polynucleotide having a nucleotide sequence at
RasHe5WBIdBIeH4D arbigtedbd Mitféotide sequence, up to 5% of the
nugleRtifes:in taemaienente sequendecrayide deletsd oy RubEhEed fa
%{PJ%PAS@Q&B{&{S%QQ% QLG HmRes AbiMAaatides URdmRY ek theiatal DR of the rat
eoti

nuc des in the reference,se uence ma inseried jnte.thedeferenge
é%%??eﬁl?é‘f’@i‘i%fﬂ%bﬁ%'raa&?‘cgl ﬁagﬁer,a\i/f/}h%%%%‘rugfy%gﬁicufar nucleic a idor more

molecdeliolppeblickediont 1easEEDSHC B HI TSV AOERTE 9785 GBYE PR
Q599%: identicahie: aanisteatidessegueince abra Widat position sclected from the group

2008/017963PC 111 132007/903542 3282, Rolypsntidessequsnes,auile, 62, 63, 64,

presentinvention can be d’etermblr;l?ci onvgntionglrll}{)hj]%@ }mé?%ﬁ and wherein said
e

Edniutée flogfams. ABrefdtted Gd'for‘détermining the best overall

maypkpbétveanta dueryserehiodita SeladRc T HESERTIRARbAT I °
andiasubigsh SesueRsanalsaceipier thas anglobabsetuence aligmmentino acid
can betidetertg?{.gﬁ'\aq ug’jv.i %Q%E%T%B 99,@@,,“5@," ﬂfpgéﬁ%@%ﬁ.d @0 4h&her specific
SHGSHHR of Britiagex al., Cornp. App. Biosci. 6:237-245 (1999). 108 4 ciutions at
P e e N e R R

saguencebnA7RNAMe jichtahhthdTambaraguiconvehimg uiesedgied heavy
The resyit of saidolabal seaiensealignmentlisinipercenthitertityabat and Chothia

Preferred parameters ysed in.a FAST IHPentosRNA SROUENEES tRavy chain
e R R Al agrﬂé%zﬁil aﬁ:&%@%&% 7

Ma . k-tuple=4, Mismatch _
sl et R T oot heavy
Searecir Gap-RenelyraiGapSize RenaltyDShvvinsonSieesiobetiected
't%r}%%égé e subisghougcleatide seaurnagowhishexer is shorter. 101161 If

e subject Sequence is shorter than the quer seﬂ‘lfl%ncc?vbee%%té%gcg&gé%
3" eteaibrS RO ek RR BTRTLrR A HERHO RS a MARUAT correction must
bermacigdoithdims wbeim hisirblseeaisace tHeRe THE Bo Jigh Wals oS of the rat
account for 5' and 3' truncations of the subject sequence when calculating
percent identity. For subject sequences truncated at the 5' or 3' ends,
relative to the query sequence, the percent identity is corrected by
calculating the number of bases of the query sequence that are 5' and 3'
of the subject sequence, which are not matched/aligned, as a percent of
the total bases of the query sequence. Whether a nucleotide is

matched/aligned is determined by results of the PASTDB sequence
alinnment Thic nearcantane ic thean ciribhtracted front the nercent idantity



[0624)

[0025]

[0026]

16027)

WO 2008/017963PCT/1132007/003542 - 30 - percent identity score. This
“;51%0%%999} identity score is what is used for the purposes pf thepiesentz
invention. Only residues to the N- and C-termini of the subject sequence,

which are not matched/aligned with the query sequence, axe considered

for the purposes of manually adjusting the percent identity score. That is,

only query residue positions outsideghe farthest N- and C-terminal

residues of the subject sequence. 10121]For example, a 90 amino acid
residugasubject setuenceds hignddiwitha 108 rasidulsigutipsagaensere human
égngxﬁ;l% r‘@ﬂ%l@ ?ég%%t JQI%IMJGI&%, Q@l@x@@ﬂsge%ﬁiﬁﬁéh%m kN OnR0fdBrise one
subject sequence an_a therefor @? FA?JQPsQ %!'%3?&% 5190%% oL QQ%%{% 25
%ﬁf@ﬁiﬁﬁ?ﬁ‘ﬁ@ﬁ%@‘ﬁ%ﬂ%?ﬁ%ﬁ{@ fedigties at the N-termints, The 10 .
NPAIrEY 78siduss, EhrEsdnt 0% of hé'sSGUihes (lubér of fediadies st an¢ Y
theNeand Getermini netdeatched fiotalspumebes pimesiduesntipthebiuigry molecule,
sequence) sq 10% is subtracted f identily seore-calemlatad: cors
%ﬁ%ﬁgﬁéﬁ%g} ?Bxgnrzgln?%? %e%eﬁﬁuﬂa@grgﬁ%ﬁ%Bv%g%p%te?t%&f hain CDRs
JPraREle AT ﬁﬁéﬁ%@?ﬁ&ﬁfiﬁ&ﬁﬁ&pﬁf WGLE ’60956 A‘another é&a‘r%ﬁ%, ag0
sesidudssubiect Sequerive ivooinparbeiwitia B0 neidddighierypin CDORs comprise
SedrencesLhistine theidgletions aedntaenadide lelions go-thiehe Qpé DR except
residues at the N- -termini of the subject s ! ' Jotides encoding the
S CHBGaHgh e Wit THE B I TG Sh e e (i etides sncodi
ictlcdlatbrdydRASE DBy GclvRiriany coieeddd ot SRR Bhly
#RSidue-pasitignsidutside the N- and C-terminal ends of the subject
Se%ﬁmﬁer%mamﬂe@n%m%am%mmm;mmmmﬁde encoding a

matched/aligned with the query.s nce.are manually.corre 80128, SE
BT S ECTiO “%r% %‘%‘%%ﬁ%&‘é’%? %‘gﬁr osté[asg oft%%eg resent ?

TGN, SO IIASIRRY RER, ARECICEAdED A britice TUNGal > SEQ
Stingenrmondiions! 102N UDIBIO-aki B0 IR NS BIHEM TR Mo 3 ¥eRER 1 NO:139,

&%Oﬂ%%&';‘?%i,dfﬁﬁ‘ ghhybridizes:in @mevamiohidnesation #2GiN@: 144, SEQ ID

solution comprising 50% formami| SC (750 inlY1 NaCl, 75 .
o Sy 0 PR BB SGP te (GE B 25 DR R o e i
iselutiond0%spextrary sulfatehand ROFBgHHhoen attrdinesh Sxréig Saih i5 girected
spermRNA{glowes bywasbingthr fifiersin Gt SS@atsaigoht 5@ cleotide. In
1012%31AS d5E (?bgevléecit%ir EQ% $§,I5fﬂa§6égﬂf$9ﬁ?é'&&tt@n domainrefassitedhe the vector is

one £m odnax X : . AL .
amino acid sequence of a Golgi resident polypepticle which is responsible

B ESHEFRSITG & polypeptide in location within the Golgi complex. .
Generally; dobalizationhd divainsedofptisétoarminy deafaindictigifs afigh dinding
Shzyme 101241 As e drhergivitheviernmetieotonA notionl sefe s idothode binding to
biological activities attributable to the Fe region.(a nati

o iR 014 e e%a“ﬁigﬁf‘é%%%eﬂia% T
oRaple BT ENBISIS EREET FEBGRE AT B A hE B i binding
secepterbinding affipityc antivody:diogemdentcellular cytotoxicity (ADCC),
anfibody-dependent cRlUaVORPBIMAEIROLTI A20QHAABEAR B To-have

phaﬁ joc tosis (ADCP), cytokine secretion,, ir e- - | & Fc region
e e G
rereptors cAeuTbI2S AsusaaTHIrRSIAS tHERA IS AJIREER BT 88eqo-neineered

gngineering and glycasylation engineering are considered to include any

manip‘gxlga%%%ﬂlé%fTmﬁoﬁi%g&%){%&'@&%g%; @ix@&?d Qg&@lﬁlﬁm&ﬂﬁiﬂﬁg an ABM of the present
recombinant polypeptide or fragment thereqf. Glycosylation enginegr ST
Kt PN RIS ASG B e gy o, Patias st e JEE e is directed o 0
inchedintygetieticatfanipetetio iS Of ihe BifesEEonEee EYRFEER [9dnwiyst @ composition
1o achieve: altered-glycosylation afiglyeeproteins expressed in cells.

Furthermore, glyeosylation engineering includes the effects of mutations

and cell environment on glycosylation. In one embodiment, the

glycosylation engineering is an alteration in glycosyltransferase activity. In

a particular embodiment, the engineering results in altered

glucosaminyltransferase activity and/or fucosyltransferase activity.

[0126]As used herein, the term host cell covers any kind of cellular system

which can be engineered to generate the polypeptides and

antigen-binding molecules of the present invention. In one embodiment,
thea hoet call ic enainearad to allow the nrodiiction of an anticnen bindina



[G628]

{60291

3) the assay is carried out according to following protocol: i) the

PBMCs are isolated using standard density centrifugation pr gn%
weargigisgerided at 5 x 106 cells/ml in RPM! cell culture mec?igqrﬁﬁ;%g%g i

the target cells are grown by standard tissue culture methods, harvested

from the exponential growth phase with a viability higher than 90%,

washed in RPIA.1 cell culture medium, labeled with 100 micro-Curies of 5

ICr, washed twice with cell cultur“e]r’ﬂédium, and resuspended in cell

culture medium at a density of 105 cellsfrich, rethod idiPetERiGEOlH@RSaOfisorder
opHEsHiral targdt @@Wﬂgﬁ%ﬁé%rnﬁg%gyé are t,rgnzgferrbegdto %{aﬁchJ WelLofau: oo e
w@GweliyhiorstiteE GRitanediated cellp g B LGH, S8 Serially diluted from |
4900, ng/m 10.0:0d:ngmbinicalsoulture rhetiurm eft 50 hitOitErE of the
tr?rg%l%g%n gqgg%gyﬁsﬁglgggggﬁ g addedia theitasgetnalimitithe B6welhbodiment,

liter plate, testing in triplicate various antiqod  GORGENIAHENSI! proliferatio
sectentis e IbTESTERR N Fandl ST LR I protfrar

V) for th
disaaxiMmynearelease m)mmmmw%ﬁamvvwgaﬁﬁﬁéspﬁzlfé‘%%ﬁ{a?ﬁiahg group
cgrbse &%%%?%;E@EQ&%@@JJ%}J&Q@ Vg0, !Béﬁmmeﬁskojaaczﬁ/osléﬁ[\ﬁ-xmé@ﬂgreamc cancer,

sofut|on of e decto nge%éyro&&%e%!ﬂ@@,kﬁhe&z(éwﬁ}ﬂBﬁ&&:@ﬁrorfdil{!ﬁr.
B REE S8R (oMt IV abovej;” WO 2008/017963PCT/IO20071003542)
- BBa-further e;anﬁi}rf@}t,ﬂﬁ@%&%%gu%c}%a I QLG 3?9%%(%}:1}% .
« Wellsdn: the: phatecontainingairstasaiE S ER Je Mt PRI Wi eere a
sﬁé?%“ﬁ&%%,cgé@mwmsja@mme ARGIOL}SOKGti SRQIBINR:63, SEQ 1D
e A he poel micralihplals s hemoaniitaged;absa squence
N 1Y BRrt&'ard-ifE bated for 1 hour at éC' O-\ﬂi')% E%tgéssgq o
satihe PBVCesuspensiongstinti aBBVEPEs 36ded {0 eacn Welrﬁflg L%/ée'ld ’z;~19r12 <
\Rifestertpigeticel atio 0b 25t a8 HERSTRINES RFRALAII S dBats > S5
;;{éé‘g&@i’ 0@5@%@ qEnasRReaARBSE ford oS00, SEQ IhIheNgefiHfeE NO:104, |
ermatant from each Wl s haruested agdhe ewRerimsntaiarelaases e diclosr i
SESHBA Ao %adgnlﬁ_le& using a %amma co‘unt{e&‘3 from the’S c&@?congisﬁng of SEQ ID
Jpereentagesokspeolficuysitds aIpT AR 8 P EHE Al ﬁ)ogy conce tra’gi)o}[go_1 6 and SEO D
ﬁ??ﬁ%%%z;thﬁ@ﬁm wJ@a(E_E_éq\{H?Qé(MR:_sngr)om tm;%hiﬁp:iﬁ yi-d 16ma 50
ayeage . ! e b Ol i ides encodes a fusion

1S th.e average radioactivit %@Jgfé cﬁsﬁﬁjﬂﬂ.@‘s‘é Xolated polynucleotides.
rabovesido R IREBRIBI (L FSt %Sglc)%lgg)e%aind SR is the average -

radioactivity quantified (see point ix above) for the SR controls (see point
viabove): . 4} "increasediARCE tisdefinediasitret ar NAE ASBTFFHe"
maximum percentage of s egﬁ&s@%pggqﬁg@mgma@mmjm ID No:6; SEQ

et AR ARG S Tested above, and etion inthe. 2 Dot
o Heo8aQ FBui L BF AT S T L B b B SR O sEQ 1>

age of
- 19096IfKEy sis10hsBrvEd wjtmn:me%ﬁ%@d%%%ﬁ&&iﬁﬂf? h@%%ﬁtgfg:w; SEQ ID

[0030]

z@&%‘f%%ﬁ‘vﬁv?itﬁ%ﬁ%%é@ ADGSSiS Esiative 1ot SEMOD, Nnedsue8ERID No:120. In

example, with the’above assay, mediated by the : ibody « peaeiced
eyp i i b it CGTRE ISR Iiﬂ%t%dg%}éggg%%fgﬁ"‘qg! e, 550
srawdfkﬂaﬁom,ﬁ@rmnati@ﬁsﬁﬁﬂgs?&%ﬁgg ﬁ?eﬁlocfg;, Witich are Khown to those.
SKiltgd 40 the asb, Hibdhaichasuot begnpletideetrpyindst ee RSRAHE Sy 2nother
RSP Eﬁ?grge’?gék'sc%%é”%!c\Gd@%%pﬁp&f the-prasenpoveriiohiis

re 0 en

ate ‘anti inding molecules having the . binding specificity of the

raTHG%QW@ﬁcfé@ﬁ%&i%ﬁBWCﬁ%lﬁtﬁﬁ%l\‘ o} §%‘b%t§rﬁ%§?§%%e%&a%§ from the sron

lepiape) jand 20/thesdis0¥ery atth &R eAlally fOrfcidhs Canbe o - o

e et T
inding molecyle is f taea pr 0 , "

TRt %%?Ir%’cltgs"dgto @rﬁﬁe%é%@%% 2 JFRAOMATSIREERON D Now34; SEQ ID

WordprigiyBrsedomtir (8.9 e: RA%BO ree, four, five, or Six) of the the

CDRs of any of SEQ ID NOs:53-108 and/or SEQ ID NO:s 122427. '

Specifically, in a preferred embodiment, the invention is directed to an .

isolated polynueleotide comprising: (a) a sequence selected from a group

consisting of: SEQ Il NO:54 SEQ ID NO:56, SEQ ID NO:58, SEQ ID

NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:66, SEQ ID NO:68,

SEQ ID NO:70, SEQ ID NO:72, SEQ ID NO:74, SEQ 1D NO:122, and

SEQ NO:124; (b) a sequence selected from a group consisting of: SEQ ID
NO-76 SEO ID NO-7Q2 SEO ID NO-Q0 <EONO ID NO-Q2 <EFO ID NO-Q4



-35 - comprises three complementarity determining regions of the rat

1CR62 antibody, or variants or truncated forms thereof contaginin%gl?tﬂl)(a}%s,t2
withaepeciidity-determining residues for each of said three cpo(rﬁg}}emen{a‘rﬁy
determining regions. In one embodiment, the polynucleotide comprises at

least one of the CDRs set forth in Tables 2-5, below. In another

embodiment, the polynucleotide encodes the entire variable region of the

light or heavy chain of a chimeric (€.g., humanized) antibody. The

invention is further directed to the pal ticles encoded by. .
Nty RBTDUBEE 1082 NP ARG o e AL polypaceoide
QN antigenpinding motedtietonhptising At fislsesmie fEg=d 61 1o

hree, four, fi ix) Complenentarlydetenminiagire gion (eyofthevaticd from

ARG RO GV o o uneei o Dgrees sapiaia0sidenstvas,

‘ihﬂ%"éﬁeﬂﬁ%?ﬂflﬁé’t%ﬁ%ﬁmg ré)SléUes%SDRs) for said.complementarity .. e present

wigketiermining regionlarRicebineTHE & sedaR el Rived ’ﬁ&?ﬁ)taér smbodment, T P

sheterolognus palypeptidendr onitembodinratitctht apifeFBediRg the present disclosure
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R et b R
determining residues. In one embodiment, the heavy chain CDRs of the
present invention comprise substitutions at one or more of Kabat positions
27, 28, 29, 30, 31, 23, 33, 34, 35, 52, 52a, 53, 54, 55, 57, 58, 58, 60, 61,
62, 63, 64, 65, 94, 96, 97, 98, 99, 100, 100a, 101, 102, or any combination
thereof. In another embodiment, the CDR(s) comprise substitutions at one
or more of Kabat positions 27, 28, or 29 of the Chothia heavy chain
CDR1, position 31 of the Kabat heavy chain CDR1, Kabat positions 52,

52a, 53, or 57 of Kabat heavy chain CDR2, or Kabat position 102 of the
Kahat heaw chain CNDR2 IN1201 In nne embodiment the licnht chain
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62 CIiGIIATICATTCACTGACTAC 64 - 38 - CDR Nucleotide Sequence
SEQ ID NO Ab GGTITTACATTCACTGACTACAAGATACAC 66
WOGTFIEACATICACTGACTACGCCATCAGC 68 uJciTi | | PCTAB2007/005542
ACATIVACTGACTACTATATGCAC 70 GGACACA |
CACTGACTACTATATGCAC 72 GGI1AIICAI1
CACTGACTACAAGATACAC 74 GGTTTCACA 11
IC:ZQE_}I'GACTACAAGATATCC 124H@&avy Chain COR2 K abat TA1 11
AT AR AR GG AT peieen datne SRR S

CEEACABAAGTICOAGSERIE the polypeptides.

TA-’EEEQ%%QJM@A%%%ﬂb&-{?@t@%@i@@&ﬁde comprising a sequence

CGCACAGAAG
encoding a polypep-tgg—echca@}%g i%eCVH region of the ICRG6Z antibody, or functional variants

thereof, and a sequence encoding a polypeptide having the sequence of an antibody Fc region, or

a fragment thereof, from a species other than rat. In another embediment, the disclosure is directed to an

[0034]

[0035]

[0036)

isolated polynucleotide comprising a sequence encoding a polypeptide having the VL region of
the ICR62 antibody, or functional variants thereof, and a sequence encoding a polypeptide having
ﬁm sequence of an antibody CL region, or 2 fragment thereof, from a species other than rat.
The disclosure is further directed to an expression vector comprising any of the isolated polynucleotides
described above, and to a host cell that comprises such an expression vector. In a further embodiment, the

disclosure is directed to a host cell comprising any of the isolated polynucieotides described above.

In one embodiment, the disclosure is directed to an isolated polypeptide comprising: (a) &

sequence selected from a group consisting of: SEQ ID NO:53 SEQ ID NO:55, SEQ ID NO:S?,
SEQ ID NO:59, SEQ ID NO:61, SBQ ID NO:63, SEQ ID NO:65, SEG ID NOw7, SEQ 1D
NO:69, SEQ ID NO:71, SEQ 1D NG:73, SEQ ID NO:123, and SEQ ID NO:125; (b) a sequence
selected from a group consisting of: SEQ ID NO:75, SEQ I NG:77, SEQ ID NO:79, SEQ ID
NO:81, SEQ ID NO:83, SEQ ID NO:85, SEQ ID NO:87, SEQ ID NO:89, SEQ ID NO:91, SEQ
ID NO:93, SEQ ID NO:95, SEQ ID NO:97, SEQ 1D NO:99, SEQ ID NO:101, SEQ 1> NO:103,
SEQ ID NO:105, and SEQ ID NO:127; and (¢) SEGQ ID NO:107. wherein said polypeptide is a
fusion polypeptide. In another embodiment, the present disclosure excludes any or all of these isolated

polypeptides. In another embodiment, the disclosure is directed to an isolated polypeptide comprising

(a) a sequence selected from the group consisting of SEQ ID NO:111 and SEQ ID NO:113; (b}
SEQ ID NO:115; and (¢} SEQ ID NO:117, wherein said polypeptide is a fusion polypeptide. In
another embodiment, the present disclosure excludes any or all of these isolated polypeptides.

The disclosure is aiso directed to a chimeric polypeptide comprising the sequence of SEQ ID NGOt ora

variant thereof. The disclosure is further directed to a chimeric polypeptide comprising the sequence of SEQ 1H

NO.-43 or a variant thereof. in one embodiment, any one of these polypeptides further comprises a human Fe

region and/or 2 human CL region, The disclosure
is also directed to a chimeric polypeptide comprising a sequence selected from the group

consisting of SEQ ID No:3; SEQ ID Na:5; SEQ ID No:7; SEQ D No:9; SEQID No:11; SEQ ID
No:13: SEQ ID No:15; SEQ ID No:17; SEQ 1D WNo:19; SEQ ID Ne:21; SEQ ID No:23; SEQ ID
Ne:25; SEQ ID No:27; SEQ ID N0:29; SEQ ID No:31; SEQ ID No33; SEQ ID No:35; SEQ ID
No:37; SEQ ID NO:39; and SEQ ID NO:i21, or a variant thereof, The disclosure is further directed
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80 TGGATCAATCCTAACAGTGGYFATAGTACCTA
CGCACAGAAGTTTCAGGGC 82 GGATCAATCCTAACAGTGGI 1
AIAGTAGGETA CAGCCCAAGCTICCAAGGC 84 PCEAB007/003542
TGGATCAATCCTAACAGTGGITATAGTACCTA

CAACGAGAAGF1CCAAGGC 86 TATITCAACCCTAACAG
CGUITATTCGAACTA CG CACAGAAG1 1CCAGGGC 88
TMCAACCCTAACAGCGGTTATGOGACGTA CGCACAGAAG11

CCACCIGC 90 TAG 11 CAATCCTAACAGTGGTTATAGTACCTA 126
CAGLECAABG:P1ECHREGE s Shethia WATCETAA AT ETAmeE PEQ I

RS 92 ARG GT ANCAEIGE GdTA, bil LEAAESMoS. In one embodiment, any one of

A A A G B TEATRC GACG 09 or s o CL sogion. In o
TRY %M?%&W%Agﬁpé‘é 1IATAGTACC 98 0. In one

. embediment, the human Fo region comprises Igi31.

In another embodiment the disclosure is directed to a polypeptide comprising a sequence derived
from the ICR6Z antibody and a sequence derived from a hetexologous polypeptide and to an
antigen-binding molecule comprising such a polypeptide. In one embodiment the antigen-binding
molecule is an antibody. In a preferred embodiment, the antibody is chimeric. In another
preferred embodiment, the antibody is humanized or primatized.

In another embodiment, the disclosure is directed to an ABM, which is capable of competing
with the rat ICR62 antibody for binding to EGFR and whick is chimeric. In one embodiment, the
ABM is an antibody or a fragment thereof. In a further embodiment, the ABM is a recombinant
antibody comprising a VH region having an amino acid sequence selected from the group
consisting of SEQ ID NO.: 1; SEQ ID No:3; SEQ II> No:5; SEQ ID No:7; SEQ I Ne:9; SEQ 1D
No:11; SEQ ID No:13; SEQ ID No:l5; SEQ D No:17; SEQ ID No:19; SEQ ID No:21; SEQ 1D
No:~23; SEQ ID No:25; SEQ ID No:27; SEQ ID No:29; SEQ I No:31; SEQ ID No33; SEQ 1D
No:25; SEQ I No:37; SEQ ID No:39; and SEQ ID WNo:121. In another embodiment, the ABM is
a recombinant antibody comprising a VL region having an amino acid sequence selected from the
group conmstmg of SEQ I NO:43, SEQ ID No:45; SEQ ID No:4%; and SEQ I No.:31. Ina
further embodiment the ABM is a recombinant antibody that is primatized. In yet a further
embodiment the ABM is a recombinant antibody that is humanized. In another embodiment, the
ABM is a recombinant antibody comprising a human Fe region. In a further embodiment, any of
the ABMs discussed above may be conjugated to a moiety such as a toxin or a radiplabel.

The disclosure is further related to an ABM of the present disclosure, said ABM having
modified oligosaccharides. In one cmbodiment the modified oligosacchardes have reduced

fucosylation as compared to non-modified oligosaccharides. In other embodiments, the modified
oligosaccharides are hybrid or complex. In a further embodiment, the ABM has an increased
proportion of nonfucesylated oligosaccharides or bisected, nonfucosylated oligosaccharides in
the Fc region of said molecule. In one embodiment, the bisccted, nonfucosylated
oligosaccharides arc hybrid. In a further embodiment, the bisected, nonﬁ;cosylated
oligosaccharides are complex. In a one embodiment, at least 20% of the oligosaccharides in the Fo
region of said polypeptide are nonfucosylated or bisected, nenfucosylated. In more preferred
embodiments, at least 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% or 75% or more of the

oligosaccharides arc nonfucosylated or bisected, nonfucosylated.
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[0041]
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[0044]

[8045]

GGGATCAATCCTAACAGTGG IIATAGTACC 100
TOGATCAATCCTAACAGTGOTTATAGTACC 102 TATE-1'CA

wABBOTAACAGCGG 1 1 ATI CGAAC 104 PCT/IB2007/003542

Kabat Chothia ABIVI CTATCCCCAGGCOGTTACTATGTTATGGATGC
_ GTTATGGATGC C

108 TABLE 3 CDR Amino Acid Sequence SEQ ID NO Heavy Chain

CDR1 Kabat DYKIH 53 DYAIS 584 DYY1viH 57 DYKIS 123 Chothia

The disclosure is further related to a polynucieotide encoding any of the ABMs discussed
above, and to expression vectors and cells comprising such a polynucleotide.

The disclosure is further related to a method of producing an ABM, which is capable of
competing with the rat ICR62 antibody for binding fo EGFR and wherein said ABM is chimenic;
said method comprising: (a) culturing a host cell comprising a polynucleotide that encodes an
ABM of the present disclosure in a medium under conditions allowing the expression of said

polynucleotide encoding said ABM,; and (b) recovering said ABM from the resultant culture.

In another embodiment, the disclosure is related to a pharmaceutical composition comprising the ABM of

the disclosure. It is contemplated that the pharmaceutical composition may further comprise a pharmaceuticaily

acceptable carrier, an adjuvant or a combination thereof.

In a further embodiment, the disclosure is related o a method of treating a disease characterized by

expression of EGFR (e.g., abnormal or overexpression of EGFR). The method comprises administering a

therapeutically effective amount of the ABM of the present disclosure to a subject,
preferably a mammalian subject, and more preferably a human in need thersof. In a preferred

embodiment, the disease is treated by administering an ABM that 15 a chimeric (e.g. humanized)
antibody, or a chimeric fragment of an antibody. In one erﬁbodiment, the ABM is administered in
an zmount of about 1.0 mg./kg. to about 15.0 mg/ke. In another embodiment, the ABM is
administered int an amount of about 1.5 mg/kg to about 12.0 mg/kg. In a further embodiment, the
ABM is administered in an amount of about 1.5 mg/kg to about 4.5 mgkg. In a further
embodiment, the ABM is adminstered in an amount of about 4.5 mg/kg to about 12.0 mg/kg. Ina
further embodiment, the ABM is administered in an amount selected from the group consisting of
about 1.5, about 4.5, and about 12.0 mg/ke.

In yet another embodiment, the disclosure 1s related 10 a host cell engineered to express at least

one nucleic acid encoding 2 polypeptide having GnTHI activity in an amount sufficient to modify
the oligosaccharides in the Fc region of the ABM produced by the host cell, wherein the ABM is
capable of competing with the rat ICR62 antibody fo% binding to EGFR and wherein the ABM is
chimeric. In one embodiment, the polypeptide having GnTTII activity is a fusion polypeptide. In
another embodiment, the ABM produced by the host cell is an antibody or an antibody fragment.
In one embodiment, the antibody or antibody fragment is humanized. In a further embodiment,
the ABM comprises a region equivalent to the Fe region of a hurman IgG.

The disclosure is also directed to an isolated polynucleotide comprising at least one (e.g.,

one, two, three, four, five, or 8ix) complementarity determining region of the rat ICR6Z antibody,
or a variant or truncated form thereof containing at least the specificity-defermining residues for
said complementarity determining region, wherein said isolated polynucleotide encodes a fusion

polypeptide. Preferably, such isolated polynucleotides encode a fusion polypeptide that is an
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GFTFTDY 59 GYTI-1DY 6 GYSFTDY 63 AhlVI GFTFIDYK1H 65
GFTFTDYAIS 67 -39 - TABLE 4 CDR Amino Acid Sequence SEQ ID NO
#abasddghtChain CUR' KASQNINNYLN 111 RASQGINNM:NszooKedat2
Light Chain CDR2 NTNNLQT Kabat Light Chain CDR3 LQHNSFTT

- 15 -

antipen binding molecule. In one embodiment, the polynucleotide comprises three
complementarity deterroining regions of the rat ICR62 antibody, or variants or truncated forms
thereof containing at least the specificity-determining residues for each of said three
complementarity determining regions. In another embodiment, the polynucleotide encodes the
entire variable region of the Hight or heavy chain of a chimeric {e.g., humaﬁized) antiiicdy. The
disclosure is further directed to the polypeptides encoded by such polynucleotides.

In another embodiment, the disclosure is directed to an antigen binding molecute
comprising at least one (e.g., one, two, three, four, five, or six) complementarity determining
region of the rat ICR62 antibody, or a variant or fruncated form thereof containing at least the
specificity-determining residues for said complementarity determining region, and comprising a
sequence derived from a heterologous pelypeptide. In one embediment, the antigen binding
molecule comprises three complementarity determining regions of the rat ICR62 antibody, or
variants or truncated forms thereof containing at least the specificity-determining residues for
each of said three complementarily determining regions. In another embodiment, the antigen binding
molecule comprises the variable region of an antibody light or heavy chain. In one particularly
useful embodiment, the antigen binding molecule is 2 chimeric, e.g., humanized, antibody. The
disciosure is also directed to methods of making such antigen binding molecules, and the use of
same in the freatment of disease, including malignancies such as cancers of the bladder, brain,
head and neck, pancreas, lung, .breast, ovary, colon, prostate, skin, and kidney.

The host cell of the present disclosure may be sefected from the group that includes, but is

not limited to, an HEK293-EBNA. cell, a CHO cedl, é BHX cell, a NSO cell, a 8P2/0 cell, a YO
myeloma cell, a PIX63 mouse myeloma cell, a PER cell, a PER.C6 cell or a hybridoma cell. In
one embodiment, the host celi of the disclosure further comprises 2 transfected polynucleotide
comprising a polynucleotide enceding the VL region of the rat ICR62 antibody or varianis thereof
and a sequence encoding 4 region equivalent to the Fo region of 2 human immuncglobulin, In
another embodiment, the host cell of the disclosure further comprises a transfected polynucleotide
comprising a polynucleotide encoding the VH region of the rat ICR62 antibody or variants thereof
and a sequence encoding a region equivalent to the ¥e region of a human immunoglobulin,

In a further embodiment, the disclosure is directed fo a host cell that produceé an ABM that
exhibits incraa;scd Fo receptor binding affinity and/or increased effector finction as a result of the
modification of its oligosaccharides. In one embodiment, the increased binding affinity is to an
Fc receptor, particularly, the FoyRINA receptor. The effector function contemplated herein may
be selected from the group that includes, but is not limited to, increased Fe-mediated cellular

cytotoxicity; increased binding to NK cells; increased binding to macrophages; increased binding
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Wg iﬁggg%‘%GAGAACAACTACAAGACCACGCCTCCCGT@@T@QA@GT@@Z
(% . CCTT C11Cef CTACAGCAAGCTCACCGTG GACAAG
AGCAGGTGGCAOCAGGGGAACGTC11

CTCATOCTCCGTGATGCATGAGGCTCTGCACAACCACTACACOCAGA

AGAGCCICTC CCTGTCFCCGGOFAAATOA IgG1 Amino Acid Sequence
(SEQ ID NO:109)
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po A2 2800 M2 QBHHEPH248(Fe variants with altered binding to Fc-yR '
due tQ amino .acid modificati he- ol eachefwhich ishetein a
el iné}O%g%Ia?’{é%ree %9%1'}8?g}’e%%g%%%%%@tgﬁigi?ﬁ% g&lﬁ?‘n %m@%@@ged effestor
st BindfoHOMSEATEE'S ?necpre_sent inv_en%on are engineered to. s
thaerenhancet bindirgoaifipitPa e SRAME T IBT ERaTHIES AU Oas™ oo
vlis610588iRUs S RatiAppl.Rubree:2004/0 F3206 6o Bimint.chaF s tgeptor is Foy
entire contents of whic re r i g2:0 {&d Wil@t&fﬁﬂﬁeﬁihaﬂﬁﬂ.lhmempiated
2BHE B RbSdment” ﬁtécgrﬁé%#&%iﬁ%gmoéecﬁq of the present INventioR:iSyediated
heomjuBATERF i A SddaRTO I gﬁ?@%f?/?tsﬁ%hl a{:ss’al?aléio?aeff)%{or a toxin. Such . a
conjgatet-ABMswarebe protucet By FifHFSTTHSRGNS thaPSETeR> mor=se
RSN nShe ast QR AvM elyred sadiontickde sanecapplitatsksd dect signaling
_present invention and tla%g sidlled;in the. Arhare Gedied Wil thamability
S 1ERBITY BEtErmine which radionuclide is most appropriate under a, umanized)
[0056)  varfet)OrErEarERaHcEs dEoP BRAMPIET T HERE 9% well knowr”
sationueligedsed fontargeteiimmeicthera iy Mot thad¥ it gpniaining the Fe
useluiness ofmioding, can-be dinitedby.sevarabiaciots inghidigehods
eight-day physical half-life; dehalogenation of iodinated antibody both in
the blood and at tumor sites; and emission charact(?cristics e, large s 4
[0057] galnmateampodery vt erEah s SO AIFEIfor HEAIZed dose
SERASIHIONHN tMse dMkthdbecatidntotisupatioreieiiing bfetits, féi0- 1; SEQ 1D
SPROUHAIQAUACBIGRIAY CRelgling 06mps wcm_img,—_ rmzirng;ws@d SEQ ID
€ opportunities to utilize other I: e5.Su) Npdiun 25 D
Nottrie .@d?tﬁlﬂjH5p§g@&gsbgjé£%?§¢§;%§eﬁ%§flo’r%uti gg}ti}gﬁ irg? i §9_37_ ziQ D
vadioirfRwibtNerbetiR Eppitcationafid Ba ot Ral- My bt égﬁt%mol"s ’ ‘Q
g enorghdambiewiantibady agouraglatiomy tmfsragich ahiikéengnoglobulin and
‘3liodine, "yttrium is r 0.2 T B M0 3542 predbdnt
G&é?ﬁ’%?ﬂi}?éy of ?‘Eﬁ%s%%n%ﬁ?“&v\?{lﬁ“ﬁ%gg’?é%%gﬁﬁ% gamma irradiation in its
decay, with a range in tissue of 100 to 1000 cell diameters. Furthermore,
the minimal amount of penetrating radiation allows for outpatient
administration of "yttrium-labeled antibodies. Additionally, internalization of
labeled antibody is not required for cell killing, and the local emission of
ionizing radiation should be lethal for adjacent tumor cells lacking the
target antigen. [0153]Effective single treatment dosages (i.e.,

therapeutically effective amounts) of "yttrium labeled anti-EGFR
antibodiee ranae from hetween ahniit 5 and abhniit 76 mC1 more



CONSTRUCT NUCLEOTIDE SEQUENCE SEQ in NO 8 I-EIEIC
W N T AGCTGGTGCAGTCTGGGGCTGAGGTGA | CTB20bTHNIS42
AGAAGCCTGGGTCCTCGGTGAAGGICTCCTGCAAG
GGTTCTGGT111ACAIICACTGACTACAAGATACA
CTGGGTGCGACAGGCCCCTGGAGAAGGGCTCGAG
TGGATGGGATATTTCAACCCTAACAGCGGTIATAG
IMAQA&I@M@T&@%&@&@%GQ@EQ%gr all of these isolated
éIIAC GCGGACAAATCCACGAGCACAGCCTACAT
TGAGCAGCCTGAGATCTGAGGACACGGCC

10058]  GHRETRITRACTO TG CEAGAT TATCCCOAGEEG GO protein that includes 4

10059]

(0060}

10061}

[0062)

pATATGT ATGGAEGCLT CRARCCAARGRACLAGES of SEQ ID NO43, SEQ I

N GACGBTRTCOILA L %éé No.:5land_a reg i
CAG G%%CAGCTGGTlGCA ICTOGGECTCRBE g™ et 1o the Fe region of an

TRESRAE T G CBEEEE STEEABSFETCETET ARetion produced by any of the
”@-@@@m@B@GﬂHTTIA@A|]@A@WTA@E@@?&@%A{W exchudes any or ali of
1ot GHGIGHEAGASGCCCCTGGACAAGGGCTCGAG
TGGATGGGCTGGATCAATCCTAACAGTGGI1ATAG
T Acéﬁ-ﬂ@@'@ ,&@ﬂ@hﬂ\]@ iFFe A(ﬂ’@@@ﬁ@%@%@%@@ﬁp harmaceutical composition comprising a
I GACCGCEOBACAC GTCEAITC AGCACAGGET ACAT G the methods of the present disclosure,
ax@%@v@J%@ﬁ@@&&%ﬁgé}I&g @A%@ﬁCAg%ﬁﬁ:thihs present disclosure is directed to a
TGTATIACTGTOCGAGACTATCCC
phﬁ&ﬁa&ﬁji\ 88%\0.?188 éolné% &%% & M nér& '&&r& A& .I_humdm/ed) antibody fragment produced
bGaCCGTCTE e AT Bg-HERDt discloswe, and a pharmaceutically acceptable carrier. In another
mﬂ)ﬁsﬁﬁ?ﬂﬁﬁ%@éﬁGﬁIﬁﬁA@Tﬁﬂfﬁ@@@@Taﬁﬁ@@%ﬁ:@omnosifion comprising a fusion protein
pﬁgéé\%g  LERAGKET SRGTGARCHL T}[ SRl Mrier.
GGGl Gill-TACATICAC GACTACAAGA
ACTGGGTGCGACAGGCCCCTGGACAAGGGCTCGA
GTGEATEE ATACTTYE Aﬁ@%@m@ﬂ@@é@m@@d for targeting in vive or jn vitro cells
BTAGOTAC GOACAGRAGT TC CAGCBOAGGRFEACH a method for targeting cells expressing
TGGAGCTGAGCAGGCTGAGATCTGACGACACGGC 12
TGTATTACTGTGCGAGACTATCCCCAGGCGGII
f?ﬁ?ﬁ [FATEERTB et detnrGEEASENaE hod for detecting in vivo or
in @mﬂ@@@@@fﬁ@@mﬁi{lﬂ 4 @ample, ¢.g., for diagnosing a disorder refated to EGER

EXLQAQ&‘!TQ@A@@J@@%%@E@I@%le%ﬁgg}%ntactmg a sarnple to be tested,
AGAAG CTGGAGC AGTGAAGGTCTCCTGCAA 14"
UP mna Wi Llﬁé%gl TP ,&%N@ﬁiﬂ@ﬁﬁ@rﬁlﬁé@fm under condifions that
a”%%%’@ﬂ*@@éﬁéﬁ@@eé@@qe@éﬁé&%@@@éﬁeﬂn complex formation is then
deiGFG GATOGEAPACI L BAACCCEAACAGCEBGTT AR using & control sample with
the@IA%J&&@&Q%@M%&%%%Q@@?%%OH of ABM-EGFR comple
w1 CATG Accgpge CGTCCATCAGCACAGCCTACA
T REETCACEACE ETER AT SALESREA igkegresence of EGFR in the test
SABETGTAIIACTGTGCGAGACTATCCCCAGGOGGIF
A@M{Emmmﬁﬁem@@eﬁm@@}Q@M&@@é\@&ﬁ@%atm to BGFR
gxp@;r@e\qggamgm%n WQia00R/01{A6RP GIIL 1320107 0%3?42 A0 and more
CON TR EOTIDE SEQUENCE SEQUDNO 16 18 “HFID
Paﬂ&f&g -IL%S%ERELF é%@%ﬁ@mﬁcsscd} including cancers of
the A@Aﬁd@TG@UF@@%G@WM@@T@W@W@@AA@ prostate, skin, and kidaey
comBEGE GG ITGAC ALECACEGACTACAMATAE e recombinant, chimeric {c.g.,
CIGGGTGCGACAGGCCCCTOGACAAGGGCTCGAG
TGGATGOGATAFITCAACCCTAACAGCOGTTATAG
TACCTACGCACAGAAGITCCAGGOCAGGOTCACC
ATEACCGCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
OTOTATTACTGTGCGAGACIATCCCCAGGCOGTTA
CTATG11ATGGAIGCCTOGGGCCAAGGGACCACCG
TGACCGTCTCCTCA
CAGGTGCAGCTGGTGCAGTCTOGGOCTGAGGTGA

AGAAGCCTGGGTECTCGGTGAAGGIETCCTGCAAG
CCITCTCOTTTCACATITICACTCACTACAACATATC



14114G WO 2008/017963PCTABDMEMO0542 - 48 - CONSTRUCT
WNYGLEOIMESEQUENCE SEQLONO 24 26 28 I-HLAI  PCT/IB2007/003542
CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGAGCCTCGGTGAAGGTCTCCTOCAA
GGCCTCTGGTTITACAIICACTGACTACTATATGCA
CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATGGGCT1JGATCAATCCTAACAGTGGIIATAG _
humm%ﬂ'ﬁ%@“’&@@%@ﬁ'ﬂm@’Aﬁ@@@@h@@T@A@@ﬁtﬁOdS of the present disclosure, 10 a
- TCTCAGCCGACAAGTCCATCAGCACCGCCTACCTG
EAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCA
TGTAIIACTGTGCGAGACTATCCCCAGGCGUIT, .
TATGTTATGRATE CERSESECORAEE O AL 3 2
GACCGTCTCCTCA o i
19063) CAGEEERAG GIGGTOCABTCTEBGEG oA Eranand light chimeric ra

AGAAGCCT A R G T GAAGE fie TRl GG ABRE2 constructs I-HHC (heavy
IC&%%&%&GP&???F?F%@%%ACTGA TACTATAT

charcetigttiae fees é\étcpfg%g?&x A & Gc 1%66%1 gﬂéﬁgmin, and rVH represents the
TRBARGGGETE GAECAAFSOTIRCAGTEGIATAGble domains are fiom the
O%%%@@AGAAGTTCCAAGGCCAGGTCACC

CTCAGCCGACAAGTCCATCAGLAL GG AR 2 Tantibodies comprising heavy
0068 QoGBS

1 BEATRETAT CEATB CCT GEEBOSAMTTTEACEAECG g
[0065] TGA%Tg:gﬂ;%bindmg activity of humanized JCR62 antibodies comprismg heavy

CAGGTGCAG.CTGGTGC N T_ %Tﬁﬁ%q;@ﬂmmizcd light chain variable
GH&QK%EE%@A‘E?W@@%A%%%TCT CTGCAA ¢ :

rGOCOTETCGHACNCAPREKE TCRETACTRRTEE y
10066 ACTGEGEGCOAGAGERECCTEBACAABEETIEGNmibodics comprising heavy
c%;'_ﬁ%g—é %?TIEGC%E%%IQ AATCCTAACAGT GOTHMAFA humanized light chain variable

A ERCCCCAAGCTICCAAGG o
RO TOASE AR TECATCREC AL AL AC T

(00671 GCAGTEBAGTAHGGOTGAAGEET PEBEREHE (Rag ariibodies comprising heavy
LAIGIATIAGLIGT GRGABACIATCOOCACBUBE | 2 IFHLAG and humanized light

CTATGYEATGGAT 5 CC A Q ALGGLMEA%EG man ICRE2 antibody.
RO Lo T RS NS 1B A

TBLA ' L odie i
(069 CAGGTEERCCTOET RS TN UL AL R TSy wivodes comprsns by
C%WIWW@@QE@AW&}#@ZM humanized light chain vaniable
r%grg GGG P FACAGHAHCACTCACTACTATATRE antibody.
CTGGGTGCGACAGGCCC o sin
SIS e e ——
BIAGOTRCAAT GRERAGITEE ARG CEAGG TCAL MM
{CATCRCAGGRBACAABTEBATEAGCACETE ERRE B Ibody-
10070] TGCA}Q{E@@@Q&Q«Q@%@M@%@E@ME@G@&CS comprising heavy chain

CATGTATIACTGTGG CTATCCEEAGREGGATAT, and 1-HLA9 and humanized
Vﬁ@%*é%ﬁ@%é%@%é&é@t%%%%@GACCAC% - -

HGECABCBTOT BEPCABE#T2008/017963PCT/1132007/003542 -49- .
o71] CONSTRUET NUGKEOTHREBEQUBMOESIMIDNOIREAGyotoxicity (ADCC) for

CAGATGCAGCTGOTGEAGTGRES GGG GALSE @Athe humanized variaut I-HLAA.
Vﬂﬁﬂi&ﬁ%éﬁﬁgc%gg&AAeQ}f‘(gg!r\cgjf;

4 - i N €A ers o
"GOCETE FTCRMFTACATECAST AR K@?A%Awgé;%gfb“ Wi G“TI vfj ”’; t
STGGGTEHREACAS GERECTCHATARBECHTCEAR 2nd Manll refers to
TGGATGGOCTOGATCAATCCTAACAGTOGITATAG
TACCTACAGCCCAAGCTTCCAAGGCCAGGTCACCA
TCTCAGCCGACAAGTCCATCAGCACCGCCTACCTG
CAGTOGAGCAOCCTGAAGGCCTCGOACACCGCCA
TGTATIACTOTGCGAGACTATCCCCAGGCGGIFAC
TATGIATGGATOCCTGGGGCCAAGGOACCACCGT
GACCGTCTCCTCA 32 141LA6

CAGATOCACCTOGTOCAGTCTOGOCCAGAGOTGA
ACAACCCTOCAACCTCOCTCAACCTCTCCTCCAA



WO 2008/017963Per/1132007/003542 - 50 - CONSTRUCT
NUCLEOTIDE SEQUENCE E t D NO MILA9

WA EARGCTCGTGCAGTCTGGCGCTGAGGITIA PCT/IB2007/003542
AGAAGCCTGGCGAGTCGTTGAAGATCTCCTGCAAG
GGITCTGGITATTCATTCACTGACTACAAGATCCA
CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATGGGATATITCAACCCTAACABEGGI 1 ATAG
TACCTACGCACAGAAGTTCCAGGGCAGGOTCACCA1
fﬂ%%é@A@EAW@WWACA@@@TWﬁ¢h@a"y cham construcis were paired
GCEAGCTCNGBABECHBAGATCTGAGGACACGGCC 40

[6072] GTGT%W@E@%Q@&Q{@J&%&%@ %Qg%égiycoangineered form (W71} and

TA %I'IiAT GA .GCCTGGGGCCA%GGGACCA_CCG_
A &;fpe 8& 1CeA %El‘zﬁg&nfﬁmcred Yy co-expression with GoTII and ManIld of the

drmarddAserdbroeraneT BEEGeTENEET Bt same antibodies were applied to
AGAABCATHECENGIE G PLEM GARGLEGRE OB REEIE AR, the cell
: ATCCA | : .
g}g%ﬁ&&&%@é&}é&é&@ﬂ%@ﬁ FGIRGRRCARMN G Brc tight chain
GGGCTACTICAATCCTAACAGTGGTTATAG
0731 TACCTRERBE EAAC CIPCEMMESTCAGEB FEACCHA for non-glycoengineered forms
TOMCAGGL BACRAG TE CAREAGONC cAAGR:TIAGE Sd ICRE2 antibody constructs J-

GAE LA MG L G AN G Gl LB PACAGE FHEATG LA avy chain constructs
ACTGTG G@C%{A%%CCAGGCGGTTAC
TATCTIATCBRT GEECERRSGEGACCACCGT

10074} G ACCETEHECRORG 2 2000 PP Sigmap SEGUARES for G2 gleyoforms of chimeric ICR62
ARGEAGTHB GAQCT @GAGGHY KotstHek TG d GECA 7. The humanzied heavy chain
RGEAGCEACARRAREREAST %@t YR

(0075 GACAT. é ATGACCCAGTCTCCTTCAII CCIOTC | . )

9% gear G ASNEREREPCRE TR CRACTEER R Y manized ICRE2 heavy chain
AGEAAGCTCNEEATATTARCHAT HACH ICRAACT@ETs. Dots represent identity of amino
AT AGGCAAANT T pHUSIEAGARL b i CASAGGCCT

[G876] GATATﬁMA&%MTFgg?Wﬁ@%%ﬁggﬁés%Tusing CHO cells displaying

CATCA AGGTTCAGTOGCAGTGGATCICI GIA el
PR RE R R REREEAE CE FOCAECET R K g gmanized st BGTR 1gG1
MICERE ATATITENMO TG GAGCATHATFAG(T) antibody.

0677} TCCCWQ@WQGMWM@@%%%%%&@I@% glycoengineered

- * ‘ | TCCCTIGTC, . .

e
CEEERRES CREEEEATY AATE RTAE PARKS TEEGTI and Golgi Mannosidase
TRCCABCHSARBCT AGCE APACIEOBE TAAGLCTIGEked oligosaccharides.

[0074) TGATQT%@RBEA@%A%%@E_@@@E?M@?@?@G replicates across the calibration

T e——
SHERCEPATIRETEE PFEEAGCATAATAG 111

[0073] {CCCAEGTRGEGCBAG G GBACCANGOTECGAGAIPGAAGRETACE: Mermination of

QigNBGER MENGeATIEAGA Kats OGICCCCGCTCAGCTCCTGGGCCT
[O080] CCTG%-E&% l-lé%g;olxg %%%%913;% 4 fg\r%Go;‘r %;E—ééFR on Day 1 of weekly intravenous

administration of anti-EGFR to male cynomeolgous monkeys.

{00381} FIGURE 19 shows serum concentrations of anti-EGFR on Day 1 of weekly intravenous

administration of anti-EGFR to female cynomolgous monkeys.



[0682]

[0G83]

{6084}

(6085}

[00S6]

{0087]

{8088}

(0089

{0090]

[0091]

{0092]

[6693]

WO 2008/017963PC171132007/003542 CONSTRUCT N UCLEOT1DE
SEQUENCE SEt ID NO I-KA

VEATHICORGATGACCCAGTCTCCATCCTCCCTGTC 50  PCT/EBZO07/003542
TGCATCTGTCGGAGACCGGGTCACCATCACCTGCC
CiGGCAAGTCAGGGCATTAACAATTACTTAAAI I:GG
TACCAGCAGAAGCCAGGGAAAGCCCCTAAGCGCC
TGATCTATAATACCAACAACTTGQAGACAGGCGTC
CCATCAAGGTTCACICGGCAGIGGATCCGGGACAG

AATADSERE THASOAT CIAGC CROCETNG EAGEC PEsA vnder  the serum  anti-BOFR.

A THHGCEGACQIATIARTGE) 11 aCACCATAATAGDay 1 of weekly intravenous
ALESE%%%‘%%J %%%%%QQ&QQM&JCGAGA

GCGTACGGT
GATA%€%&T@k%éﬁ{@ﬁ@?&%ﬂ)&fﬁ&@w&ﬁbﬁ%’z during weekly intravenous
21 IGOATRCTEGT CCIBAGACBGEBTCARGATCACGETG CA

AAGCAAGTEACARTA Sl AColehibloldsl AAAGTIRIER during weekly intravenous
ARG AP AMEEHAG B R GRS L MAERCC

FIGURE 23 shows the MALDYTOF-MS profile of oligosaccharides from Ye-engineered
(glycoengineered) anti-EGEFR antibody used for the in vivo monkey studies described in the
Examples herein below.

FIGURE 24 shows binding to EGFR ecxpressed on the surface of human A431
epidermoid carcinoma cells. The antibody used for the binding study was the Fe-engineered anti-
EGFR antibody (I-HHB constnuct) used for the in vive monkey studies deseribed in the Examples
herein below.

FIGURE 25 shows binding fo EGFR expressed on surface of monkey COS-7 kidney
cells. The antibody used was anti-EGFR antibody (I-HHB heavy chain; I-KC light chain). For
reference, binding to low human EGFR-expressing cells, MCF-7 breast cancer cells, is shown.

FIGURE 26 shows Fe-FopammaRIIIa binding using a whole cell (CHO cells engineered
to express human FogRHla on their surface). The antibody used was the Pe-engineered
(glycoengineered) anti-EGFR. antibody used for the in vivo monkey studies described in the
Examples herein below. Binding for a non-Fe-engineered (unmodified) control 1gG1l antibody is
shown for comparison,

FIGURE 27 shows ADCC mediated by Fe-engineersd {glycoengineered} anti-EGFR
antibody. Tarpet cells are A549 human lung carcinoma cells. ADCC activity for the non-Fe
engineered (unmodified) form of the antibody is shown for comparison.

FIGURE 28 shows ADCC mediated by Fo-engineered {(glycoengineered)} anti-EGEFR
antibody. Target cells are CYNOM-K1 cynomolgus monkey keratinocyle cell line. ADCC
activity for the non-Fc engineered (unmodified) form of the antibody is shown for comparison.

FIGURE 29 shows EGFR target binding of various light chain construct variants based
on the I-KC construct paired with the heavy chain I-HHD construct.

FIGURE 30 shows EGFR target binding of various light chain construct variants based
on the I-K.C construct paired with the heavy chain I-HHD construct.

FIGURE 31 shows EGFR target binding of various heavy chain construct varianis based
on the I-HHD construct paired with the lght chain I-K.C construct.



TGATCTATAATACCAACAAC 11 GCAGACAGGCGTC CCATCAAGG1
1 CAGCOGCAGTGGATCCGGGACAG

WOANBRGACTCTCACCATCAGCAGCCTGCAGCCTGAA GA PLI/IB2067/063542

[0094]

[0095]
[0096]

{6697]

10098

[0699]

GCCACCTATTACTGCTMCAGCATAATAG
TTITCCCACGTITGGCCAGGGCACCAAGCTCGAGA
TCAAGCGTACGGTG TABLE 7 CONSTRUCT AMINO ACID
SEQUENCE SEQ ID NO IC1262 VH- 22 -

QVNEL ALYICTGASNTKLSCKGSGETFTDYKIHWVK | )
QSHGK%%@#CL%IE%BN TN ERERERIATIFRORS T B TR PR Up gy ariants based
LPSPEHEAP repRPSPECY Yy B OBA SWIVSS | 1-1T1{A
QVGLVQSGAEVICIUGSSVKVSCICASGF1ETOYAISWVR QAPGQG

LEWMGG N ! = | ‘ T
STAYM EL@W%%%W&%MWW SS
QVQLVQSGAEVICKPOSSVKVSCKGSGETFIDYICHIWVR

QAPGQ E’E\Wﬁﬂ‘éiﬁéﬁfﬁ‘ﬂ BEYETVARED ERTTIFADIEFrise defined as follows.
STAYMEE SSIRISEDT AV YROAREBIDGES Wi D ANGOG IvboitlddBody molecutes,

THOAING SmbiiciGng) V MO CABVIIGRLSBY KVS Gk odieh T, as well as
"A}}%\éﬁy@%&%‘ﬂﬁh@é{%}( ME %Q&Yﬂ%l\l%}%‘!&\%ssﬁéé&{; Dixl;x,?\;lg;'gm proteins that
SltTé?\LIiI{:\:Agl?ggsléﬁReSqEQfgél\t/ !oYtC]:}é X"%Srsg?o(r%Yog an Ii?rﬁmm%g?cguli}n rzmd that retain binding
specificity.  Also encompassed are antibody fragments that retain binding specificity including,
but not limited to, VH fragments, VI fragments, Fab fragments, F{ab’), fragments, scFv
[ragments, Fv fragments, minibodies, diabodies, triabodies, and tetrabodies (see, e.g., Hudson and
Souriau, Nature Med. 9: 129-134 (2003)). Also encompassed are humanized, primatized and
chimeric antibodies.

As used herein, the term Fe region is intended to refer to a C-terminal region of an IpG
heavy chain. Although the boundaries of the Fe region of an IgG beavy chain might vary sl ghily,
the human IgG heavy chain Fe region 15 usually defined to stretch from the amino acid residue at
positien Cys226 to the carboxyl-terminus.

As used herein, the term. region equivalent fo the Fe region of an immunoglobulin is
intended to include naturally ocourring allelic variants of the Fe region of an immunoglobulin as
well as variants having alterations which preduce substitutions, additions, or deletions bui which
do not decrease substantially the ability of the immunoglobulin to mediate effector functions
{suclh as antibody dependent cellular cytotoxi.city). For example, one or more amine acids can be
deleted from the N-terminus or C-terminus of the Fe region of an iminunoglobulin without
substantial loss of biological fimction. Such variants can be selected according to general rules
known in the art so as to have minimal effect on activity. {See, ez, Bowie, J. U. ef al., Science
247:1306-1310 (1990).

As used herein, the term EGFR refers to the human epidermal growth factor receptor
(also known as HER-1 or Erb-B1) (Ulrich, A. et of, Nature 309:418.425 {1984); SwissProt
Accession #P00533; secondary accession numbers: O00688, 000732, POG2GE, (314225, 92795,
QOBZS2, Q9GZX1, QOH2CY, Q9HICYS, QIUMDT, QUMDSE, QIUMGS), as well as naturally-
oceurring isoforms and variants thereof. Such isoforms and variants include but are not limited to
the EGFRvVII variant, allernative splicing products (e.g., as identified by SwissProt Accession
numbers P00533-1, P00533-2, PO0533-3, P00533.4), variants GLN-98, ARG-266, Lys-521, ILE-
674, GLY-962, and PRO-988 (Livingston, R.J. et af, NIEHS-SNPs, environmental Lenome



I-HLA VOLVOS GAEVICICPGASVKVSCKASGETFIDYYMIIWV 9
RQAPGQGLEWMGWINPNSGYSTYAOKFOGRVTMTADT

VWEISTAVYNMEELSRLRSDDTAVYYCAR_LSPOGYYVMDAWGO KelilBEMS S0 3542

(0100}

[0101]

{0102]

10103]

I-HLB QVQLVQSGAEVICKPGASVKVSCKGSGFTFTDYKIHW VR
QAPGQG LEWMGYENPNSGYSTYAQKFQGRVTMTADTSI
STAYMELSILLRSDIDTAVYYCARLSPGGYYVMDAWGQG TTVTVSS
WO 2008/017963PCT/I112007/003542 = 52 - AMINO ACID SEQUENCE

WGV RBNR ASYKYSEKGS, GETE! DYKIHWVR13
SAPS0G L EWNEYENPRSOTST INEKER SEFITAISIE) WA Co00),and aies

%IE%%%L%W YENP
STAYMELSRE RSB TATF ERRIEBEE Y YMBARRBCIOBLTIVIIES NM_201283 1,
INLBOHOL Y FSEHEY I ORNESS WOUSTIOASGETRIDY KINWMRIS T, A1217671.1,
%ﬁgfmmm@?“sm?%@’@%R”\ﬁg@%@i&\%@m" BCOS57802.1,
giggg o@?%%@éééﬁ%&%é%%{%%@@ﬁ@édﬁ%ﬁﬁ%%ﬂWﬁﬁﬁg{%Hsmsaw,
] L%m GYERBNEGPE 1K FOERGTITHDKST95 165593, DT.97822681,
STAYMELSS LRSRTFAARYY CA.RISSROG IYVMDAWE QG TIMEYSS 15197784849,
DLIRDARON OV ASGAE VIGKRES RYKVSEKASGESFIRYIGRWYRI29
| GRVTITADKST ’ ‘ :
e R e R AR B rwivss
141HD-3 YL 86 R AEK BERS S S C kRIRS G E TUFDKIEWNRLBAGS to and/or
FHRPE GETEWNIGKFN PNSGY STYADKYQGRYIIFARKST: of the EGTR ligand, as

STAMWELOSLARERTANGARL BRACHIVMARNEAC TVTVee
gﬁpoé‘éé)’lééavl\}/’%ﬂ%%gﬁ Eeﬂg%g\? TYREKESRIF e et enal transduction (e.g., that

K9 DS BT ST Ky EmRISE EERR MBI MWRQB - TEVELESine residucs in
I BBFBOMOLMOSCGAE WS PGS SWKI VS CEAS GEMDYKIRWVR 132
QAPGAGLEWMMGY FEPNSCYSI¥APKTRGRVTITADKST

b ! activatior
) LRSEDTAVYYCAR LSPGGYYVMDAWGGG TVITIEE on or
%@H%&é@%ﬁ%%@ﬁﬁé&ﬁ@ ?ﬁ(fV%”éTéA%‘té@élFS’ JEGFR expression, refers to a

E«mw{yﬁﬂglgy or may not involve malignancy or cancer, where abnormal activation and/or
DARGQCIEBRIGEYEFN ANSERITNAQ CEAGRMT EEARK 8L ues of a subject baving, or

SEAPMELSSEREERT AV Y GARLSPGGYYVMDAWGQG rrnavss
I-IIIID-7OVOW§§§AEFVIC KPGSSVKV SCKASGETFIDYKIHWVR134

0 A PA& Efﬁ | LT. {?ﬂsrﬂﬁw§s, overexpressed, and overexpressing, as used in
@AW?ES@EF?S@WW‘FEK@@SP@@YWWWG@@éﬁneasurab}y higher levels of

EGFR on the surface thereof compared to a normal cell of the same tissue type.  Such
overexpression may be caused by gene amplification or by increased transcription or translation.
EGFR expression (and, hence, overexpression) may be determined in a diagnostic or Prognostic
assay by evaluating levels of EGFR present on the suface of a cell or in a cell Iysate by techniques
that are known in the art: .g., via an immunohistochemistry assay, immunofluorescence assay,
immunoenzyme assay, ELISA, flow cytomelry, radicimmunoassay, Western blot, ligand binding,
kinase activity, ere. (See generally, CELL BIOLOGY: A LABORATORY HANDBOOK, Celis, I, ed.,
Academic Press (2d ed., 1998); CURRENT PROTOCOLS 1N PROTERN SCIENCE, Coligan, J.E. et al.,
eds., John Wiley & Sons (1995-2003); see also, Sumitomo er al., Clin. Cancer Res. 10: 754-801
{2004) (describing Westem blot, flow cytometry, and immunohistochemstry) the entire contents
of which are herein incorporated by reference)). Alternatively, or additionally, one may measure
levels of EGFR-encoding nucleic acid molecules in the cell, e.g., via fluorescent in situ

hybridization, Southern blotting, or PCR techniques. The levels of EGFR in normal cells are
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I-OTID-90VOLVQSGAEVICKPG SS VKVSCICASGFIT 1DYKIRWVR136

AWIG GILYEFN NSGYATYAOKFOGRVTITADKST
STAYMELSSLRSEDTAVYYCARLSPGGYYVMDAWGQG TTVTVSS

4111D- lOQVOLVOSGAEVlCKPGS“@QKVSClCASGFTElDYK'LI|WVR137
OAYOOQLEWMOYFNPNSGYSTYAOKFOGRVT1TADKST )
SR IEAT Rt AT AR S RN TOARI A Ay aeseiytg determine
2088 B3RO $582007/003542 - 53 - CONSTRUCT AMINO ACID

SEQU@iQEedSEr@lN@c|l§&|dﬂ@@nlﬂi’ndﬁzg molecuie refers in its broadest sense to a
'Q —\/ P V QP!CA 1.1 1 DYKi HwW !3 molecule o
L ey —
SFATRIE S SPREEPP A P CRENED Qv A/ vevvwescifqalyThisd to an antigenic
|detbtEirbRt] ON2dr e GOV B CGABMICHK PG 88Y KMBCKGHEB Bitds EGFR is a molecule

@%%Mﬂc&%ﬁﬁ@%%&@%&ﬁl}‘%@ %’%\%&éﬁ%ﬂv@ﬁ@g R%ﬁﬂﬁ@\%&%ated as the
S T e e e L .
binds" is meant that the binding is selective for the antigen and can be discriminated from
upwanted or nonspecific nteractions.

Ag used herein, the teoms fision and chimeric, when used in reference to polypeptides
such as ABMs refer to polypeptides comprising amino acid sequences derived from two or more
heterologous polypeptides, such as portions of antibodies from differemnt species. For chimeric
ABMs, for example, the non-antigen binding components may be derived from a wide variety of
species, including primates such as chimpanzees and humans. The constant region of the
chimeric ABM is most preferably substantially identical to the constant region of a natural human
antibody; the variable region of the chimeric antibody is most preferably substantially identical to
that of a recombinant anti-EGEFR antibody having the amino acid sequence of the murine variable
region. Hu:ﬁaniz&d antibodies are a particularly preferred form of fusion or chimeric antibody.

As used herein, a polypeptide having GnTIH aciivity refers to polypeptides that are able to
catalyze the addition of a N-acetylglucosamine (GleNAG) residue in B-1-4 linkage to the B-linked
manneside of the trimannosyl core of N-linked oligosaccharides. This includes fusion
polypeptides exhibiting enzymatic activity similar to, but not necessarily identical to, an activity
of B(i,4)-N-acetyiglucosaminyltransferase I, also known as [-1,4-mannosyl-glycoprotein 4-
beta-N-acetylglucosarminyl-iransferase (EC 2.4.1.144), according to the Nomenclature Committes
of the International Union of Biochemistry and Molecular Biology (NC-IUBMRB), as measured in
a particular biological assay, with or without dose dependency. In the case where dose
dependency does exist, it need not be identical to that of GnTII, but rather substantially similar to
the dose-dependence in a given activity as compared to the GnTIII {i.e., the candidate polypeptide
will exhibit greater activity or not more than about 25-fold less and, preferably, not more than
about tenfold less activity, and most preferably, not more than about three-fold less activity
relative to the GnTIIL) ) _

As used herein, the term varianr {or analog) refers to a polypeptide differing from a
specifically recited polypeptide of the invention by amino acid insertions, deletions, and

substitutions, created using, e g., recombinant DNA techniques. Variants of the ABMs of the
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QAPGOGLEWMGYFNPNSGYSNYAQ/CIQGRVTITADKST
STAYMELSSLRSEDTAVYYCARLSPGGYYVMDAWGQ Q TTVTVSS

e 2aEOWOLVOSGAEVICKPGSSVICVSCKGSGETFTDY | GHYWMIRI0 7/003542
QAPGOGLEWMGYFNINSGYATYAQICFQGRVTITADKST
STAYMELSSLRSEDTAVYYCARLSPGGY YVMDAWGQG TTVTVSS
1-11LA1 -QVOLVQSGAEVICICPGASVKVSCKASGP | FTDYYMEIWV 23
25 27 ROAPGOGLEWMGWINPNS6YSTYSPSEGGOVTISADKS |
STAYLOWSSLKASDTAMYYCARLSPGGYYVMDAWGQ GI1TVTVSS

phdstnA 2 OMOL VOISGAEWICIC POASWAPS BRASGE FRTIDY Y rysyelecules wherein
RQARCRELEWMGWINENSGYS NG GRVTHSADRK S d&Fé YhdWkeletion in

% lCASg %\/ C@&{S&am@z‘%YX%MQ C\:‘%g% 1%' %&IIM dng affi mty Guidance in

PGASVK CICAS YYMII AA
@GEEWM@WHW@@?@T@%%@ \ﬁﬁlgcﬂb d or d without abolishing

2BTAYE QUABSsK ABDTATIYY GARESPRG G VY WD R/ & @@WWSS‘YPEP“C{‘: with
hal I&ﬁ&n&llgﬂn@ﬂq%@ic@%@ &V%@&éﬁémyﬁwﬁﬁaﬁa@?{d&@&nges made in
s R
SEAPATERS

Alternatively, recombinant variants encoding these same or similar polypeptides may be
synthesized or selected by making use of the "redundancy” in the genetic code. Various codon
substitutions, such as the silent changes which produce various restriction sites, may be
introduced to optimize cloning into a plasmid or viral vector or expression in a particular
prokaryotic or eukaryetic system. Mutations in the polynucleotide sequence may be reflected in
the polypeptide or domains of other peptides added to the polypeptide to modify the properties of
any part of the polypeptide, to change characteristics such as ligand-binding affinities, interchain
affinities, or degradation/tumover rate.

Amino acid “substitutions” can be, for cxample, the result of replacing one amino acid
with another amino acid having similar structural and/or chemical properties, i.e., conservative
amino acid replacements. "Conservative™ amino acid substitutions may be made on the basis of
similarity in polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic
nature of the residues involved. For example, nonpolar (hydrophobic) amino acids include
alanine, leucine, isoleucine, valine, proline, z,ahcny}alaniﬁe, tryptophan, and methionine; polar
neuiral amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and
glutamine; positively charged (basic) amino acids include argimine, lysine, and histidine; and
negatively charged (acidic) amino acids include aspartic acid and glutamic acid. "Insertions” or
"deletions” are preferably in the range of about 1 to 20 amino acids, more preferably 1 to 10
amins acids. The variation allowed may be experimentally determined by systematically making
insertions, deletions, or substitutions of amino acids in a polypeptide molecule using recombinant
DNA technigues and assaying the resulting recombinant variants for activity.

As used herein, the term humanized is used to refer to an antigen—binding molecule
derived from 2 non-human antigen-binding melecule, for example, a murine antibody, that retains
or substantially retains the antigen-binding properties of the parent molecule but which is less
immunogenic in humans. This may be achieved by various methods including (a) grafting the
entire non-human variable domains onto human constant regions to generate chimeric antibodies,

(b) grafting only the non-human CDRs onto human famework and constant regions with or
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GTTVTVSS 31 OMOINGSGPEVICKIIGTSVKVSCKASGF | ETD
YYMIIW V ROA PGGGLEWMGWINPNSOYSTYSPSFOGGVTISADKSI

VBT AVQWSSLKAS DTAM YYCARLSPGGYYVMDAWGQ  pthiidfior/o03s42
GMOLVOSGPEVICKPGTSVKVSCICASGF 1IFTDYYMH WV 33 35
ROAPGOGLEWMGWINPNSGYSTYNEICEGGQVTISADKS |
STAYLOWSS LKASDTAMYYCARLSPGGYYVMDAWGQ 611 VTVSS
QMQLVQSGPEVICKPGTSVICVSC‘I@QSGETFIDYICIFlgll\éVR

/ RLEWIGWINPNSGYSTYNEKFQGQVTISADKSIS N

B O ST AS AN RSP BT N AADAIB FPUmES o retinin good
[2RfeAT bingdipg PABQMOINDSGREVIKISRGES MY BB HE AS GHitP i -human variable
\i@kﬁ‘ixWMR“Q&Rﬁ@@ieE;WMﬁMExMEIN%@%&E}X’%@%&Jﬁ@%gﬁsﬁ;@a@;&idms. Such

D Y. RL GGYYe DAWG 7, TIVIVSS 7
00RO TSLaBC 3500 01T B4 oGO Acat el 55516353
Xx\%; of\gfgfﬁf’%ﬁggéﬁéx‘zlmmzmol., 44:65-92 {1988); Verhoeyen et al., Science, 239:1534.

LY LVBSCRENMICKRGESIKISCR GBS BID YK RAMM R@ec. Tmmun., 31(3):165-217
ARCQOGH EWMBYENRMIGYEE VAQUERGRVELTADK ST SSEQINQ. cencrally 2
%glﬁﬁl@égmar};@ge%%a%@g Bz%%gg %xy (Ygfw’gcsﬁéb%?,ec%g\é&%%vﬁ/% %%Ich of the heavy
and light chain variable domains of an antibody, which zre flanked by four framework subregions
(i.e, FR1, FR2, FR3, and FR4} in each of the heavy and light chain variable domains of an
antibody: FR1-CDR1-FRZ-CDR2-FR3-CDR3-FR4. A discussion of humanized antibodies can be
found, infer alia, in U.S. Patent No. 6,632,927, and in published U.S. Application No.
2003/0175269, both of which are incorporated herein by reference in their entirety. In other
examples, only the residues of the CDRs that are ne:cessary for binding may be transferred (e.g.,
"grafted”) onto a human sequence to create a comiplete variable region sequence with antigen-
specificity.

Similarly, as used herein, the term primatized is used to refer to an antigen-binding
molecule derived from a non-primate antigen-binding moiecule, for example, a murine antibociy,
that retains or substantially retains the antigen-binding propesties of the parent molecule but
which is less immunogenic in primates.

In the casc where there are two or more definitions of a term which is used and/or
accepted within the art, the definition of the term as used herein is intended to include all such
meanings unless explicitly stated io the contrary. A specific cxample is the use of the termn
"complementarity determining region” ("CDR") to describe the non-contiguous antigen
combining sites found within the variable region of both heavy and light chain polypeptides. This
particular region has‘bes::n described by Kabat et al., U.S. Dept. of Health and Human Services,
"Sequences of Proteins of Immmmological Interest” {1983} and by Chothia et al., .J. Mol Biol.
196:901-917 (1987), which are incorporated herein by reference, where the definitions include
overlapping or subsets of amino acid residues when compared against each other. Nevertheless,
application of either deﬁxﬁtion to refer to a CDR of an antibody or variants thereof is intended to
be within the scope of the term as defined and used hercin. The appropriale amino acid residues
which encompass the CDRs as defined by each of the above cited references are set forth below in
Table I as a comparison. The exact residue munbers which encompass a particular COR will vary

depending on the sequence and size of the CDR. Those skifled in the art can routinely determine
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TVTVSS EHLA10-
EVOLVOSGAEVICKPGESLKISCKGSGYSFTDYICIHWVRQ 121

WIRGKGLEWMGYENPNSGYSTYSPSFQGQVTISADKSIST PCT/IB2007/4003542
AYLQWSSLICASDTAMYYCARLSPGGYYVMDAWGQGT TVIVSS VH

Signal Sequence MDWTWRILFLVAAATGAHS 41 ICR62 VL
DIQMTOSPSFLSASVGDRVTINCICASONINNYLNWYCIOK
LGEAPICRLIYNTNNLQTGIPSRFSGBGSGTDYTLTISSLOP 43
EDFATYTCLQIINSIPTEGAGTKLELICRT I-KC .

IHSMTOIP STESKSY GORATTEFERASOEINR R VPYEORNne acid sequence of the
RBEKHAPKRLIWINNLQTGVPSRESGSGSGTEPILTISSLQP
EDFATYYCLQIINSEPTFOQGTKLEIKRT 45 I-KC 1
DIQMTQSPSSLSASVGDRVIABCRASQEI RMYENWY QQK
PGRAPKRLIYNTNNLOTGVPSRFSGSGSGTEFTLTISSLQP
EDFATYYCLQIINSEPTEGROTK] FIKRT T hicC? AbM®
DIQMTQEPSER 5ASYGDRBTCRASQGINRWANWYIQQK2E:35
POKIARKEL P NNLOTGY B RFSGSESGREETLTISSLOR S
e TR T s g e 95-102 b5 102

EDFAT YYCEREINSIT TFGQGI REEINRT 56055 34-34
DIOM TS PSS PASVGDR1Hd CRASQGINN X EGWYDOK 50 56
PGKAPKRIEYNINNILQTCYPSRFSGSGSGHERTLTISSLOR-57
EDFATYYCLQHNSEPTEGQGTKLEIKRT

DioMTOS PSS GRS YEHRYTITERIKS GRIIrErp e ke ring

B e O R T Y e B i

el

I-KC5 S%MIOSPSSLSASVGDTlVTlTCRASQGlNNYLNWYQQK
PGKAR&E&[’%YNAMM@E@MRSMS@Sﬁ%EFiﬂr.Wﬁﬁb;@Bomain sequences that is
EI}E D]'fcﬁéEeY%%kggk%&E PE@Q&%M%@%&[ iiP &XQMTC%%§§!T1§&§I)>/ ag’sign this systein
DRVITICRA QGIu!\II\rYLNVV,Y]gQK _ , ‘ _
POKABICRLPYNES IO T CABEREZEEEERTER T IS Fehpnoe on any experimental
EDFATHNY et SR T GFKIsEIL KéREIn, "Kabat numbering” refers to the numbering

system set forth by Kabat et al_, U.S. Dept. of Health and Human Services, "Sequence of Proteins

of Immunological Interest" {(1983). Unless otherwise specified, references to the numbering of
specific amino acid residue positions in an ABM are according to the Kabat numbering system.
The sequences of the sequence listing (ie., SEQ ID NO:1 to 3BQ ID NO:147} are not numbered
according to the Xabat numbering system. However, as stated above, it is well within the
ordinary skill of one in the art to delermine the Kabat numbering scheme of any variable region
sequence in the Sequence Listing based on the numbering of the sequences as presented therein,

By a nucleic acid or polynucieotide having a nucleotide sequence at least, for example,
95% "identical” to a reference nucleotide sequence of the present invention, it is intended that the
nucleotide sequence of the polynucleotide is identical to the reference sequence except that the
polynucleotide sequence may include up to five point mutations per each 100 nucleotides of the
reference nucleotide sequence. In other words, to obtain a polynucleotide having a nucleotide
sequence at least 95% identical to a reference nucleotide sequence, up to 5% of the nucleotides in
the reference sequence may be deleted or substituted with another nucleotide, or a number of
nucleotides up to 5% of the total nucleotides in the reference sequence may be inserted into the
reference sequence. .

As a practical matier, whether any particular nucleic acid molecule or polypeptide is at
least 80%, 85%, 90%, 93%, 96%, 97%, 98% or 99% identical to a nucieotide sequence or
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EDFATYYCLQHNSFPTEGQGTKLE1KRT EKCS
DIQMTQSPSSLSASVGDRVTITCRASQGINNYLNWYQQK
PGK_APKRLIYNTNNLQSGVPSRFSGSGSGTEFTLTISSLQP
EDFATYYCLQHNSETTFGQGTKLEIRRT 146 1-KC9

AMTQRSPSSLSA VL ETCRASOGWINYLNWYQQK ,
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iBeCHlE COMPIIRING, sequence selegcted from the group consisting 3
ID NO:54, g%%g‘lgoqN%:é%“, EES IR B4 st iprnes frcwe drigions so that

SE
KIS B5 " BB TINGRE4 SE f OB SEMIDINOE8) SEQIDAIRISED with the
WEPNG7RIsSEQ BOPNGFAISER 1DMX:E2R, PRSIBEQIRNGIZE (B)-8ied Once
ageguence-seleriad Fam B.0re5n st +SEQ ED NO:76, SEQ ID '

NO:78, SEQ ID NO:80, SEQ ID ﬁ%ﬂ%%ggg”g’f No a4 5RTisitrag wipe query

ID NO:88, SEQ ED NO:90, SEQ ID NO:92, SEQ ID NO:94, SEQ ID

NO:96, SEQ ID NO:98, SEQ ID NO:100, SEQ ID NO:102, SEQ ID

NO:104, SEQ ID NO:106, and SEQ ID NO:126; (c) SEQ ID NO:108; and

(d) a polypeptide comprising a human light chain variable region encoded

by one or more human germline gene sequences. lin a particular

embodiment, the human germline sequence is derived from the VKI_6

germline sequence. In another embodiment, the human germline variable
raninn Adene canlience comnricec the \/KI1 A aerrnline adene caniiance with
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than ten non-human amino acid residues, and wherein the antigen binding
molecule specifically binds EGER. In other embodiments, the heavy chain
variable region has WO 2008/017963PCT/182007/003542 - 57 - fewer

than nine, eight, seven, six, five, fou‘r,zt?ﬁee, two, or one non-human amino
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type-sfcuttred.c IS¢ Xpress the ABM of the present
én'\ﬁk}entia%n Er':la %{efewﬁgf%%%%o%#ﬁg% %ﬁfz%%r:%%ﬁ%}e 1S, *é]?—?@{ % &ffauences or both
ISR GSlfS SKIUOCans 3P 25 letts 6 HRMBlo PR ERIFs 2REXE 3t np s @ercent identity.
et @ans PEREdls: PERDB sellsorchybiidomea eslls MtherrAM 0, k-wple=2,
lmianmlig;me_iﬁt,yeastr@ekanime@b,cﬁb’i’m@ﬁ@?@ap@l%% %l#éﬁ‘tﬂ;%? 8ot Score=1,
BaGkarot nerate the engineered host ce the invention,
101621The gg%ira%fjﬁaégﬁﬁ%%f %’%&yér%a Vi ‘of th 8“6?8’5""8%‘{ VTS h TAR00 or the
Betennhanced by prodiamy uirse 3 hishewalitraterther expresses a
polynutiebtidetérie sdingracpslypeptid erhavirg GaT | eastivitydla & N— or C-terminal
cbﬁ(;fenzédlé&mﬂwﬁhmﬁﬂﬁ;&hﬁ]m@’@&:@&;@s@%&m%@&zu% %ﬁg\gxlﬁaéefl‘%{.gp{esults. This
PAlyRERtidgcoOMPRSING the, ¢ qgalization domain of a Golgi resident _
ﬁ%%l)te tide. ﬁ%(ﬁﬁ%ﬁggﬁe “em odTr%élri]%%]ngexprdegstl%rhmg’f"{ﬁé“ma“o“s of the
S SR B PEEHEIVRHRR A AL PRSP Ty e KoFeuRisstacquences truncated at the
IEJ‘O Wﬁh@%ﬁ@é,éﬁ]@tjmﬁg @‘PWDQ@W&@&WW@MY@S%& iﬁbA@M@ Witlhiculating
ircieaseddfe-fecepiarikinging _ffiaity.and pereased efecior. %?gs'ogzibjm sequence
Hgeprdingly, &%&Hgd%mbggim%nt, the present invention Is direct '
a

edtoa
host cell comprising (a) an 1o ated RGESTE Reid boTHorsiftfaSeybenes of the total
DR HE Y5oNHetae nAVHEGIaE e fivitched/bimd isdkitadined by results of the
Fﬁmlemmww%aﬂwMﬂ&w@r%Wm@auﬁeaSﬁm g% ercent identity,
ceRIMEEIC bprimatizad oy ' ibody; inds human EGER. In a
preferredembodimentf&tr???o ﬁﬁﬁgggﬁgvfﬁg%%%%% PRIAIGISTS, To arnve at a final
2008/017963PCT/IB2007/003542 - 58 - Gni lll activity is a fusion
polypeptide comprising the catalytic domain of GnTIlll and the Golgi
localization domain is the localization domain of mannosidase IL Methods
for generating such fusion polypeptides and using them to produce
antibodies with increased effector functions are disclosed in U.S.
Provisional Pat. Appl. No. 60/495,142 and U.S. Pat, Appl. Publ. No. |

2004/0241817 Al, the entire contents of each of which are expressly

neornorated harein by refarence |n annther nrefarred embodiment the
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simplex virus thyinidine kinase (Wigler et al., Cell 11:223 (1977)),
hypoxanthine-guanine phosphoribosyltransferase (Szybalska & Szybalski,
viRroedNatbsAcad. Sci. USA 48:2026 (1962)), and adenine  pCr/aB2607/003542
phosphoribosyltransferase (Lowy at at, Cell 22:817 (1980)) genes, which
can be employed in tic-, ligprt- or aprt- cells, respectively. Also,
antimetabolitc resistance can be used as the basis Of selection for dhfr,
which confers resistance to methotre8te (Wigler et at, Natl. Acad. Sci.
\ (1:3567 (1989); O'Hare- et at, Proc. Natl. Acad. Sci. USA 78:1527
f%%‘l‘g;%%‘éfyw%i% AR é%ﬁtc‘ecg%t’r%’yﬁ%’ﬁﬁé‘h&’ﬁ‘é‘tdéiagfm (itigapgrposes of the
BEG PRt 1AL, AdadessbeyUs ey 820D (11981 #icbs whicht cenfers:, which are not
resistativistodheiarminaglycesiilend-4a8 (GolbieniGarapipelabl MOLBIA adjusting
AROL LRSI ApdYaroniich sapfers.tesisiancedayoromyein (Sante=, .
8&%}%@1&3 a.iels47f%98%) genes. Recently, additional selectable genes
have been described: Ramiely B fuhich allows cells to utilize indole in
place df¥ryitspHans S Rmivhiehi Gliicvidicellibitotutiizendd/@ aligned with a 100 residue
fﬁwggﬁﬁm@%ﬁwmﬁ%ﬁwiSf“ﬂ%ia%%?&%‘*?%?@tﬁm“m of the
C. : e ; :the
glj:l??ér@lp{% Sy, thaszﬂgys%g(réﬁ %%dAg%i%% orfilt |_£F1“et ecar tosxéy ‘gsaef‘{%ﬁ%‘&%?ﬁl'gﬂmeﬂf of
confers resistance 1o the Githifie HeeHHooRoiHser widitgepresent 10% of the sequence
@-‘(H#ﬁid?ﬁfﬁ‘éﬂ??ﬁ)@ﬁl@?htﬁrﬁé;ﬂﬁnﬁ@ (Mc@ontediepimuGbéralitesidues in the query
@qumg;m ﬁééfs én MM@WIQE;BI@|QQYP§@QtSQ%{EQ)J'L%U?9 rch@QQ{ﬁéoaQ]{ 8 rasToB
. vention is further directed to a, method for
g%%gifgn%t e gl;)!;/lcgl% atiq%%&;%?%g of t%%%%%l?%tf It([?ﬁé' tgFe?é'leaI}]P fﬁ?/%‘ﬁff%er‘i‘my would be
Rat aré ProaticERBY's Rod Eatue SHmS IR esasFs P shivitiost @ esidue query
fgerERe acldvericotlitng deisABV ot theeimiehtiotvandoathtelgie Aithsidues at the N— or
eneading acpolypriaticlewilt: GRitl Hr@%ﬁvkﬁyata(cﬁ/}(ﬁ&% g@ﬂ‘ﬂl@%{ﬂ&f uﬁhthis case the

IC; AC ly, th ified polypeptide Is 1go qr a fragment )
B R shevaias QHbbaliEny residu
RRETAPSNTHE S h i ¥z 8 St BRb At & nien Behisra ckaverasotifer displayed in the
Emigedintdisn et mebingd further ontpristigexpressing iqdhe Regicaed arc manually
dw@gtﬁi aeid eﬂﬁ%t_mﬁ ﬁzmhglp@d?}&%%%@ %@%%QJX%?%H@%{%@%?%f the present
Activity, In a specific embodiment, the second glycosyltransferase activity

is mannosidase Il ,(Mani.i%(%l69,_lThe modified ABMs produced by the host

cells of thESH{VBFESR rAMdtReiddusd/mer reEeptorbindimgaffinitysnd/Ono a nucleic
iricreaseneffefidrfinctiongsasasult ofibigmaditication: IR/e-RaicyHlanly overnight
iﬁéeﬁafmﬂaemﬁ@i@@@&ﬁhﬁ}ﬁ%ﬂﬁs@ngW”%%a%@é‘&%%ysﬁ‘@(yﬁﬁmam, 75 mM
sﬁlﬁgﬁ."&%%géa%%&f‘& isﬂge%loosnhgcre %rabfl; , the increased Fc receptor

binding affinity is increased’ binding fg‘a%eé Felabagreedptor d0ehdsstran sulfate,
PR e 192t st rhe ineransen RNSetlifrrctionviesh redebaltilyeanin 0.1x $5C
dhereise .one or more of the following:-increased antibody-dependent

Cammf&@)ﬂ@@?@@&)ﬁ; fﬂ@E@%@g@pﬂp&%?%%p@ﬁrga%p&&%%%@(h@ggggg Xglods é%quence ofa

CP).increased cytolcine secretion, increased . .
(i%}% J%é@g% rﬁg?%&c: tlé%i\gféc ésnrtfies onsl%lf:afgé Wﬁﬂff@%ﬁ%@%mm{j’ déugqcatzon within

nu
Ticfelsbareifiedistietrediulardiwioxidunimercomedsinding teNIGaCels]s® of an
spreased binding to macrophages, increased binding to

polymarpheauglear eglls. i Ased.pinding to monocytes, . . . "
Jdngreased crosslinkin ofl('g%%E%g%(ggﬁtf%%?qu%oéﬁeggg labié}eagp vines afmb“mb}e
signaling Mauding’ apopteSEC It SSREy YeHameccllIrsesticriaahlc region) of an
% efPeelrprfrngbidn 70t-bhdupresentiniehtion: isalsa dkeeteehiFe recoptor
hintethodHoy, praduaingepmABMaf the @ﬁ%%iwvwi@@) having; mggil%gnt cellnlar
oligosaccharides in a host cell comprising (a) culturing a host ceﬁ,

engineered to express at least one nucleic acid encoding a polypeptide

having GnTII1 activity under conditions which permit the production of an

ABM according to the present invention, wherein said polypeptide having

GnfILI activity is expressed in an amount sufficient to modify the

oligosaccharides in the Fe region of said ABM produced by said host cell;

and (b) isolating said ABM. In a preferred embodiment, the polypeptide

having GnT111 activity is a fusion polypeptide comprising the catalytic

domain of GnTIIl. In a particularly preferred embodiment, the fusion
nolv/nentide fiirther comnriceac the Colal localizatinn domain of a Colai



- 65 - [01811The invention is contemplated to encompass any engineered
host cells expressing a polypeptide having GnTlIll activity, including a
viosienspolygeptide that comprises the Golgi localization domagoimeee7/003542
heterologous Golgi resident polypeptide as defined herein. [01821 One or
several nucleic acids encoding a polypeptide having GnTIII activity may
be expressed under the control of a constitutive promoter or, alternately, a
regulated expression system. Such S%téms are well known in the at-t,
t ed above. If several d ferent nucleic
aci s@r&%%%?%ﬁo%%%ﬁpep(ﬁaéos"hig\l/rfﬁlg Gt ?F tivity al g%{ LA by antigen-
RS EBIF LA RtBRaYiem Yl ‘n%‘féffb%@%?ﬁ?@d@ reS|dent polypeptidc
19125} are compriseddwithirithelirostoadl systess, semeefthempaydey and glycosplation

xRifssed Madshite corIroLala CoONSHMERIOIRIET }ngﬁm A& of 2 naturally

e>ég£§r%§egrt{ﬁngoenrlgpmencgontlrol o gerg%ilatedg Motg xpression levels

the Tusion polypeptides Ry e otel ﬁ?ﬂ?@ﬁ‘%@?rﬁ‘@t‘ﬁﬁwg includes

Jeriehay WWtﬁ@hﬁﬂ%@dﬁﬁl@W@ﬁ@ﬁ%l@f anallyshshdavtsnetlslobanipulations

aralysisligeporterigengehpie ssiorwayalysis:nievaeasuse asrbofaifinr givooproteins

%@V*ﬁeﬁﬁ%&]ﬁ“%ﬁ@ﬂﬁ%ﬂ Q})@Mspﬁtm %%YI%I‘W} %QQHI;Q%&}Q effects of mutations and
ynthetlc Qrodu of t e GnTI|l, for example, E4-PIIA lectin.

Aﬁer%na‘ﬁl\r/onf Ca funcg[? hat assay which: B EShdih SRR IRY ongineering is an
RISSHHET Biridingsolnalense g ok faretter ety it edissering results in
piedutadcoy thieytelis:engioeered willidhRdauglels gsiskenaoging a

{0126} po'VDGWQ%s\éﬁtm&mniﬁ@t{gM may b %@Qrsuﬁptﬂ ﬁ@tg}ncg{ular sys/lac\am which can be

Transfe nts Or Trat sfor ants That Express The Protein Havin

3@%%%% O PR ERR 51 5 5 PR PeHE WH Eb PR s fmvention
&Bcﬂﬁ@ wBbfiienee-ofg Bﬁ?ﬁf@ﬁc‘féﬁélq?aﬁ?fhmz@mtwmm@n of an antigen binding
substaitially theigamelbindingsspesificibrefithavatiKeREhanibedbaathe molecule is

WH'&“@B@ eﬁﬁ;&BE}bMQQQR"X@ﬁE%% fh&P VQQ%%%IQ%}’JQM}%%Q éﬂ%% P;)_{sst cells have
roaches; (a) DNA-DNA or DN

tle our gene P
% B“aé?’zg o’ ‘fb‘}“!ﬁwg SERESS QPABRSE (I oh sreer ’ﬁ%’f‘?é’ﬂﬁﬁ&%ﬁ"s“’ keying GnTIH
é§§é§é| n&?ﬁét@\?éﬁ@ﬁaﬁgﬁﬁmi@s erpasgretdiytheloxpiessiormehthe CHO cells,
raspectivenmiR NAI aREeriptsiin the host, ceth and (d) detestianof the0en&es mouse

Rk Qu%a&imeﬁﬁﬂ@@l?#‘@%ﬁf&”@ﬁ%ﬁ%ﬁ%&? Qsl%ls %ycgsllac%rlllvn}/nq?ct cells, and plant

0 41|II the first ?T%)roach the presence of the co sequencte o

wrfeﬂ SN PR i 288 T AR :Svm@r‘éﬁbgi‘gﬁﬂé‘lIWW&%@‘W%%@SWWC plant or
éﬁ@étﬁéwiﬂ@fqh@@ﬂ@ﬁw antibody and the coding sequence of the

[0%27) polypeptkdaghauaagxxﬁE&H&MW&@&Q&MW@Q&&BMA@N&QEnabedy -dependent
QMB%QX@@IEAIQQI m&%f&))tgxm%g rgp I’IS(IH g%géeﬁtl(}e ?ut; ulen%?:m containing a

that are mologous tOt e respectiv INg sequences, respec

PERBHE S e AR/ ‘fﬂ%\lé’@fﬂ%‘i%sﬁlrd%“geﬁ%ﬁﬂ ‘éﬁﬁféa@ﬁ“‘tﬁé\/ targeted cells” by
réeotmbimante xpietsionl bactdrirost system can be identified and selected

[ex28] based Uph@ﬂdh@;pﬁﬁ&@ﬂ@@ﬁ@b%@mﬁﬁ -©Of oeplalioNar @RDQ&@&HAD@E&Q§ Fe receptors
Q%Qhe@!ﬁﬁ*ﬂ!@%ﬂﬁ %vgl%i tll%y ISICF [anl%e 1410 an}g%lorllg [%eo L,ggan of Eg: fusion proteins

rnethonexate, transformation phenotype OcCclusion ormation In

BAL RIS RRST B e reRepelstinTy et st s o Tisited to, periphera
2068/017963 PG T BZDDFIOD 3540 n66r:! bil vaMBMetif.the invention or a

[0129] fragrlnern*htthﬁrmfd)amdgtﬁzmd hp%éeggakm&tmmxes&wgﬁ% Iﬁ‘&ctm proteins. The

[ e inserted wi marker gene. sequence of the vector,

e B SRR Yot 0 e e
itf&itified by the absence of the marker gene function. Alternatively, a

[0139] markergeredchnde pladedh miandemiwith-#hecoding seguenses Undeined as either
theicapieliphibe.same - qgiﬁi&@@%&é@@éz%%&l‘é&%}é A NG wiven time, at a given
expression of the coding sequences. Expression of the marker i
response to induction or selection indicates expression of the coding
sequence of the ABM of the invention and the coding sequence of the
polypeptide having GnTIll activity. 10186In the third approach,
transcriptional activity for the coding region of the AI3M of the invention, or
a fragment thereof, and the coding sequence of the polypeptide having
GnTIII activity can be assessed by hybridization assays. For example,

RNA can be isolated and analyzed by Northern blot using a probe
homoloaorice tn the codina ceniiencac Nnf the ARM nf the invventionn or a




cancer, and renal cell carcinomas. WO
2008/1)17963PCT/W2007/1103542 - 69 - 10196)The ABMs of the present

wianobgsed alone to target and Kill tumor cells in vivo. The ABMaRam7/003542
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also be used in conjunction with an appropriate therapeutic agent to treat
human carcinoma. For example, the ABMs can be used in combination

with standard or conventional treatment methods such as chemotherapy,
radiation therapy or can be conjugate3dlor linked to a therapeutic drug, or

g@%@;@ﬂ@l&%ﬁ%&@d}%%%E]%I%tm?r%b't YHQ{%QJa %?gfmf&&rget cells, by

delivery of the therapeutic agent to the site e carcinoma.
EBnfOGARSEY the RBRISIRES H@’éﬁmﬁmﬁ%iyaﬁéfaesrﬁ%‘fﬁnafefogn%eagrém in the
Eophmirdivotokingtednjugate S oftHensi8Ntiant: dbeytottixio moiety)iandi@)arget cells,

leheled (& a@hredletabﬁdeobﬁngmenteb@dedr edfuengciiemedabelad) piven time, by
A@Memaw@mhﬁc'a%%d&e ﬁ%@u R0, Sﬁ:ehfg&tffy'%'mmg% mediated cellular

complexes that include the lab s can also be use
AERIEE WS Bt thEh SEIRATCEH s Bh S Red Syaha mrstardbedyithr Fo-fusion
antibody-depshdeficcytotoxie oélismnoeihallyin dsenind 60974 d pe-ayiobaxjir fication,
meimseﬁlteedlrgwa&tg%q&@mma&teﬁe@aemmqwgs@ e%@%%/m@tdﬁa% that has not
ctive_toxin cteri ant origin, or a matjcally activ e
B R s BT e meunons
ﬁ?é?@B‘FW‘d“hre diphtheria A chain, nonbinding active fragments of
diphthdfindeindekatddn# ehaih(irdmiPewd dmondlsiae iginesa), (T is meant

chaininabyinLichaiRy HQEREEINASH %%:ﬁéﬂh&é@é@'%@%ﬂt&ﬁem%d by any suitable
%(8 el@lschdlanthllupmt? rgt%lﬂ %E) n%ﬁ J}%’[?IHS Fi)lAEIE)Lle e m vitre ADCC

P-S), momor iCa CharAntia inh itor, curcin, crotin, sapaonaria
dfﬁ‘@fﬁ%ﬁ% }ﬂBFtor gelonin, mitogellin, restrictocin, phenomycin, and
enomyéin__ Inthnetkerembediment; the ABMswateccopugatediiosmmalizen recognized

Wﬁ&hﬂ% g%HItEﬁﬂEEF QHHQ%{@QQLH% of the AI3M and such cytotoxic
mOIGtIG% are n]ade usms%sahgg{zigg F'}' (iélOé] al %r%tgef:lgé\%i/lﬁf\;é%%ﬁsg,t ?solated from

Examplés of sUch reagents are ifunction

iPterdeStere & Q@ﬁﬁ?étﬁ%}ﬂﬁ’d?ﬁﬁ?ﬁo%té@%‘ééﬂ@e esters such as
disuccinjmidylisubssgte caldehydessiamas gluaraidehydesibis-azido
compounds sych as !?x'é kBgeidonenzorl) Nexasdiaming RIS AIRGRIINTY procedures

derlvatlves sg é] as bis-(p-diazoniumbenzoyl)-ethylenediamine,

N4 8 ARRTRLCE GER B YofieHia! 0% b AHaTE e 3d B active fluorine
compounds séi¢h as & tagfitierds2-dinttrobenzader dTiseuy sidgmoontitwdt harvested

drbaxincnaay-hedjaineckto thedcatifragmemtof theARNsoAJGitinealn RPMI cell culture

IRRIERIRIGXnRRAI8I MWD I, INE Bt AS eyidansed;in St E’e‘fpl'ﬁhmre medinm, and
U S Pa entA I|c tlon Na, 2002/0128448; mcor%orated ereinb

BHEHCE |r‘1n| [Fﬂ‘@%’]a‘lﬁ Sa B AbEMSRISE™S chimeric (e g.,
humanlzed), glly):oenb‘?ﬁeemdlm\n%wmgﬂsmmwutynmwamhmdingmsfen-ed to
spacifigtyraf the sathRBZ2aptipedy, is conjugated to richt A chain. Most

advantageously the jigin i 6han S dRaly S9RURRH AR QISP BIRHGD o in cen

recombinant méans. An advan eous method of mak |ng rcin

A DR & AR 0 Rb s BEA GG S RI6 8 1y fo the target oclls
e teb yiredporatsit:bylreferstve i1 01984Wherused ito:&il lcdourman dancervering the
eﬂibaaeuvlttaetfmcdﬂe@@ee@e@urposes the conjugates will typically be added

to the cell cuIt e me ataconceniratl %B{a(gc!g@s{ Létdlo rlll\/l : the ol
WO 2008/017 03PCT/ §28?5‘}T88§ orlton Ahd meHe S “in the plate

aa?fﬁﬁiéﬁé%ﬁ’tfdfﬁwﬁ% e é?ee}’r’ét5(9rﬂ?£fé1’.]%dﬁ%%ﬂ%%f%%ﬁg%wmmﬂ of non-
arcicdrmpatib @withcth® puliute brperfusien nfetkumindiineimaty e seshove);
Cytotoxicity may be read by conventional techniques to determine the

presence or degree of cancer. 10200]As discussed above, a cytotoxic
radiopharmaceutical for treating cancer may be made by conjugating a

radioactive isotope (e.g., I, Y, Pr) to a chimeric, glycoengineered ABM

having substantially the same binding specificity of the rat 10162 antibody.

The term "cytotoxic moiety" as used herein is intended to include such

isotopes. [02011In another embodiment, liposomes are filled with a

eytotoxic drug and the liposomes are coated with the ABMs of the present

invention. Because there are many EGER molecules on the surface of the
FCER-avnrecceinAd malinnant call thiec methond narmite delivveryvy of larne



[0132)

instance in diseased tissue thereof; such that [lie ABMs of the invention

are able to bind to cells within the subject. 102141 Abnormal activation or
vexpressionsef EGER or an EGER ligand may be occurring in eelisisahtheossqz

subject, e.g. in diseased tissue of the subject. Abnormal activation of

EGER may be attributable to amplification, overexpression or aberrant

production of the EGER and/or EGER ligand. In one embodiment of the

invention, a diagnostic or prognostic a5say will be performed to determine

Wheth.er abnorma] prmg@&%ﬂ@%’%@&s@@ﬁﬁﬁn@%gg Iazu%i%ggﬁd\zciﬁs in the plats
QGRUITIAY Hhesstiblech, Foraxample, aghe ampilication anc/or .
overexpression of EGER and/or figand may BE d&tehiifietr\afistigmedium instead of
JEEYPRSY qRkEivRifAG Stekemplification/owl-expression are available in

the art and inctiitle th&d6 kel Shi aoekahiedoRiRe a98aYS-08560R6 0w 1 minute and
m%gﬁe@\hf@rpggg,egyg%gadditionaIIy, levels of an EGER ligartd, such as

TOP-a in or assgciated with the sample may be determined according to

known procedtifds. SUCH'ERUES phaRrFAMG preneisiantiorhirieis)aihdded to each
ei8odisil e ie & ganiplecto terreisted 2hilone! embadiment pEGER: i83R6Lbator under
lexatDinassamale.maydbe.detgimined using innmunohistochemistry (MC);
see, for examr&ll?, Sc eret ﬁjﬁCIin. Cancer Research /;545-550 (1995).
Alternatively, o additionally. one may QUaftiadI8vefddr BEkRE digtdirg and the
ﬁﬁ%ﬁgﬁeﬁa@g’iﬁe{%%ﬁﬁiﬁ)‘l’é‘ﬁfﬁ’ﬁé(ﬁ%}éﬁ%@@iﬂﬁé WSt soutiveroublotting, or
PCR techniques. [02881 Moteaver, EGER®REGER ligandQvaiexpsession antibody
esaempliticatioRdmmebe evaldaiad. Ys ihvive.diagnostic.assay, e.g.
by admini t&(gggf% cr{n(%)‘laecugle such ;{S@ ﬂ%%}%)éh \?Vh}%c binggéfﬁ?@ 1§7the average
molecule to be detected and is tAG0SA With'd ARtEetibfansER oy MR is the average
FAURSAEHE TuBtBPe SRunsiREinangrer i d R e patidnistemioonlization, afid SR is the
#ertabelibea héiAjtenrifitivély; poiatiapdejeet BSER et dimeitn: vi above);
especially EGRR:E{RBARGER ¢ . . -ErbB4 heterodirners,
indhs cq%gg%sgf‘gé 4n disegsed tigggj{ﬁ%%ﬁ%%g}h%eﬁg%%hg rgug: pereentage of
methods to detect noncovaeht ProteTRERrataT AR sifE Braythanmige reduction in
fhareRts s> obE11TYE 3PERARD GUTYOL ABSHLL-OT Bre provimity ReWesR of specific
priteirmsotintargst iaecantaiabiontxeatiolarypethads Ao5deteging EGER Ance i
siesodnass insiade. oyt fitalion MRty dased methods,
ueh as imn H&%IF\)I ecipitation; fluorescence resonance energy transer '
%FRE'I)S_’ Bein, N&Y. SEul™BidiPs: 730083 (F¥50) ¢raddira BrIp iandard efoduction,
Bigficroers Saubgicrgod Fener Nutyés, alhi Gytoretiynda hae: §3161998) art, but that
go-lotblizatiohet EBER W aileEHIBL HeEEBRS; dhing standard direct :

or indifgctAm oflyor. 1-;%@;“% Xl dé:onfocal laser scanning ]
e BRCER f/aai Y ﬁo? e;[ecatngﬁﬁf)gwf ﬁﬁ]ﬁ‘?ﬂlﬁ"éﬂf& having the

,l_gpnigrlgsgogcyﬁcll ser Séannir}%ﬁ{maging (LSI ) _ (

co-localizationo E SFRWI Y8 Y B erlyEdsn Bivrghothbtighisily the same
TofRal; Sich'as Heniidtenvey pibat (Ficlkcltddr Pioctibatl cAcas SEEWSA by altered
Dublished Dec. 6. QO(})El).1 1021710t |g%f)e arent, there oPBUARAY 178 Pt thereof,
INVEntion encormpasses phkistlitfcalusnijyGshicivg, eOmbitatipBsaridny of SEQ
Hheifises fbttretiery TinBh HRsgHRAtes stchitstgneets stthech 8886timent, the
iiwaiuﬁpheadiwatkme@lénpiaaﬁf&ﬁﬁoiﬁ%ié&&%s&g}éﬁ@ymg%gﬂa rggggﬁt:ggg,qg ei(qéd fro
A Kdney: Eorexample,he invegtion,inc harmaceutical ; A
ﬁﬁ@g%sé%omsg for‘uggin tf@f%égghﬁgnﬁﬁéugﬁa%%ﬁaﬁ% Raticfe S EGMPBrER§% SEQ ID
Dharmaceutichlty BHELR ERNBEE: SERTAMBEdy TP s entIRGEITiDID: 72, SEQ
I8nife: phabffcButhatizaceeptable carmen: 1182181 The ABM-CURPRSIIONS » group
cofidheigvention ganbe adpinistered-usiBg FasvRtignal Of _
administration including, but not limited %travenodsg,#gggpﬁ%é%é%]f,Q 1D NO:84,
oral, intralymphatic or administration directly into the tumor. Intravenous
administration is preferred. [02191In one aspect of the invention,

therapeutic formulations containing the ABMs of the invention are

prepared for storage by mixing an antibody having the desired degree of

purity with optional pharmaceutically acceptable carriers, excipients or

stabilizers (REMINGTON'S PHARMACEUTICAL SCIENCES, 16th edition,

Osol, A. Ed. (1980)), in the form of lyophilized formulations or agueous
cenlitinne Accentahle carrieare aveiniente ar otahilizare are nontoavie to



[8133]

[0134]

[0135]

[0230)The dosages of the present invention may, in sonic cases, he

determined by the use of predictive bioniarkers. Predictive biornarkers are
waolegdaragzarkers that are used to determine (i.e., observe apdi@iB2007/003542
guanitate) a pattern of expression and/or activation of tumor related genes

or proteins, or cellular components of a tumor related signalling pathway.
Elucidating the biological effects of targeted-therapies in tumor tissue and
correlating these effects with clinical3¥/O 2008/017963PCT/t

B2007/003542 - 76 - response helps identify the predominant growth and

v Farsaffwals ok PRS- BBt SN PigPe b establishitty atottledp o4, SEQ 1D
Nikedy, respandEs. @ EEQNR oLy (o AT airatiohad for esigning, SEQ ID NO:106,
ﬁxﬁ%@%ﬁ %@‘@%@9#@%@1 d%ori;@éﬁ@ﬁm@p@@%r&%ﬁ%cﬁ%em ihe invention is
%ntl ER thel’?ﬁ%ﬁﬂa on?fp tﬁe mmeclsj;es t qlresaén teQI%QESGeF(E%d Om the grou

{ifistréath digiaifing’ pathivay hatTeads e a prr oiiteration 5|sor g

diprdistirgo b SERbERMTfed lt% dAﬁ’dSﬁAél?FM?F,i MABK; @%@9@1@@@5‘#}@, the group
condelidp STAED (Mitchelh Naduee Biotarth 1221 B63-3R4 (2004 ) BeckeD;119. In one
%%%H%@AP%@ &%ﬂe%elg %%Q@G déé%egebgrﬁégbf?w%&ag (3003 aspects the

Biomarkers for anti-E herapy may also comprise growth factor
FEBRIGR S GEH S ﬁ@ﬁ‘ﬁ“@ﬁ&%@ RORRSIRL SHHEFEB-3 (HERS), and
may bépositivecofndgatveliprecictor Siotipatieritrdsponseites At MEGERen of the rat
Ibﬁ@%hf%@ﬂ}e&ﬁm@i& dhegrowinactas reeepior sl @ (HzR&) wiaseof; and a non-

z%ﬁ}%rm' %5’ 3115‘%9915%9 EE%E?Q&%HV%}%WKEHQ%Q&QQQ £ G@ER e to an antigen
antibody AB 2004/0132097 %i 102311

‘P’P@&%ﬂ@@%&ﬁm‘é%‘i?@%ﬁ"ﬁ%a&?%é’h‘%&ﬁﬁéﬁ By &I amPREL Sk B VO3 or
REQWR W ke, artanetirdingsdouk pod Hmitetito it apbmeidto dhatisteyp dioyihe invention
%Qmﬁmy,awm&mmmé%g&gﬁ&s@@mageqw@@etection assays, and

revers % af 4328 11"9’/9&191? ?QX%’(:%? f?cgtgqﬁ‘éc% %indz%tg égf% 1P éﬂt%bmpr}smg one

No, 2004 3209 Al t eentlre contents of which are herein incorporated

By PN e Préte Ve bibHarRErs B Shki- g@*@ﬁ%&ﬁﬁg}%&%m&cm Such
tancheddervified: AC0Brding wtkdéntesimiginewsset forttpvilcSy-Petermnitg amino acid

%%Qu&‘. Qﬂx&@@%‘@é‘@@ﬁ&gpﬁb the antine-contents.ptwhich arebeiahyse residues that are
u'ec Paa';la\?t(?veg ¥n %?216 a%h%rcx) %i?f&\we Mg 9 Sp%Ct th? 'S e%slor{a\{%gg (I’ﬂ’ch to one-third
provides for a me d for treating an %EIS rela ededllsor er comprising

pfHiCRS e dB oREENS R TR E R h &t A iRt B B s udjRC eR TRl gFtermining
teeaire it hyrassayngCaBacapledfrgin tifiech imdorselspepiqrionteitiigrapy interatomic
wémae@%h@a&lw@ﬁ%@&sﬁ@;g%t&mgtQ@t%teemrﬁﬁﬁiomng/wqagmamabimy at a

£¥1e1de!ggve biornarkers fOf n EGEtB Iie at}% }or!ls chgs%;z u(? n §a%?arr]zcg , FASER J.

getérhining &' pa s[’(Ielrrzlnoifcecﬁ]"pre’ézglon and?opr activation of one or more of
e ﬁ@dléﬁ\iég(?@nﬁ?l@%e‘%ﬂw‘é?éf Pitharpafehy BRI gtpuRigAnce in their entirety.
Subjekt's, tespange teithaantEGER thendp)y pard admrimisteringptoaa referred to herein
@HQ&%POEUQlec&i%h%ﬂéx%@d@@@&%@@@ﬁﬂd@%ﬂ%\éﬁ%@ apH-EGRR, wuncated and/or
treatm'\ﬁbﬁtth?{rapeu“qﬁgé, C?Ifge%tl!vleng{'rgosunélpﬁ]? Cﬁm&r%%ﬁqgn CQEQEHSIng comprlsmg
AR he preS8tinvention: AL Used hersin, a human Subject who
pvé@rr@téaufow@gﬁsh@%ﬁwt@wl%dvahﬁxE’@ﬁﬂﬂﬁéaﬁﬁéﬁfl@@ﬁéfw%ﬁ% Ce, the ra
anti<Z GBRsvill have a measurable effect on the EGERrelated disorder
(e g- tumggrmﬁsﬂgmng@%hﬁg%]ﬁ@&i%%ﬁh@ﬂbﬁ%@tﬁﬁh@i@gf E{G(E'J%pnsmg at

therapy are not outweighed by adverse e £§cts é? 9. toxltutgg As used fih

Rt S Bmipte Ai@alESniP Bfoﬁ)g?rc%ﬂ RS AR Sy g aniEy e reaion of the rat
paRBukaripethuman, \@mmpr@iﬁglm@érﬁqimé@ﬁgf; mmﬁﬁdf@%éhg specificity-
%ﬁ;ﬂ}i@{ﬂgi%&iﬁ&u@ eirbipsycsamplasuiichdbasdiern rergoveddiemn said isolated
o'éganu%iégtcde %%c%@@%tftlggg p%%%&?ﬂf&'éesf%%rgﬁ t’s§gfp158f?&¥ﬁ(p8\fﬁu¥leoudes encode a

rostate kidney, brain, head and neck ,or any other other organ or tissue
5?%’[?@‘ Bglé[?e%{h% Htﬁtelﬁ B8 W‘%Bl&%"?ﬁ (fﬁf&fﬁ& bd{l bemb unent, the poiymwleotzde
2008/017963ITT/1132007/003542 - 77 - not limited to, smears, sputum,
secretions, cerebrospinal fluid, bile, blood, lymph fluid, urine and feces.
[02331The composition comprising an AI3M of the present invention will
be formulated, dosed, and administered in a fashion consistent with good
medical practice. Factors for consideration in this context include the
particular disease or disorder being treated, the particular mammal being

treated, the clinic condition of the individual patient, the cause of the
Aicaace nr dicorder the cite nf dalivveryy of the anent the method nf



includes, but is not limited to, allcyltrimethylammonium bromide.
[0246)Additionally, in accordance with the invention, the lipid carrier may

waezadkposarne. As used in this application, a "liposorne" is anyonembeaness4z

[0136]

{0137)

bound vesicle which contains any molecules of the invention or
combinations thereof. [02471In yet another embodiment, the invention
relates to an ABM according to the present invention for use as a
medicament, in particular for use in"tﬁg freatment or prophylaxis of cancer

Os RSN B Q It | of U8 G glg'for . .
oS READGSHQHS CeRdition. orlesion. The ¢ gﬁ&g&* 080 ar variants or

gxample.lung eancer, non small cell lung (NSCL) cancer, bronchioa

cell fung cancer, bone Cancer, Bdftvelficremibey deateinagresiheaforeach of said
e s ey feinesusorntmodolannretandme;t Lilering,eacieeide comprises at
Buariar canceCiRelak Cancer TeaREELNf16-ANAl JRFIRP - SIUMACH CARCS vnucieotide
gRsHIS GANCE:, SQlONGaNSaE,LIpast gancer. uterine cancer, carcinoma, o _
the fallopian ubes, carcin%gmna,c_)f the Shdomeat mc?légir&ngrﬁg%‘frfﬁée'g" humanized)
Cervix” careinB e sP it g n e eisrdm Bin BCo R IR vacdedipkinter polynucleotides.
Diseas®, éanter oithelesophigusycaricer of thesmalbintesiingcsaneangl molecule
thenendaCHneaySianEGANeRY, @W)Qiﬁ@ﬁ %glmg; Sﬂglﬁraginm&nﬁmariiy determining

Ralat r@é%Q'?:ﬂ@Cﬁ%QCeﬁ}?f ithe adrenal gland, sarcoma of soft tissue,
can g%] of the urethra. cancer of the pents. proatats CAnSel EaHcsr e at least the

HaABP SR BrenERie P RrL & reidl comdareineria, éxroiroing ofgion, and
rereHas peldscme sotiveliorma s hepatbeellslaniganesl. Ditian: 6aM6eEment, the antigen
whoanic-asaculte Rulserua dyiPHesylicIMMPROMES NSARNAITSAf Ne ke rat 1cre2
R b B e 8 T ey -determining

]%Il%blastoma multifonne, astrocytomas, schwannomas, €
mstiioBlaStohdsSflehirfy RS g taiwolr catinig cesmas Ipitaitarybodiment, the
wderoMmadinmelalinderefraptony ardesionseof tamy oftke aberth GANGSEIS P65 abelow. In

anebiation at e Mook the, aROVaLANERS ST e zBEeéﬁ?{GQJ&?}é%Ices set forth in

sandition prlesion includes, for example, the group consisting of ora

leukoplakia, actinic keratosis (solar keratosis), precancerous polyps of the

colon dF AREGRAPGEEHIE disianenan djrdinmsiaohedn emenders dybprasia of the SDRs of
thefddRanf toniilypesithelomoarcenayREERm el INP&@oBATBL S the ABM of the
iasanhadusniiaddendysplasia, and precancerous cenvical conditions. W, "
bzﬂqigg/og_??g PCT/I B2007/003542 - 80 F-%Emsgnﬁ’ré‘?éra% y, sar acnangécr f‘sg“‘ retamns
selected o \ the group oIS BB R BIEdERIT iBaseR b h@apsued as
desrdbricanEaR, arth buneathodanibrsatic cantier, luny vahdenvovariame art. In some
wmmgmﬂéflﬁomemm rp@éﬁiﬁ&t@o@qﬁiﬁmm@? %@ﬁ;&éﬁs& Q[gﬂ?l Eaﬂat%r?ﬁiated by less
24936t 3raihes spRodimen b theuse.of the ceordingtohe. i
Dresent inventign for the‘manufag:turé}%%%lﬁeg?ca%gﬁf%ﬂwg frédtMent? particular
O Prophyiaxis of cancal LB s se Hatfdety dB5vaen o Sstrmicriatyout 1, about
Uott) v e rewlactedbrarh: thabgro dpcorsis ihgraf dreast casieer, 1 compared (o the
biatidéneanedrvhedd ganecl-cantiuisldncameesANCEealit SaNCRE DG bstituted

-agaagsaz,ipwm&a%%s&a!maq%&%?5&5%%@{ y et Kidney ahoul 7. 0% 6, abont

5br%%|(r)11?%n er.t1302'511AIso preferably, said antigen binding molé

0ded i atRerapEUteafy 28R v B intRoth- Abobet ol nigey £9asoatt -025, and
2pguinIRY. jorBImisy rHorenprafdiably, AR antiyen pindingrmolecaigdst, the EC50
cumﬁn;aza}ﬂqeramauﬁe@ily)eﬁ&cﬂm? arigilewﬂtgfcmb@_tbgyt %%{ﬁf@/g&%gd@r?%g the EC50
, %%;}A‘I ‘ re pre .S ntigen binding molecule is
f;%gg;ginhg)?%grapeuticsgﬁggg??e%?\}lete g%%%oﬁt r’o%oé'ggu? 8 ey 18- A58tk 5 about 4,
K RgIRE IO PSR NS PO p Rk, Abaid dntigewt KIRElinkproiasudedsbout .001.
husedirea tedrmpetstidal yefféutive iam duat frenname Utdss. nig/kg:te abstiments, the
oM@ gisLR2G 1Most lraeferably, said antigen binding molecule is used

in a therapeutically effective amount of about 1.5 mg/kg. [02561Also most
preferably, said antigen binding molecule is used in a therapeutically

effective amount of about 4.5 mg/kg. [02571Also most preferably, said

antigen binding molecule is used in a therapeutically effective amount of

about 12 mg/kg. [0258]In another embodiment, the present invention is

directed to method of treating an EGFR- related disorder in a mammal in

need of treatment thereof comprising administering to the mammal an

ABM of of the present invention, wherein the treatment results in serum
concentratinne of ecaid ARM between aboiit 1 and ahoirit BOO na/ml for a



102631In another embodiment of the invention, an article of manufacture
containing materials useful for the treatment of the disorders described

vaboewe/is meavided. The article of manufacture comprises a coptaimerandoas4z

- [0138]

label or package insert Ml or associated with the container. Suitable

containers include, for example, bottles, vials, syringes, etc.-The

containers may be formed from a variety of materials such as glass or

plastic. The container holds a compdﬁ on which is effective for treating

the condjj 23St rile access ort (for example the
contalneﬂrﬁr%)g:%{ki}(jes ?ﬁ %ﬁ?r}\ﬁénous sI6 lution ag SPR SAAPREYRY W Bidppept any residue
df&ﬁ@é%?eﬁwt&%%ﬁa?m e EHRIP RS AT el Tstidon etivisfigeriteinin or known
thetigorripokition ésthmianti+EGERIdntibodyisEhetabheators PAEKAGEANSBtions except for
|Bﬁ’n£0@th§o§Q &E)Elaﬁ’ @i@}ﬂ%ﬁlﬁﬂﬂg f‘é%%qe@r fﬁegt;'ﬂg Eﬂ%ﬁ&ﬁ%‘éﬁﬂeﬁ Ctpg I&E’Rs comprise

g‘\l gnggpagpa |§Q§1nt dlsea disorder, where the disease or

isorder Involves abnormal aet |vat onsc?f"cﬁ%ﬂﬁ&%‘?ﬁ%‘fl% EE RS relleptpembodiment,
dheiRsew EEERAYENE! the eseapnple wbonigryirsrprofiferative:tiseasensire of Kabat
disotides. Mo avestha aticle, akmanaiasture may, comprise () &fiet s2, 63, 64, 65,

w%nﬂ ngg qgﬁnQ@@X[@BECQB&a@%éi%%@%awggg%rmﬁe noa,';n Sltlo%udsmem f.hﬁ
cq%g}%wses a first tibody which binds EGFR and inhibits %rowt ﬂ‘
whic

overexpress %‘&’E SandTB) A LeELRY CaMaIsEt Rith’d c?(ﬁﬂ‘ﬁfo%?tl%ﬂ‘e Chothia

- 6&ﬁ¥é{|ﬁ}é?dftﬁé?8ﬂa PRHEPBIALRE Borhprssitior e ohapriSbR 4 Setongbaititionds, 52a, 53, or

[6139)

\Whicf Kbt sz GERandifockstigangoaetivation.ofan HGAR: R%Q@ﬁtﬁ@ﬂﬁ?

article %1’&%@%@5%1‘9 EHQ:%H%QQQ%Q %}ﬂ\ée%tl%gl ey ;Llill'; acid substitutions
%mr%rges %S%?cé(z% ge insert indicating that the first and second antibod dy

dompositions Can be LEREH fréataTrof ntdligrart: 3|§e°§sé°br5&i1§3ré§r54 53, 56, 89,
78n7 thé2iidt-ctsden %s%bgé%r aisargerioinitredefinitonisectidnditons. the CDR(s)

Menecversiheipackageinsenibiay BSibGHdha disen of HeeamRASKIOBN: chain CDRI,

(eom nbo a|HC igand acti atlcs)p“%g
p%%ﬂr%&:é?%giog%%%%;%}%%zﬁ%;?ﬁﬁg }gntlb%%ygand Ir;?r(lif/ \é]p the ion 94 of the

efﬁgr%lﬁles ¢scribed in the preceding section (e.g. a
C emot 2} ies Q tliam entivangiegérig one specificity
h Hetapdetissagrentian BE PR argeted drug) REi 0g &rni ,
aigﬁmhxﬂﬂﬂgmml&ﬂesmfpBfas&i.ve)ﬂ@%In&%@:‘éiﬁ@r@%%ﬁﬂﬂiﬁ@%eé@n of the rat YCR62
QHHBBQWQH%'OS%%B%%Q%%@EQ r%%%é?(%{?fﬁéﬁs%dloregiﬁ éli"[ngoy nte%ﬁnmng residues of the

Alternatlvely or additionally, the art manufacture m

O%I’I Dgig gg&%d%m{ﬁd)awfngpmn&% heavy chain specificity determining
Pt deetlicladyracciptale lsoffertisuchrdshadtelivstalichwatesifion 29, asparagine at
éﬂaﬂﬁﬂ@ﬂs(ﬂcﬁﬁﬁdﬂ}y@@@&ﬁh&ﬁ;ab?&ﬁfi@? %lﬁiﬁ VRIRGEE f;MHSS{:I}@%qOOh In a specific

exirase. solution. tam: ther include other materials desirable from a
commercial and user §y 36L6?n? Refd gl ng othet r i ?{e%}aﬁ?glt'l’ﬂ?e?g and valine at

Redaiewsiiog dPPmgde. af@%l&%ﬂﬁ@?ﬁ@ éﬂ%f@%“héiwlé%pﬁam’ tricimvieAtiorsidues are

- irbenoiddetailt Khisfoleniing hreparation st atthexample S 3regMeNat® abat position 56

anabigthase skil M:Eﬁbmﬁ)&;t @ m@&&%@&%%gﬁfét%&;ﬁ&@t@e&?ﬁﬁﬂ&% tesidues are

theW:2008/0 | 7963PCT/ §,2 7/003542 -83 - present invention. The
presentglnventl%n ovc\:/fél\‘igrl n%? ited in &cape t%]y REeraiBie am‘md‘mmts the

éﬁlﬁ&&ﬁﬂ’feﬁﬁ%l@ﬁﬁ?fcﬂf&ﬁ‘@‘rﬁt@%@dﬂ% HgdadeoReBrshgle nspetesiof thesparagine at

iRgetiosiionydamd! rrethodeewhicihansfitaetishally £ CpEMEC BhBSaIMER he specificity

ﬁ@eﬁﬁ%%&k&xéﬂ‘é%ﬁ%gim%?@.d\@{l?%?tmqglCaiuoﬁﬁ)ﬁ)ltaltm?éa\‘%néll%odnnem the
il

Spgccilé;l nio thas] erseglr ued Dearg:-m W bec{:o %apparent to those skilled

i the art from the e toregor eSCI‘Pﬁi{I(ﬁ] En8 acCSthpAYIG dfawirfsanother specific
S?}EdeﬁﬁarfﬁB‘ﬁo%ﬂgcaﬁé!ﬁhtég B et thie seppesofctiie dpbendestion 34 and
ckpimgik02 BopAl patemtsoapplications, and publications cited in this

application are hereby incorporated by reference in their entirety.

EXAMPLES 102661Unless otherwise specified, references to the

numbering of specific amino acid re ue positions in the following Examples

are according to the Kabat numbering system. Unless otherwise noted,

the materials and methods used to make the antibodies described in

these working examples are in accordance with those set forth in the

examples of U.S. Patent App!. No. 10/981,738, which is herein

incorporated by reference in its entirety. EXAMPLE 1 Materials and

Methods High Homology Acceptor Approach 10267] The high homology

antibodyy accentor framework caarch wae narfarmed by alinnina the rat



WO 2008/017963PCT/1132007/003542 - 86 - glycoengineered antibody,
the cells were co-transfected with four plasmids, two for antibody

vexpregsidn;ione for a fusion GnTlIIl polypepticle expression, arclrosesforenss42

[6149]

(0143}

mannosidase 11 expression at a ratio of 4:4:1:1, respectively. Cells were

grown as adherent tnonolayer cultures in T flasks using DMEM culture

medium supplemented with 10% UCS, and were transfected when they

were between 50 and 80% confluent. For the transfection of a T75 flask, 8

million gellswere seeded 24, t |.D gﬂ

aﬂl n}eq} a%i)};\, entem%ﬁqti%%égg(efﬁg(%%;? %/@%}%Qal%)égéo jiMr - region of an
neomy in-and ceITs eré“Blaced”é"f FAHH! 8%&8’58&8?%“%’8‘%%@2”3"“ binding
Alefhisre diemigt-a-dressieTyBiisibio Bletiarshentas Asolution of methods of

DINAy el anigavabeidivaspoapared Wnﬂﬂ%lnﬁcﬂ%ﬂ'@a@@kﬁ'@%@aﬁ%@ﬁ@%f disease,

QMQ%@%@E WHQM&%M&?&&Q@ &QQIC%WI\Q/@% hrae‘lsrs]egx ar% i?:sﬁaﬁly wherein EGFR. is

ctors 35 EM CacCl2 solution, and adding watet to a
VRS BT e CHENBHOAES PP SOMATTAEPES: 260mpme col pe

olume
IQH@I STV iNGR Ba0F soleftibmistdotd 7:05cweré hddaeduixedin, head and neck,

ipameediately: forl6: secandJett, tpf&aad ALLOB ﬁﬁmgﬁr@@ﬁ% f&( pRR:SG 1evels may be
E%rﬁh@%n&pn&{g@%gg’lug&%w{th .12 nil of QMEIXI s%[l‘gglerge eﬁe (yvﬂ?ﬁ%’l/g (cp. via

FCS and added to the T75in Iace of the eX|st|ng medium. T

WER ﬁ%ﬁ@&?&ﬂ“ﬁ%?@%%‘@W?BP%&“&‘&?%&F@% SO EOEHBHN atfitin ELISA, flow
gl?e“@’a@d)wrthumﬁamhﬂ WENErd 04, EE8d Phdiceriditionedieujtune.).

mediunThasvBarue sietkd dﬂeltéi@ysanﬂ&h&@ﬂﬁfﬁ%@&§ﬁm Ubj gleﬁll tsQ[rrl):? JH&Q expressing

HcE200, I d eentrifugaton for 10 min at 4000 rpm
nd ke%}%?ﬁlg% !% 7%%%%5%&?&5 anﬁ%%d?gs \ﬁeré UHRSa Ty Brotel matadlsorde‘

%ﬁ‘?iﬁ‘n%’é(téb%%igﬁynf8ﬁo@@&‘69€€&ﬁ% Fé%ﬂaﬁgé’%mmemwmg ligand
émﬂilaa‘qml@uzemgﬁﬁﬁ%mmgraﬁh|ﬁmte@muaoﬁmwerﬁemae system). In one
%ﬂiﬁsﬁﬂﬂn@ﬁﬂlﬁﬁﬁh@@n?ﬁﬁ%ﬂlﬁﬂ@ @WQ'Q%@E@UQQMJ&H §9M§pp&gﬂg EGFR in

gaL gogznolrllesgzélng dhe pure monomeric. gGl antibodies. Antibod
concentratlo flma? d ing a spe ropho(fmﬁoé’fg?‘?r(‘iﬁqwg“lg an ABM of the

V§8Fﬁanc§%2@e‘ P FHetEftih JttEsAive reef dtraciktldriniia@sttiMpurposes (e.g.,
gotagsiunt glrosphaten &@&gr_msad gitechiorday MQHﬁHMh@iyﬁlnﬁiﬁ@Mﬁlﬂﬂwentwn is
Qfsﬂldu@c?e(ﬂ@%?éilo@l‘&o&@&!ﬁﬁ@ %Y&@ﬁé&téﬁf(‘}@% RUMANAEAANU000 ey iher in

were pggq!t;ced Ci | sf?(é{lon ?%%Qtlbody expression vectors
fogether with a n'igi Gy COSy T A e RS e L STESUI B YRl opthe present invention

fotyutiss \ﬁﬂﬂ‘ﬁ%t’%ﬂ'ﬁif;@lé%p?@%mﬁl VESIEBIU G slginviaampbidaih h ABM of the
emeesstmmtondsIymﬁngmmmd;anmodiﬁﬁawammtﬁ&@n&twmn fhe ABM and
iﬁ@”&@'a‘i@[@ M@é&f@ﬁgzﬁﬁq\é% Qf é@t@a&‘&r@lge%%ﬁi'f@? re%do rs‘ty ?r(})e egs known in the

me oiszggcharlde}% ttach d to EQgeFeegtre n|non of the antibodies Wf@re -
Analysed by MALBITOERE 68 e s ilaL PRRk B IR L s fignificant difference in
Iy T?‘l‘tﬁ??é)éﬁ%@é@t%a?m@@%éﬂémmnéaﬂy rbledsedfbrpthel samples is
a'rmmdtessf by PiGasal dgestomaniththe.antibodies being either
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release. EXAMPLE 2 Results and Discussion 102901Comparison of the
binding to human FOE-receptor of antibody variants I-1114A, 1-HUB,
1-1-11-1C, I-lILA,1-14EC, 1-ILAL, MILAZ2, I-IILA3,1-FILAS5, I-HLAG,
1-11EA7, 1-HLAS8, I-HLA-9, 1-11ED, I-HHE, and 1-HIIG, either complexed
with the chimeric ICR62 light chain or with the humanized ICR62 light
chains (I-KA, 1-KB, or I-KC) and the parental, chimeric antibody eh-ICR62

shows that all antibodies have within one log unit similar EC50 values.
Onh the 11111 A hac ctronalyy diminiched hindina activvityy (cee Eidrira 2)



WO 2008/017963PCT/1B2007/003542 - 93 - VII:Pos. 24, Gly, Thr, Ala,
Val, Ser allowed. Pos. 26, Gly allowed. Pos. 29, Phe, lle, Lee, Val, Set
vallouedires. 34, lle, Met, Len, Val, Trp, Tyr, Thr allowed. Po(Tilssila;/ 403542
Len, Val, Mr allowed. Pos 94, Mg, Gly, Asn, Lys, Ser, His, Thr, Ala
allowed. Results of the ADCC experiments 103011Figure 9 shows a
comparison of the antibody mediated cellular cyotoxicity (ADCC) is shown
for the various glycoforms of the chlrﬁgrlc ICR62 antibody, as well as for
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1 TCR62 antibody

y Toyeity tudy
/&R (Bolus) Administration to Cynornolgus Mgnkeys --

Bloanalyuual /-\lldlyblb INTRODUCTION-Glvco= t::llgnlt:t:l

U I'\Ill.l I:\JI:

assay 103041This Bioanalytical Analysis describes the measurement of
anti-EGFR in samples originating fronr gg@molgus monkeys following
intravenous (bolus) administration of antiEGER (recombinant,

glycoengineered anti-EGFR antibody produced from transfected | 570 1D
mamifigdian cells in culture with aftisddyidxeession vectors harboring t‘fﬁ%
heavy chain I-HIIB and the light chain I-KC genes as described abovye,

and purified as described above) as described in the protocol set forth

herein below. A total of 78 monkey serum samples were stored frozen at
about -20C until use. 103051 The Bioanalytical methods used for the
determination of anti-EGER used an FLISA method to measure serum

concentrations of anti-EGFR. Acceptance criteria were set at 20% (-1:25%

low QC) for precision and inaccuracy. MATERIALS AND METHODS

030610bjective: The objective of this study was the assessment of
cveteamie tovie noteantial nof CIvieco-mAh (anti-ECER) intravvenntiic (boliic)




Glyco-mAb(Anti-EGFR) Dosage (mg/kg/day) 1.54.5 12 Rationale for

dosage level selection 1030711.5-7.5 mg/kg is the expected range for
whumesogtadies (7.5 mg/kg being the corresponding dose for @simians7/603542

compound in humans). IdentityTARLE 10:of treatment groups Group

Treatment Dosage (mg/kg/day) ft Number of animals Animal ID Numbers

ale Female Male Female Glyeo-rnAb (Anti-EGFR) 1.5 1 1 623 590 2

Glyeo-rnAb (Anti-EGFRL 4.5 1 i 463462 3 Glyco-mAb (Anti-EGFR) 121 1
463.612

Kabat Light Chatn | AMAGCAAGTCAGAATATTAACAATTACTTAAAC 112
CPR1 CGGGCAAGTCAGGGCATTAACAATTACTTAAAT | 114
Kabat Light Chalz AATACAAACAATTTGCAAACA 116
CDR2 AATACCAACAACTTGCAGACA 118
Kabat Light Chain TTGCAGCATAATAGTTTTCCCACG 119
CDR3
[0142] it is known that several mechanism are involved in the therapeutic efficacy of anti-EGFR.

(61431

10144]

antibodies, including blocking of ligand (e.g., EGF, TGF-u, efc) binding to EGFR and
subsequent activation of signaling pathways, antibody dependent cellular cytotoxicity (ADCC),
and the induction of growth arrest or terminal differentiation.

The tat monoclonal antibody ICR62 {JgG2b) was discussed in PCT Publication No. WO
95/20045, which is incorporated herein by reference in its entirety. It was directed to the C
epitope of EGFR, and was shown to inhibit ligand binding, inhibit growth in vifro of squamous
cell carcinomas expressing EGFR, and induce regression of xenografis of fumors in athymic mice
(WO 95/20045; Modijtahedi ef al., Br. .J. Cancer 73:228-235 (1996)). As a fully rodent antibody,
administration of ICR62 rat monoclonal antibody 10 humnans resuited a IARA response in some
patients following even a single dose. (WO 95/20043; Modjtahedi ef al., Br. J. Cancer 73:228-
235 (1996)).

Chimeric mouse/human aniibodies have been described. See, for example, Momison, S.
L. et al., PNAS 11:6851-6854 (November 1984); European Patent Publication No. 173494;
Boulianna, G. L, et al., Nature 312:642 (Decernber 1984); Neubeiger, M. 3. et al., Nofure
314:268 (March 1985); REuropean Patent Publication No. 125023; Tan et al, /L Immunol,
135:8564 (November 1985); Sun, L. ¥ et al,, Hybridoma 5{(1):517 (1986); Sahagan et al., J
fmmunol. 137:1066-1074 {1986). Sce gc:m:raiiy, Muron, Nafure 312:597 (December 1984);
Dickson, Genetic Engineering News 5(3) (March 1985); Marx, Science 229:455 (August 1985);
and Morrison, Science 229:1202-1207 (September 1985), IMC-C225 (Erbitux®, Imclone) is a
chimeric monoclonal antibody directed against EGFR and having a mouse variable region and a
human constant region (See Herbst and Shin, Cancer 94: 1593-1611 (2002)). The murine portion
of IMC-225 is derived from M225, which was found to bind EGFR and inhibit EGF-induced
tyrosine kinase-dependent phosphorylation, as well as inducing apoptosis in tumor cell hines over-
expressing EGFR (Herbst and Shin, Cancer 94: 1593-1611 (2002)). However, M225 elicited a
HAMA reaction in patients treated with the antibody in Phase I clinical trials (Herbst and Shin,
Cancer 94: 1593-1611 (2002)). IMC-225 has been tested in vivo and in vitre, and has been used



Exprgssed in terms of the test substance as suppled. -96 - LE : Animals

SpeC|e§ Cynomo gus monkey (purpose bred). Age received '
Mpmpbgbmaicly 15 mouths. Weight range ordered 1.5 to 2.5 k@CT/iB2007/603542

Administration of Anti-EGER Route Intravenous injection Treated at

Constant dosages in mg/kg/ootasion. Volume dosage Calculated in

advance, based on the most recen&l%/“recorded bodyweight. Individual

dose volumg | ml/kg/day Frequency Days 1, 8, 15 and 22, immediately ly
in ek:)oerI'%Ezel ft?ﬂend\lﬁrfll i %8%85‘ %ﬁ%ﬂ&%’@h@?ﬁﬁe&}%ﬁ#@ﬂ@d@& %@F‘?ﬂhﬂﬁ&%m, including
. Veins. njgctlo_rt} olus, new sterile dis gg%ble eedl%g%%égi{p§1_ 2002%). 1
ForrEh A PRSP BIELTE LA O Tormulation was hainiamed - paed oo
IMEnAREightsHSFhisdatimck TStbotmpei With the dleEiettsiih K84 THellk P2ions
aafhGoMRet @dministrationindap ihlciGlinicalobsamiations Skidnfatsratit 1593-1611
(zég ir cage trays _ Visually inspected at least twice daily for evidence of

gaction to treatment or ill-health. Deviations from n | recorded at.the .. .
10145]  time I m-aw%ﬂwm%wéﬂfwﬁ&‘ié’%{ﬁ’&rffm‘%ﬂg?a S e g Bnion o
mandiprogressdf thietbbsefvethoontitiorm PHysieal wxindisation ORYE Eads ot For

a8k for.all animalss Dailwe geassls vt eage taysoespsenitus;biopd; the methods of
oJarrhoea, &tg, DOsirNe ReMm:.; RIRIUSICYo. 6,180,370 to Queen et al, U.S. Pat. No.
6,632,927 to Adair et al., or U.S. Pat. Appl. Pub. No. 2003/0039649 to Foote, the entire contents
of each of which is herein incorporated by reference. Preferably, a hwmanized antibody has one
or more amine acid residues introduced into it from a source which is non-human. These non-
humian amino acid residues are often referred to as "import" residues, which are typically taken
from an "impert" variable domain. Humanization can be essentially performed following the
method of Winter and co-workers (Jones et al., Nature, 321:522-525 (1986); Riechmann et al.,
Nature, 332:323-327 (1988); Verhoeyen ct al., Science, 239:1534-1536 (1988)), by substituting
hypervariable region scquences for the corresponding sequences of a buman antibody.
Accordingly, such "humanized® antibodies are chimeric antibodies (11.8. Pat. No. 4,816,567)
wherein substantially less than an infact hwman variable domain has been substituted by the
corresponding sequence from a pon-human species. In practice, humanized antibodies are
typically human antibodies in which some hypervariable region residues and possibly some FR
residues are substituted by residues from analogous sites in rodent antibodies. The subject
humeanized anti-EGFR antibodies will comprise constant regions of human immunoglobulin.
j0146] The choice of human variable domains, both light and heavy, to be used in making the
humanized antibodies is very important to reduce antigenicity. According to the so-called "best-
fit" method, the sequence of the variable domain of a rodent antibody is screened against the
gntire library of known human variable-domain sequences. 'The buman sequence which is closest
to that of the rodent is then accepted as the human framework region (FR) for the humanized
antibody (Sims et al., J. Immunol., 151:2296 {1993); Chothia et al., J. Mol. Biol., 196:901 (1987)).
Another method of selecting the human framework sequence is to compare the sequence of each
individual subregion of the full todent framework (i.c., FRI, FR2, FR3, and FR4) or some
combination of the individual subregions (e.g., FR1 and FR2) against a library of known human
variable region sequences that correspond to that framework subregion (e.g., as determined by
Kabat numbering), and choose the human sequence for cach subregion or combination that is the

closest to that of the rodent (Leung, U.S. Patent Application Publication No. 2003/0040606A1,

pen SRS AR



[0147]

10148]

1. Immediately pre-dose. 2. % to 2 hours after completion of dosing. 3. As

late as possible in the working day. Injection sites Daily. WO
VADe8H1L7968PCTOB2007/003542 - 97.. TABLE 5: Toxicokin@dts i eq/7/003542

Animals Sample times hours after dosing. All animals 1, 4, 12, 24, 72,

120. All animals Predose, | hour post-dose (169 hours post Day 1 dose).

15 All'animals Pre-dose, 1 hour posf;dose (337 hours post Day | dose). 22

All animals Pre-dose, 1 hour post-dose (505 hours post Day | close). 29
puﬁﬂs@@m& 672 00ury e shBay-d.005e o TABLE IO hSamples:Sampletsite: ference).

Ano"tlhtafbtlnee%ecp US%Q%C0%Qé{]%n@%’1{5&%@}3&%&9@‘&%&?%'@&VQHZ,L{Q 's‘equence of all

Total number of sam ples taken 104 Seﬁaratlon of serum B
hprtiRiGatisn ot brBierteHisE R e BRSSP BtRe s inBfcitag fgmework way be
usprio e esserarinidniioreof D8 mljwhereipeisibl€a®torags . offserudiall. Acad. Sci. USA,

sABROpEgIS!lakbe QQIP@SEQ:E&QQS 1Deep rozen faprroximalahta20G hach of which

W |I% awagln%blo nal I—#lstology ABLE 17: Tissue Fixation Standard
10 Nelitrd orma h. Others

It is further lmpormm that antibodies be humanized with retention of high affinity for the
antigen and other favorable biological propertics. To achieve this goal, according to a preferred
method, humanized antibodies are prepared by a process of analysis of the parental sequences and
various conceptual humanized products using three-dimensional models of the parental and
humanized sequences. Three-dimensional immmunoglobulin models can be generated using
comﬁuter programs familiar to those skilled in the art (e.g., Insightll, Accelrys, Inc. (formerly
MSD), or at hitp://swissmodel.expasy.org). These computer programs can illustrate and display
probable three-dimensional conformational structures of selected candidate immunoglobulin
sequences. Inspection of these displays permits analysis of the likely role of the residues in the
functioning of the candidate immunoglobulin sequence, i.e., the analysis of residues that influence
the ability of the candidate immunoglobulin to bind its antigen. In this way, FR residues can be
selected and combined from the recipient and mport sequences s0 that the desired antibody
characteristic, such as increased affinity for the target antigen(s), is achieved. In general, the
Iypervariable region residues are directly and most substantially invelved in influencing antigen
binding.

~ Inone embodlment the antibodies of the present invention comprise a human Fo region.
I a specific embodiment, the human constant region is IgG1, as set forth in SEQ ID NOs 109 and
110, and set forth below:

IpG1 Nucleotide Sequence (SEQ D NO:110)

ACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCAAGAGCACCTCTGGGGGC
ACAGCGGCCCTGGGCTGCCTGGTCAAGGACTACTTCCCCGAACCGGTGACGOGTGTCG
TGGAACTCAGGCGCCCTGALCAGCGGUGTGCACACCTTCCCGGUTIGTCOTACAGTCCT
CAGGACTCTACTCCCTCAGCAGCEGTGGTCGACCGTGUCCTCCAGCAGCTTGGGCACCC
AGACCTACATCTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACAAGAAA
GCAGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGAA
CTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGA
TCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTGAGCCACGAAGACCCTG
AGGTCAAGTTCAACTGGTACGTGGACGGCGTGGAGGTGCATAATGCCAAGACAAAG
CCGCGGGAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCTCACCGTCCTG
CACCAGGACTGGCTGAATGGCAAGGAGTACAAGTGCAAGGTCTCCAACAAAGCCCTC
CCAGCCCCCATCGAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAACCACA
GGTGTACACCCTGCCCCCATCCCGGGATGAGCTCGACCAAGAACCAGGTCAGCCTGAC
CTGCCTGGTCAAAGGCTICTATCCCAGUGACATCGCLGTIGAGTGGGAGAGCAATGG



Testes and epididymides: Initially in Bouin's fluid. Eyes: Initially in
Davidson's fluid. Immunoassay Procedure 103081A plate was coated

waittp®00 phper well of coating solution (5 pi sheep anti--humarctg®@2607/003542

10149}

[0150]

10151}

[0152]

(monkey adsorbed IgG, the Binding Site, UK) added to 11495 pi

bicarbonate buffer (0.05M, p119.6) and incubated for approximately 2

hours at room temperature. The plate was washed 3 times with 400 pl per

well of wash solution (PBS (Sigma Chémical Co., UK) 0.01% (Wu)
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Latmintes: At 0 M{eMRLKALN &l 0D AkfSLaR SOIHIAHE M CH in U s. Pat. Appl.

Righegokdko ywas %e added 19 lgeg%%ell A%?ﬁ ’\%@g s were read at 450

. am (ref rencefllter 30 nm) on'a

ATE NeroplatETtaqls regions with
(Hhiet EHEY RS “rimdus 2 ARBIDASOUSSE G/ FeSaS Ampl@lo. 10/672,280
An &Jﬁ’s@?@@f%@oﬁﬁmﬁen&@fﬂm&ﬁmxgvm EFRaATYRGLRYNAA modification),

RIRAOAS SOt LA T8 HRALEY, ST RIS geperated
accordkrﬁgatﬂ the Rrotoc ol deb %Fbed herein bove gehese results are

presented in Tables f D1 below. -8 | LF‘ BEEE S CBRJBRTFAtidRyention are
SPRPRPEER REHY HGARESS SuIiRE R IICRHBIRENG I it avemples the mothods diselosed in
&P iriistratidntob LiEr2gkgoapthEGE R:ondayd. 1118, chaandmGROME) are hereby
iﬁcll}iﬁeﬁi%lil%&mg&@m@ number 1M6231F590 Mean sd Day Il hour 3142
30_8632.14 1. %@ tgours 27. g (?7 49 27.41 0.1 Day 1 12 hours

13.09 I}%‘i ]C_g! 5] arétag?] gl%gg)lgczf&of the present invention is conjugated

to an additional moiety, such as a radxoiabel or a toxin. Such conjugated ABMs can be produced
by numerous methods that are well known in the art,

A variety of radionuclides are applicable to the present invention and those skilled in the
art are credited with the ability to readily determine which radionuchde is most appropriate under
a variety of circumstances. For example, *'odine is a well known radionuclide used for targeied
immunotherapy. However, the elinical usefulness of “Yodine can be limiied by several factors
including: eight-day physical half-life; dehalogenation of iodinated antibody both in the biood and
at tumor sites; and emission characteristios (e.g., large gamima component] which can be
suboptimal for focalized dose deposition in tumor. With the advent of superior chelating agents,
the opportunity for attaching metal chelating groups to proteins has increased the oppertumities to
utilize other radionuclides such as 'indium and *ytirium. **Ytirium provides several benefits for
utilization in radioimmunotherapeutic applications: the 64 hour halflife of Pytirium is long

enough to allow antibody accumulation by tumor and, unlike e.g., *'iodine, ®yitrium is a pure



9.562 OA Day | 72 hours 2.528 0.786 1.657 1.2 Day 1 120 hours 0.845
0.431 0.638 0.3 Day 8 predose 0.538 0.287 0.413 0.2 Day 8 1 hour 30.02

vlé® DdsAd 55 7.7 Day 15 predose 0.902 0.382 0.642 0.4 Day L&g-3/h0d67003542
17.91 33.08 25.50 10.7 Day 22 predose 1.065 0.595 0.830 0.3 Day 22

lhour 19.41 33.00 26.21 9.6 Day | 672 hours 1.202 0.362 0.782 0.6
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beta emitter of high energy with no accompanying gamma irradiation in its decay, with a range in
tissue of 100 to 1000 cell diameters. Furthermere, the minimal amount of penetrating radiation
allows for outpatient administration of "*vitrium-labeled antibodies. Additionally, internalization
of labeled antibody is not required for cell killing, and the local émissicn of ionizing radiation
should be lethal for adjacent turmor cells lacking the target antigen.

{G153] Effective single treatment dosages (i.c., therapeutically effective amounts) of ytirium
labeled anti-EGFR antibodies range from between about 5 and about 75 mCi, more preferably
between about 10 and about 40 mCi. Effective single treatment non-marrow ablative dosages of
odine labeled anti-EGFR antibodies range from between about 5 and about 78 mCi, more
preferably between about 5 and about 40 mCi. Bffective single treatment ablative dosages {i.e.,
may require autologous bone marrow transplantation) of "'iodine labeled anti-EGFR. antibodies
range from between about 30 and about 600 mCi, more preferably between about 50 and less than
about 506 mCi. In conjunction with a chimeric anti-EGFR antibody, owing to the longer
circulating half life vis-4-vis murine antibedies, an effective single treatment non-marrow ablative
dosages of "iodine labeled chimeric anti-EGFR antibodies range from between about 5 and
about 40 mCi, more preferably less than about 30 mCi. Imaging criteria for, e.g., the Mindium
label, are typically less than about 5 mCi.

[0154] With respect to radiolabeled anti-EGFR antibodies, therapy therewith can also occur
using a single therapy treatment or using multiple treatments. Because of the radionuclide
component, it is preferred that prior to treatment, peripheral stem cells ("PSC") or bone marrow
("BM") be "harvested" for patients experiencing potentially fatal bone marrow toxicity resulting
from radiation. BM and/or PSC are harvested using standard techniques, and then purged and
frozen for possible reinfusion. Additionally, it is most preferred that prior to treatment a
diagnostic dosimetry study using a diagnostic labeled antibody (e.g., using "indium) be
conducted on the patient, 2 purpose of which is to ensure that the therapeutically labeled antibody
{e.g., using Pytirium) will not become unnecessarily "concentrated” in any normal organ or tissue.

10155] In a preferred embodiment, the present invention is directed {o an isolated polynucleotide
comprising a sequence that encodes a polypeptide having an amino acid sequence in Table 7
below. In a preferred embodiment, the invention is directed to an isolaied polynucleoiide
comprising a sequence shown in Table 6 below. The invention is further directed to an isolated
nucleic acid comprising a sequence at least 80%, 85%, 90%, 95%, 96%, 97%, 98% or 99%
identical o a nucleotide sequence shown in Table 6 below. In other aspects, the present invention
can exclude any of the nucledtide seqﬁem}es in Table 6. In another embodiment, the invention is
directed to an isolated nucleic acid comprising a sequence that encodes a polypeptide having an

amino acid sequence at least 80%, 85%, $0%, 95%, 96%, 97%, 98% or 99% identical to an amino



sdstandard deviation - 100 - TABLE 20 Serum concentration of
anti-EGFR in monkey serum (pg/ild) following Intravenous administration

viah JuBsmgikag anti-EGFR on days 1, 8, 15 and 22 (GROUP 2) pC1/B2007/003542
TimepointAnimal number 2M4612F462 Mean sd Day 11 hour32.45 29.51
30.98 2.1 Day 1 4 hours32.39 29.57 30.98 2.0 Day 1 12 hours28.05 25.88
26.97 1.5 Day 1 24 hours23.70 23.78,23.74 0.1 Day 1 72 hours 14.03
14.38 14.21 0.2 Day 1 120 tours 10.42°8.137 9.279 1.6 Day 8 predose

4ot 3&8\1@&% hIL8107 gy ﬁml&zﬂ%ra%% %%%ﬁ@s@aﬁ%&i?&g%&gc acid comprising a

ségggnsc:% that encodes a polypeptide having the amino acid sequence of any of the constructs in

Table 7 with conservative amino acid substitutions. The invention also encompasses an isolated
polypeptide comprising an amino acid sequence any of the contructs of Table 7. The invention
also encompasses an isolated polypeptide comprising an amino acid sequence that is at least 30%,
85%, 90%, 95%, 96%, 97%, 98% or 99% identical to an amino acid sequence in Table 7. The
invention also encompasses an isolated polypeptide comprising an amino acid sequence of any of
the vonstructs in Table 7 with conservative amino acid substitutions. In other aspects, the present

invention can exclude any of the amino acid sequences in Table 7.

TABLE 6

CONSTRUCT NUCLEQTIDE SEQUENCE SEQIDNO
ICR6Z VH CAGGTCAACCTACTGCAGTCIGGGGCTGCACTGGT 2

GAAGCCTGGGGCCTCTGTGAAGTIGTCTTGCAAAG
GTTCTGGTTTTACATICACTGACTACAAGATACAC
TGGGTGAAGCAGAGTCATGGAAAGAGCCTTGAGT
GGATTGGGTATTITAATCCTAACAGTGGTTATAGT
ACCTACAATGAAAAGTTCAAGAGCAAGGCCACAT
TGACTGCAGACAAATCCACCGATACAGCCTATATG

1 GAGCTTACCAGTCTGACATCTGAGGACTCTGCAAC

1 CTATTACTGTACAAGACTATCCCCAGGGGGTTACT
ATGTTATGGATGCCTGGGGTCAAGGAGCTTCAGTC
ACTGTCTCCTC ‘

I-HHA CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA 4
AGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGUAAG
GCITCTGGATTTACATICACTGACTACGCCATCAG
CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATUGOGAGGGATCAATCCTAACAGTGGTTATAG
TACCTACGCACAGAAGTTCCAGGGCAGGGTCACC
ATTACCGCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GTGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTCCTCA

B CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA 6
AGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAG
GGTTCIGGTTTTACATTCACTGACTACAAGATACA
CTGGGTGCGACAGGCCCCTGGACAAGGGCTICGAG
TGGATGGGATATITCAACCCTAACAGCGGTTATAG
TACCTACGCACAGAAGTTCCAGGGCAGGGTCACC
ATTACCGUCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GTGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGTITATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTCCTCA




5.752 5.450 5.601 0.2 Day 15 1 hour 32.20 35.38 33.79 2.2 Day 22
predose BLQ 6.497 3.249 - Day 22 1 hour 26.98 30.23 28.61 2.3 Day 1

voi 2d00ur$9438LQ 4.845 2.423 - BLQ below limit of quantificatipn 83803542
tg/m1) sdstandard deviation Note: BLQ entered as zero in calculations
WO 2008/017963PCT/1132007/003542 - 101 - TABLE 21 Serum
concentration of anti-EGFR in monkey serum (ng/m1) following

Intravenous administration of 15 mgfk‘ffa“nti EGFR on days 1, 8, 15 and
n-sd

DD (MDD

mbeor 2M.AGRREA12 Maa

CotstRRGor

S I UL ZTVIC T

MOREE02.2]1

- SEQTD NO
\J

Rl T L T R
TG ER BRERrE SO CReGTER OT

AGAAGCCTGGGTOCTCGGTGAAGGTCTCCTGCAAG
GGTICTGGTTTITACATTCACTGACTACAAGATACA
CTGGOTGECCGACAGGCCCCTGGACAAGGGUTCGAG
TGUATGGGATATTTCAACCCTAACAGCGGTTATAG
TACCTACAATGAAAAGTTCAAGAGCAGGGTCACC
ATTACCGCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GTGTATTACIGTGCGAGACTATCCCCAGGCGGTTA
CTATGTTATGGATGCCTG GGG(‘CAAGGGACCACCG
TGACCGTCTCCTICA

HS

8

-HLA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGGGCCTCGGTGAAGGTCTCCTGCAA
GGCCTCTGOTITTACATTCACTGACTACTATATGCA
CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATGGGCTGGATCAATCCTAACAGTGGTTATAG
TACCTACGCACAGAAGTTTCAGGGCAGGGTCACCA
TGACCGCCGACACGTCCATCAGCACAGCCTACATG
GAGCTGAGCAGGUTGAGATCTGACGACACGGCCG
TGTATTACTGTGCGAGACTATCCCCAGGCGGTTALC
TATGTTATGGATGCCTGGGGCCAAGGGACCACCGT
GACCGTCICCTCA.

10

-HLB

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGAGCCTCGGTGAAGGTCTCCTGCAA
GGOGTICIGGTTTITACATTCACTGACTACAAGATCC
ACTGGGIGCGACAGGCCCCTGGACAAGGGCTCGA.

| GTAQGATGGGATACTTCAACCCTAACAGCGGTTATA

GTACCTACGCACAGAAGTTCCAGGGCAGGGTCAC

| CATGACCGCCGACACGTCCATCAGCACAGCCTACA

TGGAGCTGAGCAGGCTGAGATCTGACGACACGGC
COTGTATTACTGTGCGAGACTATCCCCAGGCGGTT
ACTATGTTATGGATGCCTGGGGCCAAGGGACCACC
GTGACCGTCTCCICA

12

I-HLC

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGAGCCTCAGTGAAGGTCTCCTGCAA

CGOGTTCTGGTTITACATTICACTGACTACAAGATCC

ACTGGGTGCGACAGGUCCCTGGACAAGGGCTCGA
CTGGATGGGATACTTCAACCCTAACAGCGGTTACA
GTACTTACAACGAGAAGTTCAAGAGCCGGGTCAC
CATGACCGCCGACACGTCCATCAGCACAGCCTACA,
TGGAGCTGAGCAGGCTGAGATCTGACGACACGGC
CGTCTATTACTGTGCGAGACTATCCCCAGGGGGTT
ACTATGTTATGGATGCCTGGGGCCAAGGGACCACC
GTGACCGTCTCCTCA

14




Day 112 hours 164.9 165.7 165.3 0.6 Day 1 24 hoots 1413 146.0 143.9
3.0 Day 1 72 hours 99.54 86.64 93.09 9.1 Day 1 120 hours 86.64 69.08

ViKY B6s024«Day 3 [unclose 65.86 45.21 55.54 14.6 Day 8 1 hauri2@2eb7/003542
209.9 246.0 SL.) Day 15 predose. 98.43 71.21 84.82 19.2 Day 15 1 hour
385.9 231.4 308.7 109.2 Day 22 predosc 117.3 105.6 111.58.3 Day 22 1
hour 234.1 402.5
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CONSTRUCT

NUCLEOTIDE SEQUENCE

ERG D NG

I-HHD

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAG
GCCTCTGGTTTCACATTCACTGACTACAAGATACA
CTGGETGCGACAGGCCCCTGCACAAGGGCTCGAG
TGGATGGOATATTTCAACCCTAACAGCGGTTATAG
TACCTACGCACAGAAGTTCCAGGGCAGGGTCACC
ATTACCGCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GTGTATTACTGTGCGAGACTATCCCCAGGCGGTTA.
CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTCCTCA

is

I-HHE

CAGGTGCAGCTGGTGCAGTCTGGGGCTCAGGTGA,

AGAAGCCTGGUTCCTCGGTCAAGGTCTCCTGCAAG

GOTTCTGOTTTCACATICACTGACTACAAGATATC
CTGGGTGCGACAGGCTCCTGGACAAGGGCTCGAG
TGGATGGGATATTTCAACCCTAACAGCGGTTATAG
TACCTACGCACAGAAGTTCCAGGGCAGGGTCACC
ATTACCGCGGACAAATCCACGAGCACAGCCTACAT
GCAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GIGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTCCTCA

ig

I-HHF

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAG
GGTTCTGGTTTTACATICACTGACTACAAGATACA
CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATGGGATATTTCAACCCTAACAGCGGTTATTIC
GAACTACGCACAGAAGTTCCAGGGCAGGGTCACC
ATTACCGCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GTGTATTACTGTGCGAGACTATCCCCAGGCGGTTA

CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG

TCGACCGTCTCCTCA

20

I-HEG

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA.

| AGAAGCCTGGGTCCTCGGTGAAGGTCTCCTGCAAG

GGTTCTGGTTTTACATICACTGACTACAAGATACA
CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATGGGATATTTCAACCCTAACAGCGGTTATGC
CACGTACGCACAGAAGTTCCAGGGCAGGGTCACC
ATTACCGCGGACAAATCCACGAGCACAGCCTACAT
GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC
GTGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTICCTCA

22




318.3 119.1 Day 1 672 hours 127.5 122.9 125.2 3.3 sdstandard deviation

EXAMPLE 4 Preliminary toxicity study by intravenous (bolus)
WEMPsIstratidn to cynomolgus monkeys -- Toxicokinetics SuiteaayyBzo67/603542

103131Three groups of cynomolgus monkeys (1 male and 1 female per

group) were administered intravenous bolus doses of anti-EGER on Da_lys

1, 8, 15 and 22 of a 28-day toxicity s_tﬁgx in order to assess the systemic

exposure of the animals to anti-EGFR. Serum concentrations of

C@tiritciR

N Samples calaciat s @gﬂ@"ﬁ%ﬁ' %&:gﬁer the fiubtq ags\éga'gg NG

teteanined by.GERBS AGETGBMUNAaSEayFoRtRRe:

analysis of

pharmacoki

102 - TAB
AUC 1ig.1
830.4 849.

ATOTT8 60000 0NETIZ5 e

seffri conBENtatas-Inraaba resired i thedallow
ATRRETET

3

e
K :
RRLLD), B aRds
@&Eb%% ACCTG
CAGTGGAGCAGCCTGAAGGCCTCGGACACCGCOA
TGTATTACTGTGOGAGACTATCCCCAGGCGGTTAC
TATGTTATGGALGCCTGGGGCCAAGGGACCACCGT

GACCGTCTCCTCA

o

ACOKINEtic

ng

ST ANODSORITIO6BRCTAIBL0DZ/0(03542 -
)| gLhintL)

3421

24

I-HLAZ

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGAGCCTCGGTCGAAGGTCTCCTGCAA
GGCCTCTGGTTTTACATICACTGACTACTATATGCA
CTGOGGTGCGACAGGUCCCCTGGACAAGGGCTCGAG
TGGATGGGUTGGATCAATCCTAACAGTGGTTATAG
TACCTACAACGAGAAGTTCCAAGGCCAGGTCACC
ATCTCAGCCGACAAGTCCATCAGCACCGCCTACCT
GCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCC
ATGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGITATGGATGCCTGGGGCCAAGGGACCACCG
TOGACCGTCTCCTCA

26

I-HLA3

| GOCCTCTGGTTACACATTCACTGACTACTATATGC
| ACTGGGTGCGACAGGCCCCTGGACAAGGOCTCGA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGAGCCTCGGTGAAGGTCTCCTGCAA

GTGGATGGGCTGGATCAATCCTAACAGTGGTTATA
GTACCTACAGCCCAAGCTTCCAAGGCCAGGTCACC
ATCTCAGCCGACAAGTCCATCAGCACCGCCTACCT
GCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCC
ATGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTICCTCA

28

I-HLAA

CAGGTGCAGCTGGTGCAGTCTGGGGCTGAGGTGA
AGAAGCCTGGAGCCTYCGGTGAAGGTCTCCTGCAA,
GGCCTCTGGTTACACATICACTGACTACTATATGE
ACTOGCGTGCGACAGGCCCCTGGACAAGGGCTCGA
GTGGATGGGCUTGGATCAATCCTAACAGTGGTTATA
GTACCTACAACGAGAAGTTCCAAGGCCAGGTCAC
CATCTCAGCCGACAAGTCCATCAGCACCGCCTACT
TOGCAGTGOAGCAGCCTGAAGGCCTCGGACACCGO
CATGTATTACTGTGCGAGACTATCCCCAGGCGGTT
ACTATGTTATGGATGCCTGGGGCCAAGGGACCACT
GTGACCGTCTCCTCA,

30




1748.4 774.9"1.962 57.85 0.0105n 66.0"

4.5 2M461 32.45 1 2537

3005 1.488 133.6 0.0110 63.1 45 2F462 29.57 4 2378 2719 1.663 133.2
WO oS Todk 12
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CONSTRUCT

NUCLEQTIDE SEQUEMNCE

SEQID NG

I-HILAS

CAGATGCAGCTGGTGCAGTCTGGGCCAGAGGTGA
AGAAGCCTGGAALCTCGGTGAAGGTCTCCTGCAA
GGCCTCTGGTTTTACATTCACTGACTACTATATGCA
CTGGGTGCGACAGGCCCCTGRACAAGGGCTCGAG
TGGATGGGCTGGATCAATCCTAACAGTGGTTATAG
TACCTACAGCCCAAGCTICCAAGGCCAGGTCACCA
TCTCAGCCGACAAGTCCATCAGCACCGCCTACCTG
CAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCA
TGTATTACTGTGCGAGACTATCCCCAGGCGGTTAC
TATGTTATGGATGCCTGGGGCCAAGGGACCACCGT
GACCGTCTCCTCA

32

IR AG

CAGATGCAGCTGGTGCAGTICTGGGCCAGAGHTGA
AGAAGCCTGGAACCTCGGTGAAGGTCTCCTGCAA

GGCCTCTGGW!]TACATTCACTGACTACTATATGCA‘

CTGGGTGCGACAGGCCCCTGGACAAGGGCTCGAG
TGGATGGGCTGGATCAATCCTAACAGTGGTTATAG
TACCTACAACGAGAAGTTCCAAGGCCAGGTCACC
ATCTCAGCCGACAAGTCCATCAGCACCGCCTACCT
GCAGTGGAGCAGCCTGAAGGCCTCGGACACCGCC
ATGTATTACTGTGCGAGACTATCCCCAGGCGUTTA
CTATGTTATGGATGCCTGGGGCCAAGGGACCACCG
TGACCGTCTCCTCA

34

-HLAT

CAGATGCAGCTGGTGCAGTCTGGGCCAGAGGTGA
AGAAGCCTGGAACCTCGGTGAAGGTCTCCTGCAA
GGCCTCTGGTTITACATTCACTGACTACAAGATCC
ACTGGGTGCGACAGGCCCGUGGACAACGGCTCGA.
GTGGATCGGCTGGATCAATCCTAACAGTGGTITATA
GTACCTACAACGAGAAGTTCCAAGGCCAGGTCAC

{ CATCTCAGCCGACAAGTCCATCAGCACCGCCTACC

TGCAGTGGAGCAGCCTGAAGGCCTCGGACACCGC

1 CATGTATTACTGTGCGAGACTATCCCCAGGCGGTT
I ACTATGTTATGGATGCCTGGGGCCAAGGGACCACC

GTGACCGTCTCCTCA

36

[-HLAS

CAGATGCAGCTGGTGCAGTCTGGGCCAGAGGTGA
AGAAGCCTGGAACCTCGGTGAAGGTCTCCTGCAA
GGCCTCIGGTTITTACATICACTGACTACAAGATCC
ACTGGGTGCGACAGGCCCCTGGACAAGGGCTCGA
GTGGATGGGATATTTCAACCTTAACAGCGGTTATA
GTACCTACGCACAGAAGTICCAGGGCAGGGTCAC
CATTACCGCGGACAAATCCACGAGCACAGCCTAC
ATGGAGCTGAGCAGCCTGAGATCTGAGGACACGG

I CCGTOTATTACTGTGCGAGACTATCCCCAGGLGGT

TACTATGTTATGGATGCCTGGGGCCAAGGGACCAC
CGTGACCGTCICCICA

38




3M463 262.2 18310 29870' 0.4058a 71.33' 0.0056' 124.V 12 3F612

174.5 4 15980 21400' 0.5552" 66.94' 0.0082a 844'

Value is an

vastimata 8s:the data did not meet all the acceptance criteria gefirggdnonss4z
Data Processing and should be treated wincaution [03141The
relationships between areas under the serum anti-EGFR

concentration-time curves (AUCI65) and dose level on Day 1 are
presented below: TABLE 23 Dose leve] Dose level AUC168 ratio

— CHRPRGAS IO Tatio MaleS ettty b AR G

SEQ 1D NO

I-HILA9S

GAGGTGCAGCTICGTGCAGTCTGGCGCTGAGGTGA
AGAAGCCTGGCGAGTCGTTGAAGATCTCCTGCAAG
GGTTCTGGTYATTCATTCACTGACTACAAGATCCA
CTGGGTGCGACAGGCCCCTGGACAAGGGUTCGAG
TGCGATGGGATATTTCAACCCTAACAGCGGTTATAG

1 TACCTACGCACAGAAGTTCCAGGGCAGGGTCACC

ATTACCGCGGACAAATCCACGAGCACAGCCTACAT

| GGAGCTGAGCAGCCTGAGATCTGAGGACACGGCC

GTGTATTACTGTGCGAGACTATCCCCAGGCGGTTA
CTATGTTATGGATGCCTGGGGUCAAGGGACCACCG
TGACCGTCTICCICA

44

I-HLALG

GAGOTGCAGCTCGTGCAGTCIGGCGCTGAGGTGA

AGAAGCCTGGCGAGTCGTTGAAGATCTCCTGCAAG
GOGTTCTGGTTATTCATTCACTGACTACAAGATCCA
CTGGGTGCGACAGATGCCTGGAAAGGGCCTCGAG
TGGATGGGCTACTTCAATCCTAACAGTGGTTATAG
TACCTACAGCCCAAGCTICCAAGGCCAGGTCACCA
TCTCAGCCGACAAGTCCATCAGCACCGCCTACCTG
CAGTGGAGCAGCCTGAAGGCCTCGGACACCGCCA
TGTATTACTGTGCGAGACTATCCCCAGGCGGTITAC
TATGTTATGGATGCCTGGGGCCAAGGGACCACCGT
GACCGTCTCCTCAG

120

VH Signal
Sequernce

ATGGACTGGACCTGGAGGATCCTCTTCTTGGTGGE
AGCAGCCACAGGAGCCCACTCC

42

ICR62 VL

GACATCCAGATGACCCAGTCTCCTTCATTICCTGICT
GCATCTGTGGGAGACAGAGTCACTATCAACTGCAA
AGCAAGTCAGAATATTAACAATTACTTAAACTGGT
ATCAGCAAAAGCTTGGAGAAGCTCCCAAACGCCT

GATATATAATACAAACAATTITGCAAACAGGCATCC
CATCAAGGTTCAGTGGCAGTGGATCTGGTACAGAT

{ TACACACTCACCATCAGCAGCCTGCAGCCTGAAGA

TITTGCCACATATTTICTGCTIGCAGCATAATAGTTT
TCCCACGTTTGGAGCTGGGACCAAGCTGGAACTGA
AACGTACG

44

-KC

GATATCCAGATGACCCAGTCTCCATCCTCCCTGTC
TGCATCTGTCGGAGACCGGGTCACCATCACCTGCC
GGGCAAGTCAGGGCATTAACAATTACTTAAATTGG

1 TACCAGCAGAAGCCAGGGAAAGCCCCTAAGCGCC

TGATCTATAATACCAACAACTTGCAGACAGGCGTC
CCATCAAGGTTCAGCGGCAGTGGATCCGGGACAG
AATTCACTCTCACCATCAGCAGCCTGCAGCCTGAA
GATTTTGCCACCTATTACTGCTTGCAGCATAATAG
TITTCCCACGTTTGGCCAGGGCACCAAGCTCGAGA
TCAAGCGTACG

A6

VL Signal
Sequence

ATCGGACATGAGGGTCCCCGCTCAGCTCCTGGGCCT
CCTGCTGCTCIGGTTCCCAGUTGUCAGGTGT

48




3.13.228.022.021.4 103151The rate and extent of systemic exposure

of monkeys to anti-EGER, characterised by AUCIos, increased
vapprexinrately proportionately with increasing dose over the dasSeiE0gR43542

1.5 to 4.5 mg/kg/occasion but by more than the proportionate dose

increase over the dose range 4.5 to 12 mg/kg/occasion on Day 1. At the

highest dose (12 mg/kg/occasion) the AUC168 was ea 2.8- fold higher

than that predicted by a Ilnear relatlor?slhlp 10316)The extent CALK 160 of

SaEQ m NO |

f:. .'i' '4". 5
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exposure of male and female monkey&BIldati-EGER and that there was
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103231The glycosylation pattern of the Pc-engineered antibody was
analyzed as described above using MALDI/TOF-MS spectrometry of

wanzymatisally released Fe-derived oligosaccharides. The oligpsageharidesssz
profile is shown in Figure 23. [03244Binding to human EGFR and monkey
EGFR was demonstrated by whole-cell binding as described above using
A431 and COS-7 cells, respectively, and FACS-based analysis. Binding
curves are shown in Figures 24 and™25 respectlvely [0325]Increased
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the variance accounted for was A.90 4. 'Me interval including the data

points chosen for the regression was at least two- fold greater than the

half-life itself [0332]Terminal half-lives (tv,) were calculated as 1n2/k. Total
serum clearance (CL) was calculated as Dose / AUG. Volume of '
distribution at steady-state (Vss) was calculated as Dose.ALIMC/AUC2.. ... ...
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BLE 24 Dose level ALIC168 (p.g.li/mL) (mg/kg/occasion) Males Females
1.5830.4 748.4 4.5 2537 2378 12 18310 15980 [0335]The times at which
WhewEximeim serum concentrations occurred (T,,m) were genenalziohours4z

post-dose (the first sample point) but occurred at 4 hours post-dose (the

second sample point) in females 2F462 (4.5 mg/kg) and 3F612 (12

mg/kg). However, for both these femag s, the concentrations at 4 hours
post dose were very S|m|Iar to those concentratlons at 1 hour post-dose
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I-HHG QVOLVOSGAEVKKP{JSS'VKVSCKGSGFTE”TDYKH—IWVR 21
| CAPGOGLEWMGYFNPNSGYATYACOKFOGRVIITADKST
STAYMELSSILRSEDTAVYYCARLSPGGY YVMDAWGOG
TTVIVSS
-HILAT OVOLVOSGAEVEEPGASVEVSCRASGFTFTDY YMBWY 23
ROAPGOGLEWMGWINENSGYSTYSPSFOGOVTISADKSI
STAYLOWSSLEKASDTAMY YCARLSPGGYYVMDAWGO
GITVTVSS
L-HLAZ QVQLVQSGAEVEKPGASVKVSCKASGFIFIDY YMHAWY 25
ROQAPGQGLEWMGWINPNSGYSTYNEKFQGQVTISADKS
ISTAYLQWSSLKASDTAMYYCARLSPGGYYVMDAWGO
GTTVTVSS
I-HLA3Z QVOQLVQSGAEVKKPGASVKVSCKASGYTETDYYMHEWY 27
RQAP{;QGLEWMGWIN}’NSGYSTYSPSFQGQVTISADKSI
STAY’LQWSSLKASDTAMYYCARLSPGGYWMDAWGQ
GTTVTVSS
LHLA4 QVQLVQSGAEVKKPGASVKVSCRASGY TFIDYYMAWY 29
ROAPGOQGLEWMGWINPNSGYSTYNEKFQGQVTISADKS
ISTAYLQWSSLKASDTAMY YCARLSPGGYYVMDAWGQ
GTIVIVSS
I-HLAS OMOLVOSGPEVKEPGTSYKVSCKASGFTFIDY YMHWV 31
ROAPGOGLEWMGWINPNSGYSTYSPSFOGOVTISADK S
STAYLOWSSLKASDTAMYYCARLSPGGYYVMDAWGO
GTTVIVSS
I-HIAG OMOLVOSGPEVRKPGTSVKVSCEASGFTFIDY YMUWY 33
ROAPGOGLEWMGWINENSGYSTYNEKFOGOVTISADILS
ISTAYLOWSSLEASDTAMYYCARLSPGGYYVMDAWGO
GTTVTVSS
FHLA7 QMOQLVOSGPEVKKPGTSVK VSCKASGFTFTDYRKIHWVER 35
QARGQRLEWIGWINPNSGYSTYNEKFQGQVTISADKSIS
TAYLOQWESLKASDTAMYY CARLSPGGYYVMDAWGQG
TIVTIVSS
I-HLAS QMQLVQSGPEVEKPGTSVEKVSCRASGEFTIID YIIHWVER 37
QAT GQGLEWMGYI"NPNSGYSTYAQKF QGRVTITADKST
STAYMELSSIRSEDTAVYYCARLSPGGY YVMDAWGQG
TTVTVSS
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.4 103381The rate and extent of systemic exposure of

monkeys to anti-EGER, characterised by AUC168, increased
vapprexnvately proportionately with increasing dose over the deseimngR003542
1.5 to 4.5 mg/kg/occasion but by more than the proportionate dose
increase over the dose range 4.5 to 12 mg/kg/occasion on Day 1. At the
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FKCE

DIQMTQSPSSLSASVGDRVTITCRASQGINNYLNWYQOK,
PGRAPKRLIYNTNNLQSGVPSRFSGSGSGTEFTLTISSLQP
EDFATYYCLQHNSFPTEGQGTKLEIKRT

146

LKC9

DIQMTQSPSSLSASVGDRVTITCRASQGINNYLNWYQQK
PGEAPKRLIYNTNNLQTGVPSRFSGSGSGTEFTLTISSLQP
EOFATYYCLOHNSYPTFGQGTKLEIKRT
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VL Signal
Sequence

| MDMRVPAQLLGLLLLWFPGARC

47

I-KA

| DIQMTQSPSSLSASVGDRVTITCRASQGINNY LNWYGOK

PGRAFKRLIYNTNNLQTGVPSRFSGSGSGTEYTLTISSLO
PEDFATYYCLOHNSFPTFGQGTELEIRKRTY

49

KB

DIQMTQSPSSLSASVGDRVTITCKASQNINNYLNWYQGK
PGRAPERLIYNTNNLQTGVPSRFSGSGSGTEYTLTISSLO

51

PEDFATYYCLQHNSFPTRGQGTKLEIKRTV

SSEQ 1D NO




3342 30.86 Day 1 4 hours 27.33 27.49 Day 112 hours 13.09 17.01 Day 1
24 hours 9.656 9.468 Day 1 72 hours 2.528 0.786 Day 1 120 hours 0.845
wWBisDayd pre-dose 0.538 0.287 Day 8 1 hour 30.02 19.07 Rxayisze07/003542
pee-dose 0.902 0.382 Day 15 1 hour 17.91 33.08 Day 22 pre-dose 1.065
0.595 Day 22 1 hour 19.41 33.00 Day 1 672 hours 1.202 0.362 WO
2008/017963I1TT/1112007/003542 - 109 - TABLE 28 Serum
concentrations (ng/m1) of anti-EGFR In cynomolgus monkey serum
following intravenous administration of 4.5 mg/kg anti-EGFR on Days 1, 8,

18156] 15 andB2 Pmimal inumber TisoepaittapMdad 1a2FA62 .0 binding molecule comprising a
chimeric (e.g., humanized) heavy chain variable region comprising BEGFR-specific CDRs paired
with a light chain variable region, wheiein the fight chain variable region has fewer than ten non-
human amino acid residues. In ofher embodiments, the light chain variable region has fewer than
nine, cight seven, six, five, four, three, two, or one non-hurnan amino acid residue(s). In preferred
embodiments, the light chain variable region has fewer than two or fewer than ene (i.e., 10} non-
human amino acid residues. In one embodiment, the light chain variable region comprises one or
more human germline variable region gene sequences. Human germline variable region gene

sequences encoding light chain variable regions are known in the art, and can be found, for

example, i the IMGT database, available at http://imgt.cines fithome himl. In a preferred
embodiment, the the human germline sequence is derived from the VK1_6 germline sequence. In
other embodiments, amino acid residues within the buman germline light chain variable region
amino acid sequence can be substituted with one or more residues from another human germline
light chain variable region sequence.

(o157} In one embodiment, the present invention is directed o an antigen binding molecule
comprising a sequence selected from the group consisting of SEQ JID NO.:1; SEQ ID Na:3; SEQ
ID No:5; SEQ ID No:7; SEQ ID No:9; SEQ ID No:11; SEQ ID No:13; SEQ ID No:15; SEQ 1D
No:17; SEQ ID No:19; 8EQ ID No:21: SEQ ID No:23; SEQ ID No:25; SEQ ID No:27; SEQ ID
No:29; SEQ ID No:31; SEQ ID No33; SEQ ID No:35: SEQ ID No:37; SEQ ID No:39;: and SEQG
I No:121, and a lighi chain comprising a polypeptide encoded by one or more human germling
variable gene sequence. In a preferred embodiment, the human germline sequence is derived
from the VK.1_6 germline sequence.

{69100] In another embodiment, the present invention is directed to an antigen binding molecule
comprising a sequence selected from the group consisting oft SEQ ID NO:54, SEQ ID NO:56,
SEQ ID NO:58, SEQ ID NO:60, SEQ ID NO:62, SEQ ID NO:64, SEQ ID NO:66, SEQ ID
NO68, BEQ 1D NO:70, SEQ ID NO:72, SEQ ID NO:74, SEQ ID NO:122, and SEQ ID NO:124;
() a sequence selected from a group consisting of: SEQ D NO:76, SEQ 1D NO:78, SEQ ID
NO:80, SEQ 1D NO:82, SEQ I NO:84, SEQ ID NO:86, SEQ 1D NO:88, SEQ ID NO:§0, SEQ
ID NO:92, SEQ ID NO:94, SEQ ID NO:96, SEQ ID NO:98, SEQ ID NO:100, SEQ ID NO:102,
SEQ ID NO:104, SEQ ID NO:106, and SEQ ID NO:126; () SEQ ID NO:108; and (@) a
poiypeptide comprising 2 human light chain variable region encoded by one or more human
germiline gene sequences. In a particular embodiment, the human germline sequence is derived
from the VK1_6 germline sequence. In another embodiment, the human germiine variable region

gene sequence comprises the VIK1_6 germline gene sequence with a substitution ¢f one or more



Day 1 1 hour 32.45 29.51 Day 1 4 hours 32.39 29.57 Day 1 12 hours
28.05 25.88 Day 1 24 hours 23.70 23.78 Day! 72 hours 14.03 14.38 Day 1

Wit d0.42 8.137 Day 8 pre-dose 4.672 3.683 Day 8 1 mrauvi2z001003542

[0158)

[0159]

31.06 Day 15 pre-close 5.752 5.450 Day 15 1 hour 32.20 35.38 Day 22
pre-dose BLQ 6.497 Day 22 1 hour 26.98 30.23 Day 1 672 hours BLQ
4.845 WO 2008/017963PCL/lOZOl;Lg/GO_()3542 - 110 - TABLE 29 Serum
concentrations (ng/m1l) of anti-EGER in cynomolgus monkey serum

fafloningidnisavenaus adsinistation ofaldmg/ka ANEGRR, RS I Btiabie region
Ig% I%nsnguénfgémepoint Animal number
In other embodiments, the antigen binding molecule of the present invention comprises ap
EGFR-specific heavy chain variable region’ of the present invention, and a variant of SEQ ID
NO:45. In one embodiment, the variant of SEQ ID NO:45 comprises an amino acid substitution
at one or more positions in the complemeniarity determining regions (CDRs). In specific

embodiments, the substitution is of an amino acid residue at a position selected from the group

consisting of: amino acid position 30 of SEQ ID NO:45; amino acid posilion 32 of SEQ ID

- NO:4S5; amino acid position 34 of SBQ I NO:45; amino acid position 50 of SEQ ID NO:45;

amino acid position 51 of SEQ ID NO:45; amino acid position 52 of SEQ ID NQC:45; amino acid
position 53 of SEQ 1D MNO:45; arino acid position 56 of SEQ ID NC:45; amino acid position 94
of SEQ ID NO:45; and any combination of substitutions thereof. In more specific embodiments,
the substitution in SEQ ID NO:435 is selected from the group consisting of substitution of an
arginine (R) for the asparagine (N} at position 30 of SEQ ID NO:45; substitution of a tryptophan
(W} for the tyrosine (Y) at position 32 of SEQ ID NO:45; substitution of a glycine ((3) for the
asparagine (IN) at position 34 of SEQ ID NO:45; substitution of a threonine (T) for the asparagine
(N) at position 50 of SEQ ID NO:45; substitution of an alanine {A)} for the threonine {T) at
position 51 of SEQ ID NO:45; substituiion of a serine (8) for the asparagine (N) at position 52 of
SEQ ID NO:45; substitution of a serine (8) for the asparagine (N) at position 53 of SEQ ID
NO:45; substitution of a serine (8) for the threonine (T} at position 56 of SEQ ID NO:45;
substitution of a tyrosine (¥) for the phenylalanine (F} at position 94 of SEGQ 1D N(:45; and any
combination thereof. In a particular embodiment, all of these substitutions of amino acid residues
in SEQ ID NO:45 are incorporated in a single light chain variant. In preferred embodiments,
antigen binding molecules comprising the light chain variants with amino acid substitutions for
the ICR62 CDRs retain specific binding to EGFR (as compared ic an antigen binding molecule
comprising a light chain variable region comprising the sequence of SEQ ID NO:45) when the
light chain variant is paired with a polypeptide comprising a heavy chain variable egion of the
present invention. The present invention is also directed to polynuclectides that encode any of the
above polypeptides and/or antigen binding molecules, and host cells and/or vectors that comprise
the polynucleotides and/or polypeptides. The present invention is further directed to the antigen
binding molecules described above, with a pharmaceutically accepiable camier.

The present invention also contemplates an antigen binding molecule comprising a human
heavy chain variable region comprising EGFR-specific CDRs, wherein the heavy chain variable
region has fewer than ten non-human amino acid residues, and wherein the antigen binding

molecule specifically binds EGFR. In other embodiments, the heavy chain variable region has



1M623 IF 590 Day 1 1 hour 262.2 168.0 Day 1 4 hours 223.3 174.5 Day 1
12 hours 164.9 165.7 Day! 24 hours 141.7 146.0 Day 1 72 hours 99.54

V86 26%/Baysi 120 hours 86.64 69.08 Day 8 pre-dose 65.86 45:2%/DaynBcbaséz

[6166]

[0161]

[6162]

hour 282.1 209.9 Day 15 pre-dose 98.43 71.21 Day 15 1 hour 385.9 231.4
Day 22 pre-dose 117.3 105.6 Day 22 1 hour 234.1 402.5 Day 1 672 hours
127.5122.9 TABLE, 30 Phannacokinegtic parameters of anti-EGER on
Day | of weekly intravenous adminisfrafion of anti-EGFR to cynomolgus

rﬁ%@hﬁl Qgéee(éng/m%é@im@v%%, three, two, or one non-human amine acid residue(s).
In preferred embodiments, the light chain variable region has fewer than five non-human aming
acid residues. In one embodiment, the heavy chain variable TESION COMPrises one or more human
germline variable region gene sequences. Human germline variable region gene sequences
encoding heavy chain variable regions are known in the art, and can be found, for example, in the

IMGT database, available at hitp:/imgt.cines. fihome himl. In a one embodiment, the the human

germline sequence is derived from the VH1_10 germline sequence, In other embodiments, amino
acid residues within the hmman germline heavy chain variable region amine acid seguence can be
substituted with one ot more residues from another human germline heavy chain variable region
sequence. In preferred embodiments, antigen binding molecules comprising the hesvy chain
variants with amino acid substitutions in the ICR62 heavy chain CDRs retain specific binding to
EGFR when the heavy chain variant is paired with a polypeptide comprising a light chain variable
region that binds to EGFR (e.g. & light chain varisble region of the present invention}, The
present invention is also dirccted to polynucieotides that encode any of the above pelypeptides
and/or antigen binding molecules, and host cells and/or vectors that comprise the polvnucleotides
and/or polypeptides. The present invention is further directed to the antigen binding molecules
described above, with a pharmaceutically acceptable carrier.

In another embodiment, the present invention is directed to an expression vector and/or a
host cell which comprise one or more isolated polynucleotides of the present invention.

Generaily, any type of cultured cell line can be used o express the ABM of the present
invention. In a preferred embodiment, HEK293-EBNA cells, CHO cells, BHK cells, NS@ cells,
SP2/0 cells, YO myeloma cells, P3X63 mouse myeloma cells, PER cells, PER.CG cells or
hybridoma cells, other mammalian cells, yeast cells, insect cells, or plant cells are used as the
background cell line to generate the engineered host cells of the invention.

The therapeutic efficacy of the ABMs of the present invention can be enhanced by
producing them in a host cell that further expresses a polynucleotide encoding a polypeptide
having GnTTH activity. In a preferred embodiment, the polypeptide having Gn'TIH activily is a
fusion polypeptide comprising the Golgi localization domain of a Golgi resident polypeptide. In
another preferred embodiment, the expression of the ABMs of the present invention in a host cell
that expresses a polynucleotide encoding a polypeptide having GuTi activity results in ABMSs
with increased Fo recepior binding affinity and increased effector function. Accordingly, in one
embodiment, the present invention is directed to a host cell comprising (a) an isolated nucleic acid
comp1°i$ing a sequence encoding a polypeptide bhaving GnTII activity; and {b) an isclated
polynucleotide encoding an ABM of the present invention, such as a chimeric, primaiized or

humanized antibody that binds human EGFR. In a preferred embodiment, the polypeptide having



Ii " : CL (mL/h/kg) V" (mUkg)
lig/mL) T"," (h) AUCE (ug.h/mL) AUC (pg.h/mL)
I(< (gllh))ha (10 1.5 1M623 33.42 1 830.4 849.4 1.778 60.79 0.0214 32.51.5

WI-286/6086 1 748.4 774.9' 1.962" 57,85' 0.0105" 66.0' 4.5 2MAGIE 317403542

(08163

12537 3005 1.488 133.6 0.0110 63.1 4.5 2F462 29.57 4

- 58

GnTII activity is 2 fusion polypeptide comprising the catalytic domain of GnTil and the Golgi
tocalization domain is the localization domain of mannosidase Il. Methods for generating such
fusion polypeptides and using them to produce antibodies with increased effector functions are
disclosed in U.8. Provisional Pat, Appl. No. 60/495,142 and U.S. Pat Appl. Publ. No.
2004/0241817 Al, the entire contents of each of which are expressly incorporated hercin by
reference. In another preferred embodiment, the chimeric ABM is & chimeric antibody or a
fragment thereof, having the binding specifivity of the rat'ICR62 antibody. In a particularly
preferred embodiment, the chimeric antibody comprises a human Fo. In another preferred
ambodiment, the antibody is primatized or humanized,

In one embodiment, one or several polynuclectides encoding an ABM of the present
invention may be expressed under the control of a constitutive promoter or, allernately, a
regulated expression systemn. Suitable regulated expression systems include, but are not limited
to, a tetracycline-regulated expression system, an ecdysone-inducible oXpression system, a lace
switch expression system, a glucocoﬁicnid_winduciblc expression system, a temperature-inducible
promoter system, and a metallothionein metal-inducible expression system. If several different
nucleic acids encoding an ABM of the present invention are comprised within the host cel]
systemn, some of them may be expressed under the control of a constitutive promoter, while others
are expressed under the contrel of a regulated promoter. The maximal expression level is
considered to be the highest possible level of stable polypeptide expression that does not have a
significant adverse effect on cell growth raie, and will be determined using  routine
experimentation.  Expression levels are determined by methods generally known in the art,
including Western blot analysis using an antibody specific for the ABM or an antibody specific
for a peptide tag fused to the ABM: and Northern blot analysis. In a further alternative, the
polynucleotide may be operatively linked to a reporter gene; the expression levels of a chimeric
{e.g., humanized) ABM having substantially the same binding specificity of the yat ICR62
antibedy are determined by measuring a signal correlated with the expression level of the reporter
gene. The reporter gene may be transcribed together with the nucleic acid(s) encoding said fusion
polypeptide as a single mRNA, molecule; their respective coding sequences may be linked either
by an internal ribosome entry site (IRES) or by a cap-independent translation enhancer (CITE).
The reporter gene may be translated together with at least one nucleic acid encoding a chimeric
(e.g., humanized}) ABM having substantially the same binding specificity of the rat ICRa2
antibody such that a single polypeptide chain is formed. The nucleic acids encoding the ABMs of
the present invention may be operatively linked to the reporter gene under the control of a single
promoier, such that the nucleic acid encoding the fusion polypeptide and the reporter gene are

transeribed into an RNA. molecule which is alternatively spliced into two separate messenger
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A varety of host-expression vector systems may be utilized to cxpress the coding
sequence of the ABMs of the present invention. Freferably, mammalian cells are used as host cell
systems iransfected with recombinant plasmid DNA or cosmid DNA expression veotors
containing the coding sequence of the protein of interest and the coding sequence of the fusion
polypeptide. Most preferably, HEK293.-FBNA cells, CHO cells, BHK cells, NSO cells, SP2/0
cells, YO myeloma cells, P3X63 mouse myeloma cells, PER cells, PER.C6 cells or hybridoma
eells, other mammalian cells, yeast cells, insect cells, or plant cells are used as host cell system.
Some examples of expression systems and selection methods are described in the following
references, and references therein: Borth ef al., Biotechnol, Bioen. 71(4):266-73 (2000-2001), in
Wemer et al., Arzneimittelforschung/Drug Res. 48(8):870-80 (1998), in Andersen and Krumnmen,
Curr. Op. Biotechnol. 13:117-123 (2002), in Chadd and Chamow, Curr. Op. Biotechnol., 12:188-
194 (2061), and in Giddings, Curr.  Op. Biotechnol. 17 450-454 (2001). | alternate
embodimenis, other eukaryotic host cell systems may be used, including yeast cells transformed
with recombinant yeast expression vectors containing the coding sequence of an ABM of the
present invention, such as the expression systems tanght in U.S. Pat. Appl. No. 60/344,169 and
WO 03/056914 (methods for producing human-like glycoprotein in a non-human eukaryotic host
cell) (the contents of each of which are incorporated by reference in their entirety); insect cell
systems infected with recombinant virus expression vectors (e.g., baculovirus) containing the
coding sequence of a chimeric ABM having substantially the same binding specificity of the rat
ICR62 antibody; plant cell systemns infectéd with recombinant virus expression vectors (e.g.,
caulifiower mosaic virus, CaMV; tobacco mosaic virus, TMV) or transformed with recombinant
plasmid expression vectors {e.g., T plasmid) comaining the coding sequence of the ABM of the
invention, including, but not limited to, the expression systems taught in U.S. Pat. No. 6,815,184
(methods for expression and secretion of biclogically active polypeptides from geneticaliy

engineered duckweed); WO 2004/057002 (production of glycosylated proteins in bryophyte plant
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cells by introduction of a glycosyl transferase gene) and WO 2004/024927 (methods of generating
extiacellular heterclogous non-plant protein in moss protoplast); and U.S. Pat. Appl. Nos.
60/365,769, 66/368,047, and WO 2003/078614 {glycoprotein processing in transgenic plants
comprising a functional mamralisn Gn'TII enzyme} (the contents of each of which are herein
mcorporated by reference in its entirety); or animal cell systems infected with recombinant virus
expression vectors {e.g., adenovirus, vaccinia virus) including cell lines enpineered to contain
maltiple copies of the DNA encoding a chimeric ABM having substantially the same binding
-specifisity of the rat JICRG2 éntibedy either stably amplified (CHO/dhfr) or unstably amplified in
double-minute chromosomes (e.g., murine cell lines). fn one embodiment, the vector comprising
the polynucleotide(s) encoding the ABM of the invention is polycistronic.  Alse, in one
embodiment the ABM discussed above is an antibody or a fragment thereof, T a preferred
embodiment, the ABM is a humanized antibody.

For the methods of this invention, stable expression is generally preferred to transient
expression because it typically achieves more reproducible resuits and also is more amenable to
large-scale production. Rather thag using expression vectors which contain viral origing of
replication, host cells can be fransformed with the respective coding nucleic acids contml}ed by
appropriate expression control elements {e.g., promoier, enhancer, scquences, iranscnphon
terminators, polyadenylation sites, etc.), and a selectable marker. Following the introduction of
foreign DNA, engineered cells may be allowed to grow for 1-2 days in an cnriched media, and
then are switched to a selective media. The selectable marker in the recombinant plasmid confers
resistance to the selection and allows selection of cells which have stably integrated the plasmid
into their chromosomes and grow to form foci which in turn can be cloned and expanded into cell
Imes.

A number of selection systems may be used, inchuding, but not limited to, the herpes
simplex virus thymidine kinase (Wigler et al, Cell 71]:223 (1977)), hypoxanthine-guanine
phosphoribosyltransferase (Szybalska & Szybalski, Proc. Nail. Acad. Sci. USA 48:2026 (1562)},
and adenine phosphoribosyltransferase (Lowy ef al., Cell 22:817 {1980)) genes, which can be
emplayed in tk-, hgprt- or aprt- cells, respectively. Also, antimetabolite resistance can be used as
the basis of selection for dhfr, which confers resistance to methotrexate (Wigler er al., Natl Acad.
Sci. USA 77:3567 (1989); O'Hare et al., Proc. Natl. Acad. Sci. US4 781527 (1981}); gpt, which
confers resistance to mycophenolic acid (Mutlligan & Berg, Proc. Nail, Acad. Sci. USA 782072
(1981}); neo, which confers resistance to the aminogiycoside G-418 {Colberre-Garapin et ail., J
Mol. Biol. 150:1 (1981)); and hygro, which confers resistance to hygromycin (Santerre er al.,
Gene 30:147 (1984) genes. Recently, additional sclectable genes have been described, namely

trpB, which allows cells to utilize indole in place of tryptophan; hisD, which allows cells to utilize
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histinol in place of histidine (Hartman & Mulligan, Proe. Natl., Acad. Sci. USA 85:8047 {1988));
the glutamine synthase system; and ODC {(omithine decarboxylase) which confers resistance 0
the omithine decarboxylase inhibitor, 2-(difluoromethy]}-DL-orpithine, DFMO MeConlogue, n:
Current Communications in Molecular Biology, Cold Spring Harbor Laburatory ed. {198,

[0E58] The present invention is further directed to a, method for modifying the glycosylation
profile of the ABMs of the present invention that are produced by a host cell, comprising
expressing in said host cell a nucleic acid enceding an ABM of the invention and a nucleic acid
encoding a polypeptide with GnTII activity, or a vector comprising such nucleic acids.
Preferably, the modified polypeptide is IgG or a fragment thereof comprising the Fe region. Ina
particularly preferred embodiment the ABM is a humanized antibody or 8 fragment thereof., In
another embodiment, the method further comprises expressing in the host cell z nucleic acid
encoding a polypeptide with a second glycosyltransferase activity. In a specific embodiment, the
second glycosyltransferase activity is mannosidase 11 {Manll).

[0169] The modified ABMs produced by the host cells of the invention exhibit increased Fc
receptor binding affinity and/or increased effector function as a result of the modification. In a
particularly preferred embodiment the ABM is a humanized antibody or a fragment thereof
comtaining the Fc region. Preferably, the increased Fo receptor binding affinity is increased
binding to a Foy activating receptor, such as the FeyRilla receptor. The increased effecior
function is preferably an increase in one or more of the foll owing: increased antibody-dependent
celiular cytotoxicity, increased antibody-dependent cellular phagocytosis (ADCP), increased
cytokine secretion, increased immune-complex-mediated antigen uptake by antigen-presenting
cells, increased Fe-mediated cellular cyiotoxieity, increased binding to NK. cells, increased
binding to macrophages, increased binding to polymorphonuclear cells (PMNs), increased
binding to monocytes, increased crosslinking of target-bound antibodies, increased direst
signaling inducing apoptosis, increased dendritic cell maturation, and increased T cell priming.

{0870} The present invention is also directed to a method for producing an ABM of the present
invention, having modified oligosaccharides in a host cell compyising (a) culturing a host cell
engineered to express at least one nucleic acid encoding a polypeptide having Gn'TiII activity
under conditions which permit the production of an ABM according to the present invention,
wherein said polypeptide having GnTII activity is expressed in an amount sufficient to modify
the oligosaccharides in the Fc region of said ABM produced by said host cell; and (b) tsolating
said ABM. In a preferred embodiment, the polypeptide having GnTHI activity is a fusion
polypeptide comprising the catalytic domain of GaTHL In a particularly preferred embodiment,
the fusion polypeptide further comprises the Golgi localization domain of a Gelgl resident

polypeptide,
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Preferably, the Golgi localization domain is the localization demain of mannosidase IT or
OnTL  Alternatively, the Golgi localization domain is selected from the group consisting of: the
localization domain of marmosidase I, the localization domain of GnTH, and the localization
domain of o 1-6 core fucosyltransferase. The ABMs produced by the methods of the present
invention have increased Fo receptor binding affinity and/or increased effector fumction.
Preferably, the increased effector function is one or more of the following: increased Fo-mediated
cellulay cytotoxicity (including increased antibody-dependent cellular oytoloxicity}, incressed
antibody-dependent cellular phagocylosis (ADCP), increased cytokine secretion, increased
immune—complex«lmedia‘md antigen vptake by antigen-presenting cells, increased binding to NIK
cells, increased binding to macrophapes, increased binding to monocytes, increased binding to
polyinorphonuciear cells, increased direct signaling inducing apoptosis, increased erosstinking of
target-bound antibodies, increased dendritic cell maturation, or increased T cell priming. The
increased Fe receptor binding affinity is preferably increased binding to Fc activating receptors
such as FeyRIMla. Ina particularly preferred embodiment the ABM is a humanized antibody or a
fragment thereof,

In another embodiment, the present invention is directed to a chimeric ADBM having
substantially the smme binding specificity of the rat ICR62 antibody produced by the methods of
the invention which has an increased proportion of bisected oligosaccharides in the Fe region of
said polypeptide. Tt is contemplated that such an ABM encompasses antibodies and fragments
thereof comprising the Fe re gion. In a preferred embodiment, the ABM is a humanized antibody.
In one embodiment, the percentage of bisected oligosaccharides in the Fe region of the ABM is at
ieast 50%, more preferably, at least 60%, at least 70%, at least 80%, or at least 90%, and most
preferably at lcast 90-95% of the total oligosaccharides. In yet another embodiment, the ABM
produced by the methods of the invention has an increased proportion of nonfucosylated
oligosaccharides in the Fc region as a result of the modification of its oliposaccharides by the
methods of the present invention. In one embodiment, the percentage of nonfucosylated
oligosaccharides is at least 50%, preferably, at least 60% to 70%, most preferably at least 75%,.
"The nonfucosylated oligosaccharides may be of the hybrid or complex type. In a particularly
preferred embodiment, the ABM produced by the host cells and methods of the invention has an
mcreased proportion of bisected, nonfucosylated oligosaccharides in the Fe region. The bisected,
nonfucosylated oligosaccharides may be either hybrid or complex. Specifically, the methods of
the present invention may be used to produce ABMs in which at least 15%, more preferably at
least 20%, inore preferably at least 23%, more preferably at least 30%, more preferably at least
35% of the oligosaccharides in the Fe region of the ABM are bisccted, nonfucosylated. The

methods of the present invention may also be used fo produce polypeptides in which at least 1 5%,
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more preferably at teast 20%, more preferably st least 25%, more preferably at least 305, more
preferably at least 35% of the olzgosacclmndes in the Fe region of the polypeptide are bisected
hybrid nonfucosylated.

{0173]) In another embodiment, the present invention is directed to a chimeric ABM having
substantially the same binding specificity of the rat ICR62 antibody engineered to have increased
effector function and/or increased Fe receptor binding affinity, produced by the methods of the
invention. Preferably, the increased effector finction is one or more of the following: increased
Fe-mediated cellular cytotoxicity {including increased antibody-dependent cellular cytotoxicity,
increased antibody-dependent cellular phagocytosis (ADCP), increased cyiokine secretion,
imcreased  immmme-complex-mediated antigen uptake by antigen-presenting cells, mcreascd
binding to NK cells, increased binding to macrophages, increaged binding to monocytes,
mereased binding to polymorphonuclear cells, increased direct signaling inducing apoptosis,
increased crosslinking of target-bound antibodies, increased dendritic cel maturation, or
mncreased T cell priming. In a preferred embodiment, the increased Fc receptor binding affinity is
increased binding to a Fe activating receptor, most preferably FoyRIlla. In one embodiment, the
ABM is an antibody, an antibody fragment containing the Fe region, or a fusion protein that
includes a region equivalent to the Fe region of an immunogiobulin. In a particularly preferred
embodiment, the ABM is a humanized antibody.

[0174] The present invention is further directed to pharmaceutical compositions comprising the
ABMSs of the present invention and a pharmaceutically accepiable carrier,

[0175] The present mvention is further directed to the use of such pharmaceutical compositions
in the method of treatment of cancer. Specifically, the present invention is directed to a method
for the treatment of cancer comprising administering a therapeutically effective amount of thc
pharmaceutical composition of the invention.

{0176 The present invention further provides methods for the generation and use of host cell
systems for the production of glycoforms of the ABMs of the present invention, having increased
Fe receptor binding affinity, preferably increased binding to Fo activating receptors, and/or having
mcreased effector functions, including antibody-dependent cellular cytotoxicity. The
glycoengineering methodology that can be used with the ABMs of the present invention has been
described in greater detail in U.S. Pat. No. 6,602,684, U.S. Pat. Appl. Publ, No. 2004/6241817
Al, U.S. Pat. Appl. Publ. No. 2003/0175884 Al, Provisional U.S. Patent Application No,
60/441,307 and WO 2004/065540, the entire contents of each of which 1s incorporated herein by
reference in its entirety. The ABMSs of the present invention can alternatively be glycoengineered
to have reduced fucose residues in the Fo region according to the techniques digclosed in U.S. Pat,

Appl. Pub. No. 2003/0157108 (Genentech), or in EP 1 176 195 Al » WO 03/084570, WO
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03/085119 and U.S. Pat. Appl. Pub. Nos. 2003/0115614, 2004/093621, 2004/110282,
2004/110704, 2004/132140 (Kyowa). The contents of cach of these documents are herein
incﬁrporamd by reference in their entireties. Glycoengineered ABMs of the invention may also
be produeed In expression systems that produce modified glycoproteins, such as those taught in
U.S. Pat. Appl. Pub. No. 60/344,169 and WO 03/056014 (GlycoFi, Inc.) or in WO 2004/057002
and WO 2004/024927 (Greenovation), the contents of each of which are hereby incorporated by

reference in their entirety.

Generation Of Cell Lines For The Production OF Proteins With Altered Glycosylation Pattern

‘The present invention provides host cell expression systems for the generation of the
ABMs of the present invention having modified glycosylation patterns. In particular, the present
mvention provides host cell systems for the generation of plycoforms of the ABMs of the present
invention having an improved therapeutic value, Therefore, the invention provides host cell
expression systems sclected or engineered to express a polypeptide having GnTHI activity. In
one embodiment, the polypeptide having GnTII activity is a fusion polypeptide comprising the
Golgi localization domain of a heterologous Golgi resident polypeptide. Specifically, such host
cell expression systems may be engineered to comprise a recombinant nucleic acid molecule
encoding a polypeptide having GnTIII, operatively linked to a constitutive or regulated promoter
systerm.

In one specific embodiment, the present invention provides a host cell that has been
engineered to express at least one nucleic acid encoding & fusion polypeptide having GnTII
activily and comprising the Golgi localization domain of a heterologous Golgi resident
polypeptide. In one aspect, the bost cell is engineered with a nucleic acid molecule comprising at
least one gene encoding a fusion polypeptide having Gy Ty activity and comprising thc Golgi
localization domain of a heterologous Golgi resident polypeptide.

In another embediment, the host cell has been engineered to express a nucleic acid
encoding a polypeptide having GoTIlI activity and a second nucleic acid having another
glycosyliransferdse activity. In a parcticular embodiment, the second nucleic acid encodes a
polypeptide having mannosidase (ManlD) activity.

Generally, any type of cultured cell line, including the cell lines discussed above, can be
used as a background to engineer the host cell lines of the present mvention. In a preferred
embodiment, HEK293-ERNA cells, CHO cells, BHEK cells, NSO cells, SP2/0 cells, YO myeloma
cells, P3X63 mouse myeloma cells, PER cells, PER.C6 cells or hybridoma cells, other
mammalian cells, yeast cells, insect cells, or plant cells are used as the background cell line to

generate the engineered host cells of the invention.
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The invention is contemplated to encompass any engineered host cells expressing a
polypeptide having GnTIIL activity, including a fusion polypeptide that comprises the Golgi
localization domain of a heteroiogous Golgi resident polypeptide as defined herein.

One or several nucleic acids encoding a polypeptide having GnTII activity may be
expressed under the control of a constitutive promoter or, alternately, a regulated expression
system. Such systems are well known in the art, and include the systems discussed above, If
several different mucleic acids encoding fusionm polypeptides having GnTIII activity and
comprising the Golgi localization domain of a heterologous Golgi resident polypeptide are
comprised within the host cell system, some of them may be expressed under the control of a
constitutive promoter, while others are expressed under the control of a regulated proinoter.
Expression levels of the fusion polypeptides having GnTIII activity are determined by methods
generally known in the art, including Wes-tern blot analysis, Northern blot analysis, reporter gene
expression analysis or measurement of Gn'TII activity. Alternatively, a lectin may be employed
which binds to biosynthetic products of the GnTIiI, for example, E,-PHA lectin. Alematively, a
functional assay which measures the increased Fe receptor binding or increased effector function
mediated by antibodies pmduce.d by the cells engineered with the nucleic acid encoding a

polypeptide with GnTIII activity may be used.

Identification OF Transfectants Or Transformants That Express The Protein Having A Modified
Glycosylation Pattern

The host cells which contain the coding sequence of a chimeric {e.g., humanized) ABM
having substantially the same binding specificity of the rat ICR62 antibody and which express the
biglogically active gene products may be identified by at least four general approuaches; (a) DINA-
DNA or DNA-RINA hybridization; (b) the presence or absence of "marker" gene functions; {c)
assessing the level of itranscription as measured by the expression of the respective mRNA
transcripts in the host cell; and (d) detection of the gene product as measured by immunoassay or
by iis biclogical activity.

In the first approach, the presence of the coding sequence of a chimeric (e.g., humanized)
ABM having substantially the same binding specificity of the rat ICR62 antibody and the coding
sequence of the polypeptide having GnTIII activity can be detected by DNA-DNA or DNA-RNA,
hybridization using probes comprising nucleotide sequences that are homelogous te the respective
coding sequences, respectively, or portions or derivatives thereof.

In the second approach, the recombinant expression vector/host system can be identified
and selected based upon the presence or absence of certain "marker” gene functions (e.g.,
thymidine kinase activity, resistance to antibiotics, resistance to methotrexate, fransfonmation

phenotype, occlusion body formation in baculovirus, etc.). For example, if the coding sequence
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of the ABM of the invention, or a fragment thereof, and the coding sequence of the polypeptide
having GnTH activity are inserted within a marker gene sequence of the vector, recombinants
containing the respective coding sequences can be identified by the absence of the marker gene
function. Alternatively, a marker gene can be placed in tandem with the coding sequences under
the control of the same or different promoter used to control the expression of the coding
sequences. Expression of the marker in response to induction or selection indicates expression of
the coding sequence of the ABM of the invention and the coding sequence of the polypeptide
having GnTII activity.
In the third approach, transoriptional activity for the coding region of the ABM of the
mmvention, or a fragment thereof, and the coding sequence of the polypeptide having GnTIIL
activity can be assessed by hybridization assays. For exarnple, RNA can be isolated and analyzed
" by Northern blot using a probe homologous to the codin £ sequences of the ABM of the invention,
or a fragment thereof, and the coding sequence of the polypeptide having GnTIH activity or
particular portions thereof. Alternatively, total nucleic acids of the host cell may be extracted and
assayed for hybridization fo such probes. .

In the fourth approach, the expression of the protein products can be assessed
immunologically, for example by Western blots, immunoassays such as radicimmuno-
precipitation, enzyme-jinked immunoassays and the like, The ultimate test of the suceess of the

expression system, however, involves the detection of the biologically active gene products.

Generation And Use Of ABMs Having Inecreased Effector Function  Including
Antibody-Dependent Cellular Cytotoxicity

In preferred embodiments, the present invention provides glycoforms of chimeric (e.g.,
humanized) ABMs having substantially the same binding specificity of the rat ICR62 antibody
and having increased effector function including antibody-dependent cellular cytotoxicily.
Glycosylation engineering of antibodies has been previously described. See e.g., U.S. Patent No.
6,602,684, iﬁcc}rporatad herein by reference in its entirety.

Clinical trials of untconjugated monoclonal antibodies (mAbs) for the treatment of some
types of cancer have recently yielded encouraging results. Dillman, Cancer Biother. &
Radiopharm. 12:223-25 (1997); Deo e al., Immunology Today 18:127 (1997). A chimeric,
unconjugated IgGl has been approved for low-grade or follicular B-cell non-Hodgkin's
lymphoma., Dillman, Cancer Riother, & Radiopharm.” 12:223.25 (19973, while another
unconjugated mAb, a humanized IgGl targeting solid breast tumors, has also been showing
prorusing results in phase Il clinical fials. Deo et ol Immunology Today 18:127 (1997). The
antigens of these two mAbs are highly expressed in their respective tumor cells and the antibodies

mediate potent tumor destruction by effector cells in vizre and in vivo. In contrast, many other
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unconjugated mAbs with fine tumer specificities cannot wigger effector functions of sufficient
potency to be clinically useful. Frost et al., Cancer 8:317-33 (1997); Suwifus e af, J
Immunother. ] 9:184-91 (1936). For some of these wealer mAbs, adjunct cytokine therapy is
currenily being tested.  Addition of cytokines can stimmlate antibody-dependent cellular
cytotoxicity (ADCC) by increasing the activity and number of circulating iymphocyies. Frost ez
al., Cancer 80:317-33 (1897); Surfus ef ol | J. Immunother. ] 9:184-91 (1996). ADCC, a lyiic
attack on antibody-targeted cells, is triggered upon binding of leukocyte receptors to the constant
region (Fe} of antibodies. Deo et al., mmunology Today 18:127 (1997,

A different, but complementary, approach to increase ADCC activity of unconjugated
IgGls is to engineer the Fe region of the antibody. Protein engineering studies have shown {hat
FeyRs interact with the fower hinge region of the IgG CH2 domain, Luond et al, J. Immunol,
157:4963-69 (1996). However, FeyR binding also requires the presence of oligosaccharides
covalently attached at the conserved Asn 297 in the CHZ2 vegion. Lund er al., J. Immurol,
157:4963-69 (1996); Wright and Morrison, Trends Biotech. F5-26-31 {1997), suggesting that
either oligosaccharide and polypeptide both directly contribute to the interaction site or that the
oligosaccharide is required to maintain an active CH2 polypeptide conformation. Modification of
the oligosaccharide structure can therefore be explored as a means to increase the affinity of the
mieraction.

An IgG molecule carries two N-linked oligosaccharides in its Fe region, onc on cach
heavy chain. As any glycoprotein, an antibody is produced as a popuiation of glycoforms which
share the same polypeptide backbone but have different oligosaccharides attached to the
glycosylation sites. The oligosaccharides normally found in the Fe region of serum IgG are of
complex bi-aniennary type (Wormald e al., Biochemistry 36:130-38 (1997), with a low level of
termipal sialic acid and bisecting N-acetylglucosamine (GleNAc), and a variable degres of
terminal galactosylation and core fucosylation.  Some smdies suggest that the minimal
carbohydrate structure required for FeyR binding lies within the oligosaccharide core. Lund er al.,
J. Tmmunol. 157:4963-69 (1996). )

The mouse- or hamster-derived cell lines used in industry and academia for production of
unconjugated therapeutic mAbs normally attach the required oligosaccharide determinants to Fe
sites. IpGs expressed in these cell lines lack, however, the bisecting GleNAc found in low
amounts in serum IgGs. Lifely ef al., Glycobiology 318:813-22 (1995). In contrast, it was
recently observed that a rat myeloma-produced, humanized Ieg(Gl (CAMPATH-1H) carried a
bisecting GleNAc in some of its glycoforms.  Lifely ez al, Glycobiology 318:813-272 (19953,
‘Fhe rat cell-derived antibody reached a similar maximal in vitro ADCC activity as CAMPATH-

1H antibodies produced in standard cell lines, byt at significantly lower antibody concentrations.
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The CAMPATH antigen is normally present at high levels on lymphoma cells, and this
chimeric mAb has high ADCC activily in the absence of g bisecting GleNAe, Lifely et af,
Glycobiology 318:813-22 (1995), In the N-linked glycosylation pathway, a bisecting GleNAG is
added by GnTIi. Schachter, Biochem. Cell Biol. 64 :163-81 (1986).

Previous studies used & single antibody-producing CHO cell line, that was previously
engineered to express, in an externally-regulated fashion, different levels of a cloned Gl TI gene
enzyme (Umana, P, ef al., Nature Biotechnol. 17:176-1380 (1995)). This approach established for
the first time a rigorous correlation between expression of GonTHI and the ADCC activity of the
modified antibody. Thus, the invention contemplates a recombinant, chimeric antibody or a
fragment thereof with the binding specificity of the rat ICR62 antibody, having altered
glycosylation resuliing from increased GaTTiI activity. The increased GnTIII activity results in an
increase in the percentage of bisected oligosaccharides, as well as a decrease in the percentage of
fucose residues, in the Fc region of the ABM. This antibody, or fragment thereof, has increased
Fe recepior binding affinity and increased effcctor function. In addition, the invention is directed
to antibody fragment and fusion proteins comprising a region that is eguivalent to the Fe region of

immunogiobuling. In a preferred embodiment, the antibody is humanized.

Therapeutic Applications of ABMs Produced According to the Methods of the Invention.

In the broadest sense, the ARBMs of the present invention can be used target cells in vive
or in vitro that express EGFR. The cells expressing EGFR can be targeted for diapnostic or
therapeutic purposes. In one aspect, the ABMs of the present invention can be used to detect the
presence of EGFR in a sample. In another aspect, the ABMSs of the present invention can be used
to inhibit or reduce EGFR-mediated signal transduction in cells expressing EGFR on the surface.
EGFR is abnormally expressed (c.g., overexpressed) in many human tomors compared to non-
tumor tissue of the same cell type. Thus, the ABMs of the invention are particularly useful in the
prevention of tumor formation, eradication of tumors and inhibition of tumor growth. By blocking
the binding of EGFR ligands to EGFR, the ABMs of the invention inhibit EGF-dependent tumor
cell activation, including EGFR. tyrosine phosphorylation, increased extracellular acidification
rate, and cell proliferation. The ABMs of the invention also act to arrest the cell eycle, cause
apoptosis of ihe target cells (e.g., tumor cells), and inhibit angiogenesis and/or differentiation of
target cells. The ABMs of the invention can be used to treat any tumor expressing EGFR.
Particular malignancies that can be treated with the ABMs of the invention include, but are not
limited to, epidermal and squamous cell carcinomas, non-small cell lung carcinomas, gliomas,
pancreatic cancer, ovarian cancer, prostate cancer, breast cancer, bladder cancer, head and neck

cancer, and renal ¢cell carcinomas.
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The ABMSs of the present can be used alone to target and kil tumor celis in vivo. The
ABMSs can also be used in conjuncﬁionﬁ with an appropriate therapeutic agent to tveat human
carcinoma. For example, the ABMs can be used in combination with standard or conventional
freatment methods such as chemotherapy, radiation therapy or can be conjugated or linked to a
therapeutic drug, or toxin, as well as to a lymphokine or a tumor-inhibitory growth factor, for
delivery of the therapeutic agent to the site of the carcinoma. The conjugates of the ABMs of this
invention that are of prime importance are {1} imymmotoxins (c;onjugates of the ABM and a
cytotoxic moiety) and (2) labeled (e.g. radiolabeled, enzyme-labeled, or fluorochrome-labeled)
ABMs in which the label provides a means for identifying immune complexes that include the
labeled ABM. The ABMs can slso be used to induce lysis through the natwral complement
process, and to interact with antibody dependent cytotoxic cells normally present.

The cytotoxic moiety of the irnmunotoxin may be a cyiotoxic drug or an enzymatically
active toxin of bacterial or plant origin, or an enzymatically active fragment ("A chain") of such a
toxin. Enzymatically active toxins and fragments thereof used are diphtheria A chain, nonbinding
active fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeruginosa), vicin A
chain, abrin A chain, modeccin A chain, alpha-sarcin, Aleurites fordii profeins, dianthin proteins,
Phyiolacca americana proteins (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curein,
crotin, sapaonaria officinalis inhibitor, gelonin, mitogellin, restrictocin, phemomycin, and
enornycin. In another embodiment, the ABMs are conjugated to small molecule anticancer drugs.
Conjugates of the ABM and such cytotoxic moieties are made using a variety of bifunctional
protein coupling agents. Examplcs of such reagents are SPDP, IT, bifunctionai derivatives of
imidaesters such a dimethyl adipimidate HCI, active esters such as disucecinimidyl suberate,
aldehydes such as glutaraldehyde, bis-azide compounds such as bis (p-azidobenzoyl)
hexanediamine, bis-diazonium derivatives such as bis-(p-diazoniumbenzoylj-ethylenediamine,
diisocyanates such as tolyiene 2,6-diisocyanate, and bis-active fluorine compounds such as 1,5-
difluoro-2,4-dinitrobenzene. The lysing portion of 2 toxin may be joined to the Fab fragment of
the ABMs. Additional approprinte toxins are known in the art, as evidenced in e.g., published
U.S. Patent Application No. 2002/0128448, incorporated herein by reference in its entirety.

In one embodiment, a chimeric (e.g., humanized), glycoengineered ABM having
substantially the same binding specificity of the rat ICR62 antibody, is conjugated to ricin A
chain. Most advantageously, the ricin A chain is deglycosylated and produced through
recombinant means. An advantageous method of making the ricin immunotoxin is described in
Vitetta et al., Science 238, 1098 (1987), hereby incorporated by reference.

When used to kill human cancer cells in vitro for diagnostic purposes, the conjugates will

typically be added to the cell culture medium at a conceniration of at least about 10 nM. The
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formulation and mode of administration for in vitre use are not critical. Aqueous formulations that
are compatible with the culture or perfusion medium will normally be used. Cytotoxicity may be
read by conventional techniques o determine the presence or degree of cancer,

As discussed above, a cytotoxic radiopharmaceutical for treating cancer may be made by
conjugating a radioactive isotope (e.g., §, Y, Pr) to a chimeric, glycoengineered ABM having
substantially the same binding specificity of the rat ICR62 antibody. The term "eytotoxic moiety”
as used herein is intended o include such isotopes.

In another embodiment, liposomes are filled with a cytotoxic drug and the liposomes are
coated with the ABMs of the present invention. Because there are many EGFR molecules on the
surfiace of the EGFR-~expressing malignant cell, this method permits delivery of large amounts of
drug to the correct cell type.

Techniques for conjugating such therapeutic agents to antibodies are well known (see,
e.g., Arnon et al., "Monoclonal Antibodies for Immunotargeting of Drugs in Cancer Therapy”, in
Monoclonal Antibodies and Cancer Therapy, Reisfeld et al. (eds.), pp. 243-56 (Alan R. Liss, Inc.
1985); Hellstrom et al., "Antibodies For Drug Delivery", in Controlled Drug Delivery {Znd Ed.),
Robinson et al. (eds.), pp. 623-53 (Marcel Deiker, Inc. 1987); Thorpe, "Antibody Carriers Of
Cytotoxic Agents In Cancer Therapy: A Review", in Monoclonal Antibodies '84: Biological And
Clinical Applications, Pinchera et al. (eds.), pp. 475-506 (1985); and Thorpe et al., "The
Preparation And Cytotoxic Properties Of Antibody-Toxin Conjugates”, Immunol. Rev., 62:119-58
{1982,

Still other therapeutic applications for the ABMs of the invention include conjugation or
linkage, ¢.g., by recombinant DINA techniques, to an enzyme capable of converting a prodrug into
a cytotoxic drug and the use of that antibody-enzyme conjugate in combination with the prodrug
to convert the prodrug to a cytotoxic agent at the tumor site (see, e.g., Senter et al., " Anti-Turmor
Lffects of Antibody-alkaline Phosphatase", Proc. Nai. Adead. Sei. USA 85:4842-46 (1988);
"Enhancement of the in vifro and in vivo Antitumor Activites of Phosphorylated Mitocycin C and
Etoposide Derivatives by Monoclonal Antibody-Alkaline Phosphatase Conjugates”, LCancer
Research 49:5789-5792 (1989); and Senter, "Activation of Prodrugs by Antibody-Enzyme
Conjugates: A New Approach to Cancer Therapy,” FASEB J. 4:188-193 (1990)).

Still another therapeutic use for the ABMs of the invention involves use, either
unconjugated, in the presence of com?lement, or as part of an antibody-drug or antibodywinxin
conjugate, to remove tumor cells from the bone marrow of cancer patients. According to this
approach, autelogous bone marrow may be purged ex vivo by treatment with the antibody and the
marrow infused back into the patient [see, e.g., Ramsay et al., "Bone Marrow Purgimg Using

Monoclonal Antibodies", J. Clin. Immunol., 8(2):81-88 (1988)].
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Furthermere, it is contemplated that the invention comprises a single-chaln immunotoxin
comprising antigen binding domains that allow substantially the same specificity of binding as the
rat ICR62 antibody {(e.g., polypeptides comprising the CDRs of the rat ICR62 antibody) and
further comprising a toxin polypeptide. The single~chain immunotoxins of the invention may be
uged to treat human carcinoma i vive.

Similarly, a fusion protein compriging at least the antigen-binding region of an ABM of
the inventicn joined to at least a functionally active portien of a second protein having anti-tumor .
acitiviy, e.g., a lymphokine or oncostatin, can be used to treat human carcinona in vive.

The present invention provides s method for selectively killing tumor cells expressing
EGFR. This method comprises reacting the immuncconjugate (e.g., the immunotoxin} of the
invention with said tumor cells. These tumor cells may be from a human carcinoma.

Additionally, this invention provides a method of treating carcinomas (for example,
human carcinomas) in vivo. This method comprises administering to a subject a pharmaceutically
effective amount of a compesition containing at least one of the immunoconjugates (e.g., the
immunotoxin} of the invention.

In a further aspect, the inveniion is dirccted to an improved method for {reating cell
proliferation disorders wherein EGEFR is expressed, particularly wherein EGEFR is abnormally
expressed {(e.g. overexpressed), including cancers of the bladder, brain, head and neck, pancreas,
lung, breast, ovary, colon, prostate, skin, and kidney, comprising administering a therapeutically
effective amount of an ABM of the present invention to a human subject in need thereof. In a
preferred embodiment, the ABM is a plycoengineered anti-EGFR antibody with a binding
specificity substantially the same as that of the rat ICR62 antibody. In another preferred
embodiment the antibody is humanized. In another preferred embodiment, the humanized
antibody comprises modified CDRs which comprise substutions at any position except those that
are necessary to retain binding activity (e.g., the SDRs). Examples of cell proliferation disorders
that can be treated by an ABM of the present invention inchude, but are not limited to neoplasms
located in the: abdomen, bone, breast, digestive system, liver, pancreas, peritoneuin, endocrine
glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus, thyroid), eye, head and neck,
nervous sysiem {central and peripheral), lymphatic system, pelvie, skin, soft tissue, splecn,
thoracic region, and urogenital system.

Similarly, other cell proliferation disorders can also be treated by the ABMs of the present
invention, Examples of such cell proliferation disorders include, but are not limited to:
hypergammaglobulinemia, lymphoproliferative disorders, paraproteinemias, purpura, sarcoidosis,
Sezary Syndrome, Waldensiron's Macroglobulinemia, Gaucher's Disease, histiocytosis, and any

other cell proliferation disease, besides neoplasia, located in an organ system listed above.
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In accordance with the practice of this invention, the subject may be a human, cquine,
porcine, bovine, murine, canine, feline, and. avian subjects. Other warti blooded animals are also
included in this invention.

‘The subject invention further provides methods for inhibiting the growih of human fumor
cells, treating a tumor in a subject, and treating a proliferative type discase in a subject. These
methods comprise adininistering to the subject an effective amount of the composition of the
invention,

The invention is further directed to methods for treating non-malignant diseases or
disorders i a mammal characterized by abnormal activation or production of EGFR or ane or
more BGFR ligands, comprising administering to the mammal a therapeuticaily effcctivc‘amount
of the ABMs of the invention. The subject will generally have EGFR-expressing cells, for
instanice in diseased tissue thereof, such that the ABMs of the invention are able to bind to cells
within the subjéct, '

Abnormal activation or expression of EGFR. or an EGFR 1 gand may be occurring in cells
of the subject, e.g. in diseased tissue of the subject. Abnormal activation of BEGFR may be
atiributable to amplification, overexpression or aberrant production of the EGFR and/or EGFR
ligand. In one embodiment of the invention, a diagnostic or prognostic assay will be performed to
determine whether abnormal production or activation of FGFR. (or EGFR ligand) is occurring the
subject. For example, gene amplification and/or overexpression of EGFR and/or ligand may be
determined. Various assays for determining such amplifieation/overexpression are available m the
art and include the THC, FISH and shed antigen assays described above, Alternatively, or
additionally, levels of an EGFR ligand, such as TGF-a in or associated with the sample may be
determined according to known procedures. Such assays may detect protein and/or nacleie acid
encoding it in the sample to be tested. In one embodiment, EGFR ligand levels in a sample may
be determined USing immunohistochemistry (HICY; see, for example, Scher et al. Clin. Cancer
Research 1:545-55( (1995). Alteatively, or additionally, one may evaluate levels of EGFR -
encoding nucieic acid in the sample to be tested: ﬂg via FISH, southemn biotting, or PCR
techniques.

Moreover, EGFR or EGFR higand overexpression or amplification may be evaluated
using an in vive diagnostic assay, e.g. by administering a molecule (such as an antibody) which
binds the molecule to be defectad and is fagged with a detectable labe] {(e.g. a radicactive isoiope)
and externally scanning the patient for localization of the label.

Alternatively, one may detect FGFR beterodimers, especially BEGIR-ErbB2, EGFR -
ErbB3 or EGFR. -LrbB4 heterodimers, in the patient, e.g. in diseased tissue thereof, prior to

therapy. Varicus methods to detect noncovalent protein-protein interactions or otherwise indicate
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proximity between proteins of interest are available. Exemplary methods for detecting EGFR
heterodimers  include,  without limitation,  imununoaffinity-based methods, such as
immumoprecipitation; fluorescence resonance energy transfer {FRET) (Selvin, Nar. Struct RBiol,
7:730-34 (2000); Gadella & Jovin, J. Cell Biol. 129:1543-58 {1995); and Nagy ef al, Cytometry
32:120-131 (1998)); co-localization of EGFR with either ErbB2 or Erbi3 using standard direct or
indirect immunofluorescence techniques and confocal laser scanning microscopy; laser scamming
imaging (LSI) to detect antibody binding and co-localization of EGFR. with either ErbB2 or
ErbB3 in a high-throughput format, such as a microwell plate (Zuck et al, Proc. Nail. bdead Sei
US4 96:11122-11127 (1999)); or eT ag/m assay system (Aclara Bio Scignces, Mountain View,
Calif.; and U.S. Patent Application 2001/0049105, published Dec. 6, 2001).

It is apparent, therefore, that the present invention encompasses pharmaceutical
compositions, combinations and methods for treating human malignancies such as cancers of the
bladder, brain, head and neck, pancreas, lung, breast, ovary, colon, prostate, skin, and kidney. For
example, the invention inchides pharmaceutical compositions for use in the treatment of human
malignancies comprising a pharmaceutically effective amount of an antibody of the present
invention and a pharmaceutically acceptable carrier.

The ABM compositions of the invention can be administered using conventional modes
of administration including, but not limited to, intravenous, intraperitoneal, oral, intralymphatic or
administration directly into the tumor. Intravenous administration is preferred.

In one aspect of the invention, therapeutic formulations containing the ABMs of the
invention are prepared for storage by mixing an antibody having the desired degree of purity with
optional pharmaceutically acceptable carriers, excipients or stabilizers (REMINGTON'S
PHARMACBUTICAL SCIENCES, 16" edition, Osol, A. Ed. (1980)), in the form of lyophilized
formulations or aqueous solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to
recipients at the dosages and concentrations employed, and include buffers such as phosphate,
citrate, and other orpanic acids; antioxidants including ascorbic acid and methionine;
preservatives (such as octadecyldimethylbenzyl ammeonium chloride; hexamethoniura chloride;
benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl parabens
such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol: 3-pentanol; and m-cresol);
low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin,
gelatin, or immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids
such as plycine, glutamine, asparagine, histidine, arginine, or lysine; menosaccharides,
disaccharides, and other carbohydrates including glucose, mannose, or dexirins: chelating agents

such as EDTA; sugars such az sucrose, mannitol, trehalose or sorbitel; salt-forming counter-ions
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suc‘r{ as sodium, meial complexes (e.g., Zu-protein complexes); and/or non-ionic surfactants such
as TWEEN™, PLURONICE™ or polyethylene glycol (PEG).

The ABMs of the present invention may be administered to a subiect to treat a discase or
disorder characterized by abnormal EGFR or BGFR ligand activity, such as a tumor, either alone
or in combination therapy with, for example, a chemotherapeutic agent and/or radiation therapy.
Bxemplary ant-EGFR antibody formulations are described in Herbst and Shen, Cancer
94¢5):1593-1611. BSuitable chemotherapeutic agents include cisplatin, doxorubicin, topotecan,
paclitaxel, vinblastine, carboplatin, and etoposide.

Lyophilized formulations adapied {for subcutanecus administation are described in
WO87/04801. Such lyophihized formulations may be reconstituted with a suitable diluent to a
high protein concentration and the reconstituted formulation may be administered subcutaneousty
1o the mammal to be treated herein.

The formulation herein may also contain more than one active compound as necessary for
the particular indication being treated, preferably those with complementary activities that do not
adversely affect each other. Fer example, it may be desirable to further provide a cytetoxic agent,
chemotherapeutic agent, cytokine or immunosuppressive agent (e.g. one which acts on T cells,
such as cyclosporin or an antibody that binds T cells, e.g., one which binds LFA-1). The effective
amount of such other agents depends on the amount of antagonist present in the formulation, the
type of discase or disorder or treafment, and other factors discussed above. These are gencrally
used in the same dosages and with administration routes as vsed hereinbefore or about from 1 to
99% of the heretofore employed dosages.

The active ingredients may zlso be entrapped in microcapeules prepared, for example, by
coacervation techniques or by interfacial polymerization, for example, hydroxymethyleellulose or
gelatin-microcapsules and poly-(methylmethacylate) microcapsules, respectively, in colloidal
drug delivery systems (for example, liposomes, albumin microspheres, microemulsions, nano-
particles and nanocapsules} or in macrocmulsions. Such techniques are disclosed in Remington's
Pharmaceutical Sciences 16th edition, Osol, A. Bd. {1980).

Sustained-release preparations may be prepared. Suitable examples of sustained-relcase
preparations include semipenmeable matrices of solid hydrophobic polymers containing the
antagonist, which matrices are in the form of shaped articles, e.g., films, or microcapsules.
BExamples of sustained-release matrices include polyesters, hydrogels (for example, poly(3-
hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and Vyethyl—L—qutamates non-degradable ethylene-vinyl acetate,
degradable laclic acid-glycolic acid copolymers such as the LUPRON DEPOTITM (injectable
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microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and poly-
D-(-)-3-hydroxybutyric acid.

The formrulations to be used for in vivo administration must be sterile, This is readily
accomplished by filtration through sterile filtration membranes.

The compositions of the invention may be in a variety of dosage forms which include, but
are not limited to, liquid solutions or suspension, tablets, pills, powders, suppositories, polymeric
microcapsules or microvesicles, liposomes, and injectable or infusible solutions. The preferred
form depends upon the mode of administration and the therapeutic application.

The compositions of the invention also preferably include conventional pharmaceutically
acceptable carriers and adjuvants known m the art such as human serum albumin, ion exchangers,
alumina, lecithin, buffer substances such as phosphates, glycine, sorbic acid, polassium sorbate,
and salis or electrolytes such as protamine sulfate.

The most effective mode of administration and dosage regimen for the pharmaceutical
compositions of this invention depends upon the severity and course of the disease, the patient's
health and response to treatment and the judgment of the treating physician. Accordingly, the
dosages of the compositions should be titrated to the individual patient. Nevertheless, an effective
dose of the compositions of this invention will generalty be in the range of from about (.01 to
about 2000 mg/kg. In one embodiment, the effective dose is in the range of from about 1.0 mg/kg
to about 15.0 mg/kg. In a more specific embodiment, the dose is in the range of from about 1.5
mg/kg to about 12 mg/ke. In other embodiments, the dose is in the range of from about 1.5 mg/kg
to about 4.5 mg/kg, or from about 4.5 mg/kg to about 12 mg/kg. The dose of the present
invention may also be any dose within these ranges, including, but not limited to, 1.0 mg/g, 1.5
mg/kg, 2.0 mp/kg, 2.5 mg/ke, 3.0 mg/ke, 3.5 mglkg, 4.0 mglke, 4.5 mg/kg, 5.0 mg/kg, 5.5 mg/ke,
6.0 me/kg, 6.5 mg/kg, 7.0 mg/ke, 7.5 mglkg, 8.0 mglkg, 8.5 mglkg, 9.0 mglkg, 9.5 mg/kg, 10.0
mg/kg, 10.5 mg/kg, 11.0 mg/kg, 11.5 mg/kg, 12.0 mp/kg, 12.5 mg/kg, 13.0 mg/kg, 13.5 mg/ke,
14.0 mg/ke, 14.5 mg/kg, or 15.0 mg/kg.

The molccules described herein may be in a variety of dosage forms which include, but
are not limited to, Hquid solutions or suspensions, tablets, pills, powders, suppositories, polymeric
microcapsules or microvesicles, liposomes, and injectable or infusible solutions. The preferred
form depends upon the mode of administration and the therapeutic application.

The dosages of the present invention may, in some cases, be determined by the use of
predictive biomarkers, Predictive biomarkers are molecular markers that are used to determine
(i.c., observe and/or quanitate) a patiern of expression and/or activation of tumor related genes or
proteins, or cellular cormponents of a tumor related signalling pathway.  Elucidating the

biolopical effects of targeted-therapies in tumor tissue and correlating these effects with clinical
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response helps identify the predominant growih and survival pathways operative in tumors,
thereby establishing a profile of likely responders and conversely providing a rational for
designing strategies to overcoming resistance, For example, biomarkers for anti-EGFR. therapy
may comprise molecules that are in the EGFR downstream signalling pathway that leads to a cell
proliferation disorder including, but not limited to, Akt, RAS, RAF, MAPK; ERK 1, ERK?2, PKC,
STATI, STATS (Mitchell, Nature Biotech. 27: 363-364 (2004); Becker, Nature Biotech 22:15-1%
(2004); Tsao and Herbst, Signal 4:4-9 (2003)). Biomarkers for anti-EGFR therapy may also
comprise growth factor receptors such as EGFR, ErbB-2 {(HER2/neu), and ErbB-3 (HER3), and
may be positive or negative predictors of patient response to anti-EGEFR therapy. For example,
the growth factor receptor ErbB-3 (HER3) was determined fo be a negative pfedictivc blomarker
for the anti-EGFR antibody ABX-EGF (1.8, Pat. Appl. Pub. No. 2004/0132097 Al).

Predictive biomarkers may be measured by cellular assays that are well known in the art
including, but not limited to immunohistochemistry, flow cytometry, irmmunofluorescence,
capture-and-detection assays, and reversed phase assays, and/or assays set forth in U.S. Pat. Appl.
Pub. No. 2004/0132097 Al, the entire contents of which are herein incorporated by reference .
Predictive biomarkers of anti-EGFR therapy, themselves, can be identified according to the
techniques set forth in U.S. Pat. Appl. Pub. No. 2003/01 90689 A1, the entire contents of which are
hereby incorporated by reference.

In one aspect, the present invention provides for a method for treating an EGFR-related
disorder comprising predicting a response to anti-EGFR therapy in 2 human subject in need of
treatiment by assaying a sample from the human subject prior to therapy with one or a plurality of
reagents that detect expression and/or activiation of predictive biomarkers for an EGFR-related
disorder such as cancer; determining a pattern of expression and/opr activation of one or more of
the predictive biomarkers, wherein the pattern predicts the human subject’s response o the anti-
EGFR. therapy; and administering to a human subject who is predicted to respond positively to
anti-EGFR treatment a therapeutically effective amount of a composition comprising an ABM of
the present invention. As used herein, @ human subject who is predicted 1o respond positively to
anti-BOFR treatment is one for whom anti-EGFR will have a measurable effect on the EGFR-
related disorder (e.g., tumor regression/shrinkage) and for whom the benefits of anti-EGFR
therapy are not outweighed by adverse effects (e.g., toxicity). As used herein, a sample means
any biological sample from an organism, particularly a human, comprising one or more cells,
including single cells of any origin, tissue or biopsy samples which has been removed from
organs such as breast, lung, gastrointestinal tract, skin, cervix, ovary, prostate, kidney, brain, head

and neck ,or any other other organ or tissue of the body, and other body samples including, but
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not lHimited to, smears, sputum, secretions, cerebrospinal fluid, bile, blood, lymph fluid, urine and
feces.

The composition comprising an ABM of the present invention will be formulated, dosed,
and administered in a fashion consistent with good medical practice. Factors for consideration in
this context include the particular disease or disorder being treated, the particular mammal being
treated, the clinic condition of the individual patient, the cause of the disease or disorder, the site
of delivery of the agent, the method of administration, the scheduling of administration, and other
factors known to medical practitioners. The therapeutically effective amount of the antagonist to
be administered will be governed by such considerations.

As a general proposition, the therapeutically effective amount of the antibody
administered parenterally per dose will be in the range of about 0.1 to 20 ing/kg of patient body
weight per day, with the typical initial range of antagonist used being in the range of about 2 1o 10
mg/kg.  In one embodiment, the therapeutically effective amount is in the range of from about 1.0
mg/kg to about 15.0 mg/kg. In a more specific embodiment, the dose is in the range of from
about 1.5 mg/kg to about 12 mg/kg. In other embodiments, the dose is in the range of from about
1.5 mg/kg to about 4.5 mg/kg, or from about 4.5 mg/kg to about 12 mg/kg. The dose of the
present invention may also be any dose within these ranges, including, but not limited to, 1.0
mg/ke, 1.5 mg/kg, 2.0 mg/kg, 2.5 me/kg, 3.0 mg'kg, 3.5 mg/kg, 4.0 mp/kg, 4.5 mg/kg, 5.0 mp/kg,
5.5 meglkg, 6.0 mglkg, 6.5 mg/kg, 7.0 mglkg, 7.5 mg/kp, 8.0 mg/kg, 8.5 meke, 9.0 ng/kg, 9.5
mg/kg, 10.0 mgkeg, 10.5 merkg, 11.0 mg/ke, 11.5 me/kg, 12.0 mg/ke, 12.5 mg/ke, 13.0 mg/ke,
13.5 mg/kg, 14.0 mg/kg, 14.5 mg/ke, or 15.0 mpfkg,

In. 2 preferred embodiment, the ABM iz an antibody, preferably a humanized antibody.
Suitable dosages for such an unconjugated antibody are, for example, in the range from about 20
mg/m’ to about 1000 mg/m’. For example, one may administer to the patient one or more doses
of substantially less than 375 mg/m’® of the antibody, t.g., where the dose is in the range from
about 20 mg/m’ to about 250 mg/m?, for example from about 50 mg/m” to about 200 mg/m”.

Moreover, one may administer one or more initial dose(s) of the antibody followed by
one or more subsequent dose(s), wherein the mg/m® dose of the antibody in the subsequent
dose(s) exceeds the mg/m® dose of the antibody in the initial dose(s). For example, the initial dose
may be i the range from about 20 mg/m® to about 250 mg/m’ (e.g., from about 50 mg/m?® io
about 200mg/m’) and the subsequent dose may be in the range from about 250 mg/m? to about
1000 mg/m’,

As noted above, however, these suggested amounts of ABM are subject to a great deal of
therapeutic discretion. The key factor in selecting an appropriate dose and schedulirng is the resuit

obtained, as indicated above. For example, relatively higher doses may be needed initially for the
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treatment of ongoing and acute diseases. To obtain the most efficacious results, depending on the
disease or disorder, the antagonist is administered as close to the first sign, diagnosis, appearance,
or occurrence of the disesse or disorder as possible or during remissions of the disease or
disorder.

[6233] In the case of anti-EGFR antibodies used 1o treat tmors, optimum therapeutic results
have generally been achieved with a dose that is sufficient to completely saturate the BGF
receptors on the target cells. The dose necessary to achieve saturation will depend on the number
of EGF receptors expressed per tumor cell {which can vary significanily between different tumor
types). Serum con'centratiuns as low as 30 nM have been effective in treating some tumors, while
concentrations above 100 nM may be necessary to achieve optimum therapeuntic effect with other
tumors. The dose necessary to achieve saturation for a given Gumor can be readily determined in
vitro by radioimmunoassay or immunoprecipiation.

(5239} In general, for combination therapy with radiation, one suitable therapeutic regimen
involves eight weekly infusions of an anti-EGFR ABM of the invention at a loading dose of 100-
560 mg/m® followed by maintenance doses at 106—250 my/m” and radiation. in the amount of 70.0
Gy at a dose of 2.0 Gy daily. For combination therapy with chemotherapy, one suitable
therapeutic regimen involves administering an  anti-EGFR ABM of the invention as
loading/maintenance doses weekly of 100/100 mp/im®, 400/250 mg/im?, or 500/250 mg/m’ in
combination with cisplatin at a dose of 100 mg/m® every three weeks, Alternatively, gemcitabine
or irinotecan can be used in place of cisplatin.

102401 The ABM of the present invention is administered by any suitable means, including
parenteral, subcutaneous, intraperitoneal, intrapulinonary, and infranasal, and, if desired for local
immumosuppressive  treatment, intralesional  administration. FParenteral infusions include
intframuscular, intravenous, intraarterial, intraperiteneal, or subcutancous admynistration. In
addition, the antagonist may suitably be administered by pulse infusion, e.g., with declining doses
of the antagomist. Preferably the dosing is given by injections, most preferably intravenous or
subcutaneous injections, depending in part on whether the administration is brief or chronic.

[0241) One may administer other compounds, such as cytotoxic agents, chemotherapeutic agents,
Imununosuppressive  agents and/or cytokines with the antagonists herein. The comnbined
administration includes coadministration, using separate formulations or a single pharmaceutical
formulation, and consecutive administration in either order, wherein preferably there is a time
period while both (or all} active agents simultaneously exert their biological activities.

[0242] It would be clear that the dose of the composition of the invention required to achieve

cures may be further reduced with schedule optimization.
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Alternatively, the detergent may be an ionic detergent. An example of an ionic detergent
includes, but is not lirnited to, alkylirimethylarmonivm bromide.

Additionally, in accordance with the mvention, the lpid carrier may be a liposome. As
used in this application, 2 "liposome” is any membrane bound vesicle which contains amny
molecules of the invention or combinations thereof.

In yet another embodiment, the invention relates to an ABM according to the present

invention for use as a medicament, in particular for use in the treatment or prophylaxis of cancer

“or for use in a precancerous condition or lesion. The cancer may be, for example, lung cancer, non

small cell lung (NSCL) cancer, bronchioalviolar cell lung cancer, bone cancer, pancreatic Cances,
skin cancer, cancer of the head or neck, cutaneous or intraocular melanoma, uterine cancer,
ovarian cancer, rectal cancer, cancer of the anal region, stomach cancer, gastric cancer, colon
cancer, breast cancer, uterine cancer, carcinoma. of the fallopian tubes, carcinoma of the
endometrivm, carcinoma of the cervix, carcinoma of the vagina, carcinoma of the vulva,
Hodgkin's Disease, cancer of the esophagus, cancer of the small intestine, cancer of the endocrine
system, cancer of the thyroid gland, cancer of the parathyroid gland, cancer of the adrenal gland,
sarcoma of soft tissue, cancer of the urethra, cancer of the penis, prostate cancer, cancer of the
bladder, cancer of the kidney or ureter, renal cell carcinoma, carcinoma of the renal pelvis,
mesothelioma, hepatoceliular cancer, biliary cancer, chronic or acute leukemia, Iymphocytic
lymphomas, neoplasms of the central nervous systern (CNS), spinal axis tumors, brain stem
glioma, glioblastoma multiforme, astrocytomas, schwannomas, ependymomas, medulloblastomas,
meningiomas, squamous cell carcinomas, pituitary adenomas, including refractory versions of any
of the above cancers, or a combination of one or more of the above cancers. The precancerous
condition or lesion inciudes, for example, the group consisting of oral leukoplakia, actinic
keratosis (solar keratosis), precancerous polyps of the colon or rectum, gastric epithelial dysplasia,
adenomatous dysplasia, hereditary nonpelyposis colon cancer syndrome (HNPCC),- Barrett's

esophagus, bladder dysplasia, and precancerous cervical conditions.
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Preferably, said cancer is selected from the group consisting of breast cancer, bladder
cancer, head & neck cancer, skin cancer, pancreatic cancer, lung cancer, ovarian cancer, colon
cancer, prostate cancer, kidney cancer, and brain cancer.

Yet another embodiment is the use of the ABM according to the present invention for the
manufacture of a medicament for the reatment or prophylaxis of cancer. Cancer is as defined
above.

Preferably, said cancer is selected from the group consisting of breast cancer, bladder
cancer, head & neck cancer, skin cancer, pancreatic cancer, lung cancer, ovarian cance:-; colon
cancer, prostaie cancer, kidney cancer, and brain cancer.

Also preferably, said antigen binding melecule is used in a therapeutically effective
amount from about 1.0 mg/kg to about 15 mg/kg.

Also more preferably, said antigen binding molecule is used in a therapeutically effective
amount from about 1.5 mg/kg to about 12 mg/kg.

Also more preferably, said antigen binding molecule is used in a therapeuticaily effective
amount from about 1.5 mg/kg to about 4.5 mg/kg,

Also more preferably, said antigen binding molecule is used in a therapeutically effective
amount from about 4.5 mg/kg to about 12 mg/lg.

Most preferably, spid antigen binding molecule is used in a therapeutically effective
amount of about 1.5 mg/kg,-

Also most preferably, said antigen binding molecule is used in a therapeutically effective
amount of about 4.5 mg/lep.

Also most preferably, said antigen binding molecule is used in a therapeutically effective
amount of about 12 mg/kg,

In another embodiment, the present invention is directed io method of treating an EGFR-
related disorder in a mammal in need of treatment thereof comprising admmtslermg to the
mammal an ABM of of the present invention, wherein the treatment results in serum
concentrations of said ABM between aboul 1 and about 500 pg/ml, for a period of at least 4
weeks, and wherein the treatment does not cause a chinieally significant level of toxicity in said
mammal. In other embodiments, the serum concentration is an amount selected from the group
consisting of above 1ug/mi, above 25pg/ml, above 50 pg/mi, above 100 ng/ml, above 200 pg/mi,
above 300 pg/ml, above 400 pg/mi, above 500 pg/mi, between about 1 and about 100 pg/ml
between about 1 and about 200 pg/ml, between about | and about 300 pg/mi, between about 1
and about 400 pg/ml, and between about 1 and about 500 pg/mi. In a preferred embodiment, the

marnmal is 2 human. In one embodiment the ABM is an antibody. In a preferred embodiment,
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the antibody is glycoengincered and has increased FegammaRIIT binding compared to a non-
glycoengineered form of the antibody,

in one agpect, the invention is directed to an antigen binding molecule (ABM) that
specifically binds EGFR, wherein the ABM further somprises an immunoglobulin Fe region or
fragment thereof, and wherein the Fe region or fragment thereof has been glycoengineered to have
increased effector function compared to a non-glycoengineered form. In a particular embodiment,
the effector function is increased Fe-mediated cellular cytotoxicity,

In another aspeoct, the invention is dirccied to ARM that specifically binds EGFR, wherein
the ABM further comprises an immunoglobulin Fe region or fragment thereof, and wherein the Fe
region or fragment thereof has been glycoengineered o have increased Fo receptor binding
affinity compared to a non-glycoengineered form.

In another aspect, the invention is dircoted to an ABM that specifically binds EGFR,
wherein the ABM does not cause a clinically significant level of toxicity when administered to &
subject in a therapeutically effective amount. In one embodiment, the ABM further comprises an
immunoglobutin Fe region or fragment thereof, In a specific embodiment, the Fc region or
fragment thereof has been engineered to have increased effector function compared to a non-
engineered form. In a more specific embodiment, the effector function is increased Fo-mediated
cellular cytotoxicity. In another embodiment, the Fo region or fragment thercof has been
engineered to have increased Fe receptor binding affinity compared (o a non-engineered form. In
a specific embodiment, the therapeutically effective amount is from about 1.0 mg/kg to about 15
mg/kg.  In another specific embodiment, the therapeutically effective amount is a serum
concentration above one microgram per milliliter.

In another aspect, the invention is directed fo a method of treating an EGFR-related
disorder in a subject in need of such treatment, the method comprising adminisiering to the
subject an ABM as described above., In another aspect, the present invention is directed to a
method of treating an EGFR-related disorder in a mammalian subject in need of such treatment,
the method comprising administering to the subject an ABM that specifically binds EGFR,
wherein the ABM does not cause a clinically significant level of toxicity when administered to a
mammalian subject in a therapeutically effective amount. In one embodiment, the therapeutically
effective amount provides serum concentrations of the ABM of between about 1 and about 100
micrograms per milliliter for a period of at least 4 weeks. In another embodiment, the ABM used
in the method further comprises an i‘mmu'noglubulin Fc region or fragment thereof, In 3 more
specific embodiment, the Fc repion or fragment thereof has been engineered to have increased
ctfector function compared to a non-engineered form. In a particular embodiment, the effector

function is increased Fo-mediated cellular cytotoxicity. In another particular embodiment, the Fo
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region or fragment thereof has been engineered to have increased Fe receptor binding affinity

compared to 2 non-engineered form. In a preferred embodiment, the Fo receplor is FoyRIL

Articles of Manufacture

in another embodiment of the invention, an article of manufacture containing materials
usefual for the treatment of the disorders described above is provided. The article of manufacture
comprises a container and a Jabel or package insert on or associated with the container, Suitable
containers include, for example, bottles, vials, syringes, cte. The containers may be formed from a
variety of materials such as glass or plastic. The coniziner holds 8 composition which is effective
for treating the condition and may have a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection needie).
At least one active agent in the composition is an anti-EGFR antibody. The label or package insert
indicates that the composition is used for treating the condition of choice, such as a non-malignant
disease or disorder, where the disease or disorder involves abnormal activation or production of
an BEGFR receptor and/or a EGFR-ligand, for example a benign hyperproliferative disease or
disorder. Moreover, the article of manufacture may comprise (a) a first container with a
compaosition contained thercin, wherein the composition comprises a first antibody which binds
EGFR. and inhibits growth of cells which overexpress EGFR; and (b} a second contamer with a
composition contained therein, wherein the composition comprises a second antibody which binds
EGER and blocks ligand activation of an EGFR receptor. The article of manufacture in this
embodiment of the invention may further comprises a package nsert indicating that the first and
second antibody compesitions can be used to treat a non-malignant disease or disorder from the
list of such discases or disorders in the definition section above. Moreover, the package msert
may insiruct the user of the composition (comprising an antibody which binds EGFR. and blocks
Higand activation of an EGFR receptor) to combine therapy with the antibody and any of the
adjunct therapies described in the preceding section {(e.g. & chemotherapeutic agent, an EGFR-
targeted drug, an anti-angiogenic agent, an Immunosuppressive agent, tyrosine Kinase inhibitor,
an anti-hormonal compound, a cardioprotectant and/or a cytokine). Alternatively, or additionally,
the article of manufacture may further comprise a second (or third) container comprising a
pharmaceutically-acceptable buffer, such as bacteriostatic water for injection (BWFI), phosphate-
buffered saline, Ringer's solution and dextrose solution. It may further include other matenals
desirable from a commercial and user standpoint, including other buffers, diluents, filters,
needles, and syringes.

The examples below explain the invention in more detail. The following preparations and

examples are given to enable those skilled in the art to more clearly understand and to praclice the
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present invention. The present invention, however, is not limited in scope by the exemplified
embodiments, which are intended as Hlustrations of single aspects of the invention only, and
methods which are functionally equivalent are within the scope of the invention, Indeed, various
modifications of the invention in addition to those described herein will become apparent to those
skiiled in the art from the foregoing description and accompanying drawings. Such modifications
are intended to fall within the scope of the appended claims.

All patents, applications, and publications cited in this application are hereby incorporated

by reference in their entirety.

EXAMPLES

Unless otherwise specified, references to the numbering of specific amino acid resi%ue
positions in the following Examples are according to the IKabat numbering system, Unless
otherwise noted, the materials and methods used to make the antibodies described in thesge
working examples are in accordance with those set forth in the examples of .S, Patent Appl.

No. 10/981,738, which is herein mcarporated by reference in its entirety.

EXAMPLE 1

Materials and Methods
High Homology Acceptor Approach

The high homology antibody acceptor framework search was performed by aligning the
rat ICR62Z protein sequence to a collection of human germ-line soquences and choosing that
human sequence that showed the highest sequence tdentity, while conserving all canonical
residues on a functional level. Here, the sequence 1-e from the VHI family within the VBase
database was chosen as the heavy chain framework acceptor sequence, and the A30 sequence
from the VK1 family of the VBase database was chosen to be the framework acceptor for the light
chain. On these two acceptor frameworks the three complementarity determining regions (CDRs)
and/or specificity-determining residues of those CDRs of the rat ICR62 heavy and light variable
domains were grafted, Since the framework 4 region is not part of the vanable region of the germ
line gene, the alignment for that position was performed individually. The JHS region \Qas chosen
for the heavy chain, and the JK2 region was chosen for the light chain. Molecular modelling of
the designed immunoglobulin domain revealed one position outside of the Kabat CDR1
potentially requiring the murine amino acid residues instead of the human ones outside of the

CDR. Reintroduction of murine amine acid residues info the human framework would .generate
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. so-called "back mutations.” For example, the human acceptor amino acid yesidue at Kabat

10268]

[6269]

[6270)

pogition 27 (Glyeine in 1-¢} was back mutated to a tyrosine residue. To show the importance of
the residues for antigen binding, humanized antibody variantis were designed that either included
or omitted the back mutations. The humanized antibody light chain did not require any back

mutations. After desipning the protein sequences, DNA sequences encoding these proteins were

synthesized as detailed below.

Mixed Framework Approach

Ta avoid the neeﬂ for mtroducing back routations at oritical positions {(critical to retain
good antigen binding affinity or antibody functions) of the human acceptor framework, it was
investigated whether framework region 1 (FR1), framework regions 1 (FR1} and 2 (FR2)
together, or framework region 3 (FR3) of a functionally humanized antibody could be replaced
by human antibody sequences already having donor residues, or amine acid residues that are
functionally equivalent to donor residues, at tmportant residue positions in the natural human
germiine seguence. For this purpose, the VH frameworks 1, 2 and 3 of the rat ICR62 VH
sequence were aligned individoally fo human germ-line sequences. Here, highest sequence
identity was not used for choosing acceptor frameworls; instead matching of several critical
residues was performed. Those critical residues comprise the so-called canonical residues, and
also those residues at position 27, 28, and 30 (Kabat numbering), which lic outside of the CDR1
definition by Kabat, but often are involved in antigen binding. In addition, critical residues are
those that show important interaction with the CDRs, as can be determined using molecular
modelling. The IMGT sequence [GHV1-58 {Accession No. M29809), IGHVS5-51 {Accession MNo.
MOSF6EG), as well as the VBase sequence 1-02 from the VHI family were chosen as suitable ones
for replacing either FR1, 2, or 3. In brief: IGHV1-58 showed a promising pattern in the Kabat
positions 27 to 30, but does not fulfill the criteria for the canonical position 71, The IGHVS-51
hag a matching residue 71, so its FR3 could be used. Also its FR1 is close to the desired FR]
sequence,

The 1-e of VH1 fulfilled all criteria apart from position 27. Sequence 1-02 was considered
acceptable for the FRY and FR2 regions, but would require a back mutation in FR3,

After designing the protein sequences, DNA sequences encoding these proteins were
synthesized as detailed below. Using this approach back mutations were not necessary in most of
the constructs of the heavy chain, in order to retain good levels of antigen binding. The

chronology and the reasoning of the mixed framework constructs is explained in the results

section.
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Synthesis of the anitbody genes

After baving designed the amino acid sequence of the humanized antibody 'V region, the
DNA sequence was generated. The DNA sequence data of the individual frame work regions was
found in the databases (e.g. IMGT or VBase) for human germ line sequences. The DINA sequence
information of the CDR regions was taken from the published sequencé of the rat ICR62 antibody
(see, e.g., PCT Publication WO 95/20045). With these sequences, the whole DNA sequence was
virtually assembled. Having this DNA sequence data, diagnostic restriction sites were introduced
in the virtual sequence by introducing silent nmutations, creating recognition sites for restriction
endenucleases. To obtain the physical DNA chain, gene synthesis was performed {see, e.g.,
Wheeler et al. 1995). In this method, oligonucieotides are designed from the genes of intevest,
such, that a series of oligonucleotides is derived from the coding strand, and one other series is
from the non-coding strand. The 37 and 57 ends of each oligonucieotide (except the very first and
last in the row) always show complementary sequences to two primers derived from the opposite
strand. When putting these oligonucleotides inte a reaction buffer suitable for any heat stable
pelymerase, and adding Mg”", dNTPs and a DNA polymerase, each oligonucleotide is extended
from its 3° end. The newly formed 3 end of one primer then anneals with the next primer of the
opposite strand, and extending its sequence further under conditions suitable for template
dependant DNA chain elongation. The final product was cloned into a conventional vector for

propagation in £ coli.

Antibody production

For comstruction of the chimeric (i.e, fully rat V region snd human C region) and
humanized anti-EGFR light and heavy chain chain expression vectors, human heavy and light
chain leader sequences (for secretion}) were added upstream of the variable region DNA
sequences. Downstream of the variable regions, the constant regions of IgG1 for the heavy chain
were added, and the kappa constant region for the lght chain using standard molecular biology
techniques. The resulting full antibody heavy and light chain DNA sequences were subcloned into
mammalian expression vectors {one for the light chain and one for the heavy chain) under the
control of the MPSV promoter and upstream of a synthetic polyA site, each vector carrying an
EBV OriP sequence.

Antibodies were produced by co-transfecting HEK293-EBNA cells with the marmmalian
antibody heavy and light chain expression vectors using a calcium phosphate-transfection
approach.  Exponentially growing HEK2Z93-EBNA cells were lransfected by the calcium
phosphate method. For the production of unmeodified antibody, the cells were transfected only

with antibody heavy and light chain expression vectors in a 111 ratio.  For the production of the
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glycoengineerad antibody, the cells were co-transfeeted with four plasmids, two for antbody
expression, one for a fusion GnTI polypeptide expression, and one for mannosidase 1
expression at a ratic of 4:4:1:1, respeciively. Cells were grown as adherent monolayer cultures in
T flasks using DMEM culture medivm supplemented with 10% FCS, and were transfected when
they were between 50 and 80% confluent. For the transfection of a 175 ﬁask, 8 mllion cells were
seeded 24 hours before transfection in 14 ml DMEM culture medium supplemented with FCS {at
16% V/V final), 250 pg/ml neomycin, and cells were placed at 37°C in an incubator with a 5%
CO2 atmosphere overnight. For each T75 flask to be transfected, a solution of DNA, CaClZ and
water was prepared by mixing 47 pg total plasmid vector DNA divided equally between the light
and heavy chain expression vectors, 235 pl of a IM CaClI2 solution, and adding water to a final’
volume of 469 pl. To this solution, 469 p! of a 50mM HEPES, 280 mM MaCl, 1.5 mM NaZHPO4
solution at pH 7.05 were added, mixed immediately for 10 sec and left to stand at room
ternperature for 20 sec. The suspension was dituted with 12 ml of DMEM supplemented with 2%
FCS, and added to the T75 in place of the existing medium. The cels were incubated at 37°C, 5%
CO2 for about 17 to 20 hours, then medium was replaced with 12 ml DMEM, 10% FCS. The
conditioned culture medium was harvested 5 to 7 days post-transfection centrifuged for 5 min at
1200 rpm, followed by a second centrifugation for 10 min at 4000 rpm and kept at 4°C.

The secreted antibodies were purified by Protein A affinity chromatography, followed by
cation exchange chromatography and a final size exclusion chromatographic step on a Superdex
200 column (Amersham Pharmacia) exchanging the buffer to phosphate buffer saline and
collecting the pure monomeric IgG1 antibodies. Antibody concentration was estimated using a
spectrophotometer from the absorbance at 280 nm. The antibodies were formulated in a 25 mM
potassium phosphate, 125 mM sodium chloride, 100 mM glycine solution of pH 6.7,

Glycoengineered variants of the humanized antibody were produced by co-transfection of
the antibody expression vectors together with 2 GnT-1II glycosyltransferase expression vector, or
together with a GnT-III expression vector plus a Golgi mannosidase II expression vector.
Glycoengineered antibodies were purificd and formulated as described above for the non-
glycoengineered antibodies. The oligosaccharides attached to the Fc region of the antibodies were
analysed by MALDYTOF-MS as described below.

Oligosaccharide Analysis

Oligosaccharides were enzymatically released from the antibodies by PNGaseF digestion,

with the antibodies being either immeobilized on a PVDF membrane or in solution.
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The resulting digest solution containing the released oligosaccharides either nrepared
directly for MALDU/TOF-MS analysis or was further digested with Endoll glycosidase prior to
sample preparation for MALDYTOR.MS analysis,

Oligesaccharide release method for PVDF membrane-immobilized antibodies

The wells of a 96-well plate made with a PVDE {Immobilon P, Millipore, Bedforé,
Massachusetts) membrane were wetted with 100 pl methanol and the liquid was drawn through
the PVDF membrane using vacunm applied fo the Multiscreen vacuum manifold (Millipore,
Bedford, Massachusetts). The PVDF membranes were washed three times with 300 pl of water.
The wells were then washed with 50 pl RCM buffer (8M Urea, 360mM Tris, 3.2mM EDTA, pH
8.6). Between 30-40 pg antibody was loaded in a well containing 10 pl RCM buffer. The liguid in
the well was drawn threugh the membrane by applying vacuum, and the membrane was
subsequently washed twice with 50 pul RCM buffer. The reduction of disulfide bridges was
performed by addition of 50 ut of 0.1M dithiothreito] in RCM and incubation a2t 37°C for | h.

Following reduction, a vacuum was applied to remove the dithiothreitol solution from the
well. The wells were washed three times with 300 pb water before performing  the
carboxymethylation of the cysteine residues by addition of 50 ;1! 0.1M iodoacetic acid in RCM
buffer and incubation at room temperature in the dark for 30 min.

Alter carboxymethylation, the wells were drawn with vacuum and subsequently washed
three times with 300 pi water. The PVDF membrane was then blocked, to prevent adsorption of
the endoglycosidase, by mcubating 100 pl of a 1% aqueous solution of polyvinytpyrrolidone 360
at room temperature for ! hour. The blocking reagent was then removed by gentie vacuum
followed by three washes with 300 i water,

N-linked oligosaccharides were released by addition of 2.5 miJ peptide-N-glycosydase F
(recombinat N-Glycanase, GLYKQO, Novato, CA) and 0.1 mU Sialidase (GLYKO, Novato, CA),
lo remove any potential charged monosaccharide residues, in a final volume of 25 Pl in 20mid

NaHCO;, pH7.0). Digestion was performed for 3 hours at 37°C.

Oligosaccharide release method for antibodies in solution

Between 40 and 50 pg of anlibody were mixed with 2.5 miJ of PNGaseF (Glyko, U.S.A)
in 2 M Tris, pH7.0 in a final volume of 25 microliters, and the mix was incubated for 3 hours at
37°C,
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Use of Endoglycosidase H digestion of PNGaseF-roleased oligosaccharides for the assigmment of
hybrid bisected oligosaccharide structures to MALDI/TOF-MS neutral oligosaccharide peaks

The PWNGaseF released eoligosaccharides  were  subsequently  digested  with
Endogiveosidase H (BEC 3.2.1.96). For the EndoH digestion, 15 mU of EndeH (Roche,
Switzerland) were added to the PNGaseF digest (antibody in solution method above) to give a
final volume of 30 microliters, and the mix was incubated for 3 hours at 37°C. ¥ndoH cleaves
between the N-acetylglucosamine residues of the chitobiose core of N-linked oligosaccharides.

The enzyme can only digest oligomannose and most hybrid type glycans, whereas complex type

oligosaccharides are not hydrolyzed.

Sample preparation for MALDITOF-MS

The enzymatic digests containing the released oligosaccharides were incubated for a
further 3 h at room afier the addition of acetic acid to a final concentration of 150 mM, and were
subsequently passed through 0.6 mi of cation exchange resin (AGS50W-X8 resin, hydrogen form,
100-200 mesh, BioRad, Switzerland) packed mto a micro-bic-spin chromatography column
{BioRad, Switzerland} to remove cations and proteins. One microliter of the resuliing sample was
applied to a stainless steel target plate, and mixed on the plate with 1 pl of sSDHB matrix. sDHB
matrix was prepared by dissolving 2 mg of 2,5-dihydroxybenzoic acid plus 0.1 mg of 5-
methoxysalicylic acid in 1 m! of ethanol/10 mM agueous sodium chioride 1:1 (v/v). The samples

were air dried, 0.2 ul ethanol was applied, and the samples were finally allowed to re-crystallize

under air.

MALDVTOF-MS

The MALDI-TOF mass spectrometer used to acquire the mass spectra was a Voyager
Elite (Perspective Biosysterns). The instrument was operated in the linear configuration, with an
acceleration of 20kV and 30 ns delay. External calibration using oligosaccharide standards was

used for mass assignment of the ions. The spectra from 200 laser shots were summed to obtain the

final spectrum.

Antigen binding assay

The purified, monoemeric humanized antibody variants were fested for binding to human
epidermal growth factor receptor (EGFR, also referred to in the literature as HER-T or ErbB1) on
the A431 human epidermal cell hne, using a flow cytometry-based assay. 200,060 cells (e.g.,
from human A431 cell line) in 180 pl FACS buffer (PBS containing 2% FCS and SmM EDTA)
were transferred to 5 ml polystyrene tubes and 20 pl 10 fold concentrated anti-EGFR antibody
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(primary antibody) samples (1-5000 ng/ml final concentration) or PBS only were added. After
geatly mixing the samples, the tubes were incubated at 4°C for 30min in the dark. Subsequently,
samples were washed twice with FACS buffer and pelleted at 306 x g for 3min. Supernatant was
aspirated off and cells were taken up in 50 ui FACS buffer and 2 il secondary antibody (anti-Fe.-
specific F(ab)2-FITC fragments (Jackson Immuno Researcl Laboratorics, USA)) was added and
the tubes were incubated at 4°C for 30min. Samples were washed twice witl FACS buffer and
taken up in 500 pl of FACS buffer for analysis by Flow Cytomelry. Binding was deiermined by

plotting the geometric mean fluorescence against the aniibedy concentrations.

Binding of monomeric 12G! glycovariants 1o FeyRIT A-expressing CHO oell line

CHO cells were transfected by electroporation (280 V, 950 wF, 0.4 cm) with an
expression veotor coding for theFegammaRIMA-Vall58 a-chain and the v-chain. Transfectants
were selected by addition of 6 ng/mi puromycin and stable clones were analyzed by FACS using
16 FITC-C{)}Uugated-anti—ﬁcgamma}&lﬂ 3G8 monocional antibody (BD Biosciences,
AEEschwil/Switzerland} for 106 cells. Binding of IpGl o chammaRIIIA-Val158~€xpressing
CHO cells was performed. Briefly, the anti-FegammaRIIA 3G8 F(ab®)2 fragments (Ancell,
Bayport, MN/USA) were added at 2 concentration of 10 pg/ml to compete binding of antibody
glycovariants (3 pg/m!). The fluorescence intensity referring o the bound antibody variants was
determined on a FACSCalibur {(BD Biosciences, Allschwil /Switzerland).

ADCC assay

Human peripheral biood mononuclear cells (PBMC) were used ag effector cells and were
prepared using Histopaque-1077 (Sigma Diagnostics Inc., St. Louis, MO63178 USA) following
essentially the manufactures’s instructions. In brief, venous blood was taken with heparinized
syringes from healthy volunteers. The blood was diluted 1:0.75-1.3 with PBS (not containing Ca*'
or Mg} and layered on Histopaque-1077. The gradient was centrifuged at 400 x g for 30 min at
room temperature (RT) without breaks. The interphase containing the PBMC wag coliected and
washed with PBS (50 mi per cells from tweo gradients} and harvested by centrifugation at 300 x g
for 10 minutes at RY. After resuspension of the pellet with PBS, the PBMC were counted and
washed a second time by centrifugation at 200 x g for 10 minutes at RT. The cells were then
resuspended in the appropriate medium for the subsequent procedures,

‘ The effector to target ratio used for the ADCC assays was 25:1 and 10:1 for PBMC and
NK. cells, respectively. The effector cells were prepared in AIM-V medium at the appropriate
congentration in order fto add 50 per well of round bottomn 96 wel] plates. Target cells were

4

human EGFR expressing cells (e.g., A431, EBC-1, or LN229) grown in DMEM containing 10%
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FCS. Target cells were washed in PBS, counted and resuspended in ATIM-V at 0.3 million per mi
in order to add 30,000 cells in 100 pl per microwell. Antibodies were diluted in AIM-V, added in
50 pl to the pre-plated target cells and allowed to bind to the targets for 10 minutes at RT. Then
the effector cells were added and the plate was incubated for 4 hours at 37°C in a humidified
atmosphere containing 5% CO2. Killing of target cells was assessed by measurement of lactate
dehydrogenase (LDH) release from damaged cells using the Cytotoxicity Detection kit {Roche
Diagnostics, Rotkreuz, Switzerland). After the 4-hour incubation the plates were centrifuged at
800 x g. 100 utl supernatant from each well was transferred to a new transparent flat botform 96
well plate. 100 pl color substrate buffer from the kit were added per well. The Vinax values of
the color reaction were determined in an ELISA reader at 490 nm for at least 10 min using
SOFTmax PRO software (Molecular Devices, Sunnyvale, CA94089, USA). Spontancous LDH
release was measured from wells containing only farget and effector cells but no antibodies.
Maximal release was determined from wells containing only target cells and 1% Triton X-100,
Percentage of specific antibody-mediated killing was calculated as follows: ((x — SRY(MR —
SR}*100, where x is the mean of Vmax at a specific antibody concentration, SR is the mean of

Vmax of the spontanieous release and MR is the mean of Vmax of the maximal release.

EXAMPLE 2

Resulis and Discussion

Comparison of the binding to human EGF-receptor of antibody variants I-HHA, IF-HHB,
I-HHC, T-HEA, FHLB, IFHLC, FHLAL IFHLA2, THLA3Z, I-HLA4, I-HLAS, I-HLAG, I-HLA7,
BLAR, I-HLA-9, I'HHD, -HHE, T-HUF, and -HHG, either complexed with the chimeric
ICR62 light chain or with the humanized ICR62 light chains (I-KA, KB, or I-KC) and the
parental, chimeric antibody ch-ICR62 shows that all antibodies have within one log unit similar
HC50 values. Only the I-HHA has strongly diminished binding activity (see Figure 2). Figure 1
shows the functional activity of the individual chimeric ICR62 (ch-ICR62) polypeptide chains
when combined with the humanized constructs -HHEC and I-KB, respectively. In this experiment,
eiher the light chain, the heavy chain or both chains simultaneously of the ch-ICR62 were
replaced by the above mentioned humanized constructs. This shows that the VH/VL interface
formation seems to work as well in the rodent antibody as well as in the humanized constructs.

As shown in Figure 2, the humnanized heavy chain I'-HHA could not restore binding
activity with either the I-KA, or the KB light chain. Since the I-HLA did show binding with
both the I-KA, and the 1-KB, the present inventors concluded that the heavy chain of I-HHA is

not functional in antigen binding. Figures 1 and 2, combined with Figure 3, show that the light
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chain construets KA, KR, and I-KC show binding behavior indistinguishable from the rodent
courderpart. Variant I-KC does not possess any back mutations, and additionally has its CDR1
partially humanized, such that residues 24-29 can be derived from the human acceptor sequence
{A30 of VK1, as mentioned before).

In the series LHHA, I-HHB, and I-HHC, only the latter two variants showed satisfactory
binding behavior (Figures 2 and 3). Sequence analysis of the I-HIIA revealed three potential
amino acid residues responsible for this behavior: Lys33, His35, and Tyr50. Constructs that have
Lys33 replaced by iyrosine showed good binding, as well as constructs having the Tyr50 replaced
by tryptophane. Only when these two residues were replaced by alanine and glycine, respectively,
was the binding lost. Since I-HHC did not show better binding than I-HIB, the present inventors
concluded that residues Asn60, GluGl, Lys64, and Ser65 need not be of rodent origin; or they can
be replaced by Ala, Gln, Gln, and Gly, respectively. This procedure leads to a consiruct in which
the CDRZ is more humanized, since amine acid positions 60 to 65 are part of the Kabat CDR
definition, but there is no need to graft the rodent donor residues for this antibody.

Figures 4 and 5 compare the constructs of the series FHLAIL, I-HLA2, T-HLA3, I-HLA4,
I-HLAS, and FHLAG. The best binding behavior was .observed in the constructs ch-ICR62, I-
HILAT, and IHLAZ, with an EC30 value of approx. 300 ng/ml. The other constructs had this value
increased by a factor of two, and thercfore have slightly reduced binding activity. The ﬁrst
conclusion from this data is that, within the Kabat CDR1, the Lys33Tyr, and the lle34Maet
substitutions were tolerated. These two positions are located within the Kabat definition of CDR1,
but outside of the Chothia CDR boundaries (that were based on structural rather than sequence
analysis). In the Iatter part of CDR1, then, at least some promiscuity is permitted.

The second conclusion is that, within CDR2, in addition to the above-mentioned
replacement of residues Asn60 and Glu6l by non-donor residues, Asn60Ser, Glu6iPro, and
Lys628er non-donor substitutions within the Kabat CDR were also allowed. These residues were
derived from the human germ-line IGHVS5-51 acceptor sequence, which was used as an FR3
acceptor sequence. Constructs I-HLA3 and LHLA4 differ from FHLAL and 1-HLAZ only by the
removal of the Phe27Tyr back mutation, and both the I-HLA3 and I-HLA4 constructs lose
affinity compared to their parental construct. Therefore, the third conclusion of the comparison of
FHLAL T-HLAZ, I-HLA3, IF-HLA4, IHLAS, and -HLASG is the involvement of Phe27 in antigen
binding, either directly or indirectly, via modifying the loop conformation of CDR1.

Variants 1-HLAS and IFHLA6 have the FR1 of IFHLA1 and LHLAZ, respectively,
replaced by another germ-line acceptor sequence with the Phe27 naturally present (i.e,, IGHV1-

58}. This could only be achieved by simultanecusly introducing several other mutations which
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are: ValzMet, Ala9Pro, and Alal6Thr, By doing so, the beneficial effect of {re-)introducing the
Phe27 was again abrogated.

The I-EILA7 construct was assessed to determine whether the restoration of additional
donor residues in the heavy chain CDR1 and CDR2 of the FHLABS constrict would restore full
binding activity as compared to ICR62. As shown in Figure 6, this was not the case.

As shown in Figures 7 and 8, two additional constructs, -HLAS and I-HLASY, were tegted
to determine if the full binding activity compared to ch-ICR62 could be achieved. Starting from
the L-HHB consiruct, the FR1 regions were replaced by FR1 regions having maximal homeology
within the Chothia CDR1 region. The I-HLAR construct has the FR1 of the IGHV1-58 sequence,
and the I-HLAS has the IGHV5-51 FRI region. Both constructs bound the antigen at least as well
as the ch-ICR62 antibody. The T-HLAZ construct may, in fact, be even better, with the EC50
lowered by a factor of 2. The I-HLAS construct has the same FR1 sequence as the I-HLAS and I-
HLA6 constructs and therefore bas the same non-donor residues (i.e., Val2Met, Ala¥%Fro, and
AlalGThr), suggesting that the presence of these non-donor tesidues does not have a negative
effect on binding. Non-beneficial mutations occurring in the I-HLAS and 6 arise from the
combination of a VH1 FR1 paired with a VH5 FR3, which could potentially be compensated for
by having a FR1 and a FR3 of the same VH farmily.

Shown in Figure 8 are constructs that contain non-donor residues within the CDRs. Thus,
these consiructs are even further humanized within the CDRs because the non-donor residues
occur in the human framework regions that were chosen for these constructs. The -HHE
(Fis35Ser), LHHF (Thr3§Asn) and T-HHG (Ser57Als) construets all have one residue within the
CDOR1 or CDR2 that is humanized (compared to the L-HHB construct). Construct FHHD
(Gly24Ala) was also assayed. [-HHF showed reduced binding indicating the importance of Thr58.
In contrast to the Kabat CDR residuc 58, amino acid 57 is more tolerant to substitutions, since the
Ser57Ala mutation apparently has no influence on binding {(Figure 8).

Since the FR3 region of IGHV5-51 scemed to show promising properties in the I-HLAJ
and 2 constructs, and the FR1 of the same germ-line sequence proved to be useful in the I-HLAY

construct, the FR1, FR2, and FR3 of IGHV5-51 was designed to be used together as an acceptor
for loop grafting,.

Summary of the analysis of the canonical residues in humanized ICRG2 constructs:

Vi Kabat position 2: Ile probably required.
Kabat position 71: Ile or Phe allowed.
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VH:  Pos. 24, Gly, Thr, Ala, Val, Ser allowed.
Pos. 26, Gly allowed.
Pos. 29, Phe, lie, Lew, Val, Ser allowed.
Pos. 34, le, Met, Lew, Val, Trp, Tyr, Thr allowed.
Pos. 71, Ala, Leu, Val, Thr allowed.
Pos 94, Arg, Gly, Asn, Lys, Ser, His, Thr, Ala allowed.

Resulis of the ADCC experiments

{0301 Figure 9 shows a comparison of the antibody mediated celiular oyotoxicity (ADCC) is
shown for the various glycoforms of the chimeric ICR62 antibody, as well as for the humanized
variant I-HLA4. The different glycoforms are marked by a label that either indicates not-
glycoengineered (WT), Glycoform 1 {G1), or Glycoform 2 (G2). "GlL” refers to glevoengineering
of the antibody by co-expression with GnTIHL. "G2" refers to glycoengineeriug, of the antibody by
co-expression with GnTIl and Manll. "WT" refers to antibodies that were not glycoengineered.
The light chain for all the humanized constructs is the IFKC variant, and was not Iabeled
explicitly.

16302} The chimeric, as well as the humanized antibody were improved in their potency and
efficacy by the two different glycoengineering approaches, The ch-ICR062Z construct performed
slightly better than I-HLA4 for the wild-type or the glycoforms, respective. As seen in Figure 4,
when comparing the affinities of the two antibodies towards their antigen, the c¢h-¥CR62 had a
twofold lower EC50 value. This difference in affinity is here reflected in differences in efficacy.

10343] Figure 10 shows a comparison of the antibody mediated cellular cyotoxicity (ADCC) for
the non-glycoengineered ("wild-type") and the G2 glycoform of the humanized ICR62 antibody
constructs -HHB and 1-HLA7. The same antibodies were applied to two different target cell
lines. In panel A of Figure 10, the target cell line LIN229 is used; and in panel B of Figure 10, the
cell line A431 was used. The A431 celis are apparently more susceptible towards antibody
mediated cell killing than the LN229 cells. More imnportanily, the glycoengineering enhanced the
potency of both antibodies. This effect seemed to be more pronounced for the I-HLAT than for the
-HHB. The percentage of cell killing at maximal antibody concentration for the I-HHEB could be
shifted from —~30% to ~40% by introducing the G2 giycoengineered variant, when using the
LIN229 target cell line. When using the A431 cell line, this value was apparently unchanged. This
behavior was completely different for the I-HLA7 antibody. Target cell killing at maximal
antibody concentration was shifted from about 10% to about 50%, for the LN229 cells, and from
about 40% to about 70% for the A431 cells by introducing the G2 glycoengineering variants. In

this case, despite having 1qwex" activity in the non glycoengineered antibody for the 1-HLA7
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relative to I-HIB, the ranking of activity is reversed for the giycoengineered antibodies. Figures
11 and 12 also show comparisons of non-glycoengineered forms (WL} and G2 gleyoforms of

chimeric ICR62 and the humanized ICRE2 antibody construscts [-HHEB and FHLAT.

EXAMPLE 3

E

Preliminary Toxicity Study by Intravenous (Bolus) Administration to
Cynomolgus Monkeys — Bioanalytical Analysis

INTRODUCTION

Glyeo-enpineered Anti-BEGER assay

{8304 This Bioanalytical Analysis describes the measurement of anti-EGEFR i samples
originating from cynomolgus monkeys following intravenous (bolus) administration of anti-
EGFR (recombinant, glycoengineered anti-EGFR antibody produced from transfected
mammalian cells in culture with antibody expression vectors harboring the heavy chain I-HEHDB
and the light chain I-K.C genes as described above, and purified as described above) as described
in the protocol set forth herein below. A total of 78 monkey serum samples were stored frozen at
about -20°C until vse.

(03951 The Bioanalytical methods used for the determination of anti-EGFR. used an ELISA
method to reasure serum concentrations of anti-EGFR.  Acceptance criteria were set at =20%

{&25% tow QC) for precision and inaccuracy.

MATERIALS AND METHODS

[6306] Obiective: The objective of this study was the assessment of systemie toxic potential of

Glyco-mAb (anti-EGFR) intravenous {bolus) administration to Cynomolgus Monkeys followed
by an 8~week recovery period.
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TABLE S
Animal model Cynomolgus Monkeys, accepted by regulatory
agencies, background daia available.
Justification for use of The primate was the non-rodent species of choice
the primate because it alone conserves two critical parameters:
EGFR. antigen recognition by the test antibody, and
test antibody Fe region recogpition by irmmune
gystern Fo receplors.
Route Intravenous (Bolus), to simulate the conditions of
clinieal administration.
TABLE 9 Treatment groups and dosages
+ Group i 3
Compound o Glyco-mAb{Anti-EGFR)
Dosage (mg/kg/day) 1.5 12

a

Rationale for dosage level selection

18307)

1.5-75 mgl/kg is the expected range for human studies (7.5 mylkyg being the

corresponding dose for a similar compound in humans).

TABLE 10: Identity of treatment groups

Group | Treabnent Posage Number of animals Animal 1D Numbers
(mp/kp/day)
# Male Female Male Female
1 Glyco-mAb 1.5 i 1 623 590
1 (Anti-EGFR}
2 Glyco-mAb 4.5 1 i 461 462
{Anmi-EGFR)
3 Glyco-mAb 12 i 1 463 612
{Anti-EGFR)

# Expressed in terms of the test substance as supphied.
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TABLE 11: Animals

Species

Cynomolgns monkey (purpose bred).

Age received

Approximately 15 months.

‘Weight range ordered

t.5t0 2.5 ke

TARLE 12: Administration of Anti-EGFR

Route

Intravenous injection.

Treated at

1 Constant dosages in mg/kg/octasion

Yolume dosage

Caleulaied io advance, based on the most recently
recorded bodyweight.

Individuzl dose volume

1 mi/kg/day

Frequency Days 1, 8, 15 and 22, immediately before feeding.
1 Sequence By group.

Dose sites Using left saphenous veins.

Injection Bolus, new sterile disposable needle per animal.

Formulation

A record of the usage of formulation was maintained
- based on weights. This balance is compared with the
expested usage as a check of corgect adrministration.

TABLE 13: Clinical observations

Animals and their cage trays

Visually inspected at least twice daily for evidence of
reaction to treatinent or ill-health.

Deviations from normal
recorded af the time in
respect of

Mature and severity.
Date and time of onset.
Duration and progress of the observed condition.

Physical examination

Onee each week for all animals.

&)ally records of cage trays

For vomitus, blood, diarthoea, ete.

TABLE 14: Dosing Frequency:

Frequency

1. Enmediately pre-dose.
2. % to 2 hours after completion of dosing.
3. As late as possible in the working day.

Injection sites

Daily.
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TABLE 15: Toxicokinetics
Iray Animals Sample times hours after dosing,
1 All animals 1,4, 12,24, 72, 120,
g All animals Predose, 1 hour post-dose (169 howrs post Day 1 dose).
15 All antmals Pre-dose, 1 hour post-dose (337 hours post Day 1 dose).
22 All enimals Pre-dose, | hour post-dose (305 hours post Day 1 dose).
29 All animals 672 hours post Day 1 dose.

TABLE 16: Samples

Sample site Suitable vein.
Anticoagulant/Sample No anticoagulant/0.7 mwi.
volume
Total number of samples | 104.
tnken .
Separation of serum By centrifugation af ambient temperature unless otherwise
indicated to provide a minimmm of 0.3 mi, where possible.
Storage of serum Appropriately labeled plastic tubes.
Deep frozen (approximately -20°C), while awaiting
bioanalysis.
Histology
TABLE 17: Tissue Fixation
1 Standard 10% Neutral Buffered Formahin.
Others Testes and epididymides: Initially in Bouin’s {luid.
Eyes: Initially in Davidson’s fluid.
TABLE 18: Histology
‘ Processing All animals.
Reutine staining 4-5 wm sections stained with haematoxylin and eosin,

Immumoassay Procedure

{0308} A plate was coated with 100 pl per well of coating solution (5 pl sheep anti-human IgG
(monkey adsorbed TgG, the Binding Site, UK) added to 11495 pl bicarbonate buffer (0.05M,
pH9.6) and incubated for approximately 2 hours at room temperature., The plate was washed 3
times with 400 il per well of wash solution (IJBS (Sigma Chemical Co., UK) 0.01% (v/v) Triton-
X100 (Sigma Chemical Co., UR)} and tapped dry.
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Assay buffer (1% w/v BSA, Sigma Chemigal Co., UK) was added at 200 pu per well and
incubated for approximately i hour at room temperature. The plate was washed 3 times with

400 pl per well of wash solution and tapped dry.

The calibration standards, Quality Controls (QC) and/or samples were added at 100 pl per
well and incubated for approximately 2 hours at room temperature, after which the plate
was washed 3 times with 400 ptl per well of wash solution and tapped dry.

The conjugate solution {6 pl goat anti-human IgG kappa-HIRP conjugate {Bethyl
Laboratories Inc., USA) added to 12 ml assay buffer) was added at 100 ui per well and incubated
for approximately 1 hour at room temperature. The plate was washed 3 times with 400 pl per
well of wash solution and tapped dry.

Trimethylbenzidine (TMB; Europa Bioproducts, Ely, UK) was added at 100 il peer well.
The plate was covered and incubated for approximately |5 minutes at room temperature. 100 ul
of 'stop solution (0.5M HICI, Fisher, UK) was then added to each well. Abserbances were read at
450 n;m (reference filter 630 nm) on a DYNATECH MRX microplate reader {Mettler Instruments,
UK).

RESULTS AND DISCUSSION

Test Sample Analysis

Concenirations of anti-EGFR were measured by an immunoassay method (ELISA) in 78
monkey serum samples generated according to the protocol described herein above. These results

are presented in Tables 19-21, below.
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TABLE 29

Serum concentration of anti-EGFR in monkey serum (pg/ml) following Intravenous
administration of 1.5 mg/kg anti-BGFR on days 1, 8, 15 and 22

(GROUP 1)
Timepoint Animal number
IM 623 1F 590 Mean *

Day § 1 hour 33432 30.86 32.14 1.8
Dav 1 4 hours 27.33 2748 27.41% 0.1
Day 1 12 hours 13.09 17.01 15.05 2.8
Day 1 24 hours 9.656 2468 93.562 0.1
Diay 1 72 hours 2.528 0.786 1.657 1.2
Day 1 120 bours 0.845 0431 0.638 0.3
Day 8 predose 0.538 0.287 0.413 0.2
Day 8 1 hour 30.02 12.07 24.55 7.7
Day 15 predose 0.902 0.382 0.642 04
Day 15 1 hour 17.91 33.08 25.50 10.7
Day 22 pradose 1.065 0.595 0.830 6.3

1 Day 22 Thour 19.41 33.00 26.21 9.6
Pay 1672 howrs 1.202 0.362 0.782 0.6

sd standard deviation
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TABLE 20

Seram concentration of anti-EGFR in monkey serum (pug/ml) following Intravenous
administration of 5.0 mg/kg anti-BEGFR on days 1, 8, 15 and 22

(GROUP 2)
Timepoint Animal number Mean sd
M 461 2F 462

Day 1 1 hour 3245 29.51 30,98 2.1
Day 1 4 hours 32.39 29,57 30.98 2.0
Day 1 12 houss 28.05 25.88 26.97 1.5
Day ! 24 hours 23.70 23,78 23.74 0.1
Pray 1 72 hours 14.03 14.38 14,21 0.2
Day 1 120 houss 1042 8.137 9.279 i.6
Day 8 predose 4.672 3.683 4.178 0.7
Day 8 1 howr 2591 31.06 2845 3.6
Day 15 predose 5.752 5.450 5.601 0.2
Day 15 1 hour 32.20 3538 33.79 2.2
Day 22 predose BLQ 6.457 3,249 -
Day 22 1 hour 26.93 30.23 28.61 2.3
Day 1 672 hours BLQ 4.845 2.423 -

BLG  below limit of quantification (<0.195 pg/ml)
sd standard deviation
Note: BLQ entered as zero in calculations
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TABLE 21

Serum concentration of anti-EGFR. in monkey serum (pp/ml) following Intravenocus
administration of 15 mg/kg anti-EGFR on days 1, 8, 15 and 22

(GROUP 3)
Timepoint Animal number Mean sd
3M 463 3F 612

Day 1 1 hour 262.2 168.0 215.% 66.6
Day 1 4 hours 223.3 174.5 108.9 345
Pray 1 12 hours 164.9 165.7 165.3 0.6
Day 1 24 hours 1417 146.0 1439 3.0
Day I 72 hours 99.54 86.64 93.09 9.1
Day 1 120 hours ! 86.64 69.08 77.86 2.4
Day & predose 65.86 452% 535.54 14.6
Day & 1 hour 282.1 209.9 246.0 5L.1
Day 15 predose. | 98.43 71.21 8482 19.2
Day 15 1 hour 385.9 231.4 308.7 109.2
Day 22 predose 1173 105.6 111.5 8.3
Day 22 1 hour 234.1 402.5 3183 1191
Day 1 672 hours 127.5 122.9 125.2 33

sd standard deviation

EXAMPLE 4

Preliminary toxicity study by intravenous (bolus) administration to
cynomolgus monkeys -~ Toxicokinetics

Supanary

Three groups of cynomolgus monkeys (1 male and 1 female per group) were administered
intravenous bolus doses of anti-EGFR on Days 1, 8, 15 and 22 of a 28-day toxieity study in order
to assess the systemic exposure of the animals to anti-EGFR. Serum concentrations of anti-EGFR
in samples collected up to 672 hours after the first dose were determined by means of an
immunoassay method. Pharmaceokinetic analysis of serum concentration-time data resulled n the

following pharmacolanetic parameters:
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TABLE 22
Piose Cmax '}'mﬂx AUCg AT CL VSS 13 fi2
{myg/ke) lAnimal | (pg/mL)| (8} | {(pg.b/ml) fpg./miy (. /W/hg)y | {mll/kg) {(i/h) (I}
1.5 {iMe23 33.42 1 830.4 g49.4 1.778 60.79 0.0214 32.5
1.5 |IF550 30.86 i TAR.4 774.9" 1.962° 57.85° (.0105° 5607
4.5  pEMA4G6t 32.45 1 2537 3005 1.488 133.6 0.0110 63.1
4.5 12F462 29.57 4 2378 2719 . 1.663 1332 g.o1n 574
17 PM463 262.2 i 18310 29876" 0.4058" 71.33° 0.0G56" 124.3"
12 BF6i2 174.5 4 15980 21400" 6.5552° 66.94" 0.0082° 24 4"
i \Jalue is an estimate as the data did not meet all the acceptance criteria defined in Data Processing
and should be treated with caution
{0314} The relationships between areas under the serum anti-EGFR. concentration-time curves

{6315]
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(AUC,q) and dose level on Day 1 are presented below:

TABLE 23
Deose level | Dose level AUC, g ¥atio
(mg/kg/occasion)]  ratio Males Females
I.5 1 1 1
4.5 3.0 31 32
12 8.0 229 21.4

The rate and extent of systernic exposure of monkeys to anti-EGFR, characterised by
AUCheu, increased approximately proportionately with increasing dose over the dose range 1.5 1o
4.5 mg/kg/occasion but by more than the propertionate dose increase over the dose range 4.5 to
12 mg/kgloceasion on Day 1. At the highest dose (12 mg/kg/occasion) the AUC, g was ea 2.8-
fold higher than that predicted by a linear relationship.

The extent (AUC) of systemic exposwre of female ménkeys to anti-BOGFR was
generally similar to the exposure in male monkeys.

After repeated intravenous doses, the pre-dose serum concentrations of anti-EGFR were
generally higher than those values after a single dose and indicated acownulation of anti-EGFR
serum throughout the period of the study.

The terminal half-life could not be estimated adequately for all animals, but where 1
could be estimated was in the range 32.5 to 63.1 hours, and appeared to increase with dose in

male animals. Total serum clearance of anti-EGFR appeared to be independent of dose over the
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range 1.5 — 4.5 mg/kg/occasion but was veduced at the top dose lovel in male and female
monkeys.

in conclusion, the extent of systemic exposure of cynomolgus monkeyvs to anti-EGFR
appeared to be characterised by non-linear (dose-dependent) kinetics over the dose yange 1.5 0 12
mg/kgloccasion on Day 1 of the intravenous toxicity study. Increasing the dose of anti-EGFR
gbove 4.5 mg/kg/occasion is likely to result in a higher systemic exposure than would be
predicted from a linear relationship, which is consistent with the possibility of a capacity limited
process for the elimination of anti-BGFR.

In addition, the study also provided evidence that in general there were no differences in
the systemic exposure of male and female monkeys to anti-EGFR and that there was

accurmnulation after repeated infravenous administration.

Introduction

Three groups of one male and one female cynemolgus monkey were administered anti-
EGFR by intravenous bolus injection, at dose levels of 1.5, 4.5 and 12 mg/kg/oceasion on Days 1,
8, 15 and 22 of a preliminary {oxicity study. Blood samples were taken from each animal at the
following time-points following administration on Day 1: I, 4, 12, 24, 72 and 120 hours post-
dose. In addition, samples were taken pre-dose and at 1 hour post-doese on Days 8, 15 and 22 and
at 672 hours afier the first dose on Day 1. The separated serum was frozen at ca -20°C prior 1o

analysis of serum concentrations of anti-EGFR by an immmunoassay method.

Abbreviations
AUC Area under the serum conceniration-time curve to infinite thne
AUC s Area under the serum concentration-time curve during a 168-hour
dosing interval
BLQ Below the limit of quantification
oa Approximately
CL ‘ Total serom clearance
Crnax Maximum serum concentration
F Female
k Terminal rate constant
M Male
ty Terminal half-life
Tmax Time at which Cmax ocowred

Vss Volume of distribution at steady-state
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Antibody used for study

Glyco-mAb (Anti-EGFR}), an anti-EGFR antibody Fo-enginesred for increased Fe-
FogammaRIIT receptor binding affinity and increased ADCC, was produced, purified and
characterized as described above. Briefly, antibody was produced by co-transfection of HEK-
793-EBNA cells with plasmid DNA vectors for expression of I-HHB antibody heavy chain, LKC
antibody light chain, Go'T-II and Manil. A linearly scaled-up version of the transfection method
described above was employed, transfecting cell monolayers cultured in rolier bottles instead of
T_flasks. An additional flow-through anion-exchange chromatographic step using (J-sepharose
matrix was included in the purification process immediately before the size exclusion
chromatographic step described above.

The glycosylation patiern of the Fe-engineered antibody was analyzed as described above
using MALDITOF-MS spectrometry of enzymatically released Fo-derived oligosaccharides. The
oligosaccharide profile is shown in Figure 23.

Binding to human EGFR and monkey EGFR was demonstrated by whole-cell binding as
described above using A431 and COS-7 cells, respectively, and FACS-based analysis. Binding
curves are shown in Figures 24 and 25 respectively.

Icreased FogammaRIT receptor binding resulting from the applied Fc engineering was
demonstrated as described above using whole cell binding to CHO cells engineered for surface
expression of human FegammaRIl and FACS-based analysis, Results are shown in Figure 26.
Additionally, the engineered antibody has equivalent degree of Fe-engineering to the “Glyco-2”
antibody (75% on Fo-oligosaccharides being of non-fucosylated type) described elsewhere
(Ferrara, C. et al., J Biol Chem. 2005 Dec 5; [F-publication ahead of print]). Such Fe-engineered
antibodies have up to 50-fold increased binding affinity for human FegammaRI] relative to a
standard non-Fc engineered antibody (Equilibrium dissociation constanst of 15 and 150 nM for
the 158V and 158F polymorphic varianis of the buman receptor vs. 750 and 5000 nM for the
same receptor variants, respectively, when binding to non-Fo engineered human [gG1 antibodies).

ADCC was measured as described aboved using two target cell lines: A549
human lung carcinoma cells and CYNOM-K1 cynomolgus monkey keratinocyle cells. Results

are shown in Figure 27 and 28, respectively.

Data processing

Pharmacokinetic parameters were caloulated using the cormputer program WinNonlin Pro

vergion 3.3 (Pharsight Corporation, USA).
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All serum concentrations supplied as part of this study were reporied to 4 significant
figures or 3 decimal places. Pharmacokinetic paramelers were reporied as follows: Cmax ,
AUC 65, CL and Vss to 4 significant figures; kto 4 decimal places; ty to 1 decimal place.

Values that were BLQ (<0.195 pg/mL) were entered as zero in the pharmacekinetic

processing.

Toxicolinetics

Maxirmum serum concentrations of anti-EGFR (Cmax) and their times of ocourrence
(Tmax) were the observed values. Aveas under the serum anti-EGFR. concentration-time curves
within a 168-hour dosing interval {(AUC,ss), were estimated by the linear trapezoidal rule. In the
calculation of AUC,s values the serum anti-EGFR concentrations at zero hours were estimated
by back extrapolation using log-lincar regression analysis, based on the first two sampling times,
however, if the serumi concentration did not decline during this period then the serum
concentration at zere hours was considered to be equivalent to the concentration at the first
sampling time. Areas under the serum anti-EGFR concentration-time curves to mfinite time

(AUC), were estimated by the following expression:
AUC = AUC, 4 + Clastk

Where Clast is the predicted serum concentration at the last quantifiable sample point and k is the
terminal rate constant.

Terminal rate constants (k) weve estirnated by fitting a linear regression of log
concentration against time. For the estimate of k to be accepted as reliable, the following criteria
were imposed:

i The terminal data points were apparently randomly distributed about a single

straight line (on visual inspection)

2. A minimum of 3 data points was available for the regression
3. The regression coefficient was 20.95, and the fraction of the variance accounied

for was 20.90

4. The interval including the data points chosen for the regression was at least two-
fold greater than the half-life itself

Terminal half-lives () were calculated as 2/k. Total serum clearance (CL) was
calculated as Dose / AUC. Volume of distribution at steady-state (Vss) was calculated as
Dose AUMC/AUCZ.  Accumulation (R) was asscssed as the ratio of the trough concentration
following the last dose (Day 22) to the trough conceniration following the first deose (Day 1) ie

serum conceniration at 672 hours/ serum concentration at 168 hours (pre-dose on Day 8).
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Resulis and Discussion

Blood samples were taken up to 120 hours afler dosing on Day 1; at pre-dose and | hour
post-dose on Days 8, 15 and 22, and at 672 hours post dosing on Day | during a toxicity study to
assess the systemic exposure of male and female monkeys 10 anti-BEGFR following inmavenous
bolus administration of anti-EGFR at dose levels of 1.5, 4.5 and 12 mg/kg/occasion on Days 1, 8,
15 and 22 of the study. Serum concenirations of anti-EGFR in samples taken up to 168 hours
post-dose are presented in Tables 27-29, and the mean serum concentration-time profiles are

illustrated in Fipures 18 and 19,

Pharmacokinetic parameters of anti-EGFR. are presented in Table 50, and the AUC g
values are summarised below:
TABLE 24

Dose level ALICLI6E (ng.b/mL}
(mg/kg/occasion) Males Females

15 3304 748.4

4.5 2537 2378

12 18310 15980

The times at which the maximum serum concentrations occurred {Tax) were generally 1
hour post-dose (the first sample point) but occurred at 4 hours post-dose (the second sample
point) in females 2F462 (4.5 mg/kg) and 3F612 (12 mg/kg). However, for both these females, the
concentrations at 4 hours post-dose were very similar to those concentrations at 1 hour post-dose
and were probably within the variability of the assay. Therefore the apparent delay in Tmax is
unlikely to be of any significance.

Serum concentrations of anti-EGFR prior te the succeeding dosc were quantifiable m all
animals except male 2M461 on Day 22 (4.5 mg/kgloccasion dose level) therefore, in general,
anirnals were continuously exposed to quantifiable concentrations bf anti-EGFR during a dosing
interval.

The relationships between arcas under the serum anti-EGFR concentration-time curves

(AUC, g) and dose level on Day 1 are presented below:
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TABLE 25
Dose level Dase tevel AU 4 ratio
(mg/ky/oceasion) ratio Males Females
1.5 i 1 1
4.5 3.0 3.1 3.2
12 8.0 22,0 21.4

The rate and extent of systemic exposure of monkeys to anti-EGFR, characterised by

AUC g8, increased approximately proportionately with increasing dose over the dose range 1.5 to

4.5 mglkgloccasion but by more than the proportionate dose increase over the dose range 4.5 to

12 mg/kg/occasion on Day 1. At the highest dose (12 mgfkg/occasion) the AUCes Was ca 2.8~

fold higher than that predicted by a linear relationship (Figure 20).

The extent (AUC ) of systemic exposure of female monkeys to anti-EGFR was

generally similar to the exposure in male monkeys.

After repeated intravenous doses, the pre-dose serum concentrations of anti-EGEFR. were

generally higher than those values after a single dose (Figures 21-22) and indicated accumulation

of anti-EGFR. in serum thronghout the period of the study. This accurmulation was generally

lower in females than in males, except at the highest dose level. The ratios of the trough {pre-

dose) concentrations following the last dose on Day 22 (672 howrs post Day 1 dose} to the trough

concentration following the first dose on Day 1 are presented in the Table 26, below:

TABLE 26
Dose tevel R
{mg/lg/occasion) Males Females
1.5 2.23 1.26
4.5 * 1.32
iz 1.94 272
#Could not be calenlated as trough
concentration was BLQ

“The terminal rate constants (k), and corresponding terminal halfilives (i), of anti-EGFR

on Day 1 are presented in Table 30. The terminal half-life could not be estimated adequately for

all animals, but where it could be estimated was in the range 32.5 to 63.1 hours, and appeared 1o

increase with dose in male animals.

Total serum clearance of anti-EGFR appeared to be

independent of dose over the range 1.5 — 4.5 mg/kg/oceasion but was reduced at the highest dose

level in male and fermale monkeys.
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In conclusion, the exlent of systemic exposure of cynomolgus monkeys to anti-EGFR
appeared to be characterised by non-linear (dose-dependent) kinetics over the dose range 1.5 to 12
mp/kgloceasion on Day 1 of the intravenous toxicity study. Increasing the dose of anti-EGFR
above 4.5 mg/kg/oceasion is likely to result in a higher sysiemic exposure than would be
predicted from a linear relationship, which is consistent with the possibility of a capacity limited
proeess for the elimination of anti-EGIR.

In addition, the study also provided evidence that in general there were no differences in
the systemic exposure of male and female monkeys to anti-EOFR and that there was

accumulation after repeated intravenous adminisiration.

TABLE 27

Serum concentrations (pg/ml) of anti-EGFR in monkey serum following intravenous
adroinistration of 1.5 mg/kg anti-EGEFR on Days 1, 8, 15 and 22

Animal number
Timepotnt 1M 623 IF 590
Day 1 1 hour 3342 30.86
Day 1 4 hours 27.33 27.49
Day 1 12 hours 13.09 17.81
Day 1 24 hours G656 9.468
Pay 1 72 hours 2.528 {(.786
| Day 1 120 hours 0.845 0.431
Day 8 pre-dose 0.538 0.287
Day 8 1 hour 36.02 19.07
Day 15 pre-dose 0.902 0.382
Day 15 1 howr 17.91 33.08
Diay 22 pre-dose 1.065 0.595
Day 22 1 hour 19.41 ©33.00
Day 1 672 hours 1.202 0.362
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TABLE 28

Seram concentrations (ug/mi) of anti-EGFR in cynomolgus monkey serum following
intravenous administration of 4.5 mg/kg anti-BGFR on Days 1, 8, 15 and 22

(Timepﬂint Animal number
20 461 2F 462
Day 1 1 hour 3245 29.51
Day 1 4 bours 32.39 29.57
Day 1 12 hours 28.05 25.88
Day 1 24 hours 23,770 23.78
Day 1 72 hours 14.03 14.38
} Day } 120 hours 10.42 8137
Day 8 pre-dose 4.672 3.683
Day 8 1 hour 2591 31.06
Day 15 pre-dose 5,752 5.450
Day 15 | hour 32.20 3538
Pay 22 pre-dose BLQ 6.497
Day 22 1 hour 26.98 30.23
Day 1 672 hours BLQ 4 8435
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TABLE 29

Serum conecentrations (pg/inl) of anti-BGFR in cynomolgus monkey serum  following
intravenous administration of 12 mg/kg anti-EGFR on Days 1, 8, 15 and 22

Animal number
Timepoimnt V693 5 590
Day 1 1 hour 262.2 168.0
Day 1 4 hours 2233 174.5
Day 1 12 hours 164.5 165.7
Day 1 24 hours 1417 146.0
Day 1 72 howrs 99.54 R6.64
Day 1 120 hours 86.64 69.08
| Day 8 pre-dose ' 65.86 45.21
Day 8 | hour 2821 209.9
Day 15 pre-dose 98.43 7121
Day 15 1 hour 385.9 231.4
Day 22 pre-dose 117.3 105.6
Day 22 1 hour 234.1 402.5
Pray 1 672 hours 127.5 122.9
TABLE 30

Pharmacokinetic parameters of anti-EGFR on Day 1 of weekly intravenous
administration of anti-EGFR to cynomolgus monkeys

Dose C!ngx T,,m,; AUCI AUC CL Vss k tiz
(rag/kg) Animal | (pg/mL) (1) (pgh/ml)  (uph/mL) (mbL/keg) (mi/kg) {1/} (i)
1.5 [iMe6e23 | 3342 1 §30.4 849.4 1778 60.79 0.0214 325
1.5 |IF5%0 36.86 i 748.4 7749 1.962° 57.85°  0.0105° 66.0°
4.5  [2MA46! 32.45 1 2537 3005 1.488 133.0 G.0110 63.1
4.5 pRrFAGL 29.57 4 2378 21g 1.663 133.2 0.0121 57.4
2 [3MA463 | 2022 I3 18310 29870" 0.4058" 71.33°  0.0056" 12437
12 BF612 | 1745 4 15980 21400 0.5552° 66.94" 00082 B4.4°

a  Value is an estimate as the data did not meet all the acceptance criteria defined in Data Processing
and should be treated with caution
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Blood Chemisiry and Haematology

Blood samples were taken from the femoral vein of cynomolgous monkeys that had been
administered an intravenous bolus injection of GlycoMAR anti-EGFR on days 1, 8, 15, and 22.
Samples were taken from the limb not used for dose administration, following overnight
deprivation of food (not deccdents). Samples were examined at pretreatment, three days afier the
second dose, and on termination for the folfowing parameters, using hthium heparin as
anticoagulant:

Alkaline phosphatase
Alanine amino-iransferase
Aspartate amino-iransferase
Bilirubin - total

Urea

Creatining

Glucose

Cholesterol - total
Triglycerides

Sodium

Potassium

Chloride

Caleium

Phosphorus

Total protein

Protein electrophoretogram
Albumnin/globulin ratio

Average normal cynomolgus monkey blood chemistry analysis data are presented in
Table 31.

TABLE 31

Cynomolgus monkeys (origin Mauritius)--Blood Chemistry

Parameter | sex n 1% 5% 50%e 9E% 9% IEan s.d.
ALP M 949 837 1329 2147 | 3201 3899 2175.5 565.44
F 881 946 1342 2144 | 3163 3740 21641 552.82
ALP-N M 511 481 579 881 1453 1771 923.0 260.88
F 499 427 546 846 1362 1694 879.5 240.24
ALT M 1489 | 24 30 50 87 127 53.7 19.07
¥ 1407 | 23 28 46 84 il 463 18.65
AST M 1487 | 26 30 41 63 101 43.6 17.57
F 1404 | 25 29 3% 61 89 41,7 13.59
gGT M | 663 95 118 178 202 342 188.5 52.47
F 641 81 102 153 232 266 158.6 38.38
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Parameter EEX w 1% 5%% 0% 95% 999, Mesn .4k,
LAY M 207 18 26 40 79 217 451 28.25
r 265 15 20 35 G2 89 371 12,73
GLDH M 159 8 10 17 35 126 201 1646
F 159 & 8 15 27 35 16.3 597
Bilirubin M 1494 i i 3 8 11 3.8 2.04
F 1413 i 2 14 8 11 4.1 2.07
LD M 99 160 596 808 1166 2029 838.3 21875
¥ 82 477 529 Til 945 1021 715.0 117.07
CPR. M 331 68 83 179 713 1867 2874 464,03
F 335 57 77 184 925 2628 3057 534.02
Indix Bill 0 59 i 2 4 10 11 4,2 215
F 57 1 2 4 5 7 3.6 1.13
Direct M 59 0 G 0 2 3 0.2 0.65
T Bilirubin
F 57 0 0 0 1 3 0.2 0.52
Bile Acids M 386 0.9 2.5 6.4 15.3 234 7.38 4574
F 380 1.4 3.0 7.0 12.9 7.8 7.41 3474
Urea M 1457 3.01 3.06 5.50 8.81 10.53 5,775 1.5710
Foo| 1379 | 277 342 1533 |856 9.90 5.559 1.5432
_ Creatinine M 1458 55 59 71 87 94 71.6 8.67
F 1343 56 60 72 87 85 727 8.36
Glucose M 1455 2.22 2.64 371 5.21 0.37 3,809 0.8135
¥ 1380 223 2.65 3.63 5.18 6.34 3735 0.7990
Cholesterol M 1455 1.69 1.93 2.68 3.55 396 2.706 1.4909
F 1382 1.83 2.15 2.86 3.69 4.05 2.B85 0.48513
Chol HDL M 45 1.26 1.34 1,79 2.23 2.59 1.784 0.3128
F 45 1.09 1.31 1.82 2.43 2.55 1.844 (.3179
Chol VLDL M 45 4.00 0.00 0.00 0.63 0.11 0.004 0.0175
F 45 4.00 0.00 .00 0.12 0.19 0.012 0.0370
NEFA ™~ M 132 0.10 0.28 0.98 1.84 2.44 0.994 0.4700
¥ 132 0.14 0.22 1.06 1.90 2.18 1.670 0.4704
Trighycerides | M 1453 0.26 0.32 0.33 0.86 1.30 0.561 0.2051
F 1374 0.26 0.34 .57 .90 1.14 ¢.587 0.1778
Ph Lipid M 64 1.65 1.68 2.18 2.91 3.135 2.254 0.3769
F 49 1.77 1.83 2.44 2.91 2.98 2.405 0.3267
Uric Acid M 117 D 0 0 8 8 1.1 2.34
r 17 0 0 O 1 1 0.4 0.51
Na M 1461 | 141 142 147 152 155 1468 3.00
Fo11382 | 140 | 142 147 153 157 1473 3.34
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Parameier | sex 7 1% 5% 50% 95% 99% e §.d.
K M 1460 | 3.2 34 4.0 5.0 5.6 4.08 0,511
F 1382 3.2 3.3 4.0 4.9 54 401 0.484
Cl M 1461 102 104 i08 k12 1i5 167.7 271
F 1382 102 104 108 113 ii6 108.4 2.83
Ca M 1462 | 2.31 2.39 2.56 2.76 2.877 2.568° 0.1176
F 1382 | 2.32 239 2.57 2737 2.89 2.572 0.1168
Phos M 1172 1.16 146 1.93 2.43 2.69 1,921 0.3126
¥ 1098 1.17 1.37 1.84 2.35 2.60 i.844 0.2978
Chel LIDE M 45 (.54 0.62 1.20 1.87 £.92 1.253 03694
F 45 0.69 0.78 1.19 1.83 1.88 1.233 0.2906
Bicarbonate M 288 7 10 i7 22 25 16.5 3.51
F 283 & 10 16 22 25 159 31.81
Total Protein | M 1455 | T T4 80 87 20 8§0.2 4.06
F 1381 71 T4 81 89 92 81.2 432
Albumin M 346 34 38 43 46 49 42.6 1.67
(Chemical}
F 342 36 38 43 47 49 4277 2.60
Albumin M 1089 |33 36 43 51 54 443 4,46
' F | 1019 |34 37 45 52 55 447 4.58
| Globulin M 289 31 32 36 41 45 36.3 2.83
F 285 30 32 37 43 48 37.5 3.59
AJG Ratio M 344 0.7% 0.98 1.17 1.39 1.45 1.172 0.1215
{Chemical} :
F 336 0.84 .95 1.14 1.34 1.42 1.143 0.1274
AJG Ratio M 1068 | 0.68 0.30 1.26 1.65 1.82 1.252 0.2522
_ F 998 0.67 0.79 1.26 1.66 1.81 1.247 0.2647
Al Globulin | M 1105 |2 2 3 4 4 2.8 0.62
F 1035 12 2 3 4 5 2.8 0.64
AZ Globulin | M 1165 | 3 3 4 6 7 4.2 0.92
F 1035 3 3 4 6 7 4.2 1.61
beta M 1105 12 13 i6 22 24 16.6 2.63
Globulin
F 1035 12 13 16 22 25 16.8 2.85
gammna M 1105 | § 9 i2 17 18 12.6 2.26
Globulin
F 1035 ¢ 8 9 13 17 20 13,1 2.52
Aldolase M 96 9 i4 21 38 57 22.0 7.48
¥ 97 10 13 19 48 24 219 11.9%
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Parameter | sex n 1% 5% 58% 5% 99% rmens e.d.
Plasm CHE i1 17 4159 4159 5745 2160 9160 59198 1181.68
F 17 3271 3371 5869 8367 2367 5689.2 1512.98
CRP M 37 0.000 0,000 § 0002 | 0.013 0.026 0.0032 0.00414
¥ 56 0.000 0.000 | 0.002 | 0.004 0.607 0.6017 0.00167
T3 M 4{) 1.9¢ 190 2.50 3.38 3.58 2,537 0.4011
F 40 1.71 £.96 2.5% 3.06 4.02 2.631 0.3799
T4 M 40 33 42 59 86 92 39.7 11.84
F 40 38 40 56 HE 197 58.6 14.37
[8346] Samples for haematological, peripherai blood analysis were taken from the feroral vein

of cynomolgous monkey that had been administered an intravenous bolus injection of GlycoMAR
anti-EGFR. on days 1, 8, 15, and 22. Samples were taken from the limb not used for dose
administration, following overnight deprivation of food (not decedents). Samples were examined

at pretreatment, three days after the second dose, and on termination for the following parameters:

1) Using EDTA as anticoagulant -
HaematocritHaemoglobin concentration
Ervthrocyte count
Reticulocytes
Mean cell haemoglobin
Mean cell haemoglobin conceniration
Mean cell volume
Total leucocyte count
Differential leucocyte count
Platelet count
Abnormalities of the blood morphology

Anisocytosis
Microcytosis
Macrocytosis
Ttypochromasia
Hyperchromasia

2} Using citrate as anticoagulant -
Prothrombin time
Activated partial thremboplastin‘time

0347} Average normal cynomolgus monkey hematology analysis data are presented in Table 32.
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TABLE 32

PCT/EBZOO7/003542

Parameter sex " 1% 5% 50%: 95% 99% Ienn 5.4

HCT M 1495 0.385 0.401 .443 (.488 0.512 1 0.4435 0.02776

F 1426 0.376 0.399 0.442 0.489 0.508 | 0.4424 0.02947

Hacmoglobin M 1495 11.4 i2.1 133 14.5 15.1 13.31 (0.769

F 1426 i1z 118 132 14.5 151 13.21 ¢.855

RBC M 1495 5.67 6.04 6.74 7.5 7.92 6.744 (.4792

F 1426 5.58 5.96 6. 71 7.45 7.73 6.707 0.4894

Retic {1} % M 20 0.1 0.1 0.4 1.8 1.8 0.48 0.438

' F 20 0.1 0.1 0.3 0.9 0.9 0.42 0.268

Retic (23 % M 1476 .21 0.27 0,49 0.95 1.58 0.551 0.3804

F 1408 0.22 0.2%8 0.54 1.06 1.60 0.595 0.2534

MCH M 1495 17.0 17.8 19.8 21.6 22.5 19.80 1.432

F 1425 16.7 7.7 19.7 218 22.6 15.74 1.216

MCHC M 1495 © 272 28.2 201 319 32.7 30,06 1.8G1

F 1425 27.0 27.9 29.9 31.8. 32.6 29.88 1.174

MCV M 1495 57.9 60.5 65.8 Ti.4 73.5 G5.88 3.278

F 1425 58.3 60.4 66.0 71.7 74.5 66.07 3.353

RDW M 280 12.6 12.9 4.4 16.1 16.7 14.40 0.934

F 285 12.4 12.8 14.2 15.7 16.3 1421 0.879

WiC M 1507 5.61 6.62 10.52 18.59 30.24 11,372 4.7766

F 1432 5.39 6.58 10.62 19.55 28,79 11.637 4.7307

i Neulrophils M 1567 0.88 1.28 3.49 10.24 16.27 4,319 3.1741

F 1432 1.06 1.62 4.45 i2.27 17.41 5,392 3.4777

Lymphocytes M 1507 2.19 2.96 3.53 9.81 15.91 5021 3.4060

¥ 1432 2.16 2.67 4.86 8.55 13.93 5.265 2.9997

Eosinophils M 1507 0.00 0.01 0.17 0.81 1.49 0.254 0.3127

¥ 1432 0.60 0.01 0.14 0.73 1.55 0232 0.3188

Basophils M 1567 0.01 0.02 0.64 0.10 4.25 0.053 0.0627

¥ 1432 0.01 0.02 0.04 0.10 0.21 0.051 0.0540

Monocytes M 1507 0.17 .25 0.51 1.03 1.45 4.562 0.2575

g 1432 0.16 0.23 0.49 1.04 1.56 -0.547 0.2705

Large Unstained M 1567 0.04 0.06 0.14 0.32 (.60 0,163 0.1330
Cells

F 1432 0.04 0.06 0.13 0.29 6.50 0.148 0.1147

Platelets M 1495 158 238 359 497 573 362.1 81.69

F 1426 181 234 359 496 560 360.5 80.04

P ML 1481 9.6 9.9 10.8 12.0 148 10.88 0.877

F 1406 2.7 10.0 10.8 12.1 14.1 10.93 0.847
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Pavameter SEX 1 1% 5% 50% $5% GoY%% ymean s.d.
Act PIT M 1483 23.1 24.4 2913 37.9 50.1 30.06 5.267
F 1408 22.8 24.4 294 374 47.2 30.1% 5.185
Fibrinogen v 265 1.61 1.86 2.63 3.5% 4,88 2.664 0.6178
F 252 1.58 1.84 243 3.27 3.89 2487 4.4545

[0348]

Tables 33a-h, below:

The Biochemistry Cumulative Individual Values for the monkeys are presented in

TABLE 33a

Anim=al Group  Ocen. ALF ALY AST Bili Urea Creat Glue Chol
Number /Sex Code LR /L Ui pmol/l. mmel/l,  pmol/l.  mmelE mmol/L

615 IM PT 140 36 39 3 5.35 69 3.65 2.34

D1l 743 35 33 5.43 73 3.66 2.60

TERM 597 29 31 5.16 76 3.74 2.30

485 M PT G4 44 33 3 5.73 70 4.69 2.50

PD 775 47 36 2 3.60 73 4.50 1.72

D11 655 74 46 5 4.34 74 3.35 2.04

TERM 768 48 38 3 4.42 73 3.67 2.54

G639 M PD 741 29 26 2z 4.41 87 3.31 3.22

D11 629 29 28 3.87 99 2.64 2.99

TERM 599 34 22 2 3.62 B3 3.46 2.45

613 M Pr 1003 37 31 5 3.80 90 5.72 2.61

Dii 793 36 29 4.45 80 3.28 2.70

TERM 931 34 32 5 35.16 83 2.78 2.46

631 AM PD 590 34 37 2 3.43 a3 3.2 2.49

D11 508 38 36 ) 3.33 B2 338 2.30

TERM 578 25 25 2 4.00 89 370 2.26




21.6 D1126.920.9 TERM 26.521.1 (03491The Haematology
Cumulative Individual Values for the monkeys are presented in Table

V34045 PERSW: , TABLE 34a Animal Number Group /Sex Ocelf; TEéHa 4dps42
Lil, ibRBCRelicMCk1MCHC g/dLx1012/L%Pgg/d1.4 MCV IL 615 1M PT
0.389 12.45.940.3820.931.9 65.5 D11 0.366 11.55.590_7620.631.4 65.5
TERM 0.381 11.85.910.2520.031.016]47.5 465 B

TABLE 33b

Animal  Group  Oocen. Trig Ma 14 € Ca Phos Tetal Prot Al
Number /Sex Code muimel/L mmol/L mmel/L mmol/l, mmol/l, mmel/L L /L
615 1M PT 0.24 146 4.7 108 2.54 1.77 91 35
Dl 0.39 145 3.9 106 2.55 1.85 o4 41

TERM 034 147 4.2 107 2.47 1.63 87 38

4G5 ZM FT 0.74 147 37 138 271 1.32 81 37
P 0.93 147 4.1 109 2.7¢ 1.54 84 46

D11 0.66 151 3.9 11l 2.70 1.98 83 39

TERM 0.51 146 3.6 105 2.67 1.85 80 40

639 2M PG 0.27 146 4.2 107 2.68 1.85 34 44
Dl 0.32 150 4.8 103 2.81 2.07 83 42

TERM 0.38 146 4.5 107 2.70 2.03 74 39

613 M PT 0.47 151 4.5 106 2.75 1.85 83 41
Dty 0.44 147 4.2 106 2.69 1.76 80 45
TERM 0.69 147 4.3 106 2.63 1.62 76 404
631 4M PD 045 149 4.2 107 2.67 2.00 87 46
i 0.77 151 5.0 112 2.68 2.00 B4 36

TERM 0.64 150 4.7 107 2.77 1.89 86 46




2M PT 0.439 13.26.760.5619.530.1 65.0 PTR
13.77.220.5019.029.9 63.8 D 11 0.391 11.76.111.6219.129.9 64.0
WEERM/ 0243 13.66.930.6519.730.9 63.7 639 2M PD 0.419 PCT/AB2007/003542

12.76.230.5120.430.3 67.2 DI 1 0.400 11.75.990.5219.6293 66.7
TERM 0.388 12.25.701.1421.431.4 68.1 613

PD 0.460
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TABLE 33c
Animal Group  Deen. al aZ Beta Gamma AG Alb al Fvd
Mamber  /Sex Code o/L /L. wfL gL Ratio Yo Yo Yo
G615 [ PT 3 5 25 .23 (.63 390 34 5.1
Dt 3 4 22 25 0.77 434 3.0 4.5
TERM 3 4 21 21 0.78 435 3.3 4.9
465 2 P 4 5 22 12 0.84 457 4.5 5.8
D 3 4 iR 12 1.21 54.9 3.6 5.0
Dil 4 5 20 15 088 46.7 4.9 6.4
TERM 3 5 20 11 1.00 50.5 4.0 58
639 M P 3 5 17 14 i.10 52.9 3.5 5.8
19301 3 6 18 16 098 49.1 4.1 6.6
TERM 3 4 17 i1 1.11 52.2 3.7 6.0
613 M PT 4 4 20 id 0.98 49.5 5.0 4.7
D1t 3 3 17 13 1.29 55.8 3.7 3.7
TERM 3 3 15 14 1.11 53.0 4.6 3.9
631 4M PO 3 4 I8 16 1.12 533 3.6 473
P11 4 4 15 i8 0.87 46.4 4.4 4.4
TERM 3 4 19 15 1.15 5331 34 43
TABLE 334
Animal Group Oeen. Beta Gamma
MNumber (Sex Code Yo Vi
615 M PT 27.3 253
Pl 232 26.2
TERM 24 .4 239
465 2M PT 274 16.6
P AR §4.7
Dii 24.0 17.8
TERM 23.5 14.2
G639 M PD 207 17.0
D11 21.5 18.7
TERM 23.2 4.9
613 M PT 245 16.3
DIt 21.0 15.8
TERM 2.0 18.5
631 4dd PD 20.7 iB.O
Dl 228 230
TERM 22.1 17.1




3M PT 0.461 14.16.790.4820.730.567.8 P TR
12.76.050.9221.032.1 65.4 TERM 0.410 12.96.230.4920.831.5 65.9
wiABLE3%3 Animal Group Oren. WBCNLEBasopMonoelL UCRitiNBeeire 3542
/Sex Code x109/Lx109/Lx109/Lx109/Lhitytex109/Lx10911
x10-9/Lx10-9/L 615 1M PT 7.57 3.063.680.060.030.53

D11 0.396
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TABLE 33e

Animal Group  Oeen. ALP ALT  AST Bili Urea Creat Gluc Chot
Number /Sex Code /L /L. UL pmobl mmel/L pmeli. mmeol/L e/l

614 1F PT 687 71 30 4.92 60 4.45 2.77

D1 576 63 44 5.22 63 432 273

TERM 517 59 41 4.78 70 3.98 283

652 iF PT 598 43 25 3 7.26 09 3.26 242

Dl 544 40 28 3 6.94 78 3.28 2.46

TERM 511 40 27 6.78 86 3.46 2.38

624 2F PD 533 56 35 3 3.85 73 3.91 2.31

D1l 410 40 34 13 4,18 78 2.7E 2.56

TERM 432 41 23 3 3.76 78 3.30 2.16

632 ¥ PT 559 35 34 5 5.44 30 3.08 247

D11 516 37 31 4.36 85 3189 261

TERM 428 37 34 5 5.32 88 3.10 2.63

640 4F PD 343 23 iz 4 4.09 65 346 1.24

o1t 292 25 28 4 412 63 2.69 1.13

TERM 266 22 27 2 4.55 o9 3,69 1.00

TARILE 33f
Amimal Group  Cceen. Trig Ma K Cl Ca Phos Total Al
Prot

Number . /Sex Code mmol/l. mmeVL munel/L mmoVL, musel/L mmol/L a/L #/L

614 1F BT 0.37 148 4.6 109 2.69 2.03 80 9

D1l .33 147 4.1 109 272 2.08 82 43

TERM 0.54 148 3.6 108 2.59 1.84 20 41

652 1F PT 0.57 147 4.3 105 2.58 1.52 78 35

D1l ¢.43 149 4.7 108 2.74 1.80 88 43

TEEM 0.59 149 4.4 108 2.59 1.51 80 40

624 ar PD 0.60 45 4.1 108 2.54 1.50 77 40

DIl 0.5t 148 4.0 itt 2.58 1.42 77 39

TERM 0.43 146 3.9 108 2.5¢ 1.46 76 44




0.20236 DI | 7.56 2.784.350.060.020.21 0.13284 TERM 7.93
3.773.520.060.020.49 0.07254 WO 20081017963PCT/11320071003542

walg@s/Animal Group Oven.WIICNLEBasop .Monoc LUCPIt PCT/IB2007/603542

Number/SexCodexi o'it,xi 0'n_,xio9a,x109/1,bilytex109/LxioN., x10-9/L
x10-9/E 4652MPT14.191.7810.371.240.050.550.20302
PTR13.693.698.250.930.040.470.29
P1313.361.559.951.010.040.580.255%5-
DII12.264.705.631.270.040.510.11403

Awim ERIES 451°511. 578,650 870,420 %0356 < < TPt R AR
NmmbgsgagéEDl%Q&S-Z&M%-%mO&MﬂOMUL mmol/L mmol/L. g/l gl
Gy 13118264062 47T I 7E010450.103745 109 748 142 76 EY!
TERMS8.7025564.201.0142.0204800,09268 109 2.58 1.85 80 39
6133MPT2021%2.996%%0 020.040.560.21438 2.35 147 78 38
PTR16.858.876.900.080.060.670.26 Dl4 Is " _— 145 68 29
640 . . K
'}'E?Qf/%glzl 4'}1%0'23207' . '41:% 2441 43 112 2.24 1.53 63 25
Lo nes %Zso 27Q.0p0.G40.110.09934 TABLE 34,0 133 60 25
ArtmalGroupocen:PTAM-NumberrSexCodesecsec 615IMPT11.337.5
DI'10.332.7 TERM11.333.3 4652M§TI%%%§§6? PTR PD9.926.1 D1
110.031.6 TERM10.229.4 6392MP . 6 bl110.526.3 TERM10.328.9
6133MPT10.335.5 PTR DII1L426.7
Animal  Group  Oeem. al 8k Beta CGamuna AG Alb al al
MNumber  /Sex Code gL efL g/L g/L, Ratio Y Yo %o
614 iF PT 4 5 20 i3 0.95 49.2 4.4 59
D1t 3 4 i9 13 1.10 52.7 33 49
TERM 3 4 I8 13 1.05 51.7 338 5.2
652 IF PT 4 5 19 15 081 451 4.6 59
- Dli 3 5 20 17 0.96 49.3 3.4 5.5
TERM 4 5 18 i4 1.00 45.4 4.7 6.2
624 2F D 3 4 15 14 1.08 52.2 4.1 5.4
D1l 4 4 17 14 1.03 50.1 4.9 5.5
TERM 3 4 15 10 1.38 58.5 3.4 53
632 3F PT 4 4 18 15 0.81 44.7 5.1 5.0
Dit 3 4 17 16 0.95 49.2 4.2 4.7
TERM 4 4 17 15 0.95 49.2 4.5 4.9
646 4F PD 4 4 17 15 0.74 42.2 5.7 5.6
Dil 4 3 17 13 0.606 40.1 6.6 5.5
TERM 4 3 16 i3 6.71 41.4 6.4 4.6
TABLE 33h
Animal Group Oeen. Bets Gamma
Mumber /Sex Code Yo Yo
614 1F PT 24.8 15.7
31} 231 16.0
TERM 228 16.5
652 133 PT 247 19.7
D1l 223 19.4
TERM 22.1 17.6

624 27 PD 20.7 17.6




TERM10.330.8 TABLE 34d
AnimalCroup(ken.Anise-Micro-Macro-Hypo-Hyper-

WS BexCodecylosiscytosiscytosis chromasia chromasiafEEBHER T opih42
TERM 4652MPT PTR WO 2008/017963PC171821107/003542 - 123 -
Animal Number Group /Sex Ocen, Code PD D11 TERM

Aniso-Micro-Macro-Hypo-Hyper- cytosiscytosiseytosischromasia
chromasia ---- 6392M PD DIt 12ITERM

Animal Group Deen. Beta Gamma
Mamber fBex Code Vo Yo
. Dl 216 18.6
TERM 19.9 12.9
632 3F PT 24.9 20.2
‘ Dt 21.5 204
TERM 21.8 18.5
640 4F P 24.9 21.6
it 26.9 20.9
TERM 26.5 21.1
10349] The Haematclogy Cumulative Individual Values for the monkeys are presented in
Table 34a-1, below: |
TABLE 34a
Animal  Group Ocen. Het Hi rRBC Retie MCH MCHC MOV
Number  /Sex Code L/L gidl,  x10'%/L Ya PE g/ 0L L
613 1M PT 0.389 12.4 5.94 0.38 20.9 319 65.5
il 9.366 i1.5 5.59 0.76 20.6 314 65.5
TERM 0.381 11.8 591 0.25 20.0 31.0 64.5
465 M PT 0.439 13.2 6.76 0.56 19.5 30.1 65.0
PTR
PO 0.4060 13.7 7.22 0.50 18.0 29.9 63.8
211 0.391 11,7 6.11 1.62 18.1 199 64.0
TERM 0.441 13.6 6.93 0.65 19.7 30.9 63.7
G39 M (o M) 0.419 12.7 6.23 .51 20.4 30.3 67.2
it 0.400 11.7 5.99 0.52 19.6 29.3 66.7
TERM 0.388 12.2 3.76 1.14 21.4 31.4 68,1
613 3M PT 0.461 14.1 6.79 0.48 20.7 305 67.8
PTR
D1t 0.396 12.7 6.05 0.92 21.0 321 65.4
TERM 0.410 12.9 6.23 0.49 20.8 31.5 65.9
TABLE 34b
Animal  Growp  Ocem WaC ™ L E Basop Monoec Luc Pit
Number  /Sex Code  x10%L  x10%L  x19°0L  xi0OYL hit yie x10°/L x10°/L
#10-9/L  %10-9/L
615 iM PT 7.57 3.06 3.68 0.06 0.03 0.53 0.20 236
D1t 7.56 2.78 4.35 0.06 0.02 0.21 0.13 284

TERM 7.93 .77 352 0.06 .02 0.49 0.07 254




613 3M PT

PTR

D11

TERM

Occn. Het libRBCRelicMCHmcnc MCV Number /Sex Code LTG
Videeaot7eRgg/dL IL 631 4M PD 0.460

TABLE 34e Animal Group

PCT/IB2G07/0G3542
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Animat  Group Qeen. WEC Ik L 3] Basop  Monoc uc Fit
Nuomber  /Sex Code  x10%EL  x10%L  =10%L  x10°L hil yte ¥10%L  x10°/L
x10-9/L  x16-9/L
465 2M PT 14.19 1.78 10.37 1.24 0.05 0.55 .20 302
PTR 13.69 3.69 B.25 0.93 0,04 0.47 0.29
PD 13.36 1.55 995 - 1.01 0.04 0.58 0.25 325
pil 12.26 4,770 5.63 1.27 0.04 0.51 0.8 403
TERM 15.45 1.54 11.57 1.65 0.07 0.42 G6.20 356
639 M PD 10.02 3.21 3.42 0.90 0.01 0.39 010 306
D1 B.26 4.06 2.47 1.17 0.61 0.45 010 371
TERM 8.7G 2.35 4,24 1.04 0.02 .80 G.08 253
613 3M PT 20.21 12.99 .45 4.02 0.04 0.50 .21 438
PR 16.85 8.87 6.90 0.08 0.06 0.67 0.26
D1t 10.85 6.11 4.15 0.03 0.02 0.41 .12 441
TERM 23.26 17.70 4.27 9.05 0.04 i1t 0.08 434
TABLE 34c -
Animal Group Ceen, PY APTT
Number [Sex Code seg see
615 M PT 11.3 37.3
j33 1 10.3 327
TERM 11.3 33.3
465 2M PT 10.0 33.9
PTR
D 9.9 26.1
i 10.06 31.6
TERM 10,2 294
639 M PD 10.6 22.6
i 10.5 263
TERM 10.3 289
613 IM T 10.3 355
PTR
DIl 114 26.7
TERM 10.3 30.8
TABLIE 34d
Animal Croup Coen. Anise- Micro- Macro- Hypo- Hyper-
Number fSex Code ¢ytosis cytosis ¢ytosis  chromasia chromasia
615 1M PT - - - - +
I3 - - - - -
TERM - - - . +
465 20 P - - - - -

PIR




13.67.110.4319.129.564.6 D11 0.39511.96.360.4518.730.2 62.1

TERM 0.449 13.76.970.3019.630.5 64.4 614 IF I'T CID
VOTBE@TD@EDCT))CTD CTD PTR DI 10.404 13_16.330.572063273/03542

63.8 TERM 0.424 13.06.590.6819.730.7 64.3 652 IF PT 0.390

11.35.721.1519.829.1 68.2 DI |10.374
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Amnimal Group Creem. Aniso- Micro- Miacro- Hypo- Hyper-
Number /Sex Caode cytasis cytosis eytosis  chromasia chromasia
PD - - - - -
D11 - - - - -
TERM - - - - -
639 ZM PD - - - - -
DIt - - - - -
TERM - - - - -
613 IM PT - -~ - - -
PTR
D11 - - - - +
TERM - - - - -
TABLE 34e
Animal Group Ceen. Het Hb RBC Retic MCEH MCHC MCY
Mumber ISex Code LIL gidL %1071 Yo pe gldL {1,
631 4M PD 4.460 13.6 7.1 .43 19.1 29.5 64.6
Dil 0.395 11.9 6.36 0.45 18.7 302 62.1
TERM G.449 13.7 6.97 §.30 19.6 30.5 64.4
614 IF PT CTD CTD cTD CTD CTh CTb CTD
PTR
D1t 0.404 HER 6.33 0.57 20.6 323 63.8
TERM 0.424 13.0 6.59 (.68 19.7 36.7 64.3
652 IF Py 0.3%0 113 5.72 1.15 19.8 29.1 68.2
Dit 0.374 11.9 5.55 1.06 21.4 3T 67.4
TERM 0.384 115 5.71 0.58 20.2 30.0 67.2
624 2F PD 0.407 11.8 7.14 0.73 16.6 29.0 57.1
D1 0.377 10.8 6.69 .48 16.1 28.6 56.3
TERM 0.4G1 11.7 6.99 1.07 16.7 29.1 574
TABLE 34f
Animal  Greup Ocen. WROC M L K Basop  Monec LuC Pt
Number  /Sex Code  »10%L  x16L  x16%L  x10/L heil yie x10%L  x10%/L
631 4M PD 10,53 2.82 6.36 0.62 0.02 0.58 0,13 378
Dl 7.97 2.86 3.81 0.61 0.01 0.53 036 424
TERM 8.08 1.73 5.04 0.63 0.02 0.60 0.05 384
614 17 PT CTD CTD CiD CTD CTD CTD CTD CTD
PTR 11.32 3.47 6,36 .17 6.05 0.96 .31
D1l 870 4.74 3.73 0.09 0.02 0.84 028 429
TERM 9.64 3.65 5.09 0.13 0.01 0.62 013 414




11.95.551.0621.431.7 67.4 'TERM 0.384 11.55 710.5820.230.0 67.2
624 2F PD 0.407 11.87.140.7316.629.0 57.1 DI 10.377

WD 86:69004816.128.6 56.3 TERM 0.401 11.76.991.0716.7 28 T /B2 7/003542
‘TABLE 34f' Animal Group Owl, WBCNLILBasopMonocLIJC Pit Number

/Sex Code x1.09/Lx109/Lx109/L.x109/1-hilytex10911. x109/1, 631 4M PD
10.53 2.826.360.620.020.580.13 378
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Andmsl  Greup Oeen. WRC X k. i Basop  DMonoc LAC e
Number  /Sex Code  x10%L  xi0%L  xI0°L  x1O°AL hil yte x10%L  x1eY/L
652 ¥ PT 10.66 3.21 6.05 0.42 0.03 0.80 015 373

Pl 12.01 5.53 520 0.34 0.02 0.78 0.13 380
TERM 11.88 7.59 3.24 0.35 ¢.02 0.61 0.08 338
624 2F PD 5.06 3.10 5.02 041 .02 4.33 018 362
D1y 7.82 5.14 2.06 0.14 0.02 0.34 0.13 353
TERM 11.69 433 5.46 0.96 (.02 0.76 0,16 426
TABLE 34g
Amimal Group Oeer, T APTT
Mumber /Sex Code see sec
631 4M PD 10.9 293
D11 11.3 27.9
TERM 10.8 32.1
614 133 PY CTD CTD
PTR
D1l 10.2 2.1
TERM 10.5 283
652 1F PT 10.2 33.0
Dt 9.6 27.9
TERM 10.3 30.3
624 W PD 10.6 27.1
D1l 0.6 297
TERM 10.8 333
TABLE 34h
Animal Group Geen. Anise-~ Micro- Macro- Hypo- Hyper-
Mumber /Sex Code cytosis cytosis eytosis  chrommsia Chremasia
631 4M PD - - - - -
D1t . - - - -
TERM - - - - -
614 iF PT CTD CrD CTD CTD CTD
PTR
D11 - - - - -
TERM - - - - -
652 1F PT - - - - -
DI - - - - -

TERM - - - - -




D11 7.97 2.863.810.610.010.530.16 424 TERM 8.08
1.735.040.630.020.600.05 384 614 IF PT CTDCTDCTDcmcrocmcecrn CTD

WRITR0$113263.476.360.170.050.960.31 D11 9.70

PCT/IB20G7/003542

4.743.730.090.020.840.28 429 TERM 9.64 3.655.090.130.010.620.13
414 WO 2008/017963PCT/11;2007/003542 - 124 -
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Amnimmal Group Oeen. Aniso- Micro- Macro- Hypo- Hyper-
Number /5ex Code eyiosis eytasis evipsis chromasia Chromasia
GZ4 pag PO - + - - -
D1l - 4 - -
TERM + + - - -
TABLE 344
Amnimal Group Oeen. Het Hb REC Retic MCH MCHC MCY
Number  /Sex Code L/L e/di, 10" /L %% pg gfdi L
632 3F T g.416 12.4 6.36 .83 19.6 209 65.4
PTR 0.416 12.2 6.29 0.64 19.5 29.8 £65.3
D1 0.392 12.2 6.19 0.73 19.7 31.0 63.4
TERM 0.412 12.3 6.46 0.55 19.1 299 63.8
640 4F PD 0.398 11.8 5.81 0.95 20.3 29.7 68.5
(D33 0.369 ISR 5.30 1.17 20.7 28.8 69.6
TERM 0.401 11.9 5.58 0.83 21.3 29.6 719
TABLE 34
Animal  Growp  Ocem.  WBC M L B Basep Moenoc LUC Pit
Number  /Sex Code  x10%L  x10%EL  x10%7L  x10°/L hil yte x10°L x10°/L
632 3F FT 18.12 10.58 5.61 1.07 0.04 0.61 021 335
PTR 15.16 5.99 7.24 0.95 0.03 0.63 031 308
Nl 10.23 4.69 4.15 0.66 0.01 0.48 0.23 348
TERM 13.04 6.89 4.62 O.44 0.03 0.93 0,13 321
640 4F PD 12.49 8.29 2.91 .46 0.02 0.64 0.17 567
D11 13.71 1131 2.18 034 0.01 0.74 0.12 578
TERM 11.49 5.41 418 0.63 0.03 1.12 0.12 555
TARBLE 34k
Animal Group Oeen. PT APTT
Numbeyr 15ex Code s8¢ sec
632 3F PT 10.6 47.8
PTR 10.6 447
D1l 10.2 331
TERM 10.6 37.2
640 4F PD 12.0 258
P21t 12.4 2B.0
TERM 12.8 0.1




Animal Number Group /Sex Deco. Code WBC x109/L N x109fL L x109/L
E x109/L Basup till Mosaic yte LUC x1 09/L Fit x109/L 652 624 IF 2F PT

wid 106&RMED DI | TERM 10.66 12,01 11.88 9.06 7.82 11.691&;2415:m3/063542
7.59 3.105.14 4.33 6.05 5.20 3,24 5.02 2.06
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TABLE 341

Aminnal Group Coen. Anjso- Micro- Racro- Hypo- Hyper-
Mumber /1Sex Code ¢yiosis ¢ytosis oy tosis chremasia  chromasia

632 3F PT . - - - -
PTR - - - - .

D1l - - - ) -

TERM - - - . -

640 4F PD - - - ) -
Dl - - - . -
TERM - - - . .

Microscopic Pathology--Treatment-related findings

10350] Pericholangitis (inflammation of connective tissue around the bile duct) was reported in
the female monkey dosed at 12 mg/kg/day, but not in any other fermale or male monkeys. This
finding may be related to treatment with Glyco-mAb (Anti-EGFR), but with such small numbers
of animals the significance is uncertain. All other findings were considered to be incidental and
of no toxicological significance.

Macropathology and Histopathology

10351] The summary of histopatholigical for all animals tested is set forth in Table 35, below:

TABLE 35

Histopathology - group distribution and severity of findings for all animals

Group ‘ 1 ‘ o2 ! 3
Compound -GLYCO-MAB (ANTI-EGFR)-
Eesage 1.5 l 4.5 I 12
Number of Animals Aflfected
Sex Male Female
Group 1 2 3 1 2 3
Organ/Tissue Examined Number 1 H 1
Colon No. Examined i 1 i 1 1 i
Heart No. Examined i 1 1 1 1 i
Kidneys No. Bxamined 11 1 1 1 1 i
Certical Lymphocytic Infiltration Minimal ‘1 i 0 0 1 1
Slight 0 0 O 1 0 X4
Total 1 1 0 1 1 1
Left Cephalic No. Examined 0 0 G 0 Q 0




5.46 042 0.34 0.35 0.41 0.14 0.96 0.03 0,02 0.02 0.02 0.02 0.02 0.80 0.78
0.61 0.330.34 0.76 0.15 0.13 0,08 0.18 0.13 0.16 373 380 338 362 353

wi2600EABRE 34g Animal Group On PT APTT Number /Sex Gadeiseds@e3s42
631 4M PD 10.9 29.3
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Number of Animals Affected
Bex Male Female
Ciroup 1 2 3 1 2 3
Organ/Tissue Bxaminad Number i 1 { 1 1 1
Left Saphenous No. Examined 1 i i t 1 )
--Bpidermal Hyperplasia Minimal 0 0 0 i 0 G
Total o 0 G 1 0 0
Liver MNo. Examnined 1 i 1 3 i 1
—nflammatory Cell Foci Mhinimal 1 1 1 1 i 1
Total i 1 i 1 1 1
~Bile Duct Proliferation Minjmal 0 G i 0 Y i
Total 0 G 0 0 ¢ 1
~Hepatocyte Vacuoiation - Median Minimal 0 i 0 0 G 6
Cleft Total 0 1 0 0 0 o
~-Pericholangitis i Minimal 0 0 0 G 4] 1
Total 0 0 0 ¢ 0 i
Lungs & Bronchi No. Examined i 1 i i i i
| —PBronchi/Bronchioles - Slight 1 ¢ ¢ O 0 g
Mucosal/Submucosal Inflammatory
Cells
Total i & G G b G
~-Mdveolar Macrophages Minimal Q 1 G Q 0 1
Total 0 1 ] 0 0 H
--Perivascular Minimal 0 0 1 0 0 1
Inflammatory/Lymphioid Cells
Totat 0 0 1 0 0 1
—-Lymphoid Aggregates Minimal 0 0 1 0 0 0
Total 0 0 i 0 0 o
Oesophapus Mo. Examined 1 i 1 1 1 1
--Lymphoid Aggregates, Minimal 0 G g 0 0 1
Toial 0 0 0 O 3] i
Ovaries No. Examined 0 0 0 1 1 1
~Follicular Cysi(5) Present 0 0 ¢ 1 0 0
Total 0 0 0 i 0 a
~Prominent Corpora Lutea Present 0 G 0 O i 0
Total 0 0 0 G 1 0
Pancreas No. Examined 1 i 1 1 i 1
--Acinar Atrophy Pinimal 0 0 1 i 1
Total 0 o i i 1




DIl 11.327.9 TERM 10.8 32.1 614 IF PT nit C1 CTD D11 10.2 32.1
TERM 10.5 29.3 652 IF PT 10.2 33.0 D119.6 27.9 TERM 10.3 30.3

w402t PP610.6 27.1 DI 1
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PCT/EB20GG7/003542

Number of Animals Affected

Sex Male Female

Group i 2 3 1 2 3

Organ/Tissue Examined MNumber 1 1 1 i 1 1

~Lymphoid Aggregates Minimal o 0 G 1 g Y

Total 0 0 0 i 0 0

Right Cephalic No., Examined 0 0 G 0 O )

Right Saphenous No. Examined ] ] 0 0 0 \

Skin (Pratocol) No. Examined 1 1 1 i 1 i

—Epidermal Hyperplasia Minimal 0 ¢ 0 0 0 1

| Moderate 0 0 o i 0 0

Fotal 0 & O 1 G 1

Spinal Cord Neo. Examined 1 1 H i 1 i

--Haemorrhage Minimal 0 0 i 1 1 1

Slight 0 ) 0 0 0 0

Total G i i 1 1 i

Spieen No. Examined 1 1 1 1 1 i

Sternum & Marrow No. Examined O 0 0 0 G ¢

Stomach No. Examined 1 1 1 1 i i

Testes No. Examined i 1 i 0 G o

~~Immaturity Present 1 i i 0 4] o

Total 1 1 i 0 0 0

. Thymus No. Examined i i 1 1 i 1

--Cyst(53) Present 0 0 0 G 1 0

Total 0 0 G 0 i 0

~-Involution/Atrophy Minimal 0 G 0 0 1 G

Total 0 0 0 0 1 ]

Usinary Bladder No. Examined i 1 H 1 1 1

Uterine Cervix No. Examined 0 0 ] 13 1 1

~-Epithelal Mucification Present 0 0 G I i 1

Total o 0 0 1 1 1

Uterus Weo, Examined 0 0 0 1 1 i

--Congesiion ' M.iraimal 0 0 0 0 1 1]

Total 0 0 0 0 i 0

Caecum MNo. Bxamined i 0 0 i G 0

--Prominent Submucosal Adipose Minimal 1 0 0 1 ¢ 0
Tissue

B Total 1 0 O i G o




10.6 29.7 TERM 10.8 33.3 TABLE 34h Animal Group Ocen, Anise-

Micro- Macro- Hype,- Hyper- Number /Sex Code eytosis eytosis cylosis
vahpoosia géa Cliru ma sia 631 4M PD DI 1 TERM
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Number of Animals Affected

Sex Male Female

Group i 2 3 i 2 3
Organ/Tissve Examined Number 1 1 1 i 1 i
Fallopian Tabe No. Examined Q O 0 i 1 i
Ln Mesenteric MNo. Bxamined 0 O G i G 0
—Inereased Pigmented Macrophages Slight 0 0 V] 1 V] 0

Total 0 L 0 1 G ¢

Individual Findings for All Animals
{03521 The pathology observations for individual animals are set forth in Table 36, below:
TABLE 36

Macropathology and histopathology - individual findings for all anumals

Group 1 l 2 ‘ 3

Compound -GLYCO-MAB (ANTI-EGFR)-

Dosage 1.5 ! 4.5 ] iz

Pathology Observations

Sex Male Dose Group i

Animal No. 0623 Study weck of Sacrifice 11

Terminal body weight 27159 grams Smudy day of sacrifice 77
NECRQOPSY HISTOPATHOLOGY

i Caecunu

Caecum :

-Raised Area(8); Mucosal Aspect,
Multiple, Up To 3mm.

~Prominent Submucosal Adipose Tissue,-
Minimal, Focal

Colon:

Colon :

-Raised Area(S); Mucosal Aspect,
Multiple, Up To Znum.

No Significant Lesion

Kidneys :

-Cortical Lymphoeytic Infiltration,-Minioaal

Liver:

Liver:

-Median Cleft Pale Area(S); Oue,
Subcapsular, 3mm.

-Inflarmmatory Cell Foci,-Minimal

Lungs & Bronchi ;

-Bronchi/Bronchicles
Mucosal/Submucosal Inflammatory Cells,-
Slight




614 IF PT CTD CTD CTD CTD CTD PTR

PT DIl
WO 2008/617963

DI1
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TERM 652 IF

PC?’/?BZUO’?:’(NBSQ

Stomach:

Stomach @

Near To Antrom, 3o,

-Corpus Raised Area(S) Mucosa, OUne,

>MNo Significant Lesion

Tesies

-Immaturity,~-Present

Sex Male Dose Group 2
Animai No. 0461 Study week of Sacrifice 18
Ferminal body welght 2573.0 prams Study day of sacrifice 125
NECROPSY HISTOPATHOLOGY
' Kidneys
~Cortical Lymphocytic Infiltration,
~Minimal
Liver: Liver

Subcapsular, 4mum.

-Median Cleft Fale Area{3); One,

Minimal

~Inflammatory Cell Foci,-Minimal
-Hepatocyte Vacuolation - Median Cleft,-

Lungs & Bronchit

Lungs & Bronchi :

-Incomplete Collapse; Right Lobes.

-Alveolar Macrophages,-Minimal

Spinal Cord :

-Haemorrhage,-Slight, Multi-Foecal

Testes :

Immaturity,-Present

Sex Male Dose Group 3

Animal No. 0463 Study week of Sacrifice 18

Terminal body weight 2919.0 grams Study day of sacrifice 125
NECROPSY HISTOPATHOLOGY

Liver:

~[nflammatory Cell Foci,-Minimal

Lungs & Bronchi :

1 Minimal

Perivascular Inflammatory/Lymphoid Cells,-

~-Lymphoid Aggregates,-Minimal, Focal

Pancreas ;

~Acinar Atrophy,-Minimal, Focal

Spinal Cord :

~Haemerthage,-Minimal

Testes :

~Immaturity,-Present

w4 A nimal has no gross ghservations recorded***




TERM

WO 2008/017963PCT/182007/003542 - 125 -

AnimalGroupOccmAnise-Micro-Macro-Hypo-Hyper-

wiuraier3exCodecytosiseytosiscytusis chromasia Cbromasia-62481ieF k542
D lI-+ TERM+ TABLE 34i Animal Number Group /Sex Occu. Code

HetHbRBCRetieMCI-IMCHCMCYV L/Lg/dLx1017/LPgg/dLIL 632 3F PT

0.41612.4 6.36 0.83 19.6 29.965.4 PTR 0.41012.2 6_29 0.64 19.5 29.8

65.3 D110.39212.2
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Sex Female Dose Group i
Animal No. 0590 Study week of Sacrifice | 11 A
Terminal body weight 3176.0 grams Study day of sacrifice 77 -
MECROPSY HISTOPATHOLOGY
Caecurm, - Caecum :

-Raised Area{S); Mucosal Aspect,
Multiple, Up To Zmm.

-Prominent Submucosal Adipose Tissue,-
Minimal, Multi-Focal

Colomn:

Colon :

~Raised Area(8); Mucosal Aspect,
Multiple, Up Te 2mm.

>We Stgnificant Lesion

Kidneys -

-Cortical Lymphocytic Infiltration,-Slight, Focal

Left Saphenous :

-Epidermal Hyperplasia,-Minimal

Lives:

Liver:

~Median Cleft Pale Area(®); One,
Subcapsuiar, 3mm.

“Inflammatory Cel Focei,-Minimal

Ln Mesenteric:

L.n Mesenteric ;

-Congested, Minimai

Increased Pigmented Macrophages,-Slight

Ovaries:

Ovaries -

-Cyst(8); Left, One, Clear Fluid-Filled,
4mm.

-Follicular Cyst(S),-Present

Pancreas :

-Acinar Atrophy,-Minimal
-Lymphoid Aggregates,-Minimal

Skin (Protocol) :

-Epidermmal Hyperplasia,-Moderate

Spinal Cord :

-Faemorrhage,-Minimal

Spleemn:

Spleen :

-Capsule Thickened; Area, Diffuse.

>No Significant Lesion

Uterine Cervix :

-Epiihelial Mucification,-Present

Sex Female Dose Group 2
Animal No. 0462 Study week of Bacrifice 18
Terminal body weight 2910.0 grams Study day of sacrifice 125
NECROPSY HISTOPATHOLOGY
Kidneys !

-Cortical Lymphocytic Infilization,-Minimal,
Focal

Liver :

JInflammatory Cell Foci,-Minimal




6.190.7319.7 31.063.4 TERM 0.41212.3 6.46 0.55 19.1 29.9 63.8 640
4F PD 0.39811.8 5.81 0.95 20.329.768.5 D 110.36911.0 5.30 1.17
v20 @9 84e3.6 TERM 0.40111.95.58 0.83 21.329.6 71.9 HABIE84)03542
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Lungs & Bronchi: Eungs & Bronchi :
-Incomplete Collapse; Left Lobes. Mo Significant Lesion
Ovaries: Ovaries
-Raised Area(8); One On Bach, Left, -Prominent Corpora Lutea,-FPresent
Inwn;, Right, Zmm.  (Follicles)
Spinal Cord :
-Haemorrhage,-Minimal
Thymus: Thymus @
-Small; 1.066g. -Cyst{S),~Present
~Involation/ Atrophy,-Minimal
Uterine Cetvix ;
~Epithelial Mucification,-Present
Uterus: terus ;
-Congested, Minirnal ~Congestion,-Minimal
Sex Female Dose Group 3
Animal No. 4612 Siudy week of Sacrifice 18
1 Terndnal body weight | 2934.0 grams Study day of sacrifice 125
NECROPSY HISTOPATHOLOGY
Kidneys :
-Cortical Lymphocytic Infiltration,-Minimal,
1 Focal
Liver: Liver:
-Median Cleft Pale Area(3); One, ~Inflammatory Cell Foci,-Minimal

Subcapsular, 3mm. -Bile Duci Proliferation,-Minimal
~Cyst(8); Within Cleft, One, Dark Fiuid- | .Pericholangitis,-Minimal
Filled, Green, 2mum.

Lungs & Bronchi: Eungs & Bronchi : _
-Incomplete Collapse; Left Lobes. -Alveolar Macrophages,-Minimal

-Perivascular Inflammatory/Lymphoid Cells,~
Minimal

Oesophapus :

-Lymphoid Aggregates,-Minimal

Pancreas :

~Acinar Atrophy,-Minimal, Focal
Skin (Protocol) :

-Epidermal Hyperplasia,-Minimal
Spioal Cord :

-Haemorrhage,-Minimal

Uterine Cervix ¢

-Bpithelial Mucification,-Present

[6353] Individual body weights of the cynomolgus monkeys are presented in Table 37, below:
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Conclusions

[0354]

[6355]

[0356]

[0357}

There was no effect of treatment at the injection sites and no clinical findings considered
to be related to treatment with Glyco-mAb (anti-BGFR). Bodyweight changes were within normal
expected ranges. There were no findings considered to be related to treatment at macroscopic
examination and organ weights of animals were within normal expected ranges. In conclusion,
treatment at 1.5, 4.5 or 12 mg/kg/occasion was well tolerated with no clear findings of systemic
toxicity,

EGFR is not a lumor specific target, since it is present on the surface of various normal
tissues including liver, kidney and skin. Anti-EGFR antibodies with human JgG1 Fe region have
previously been administered to humans and have shown a tolerable side-effect profile
{Vanhoefer, U. et al., Clin. Oncol. 2004 Jan 1:22(1):175-84; Needie MN, Semin Oncol. 2002
Oc;29 (5 Suppl 14):55-60). Clearly, there would be significant concerns for administering to a
human or other mammal an anti-EGFR antibody with significantly increased ADCC, due to
enhanced killing activity that could be displayed against critical normal tissues such as liver,
kidney and skin. Surprisingly, the present inventors have found that administering such an anti-
EGFR antibody, Fo engineered as described above and with up to 1000-fold increased ADCC
activity, in vivo to mammals did not lead to significant toxicities. The concenirations of antibody
were kept above | microgram per milliliter for at least 4 weeks (and above 100 micrograms per
mililiter for some animals). Such exposure levels are typical for antibody therapy. Maximal
ADCC for the antibody of this study is already achieved at concentrations of 1 microgram per
milliliter. Single dose administrations of doses of 40 and 100 mg of anti-BEGFR antibody (the
parental rat ICR62 antibody) to human cancer patients have shown specific targeting of tumors i
vive (Modjtabedi, H. ef al., Br J Cancer. 1996 Jan;73(2):228-35.). Cynomolgus monkey effector
cells have highly-homologous FegammaRIII receptor and have heen shown to mediate enhanced
ADCC with Fe engineered antibodies (and with antibodies glycoengineered for increased levels
of non-fucosylated oligosaccharides in the Fo region). The level of ADCC increase is very sirnilar
to that observed with human effector cells (PBMCs).

In summary, we have found that anti-EGFR antibodies Fc engineered for increased Fe-
FegammaR1ll binding affinity and for increased ADCC can be administered to mammals to give
concentrations above 1 microgram of antibody per milliliter of serum for a period of at least 4
weeks in order to give dmg exposures normally associated with significant accumulation of
antibody on target cells in vivo, without leading to significant toxicity.

Toxicity of an antigen binding molecule of the present invention can be measured and/or
determined using any of the methods and/or parameters (e.g. blood chemistty values,

histopathological indicators, ete.} described herein above, or by any means known to those of skilt
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AnimalGroupOMB.Micro-Macro-Hypo-Hyper-

Number/SexCodeeytosiseytosiseyrosiseltromasia chromasia 6323FPT

PTR DIli TERM 6404FPD DIl TERM Microscopic

Pathology--Treatment-related findirigss 103501 Pericholangitis

(inflammation of connective tissue around the bile duct) was re[ported in
irthies fematectioritbystostet it 121G MRGTi  EDMSBE IR Sthfer'rekihle e 2t o bea
1&@'%@@&%@6& Khisdfindlingimaycberalatedito teatient withIBhaa-dmAbstration for
A 555%%%@%&@&%9&@.Sma" numbers of animals the significance is

ungertaln. All other findings were considered to be incidental and of no
toxicological significance.

PCT/IB2007/003542

EXAMPLE 5

Modifications to the Light Chain CDRs:
Determination of Specificity-Determining Residues

Using methods describéd above, anti-BGFR light chain variable region variants were
generated from the KO light chain variable region construct (SEQ I3 NO:46 and SEQ ID
NO:45), wherein the sequence encoding the amino acid residue at various positions in the rat
ICRG2 CDRs were replaced with the corresponding amino acid residue from a human gérm]ine
variable gene sequence, This allowed the identification of specificity-determining residues,
which, as discussed herein above, are residues that interact with antigen and for which
modifications can have an effect on binding affinity. Table 38 shows the substitutions that were

made within the CDRs of the T-KC light chain variable region construct (SEQ IID NO:45):

Table 38: Minimized Light Chain CDRs

AMINO ACID EFFECT ON BINDEING
SUBSTITUTION LienT CHM?’ DR TO ANTIGEN
MNAME OF MADE IN . N WHICH
CONSTRUCT LKC (KABAT SUBSTI ;ﬂ iﬁ;gN WAS
NUMBERING}
RO Ne modifications; N/A ++
(SEQ 1D NO:45) parental construct
for SDR variants
I-KCt N3OR* CDR1 e
I-KC2 Y3izw CDR1 ++
-KC3 N34G CCDRY /-
I-KC4 NS0T CDR2 4/
EKCS T51A CDR2 +
I-KC6 N52Z5 CDR2 ++
I-KC7 N335 CDR2 ++
FKCE T565 CDR2 F-
I.KC¢ F94Y CDR3 A+

* Identified according to standard nomenclature (e.g., "N3IOR" means the asparagine (IN) residue at
position 30 of SEQ 1D NO:45 is replaced with an arginine {R) residue). The numbering of SEQ ID
NO:45 corresponds to Kabat numbering for these substitutions.
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[0360]

10361}

(63621

[6363]

Nlacropathology and Histopathology 103511 The summary of

histopatholigical for all animals tested is set forth in Table 35, below:
WIABLPE BB Histopathology - group distribution and severity of fiitlingefares42

all animals Group 12 3 Compound -GLYCO-MAB (ANT GliFt.)- Dosage

1.54.5 12 Number of Animals Affected Sex Male Female Group 12 31

2 3 Organ/Tissue Examined Number 111 111 Colon No, Examined 111

111 - 13|6 -

All substituted residues identified above were derived from the human VKIi_6 acceptor
sequence except for the Y32W exchange, wherein the W of a related human geonline sequencs
was substituted for the Y at position 32 in SEQ I N(:45,

Each of the I-KC varant constructs (-KC1 to KC9) wasg paired with a heavy chain
variable region comprising construct FHHD (SEQ 10 NO:16 and SEQ 1D ™(G:15) and a binding
assay performed according to the methods described in the previous examples, Constructs IFEC1
to 1-K.C9 were compared to the I-KC construct (SEQ 1D NO:46 and SEQ D NO:45) for binding
affinity to EGFR in A431 target cells (Figure 29 and Figure 30). As seen in Figure 29, the
modfication of residue 34 to its corresponding human sequence (N34G) resulied in a slight
decrease in binding affinity (EC50 value increased by a factor of 10}. As shown in Figure 38, the
modification of residue 50 1o a human residue (NS0T) also resulted in a slight decrease in binding
affinity.  Thus, these data indicate that N34 and N50 of the LKC anti-EGFR light chain
constructs are specificity deterrnining residues that are involved in antigen-binding. Al other
constructs retained binding activity comparable to the I-KC construct (SEQ ID NO:45) (Figures
29 and 303.

Based on these data, for CDR. loop-grafting of the humanization processs, only cerlain
parts of the CDRs are required. For example, for CDR1 of the I-KC construct, positions 24 to 27
and 29 to 33 do not have to be grafted from the donor {e.g., ICR62). In CDR3, the F94 residue is
the only difference between the rat ICRG2 antibody and the closest human germline counterpart
(VK1 _6), and its exchange to a human residue is tolerated with respect to maintaining binding
affinity. Thus, by chosing the appropriate acceptor VH and J sequence, the CDR3 can be
rendered fully human (e.g., no loop grafting required for CDR3).

Therefore, these data indicate that, when paired with a chimeric (e.g., humanized) heavy
chain construct specific for EGFR, the light chain can be entirely human (e.g., from a huran light
chain V gene sequence) and still retain specific binding for EGFR, albeit slightly reduced binding
affinity compared to light chains wherein specificity determining residues from the donor are

maintained.

EXAMPLE 6

Modifications to the Heavy Chain CDRs:
Determination of Specificity-Determining Residues

Using methods described above, anti-EGFR heavy chain variable region varianis were
generated from the I-HHD light chain variable region construct {(SEQ 1 NO:16 and SEQ ID

NO:15), wherein the sequence encoding the aminc acid residue at various positions in the rat
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ICR6E2 CDRs were replaced with an amine acid residue from the corresponding Kabat position in
a human germline variable gene sequence (e.g., VHI__10, IGHVS 513, Table 39 shows the
substifufions that were made within the CDRs of the I-HHD heavy chain variable region construct
{(SEQ ID MNO:15):

Table 39 Minimized Heavy Chain CIDRs

AMING ACID CORRESPONDING EFFECT ON
MAME OF SUBSTITUTION AMING ACID gg&‘g gﬁ;:é; ANTIGEN
- MWiaDE ip LFLHC POSITION IM s BINDING
CONSTRUCT o ) SUBSTITUTION
JKABA SEQ ID NO:15% WAS MADE
MNUMBERING)* =
I-HHD No modifications; MN/A NI A -
parental construct of
SR varianis
I-HHD-1 T27GH* 27 CDR1 (Chothia) ook
-HEHD-2 T285 28 CDR1 (Chothia) -t
LHHD-3 F291 29 CDR1 {Chothia) +
-HHD-4 DIE 31 CDR1 -
-HHD-5 N52T 52 CDR2 +
LHHD-6 P5ZaA 53 CDR2 ++
-HAD-7 N531 54 CDR2Z ++
I-HHD-8 Y356T 37 CDR2 b
-HHD-9 S55TA 58 CDR2 ++
-HHD-10 V100bG - 106 CDR3 v
-HHD-11 A10ZV 109 CIDR3 4

+1 abat numbering for the heavy chain varies from the numbering of SEQ I MNO: 15 because Kabat
numbering allows for the presence of additional amino acids in the CDRs. The numbering in Table 39
refers to Kabat numbering. The corresponding position in SEQ ID NO:15 can be readily determined by
one of ordinary skill in the art and is indicated above.

#+fdentified according to standard nomenclature {e.g., "F27G" means the Phenylalanine (F) residue at
Kabat position 27 of I-FIHD-1 {(position 27 of SEQ 1D NG:15) is replaced with a gyleine {(}} residue).

10364]

Each of the HHD variant constructs (I-HHD-1 to I-HHD-11) was paired with a light
chain variable region comprising construct LK.C (SEQ ID NO:46 and SEQ 1D MNO43) and a
binding assay performed according to the methods deseribed in the provious examples.
Constructs I-HHD-1 to IFFHD-11 were compared to the I-KC construct (SEQ 11D NO:46 and SEQ
1D NO:45) for binding affinity to EGFR in A431 target cells (Figures 31 and 32). As seen in
Figures 31 and 32, substitutions of residues at positions 27 (F27G) (construct E-HFID-1% and 28
(T288) (construct LHHD-2) of the Chothia CDR 1 and position 31 (D31E) (construct I-HHID-4) of

the Kabat CDRI did not show an influence on antigen binding (i.e., antigen binding was retained



[0365]

[0366]

[6367]

{0368]

WO 20081017963PHT/1 B2007/00354 2 - 127 - Number of Animals
Affected Sex Male Female Group 12 3 2 Organ/Tissue Examined
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compared to the T-HHD parent construct). Likewise, substitutions of residues at positions 5Za
(P52aA) {construct I-HHD-6}, 53 (N531) (construet I-HHD-7), and 57 (857A) (construct I-HHED-
9} of the Kabat CDR2, and substitution of the residue at position 102 of Kabat CDRJ (A102V)
(construct I-HHD-11) did not show an influence on antigen binding.

As seen in Figure 31, modification of residue 29 of Chothia CDR1 to a corresponding
human residue (F29T) (construct I-HHD-3) and modification of residue 52 of Kabat CDRZ io a
corresponding mnman residue (N52T) {construct [-HIHD-5) each resulted in a modesi decrease in
binding affinity compared to the I-HIHID parent construct (EC50 value increased by a faclor of 2-
3).

As scen in Figure 32, modification of residue 56 of Kabat CDR2 to a corresponding
human residue (Y56T) (construct I-HIHD-8) and modification of residue 100b in Kabat CDR3 to a
corresponding buman residue (V100bG) (construct I-HHD-10) each showed a significant
decrease on antigen binding affinity compared to the I-HHD parent construct {BEC valuc increased
by a factor of 10).

Thus, these data indicate that F29 and N52 of the I-HHD anti-BEGFR heavy chain
construct are specificity determining residues that have a modest influence on antigen-binding.
These data also indicate that Y56 and V100b of the I-HHD anti-BEGFR heavy chain construct are
specificity determining residues that have a significant influence on antigen-binding.

¥ o m

All publications such as textbooks, journal articles, GenBank or other sequence database
entries, published applications, and patent applications mentioned in this specification are herein
incorporated by reference to the same extent as if each individual publication or patent application

was épeciﬁcal&y and individually indicated to be incorporated by reference.
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Claims
i. An isolated polynucleotide encoding a polypeptide comprising the sequence

selected from the group consisting of: SEQ [D NO:128, SEQ ID NO:129, SEQ ID NO:131, SEQ
1D NO:133, SEQ ID NO:134, SEQ ID NO:136, and SEQ 1D NO:138, wherein said polypeptide,

as part of an antigen binding molecule, specifically binds to human EGFR.

2. The isolated polynucleotide of claim I, wherein said polynucleotide further
encodes a polypeptide comprising the sequence selected from the group consisting of: SEQ ID
NO:45, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:143, SEQ 1D NO:144, SEQ 1D NO:145,
SEQ 1D NO: 146, and SEQ 1D NO:147.

3 A vector comprising the polynucleotide of claim 1 or claim 2.

4, A host cell comprising the polynucleotide of claim 1 or claim 2 or the vector of
claim 3.

5. A host cell comprising a first polynucleotide and a second polynucleotide,

wherein said first polynucleotide encodes a polypeptide comprising the sequence selected
from the group consisting of: SEQ ID NO:128, SEQ ID NO:129, SEQ 1D NO:131, SEQ 1D
NO:133, SEQ ID NO:134, SEQ ID NO:136, and SEQ 1D NO:138,

wherein said second polynucleotide encodes a polypeptide comprising the sequence
selected from the group consisting of: SEQ 1D NO:45, SEQ 1D NO:139, SEQ 1D NO:140, SEQ
1D NO:143, SEQ ID NO: 144, SEQ ID NO:145, SEQ 1D NO:146, and SEQ 1D NO:147, and

wherein said polypeptides, as part of an antigen binding molecule, specifically bind to
human EGFR.

6. The host cell of claim 4 or claim 5, wherein said host cell is engineered to express
at least one nucleic acid encoding a polypeptide having B(1.4)-N-acetylglucosaminyltransferase

I activity.
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7. The host cell of ¢laim 6, wherein said host cell is further engineered fo express at

least one nucleic acid encoding a polypeptide having manosidase I activity.

8. A method of preducing an antigen binding molecule which 1s capable of
competing with the rat JCR62 monoclonal antibody for binding to human EGFR, said method
comprising:

(a) culturing the host cell of any one of claims 4, 6 or 7 in 2 medium under conditions
allowing the expression of said polynucleotide that encodes said polypeptide, and

(b) recovering said antigen binding molecule.

9. A method of producinig an antigen binding molecule which is capable of
competing with the rat ICR62 monoclonal antibody for binding to human EGFR, said method
comprising:

(a) culturing the host cell of any one of claims 5-7 in a medium under conditions
allowing the expression of said first polynucleotide and said second polynucleotide, and

{(b) recovering said antigen binding molecule.
10.  An isolated polypeptide encoded by the polynucleotide of claim 1 or claim 2.

11.  An isolated polypeptide comprising a sequence selected from the group consisting
of: SEQ ID NO:128, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ ID NO:134,
SEQ ID NO:136, and SEQ ID NO:138, wherein said polypeptide, as part of an antigen binding
molecule, specifically binds to human EGFR.

12. - An antigen binding molecule produced by the method of claim 8 or claim 9.
13.  An antigen binding molecule comprising the polypeptide of claim 10 or claim 11.

14.  An antigen binding molecule that specifically binds EGFR, the antigen binding
molecule comprising: a heavy chain variable domain comprising a sequence selected from the
group consisting of: SEQ 1D NO:128, SEQ ID NO:129, SEQ ID NO:131, SEQ ID NO:133, SEQ
ID NO:134, SEQ ID NO:136, and SEQ ID NO:138.
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15. The antigen binding molecule of claim 14, wherein said antigen binding
molecule further comprises a light chain variable domain comprising a sequence selected from
the group consisting of: SEQ ID N(O:45, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NOG:143,
SEQ ID NO:144, SEQ ID NO:145, SEQ ID NO:146, and SEQ 1D NO:147.

16.  The antigen binding molecule of any one of claims 12-15, wherein the antigen

binding molecule 1s an antibody.

17. The antigen binding molecule of any one of claims 12-15, wherein the antigen

binding molecule is an antibody fragment.

18. The antigen binding molecule of claim 17, wherein the antibody fragment is
selected from the group consisting of an scFv fragment, an Fv fragment, an F(ab')2 fragment, a

minibody, a diabody, a triabody, and a tetrabody.

19.  The antigen binding molecule of any one of claims 12-16, wherein the antigen

binding molecule comprises a human Fc region.

20.  The antigen binding molecule of claim 19, wherein the antigen binding molecule

has been glycoengineered to modify the oligosaccharides in the Fc region.

21. The antigen binding molecule of claim 20, wherein said Fc region has been
glycoengineered:

(a) to.have an altered oligosaccharide structure,

(b) to have a reduced number of fucose residues as compared to a corresponding

nonglycoengineered antibody, or

{c) to have increased effector function or increased Fc receptor binding affinity

compared to a corresponding nonglycoengineered antibody.

22, The antigen binding molecule of claim 21, wherein the increased effector function
is selected from the group consisting of: increased Fc-mediated cellular cytotoxicity, increased
binding to NK cells, increased binding to macrophages, increased binding to monocytes,
increased binding to polymorphonuclear cells, direct signaling inducing apoptosis, increased

dendritic cell maturation, and increased T cell priming.
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23.  An antigen binding molecule that specifically binds EGFR comprising an
Fec region engineered to have increased effector function or increased Fe receptor binding
affinity produced by a method comprising:

(a) culturing a host cell engineered to express at least one nucleic acid
encoding a polypeptide having B(1.4)-N-acetylglucosaminyltransferase 11l activity under
conditions which permit the production of the antigen binding molecule and the
modification of the oligosaccharides present on the Fe region of the antigen binding
molecule; and

{b) isolating the antigen binding molecule,

wherein the antigen binding molecule comprises a heavy chain variable domain
comprising a sequence selected from the group consisting of: SEQ 1D NO:128, SEQ ID
NG:129, SEQ ID NG: 131, SEQ 1D NO:133, SEQ ID NO: 134, SEQ 1D NG:136, and SEQ
ID NO:138.

24, The antigen binding molecule of claim 22 or claim 23, wherein said
antigen binding molecule further comprises a light chain variable domain comprising a
sequence selected from the group consisting of: SEQ 1D NO: 45, SEQ ID NO:139, SEQ
ID NO:140, SEQ ID NO:143, SEQ ID NO:144, SEQ 1D NO:145, SEQ 1D NO:146, and
SEQ 1D NO:147.

25. A composition comprising the antigen binding molecule according to any
one of claims 12-24 and a pharmaceutically acceptable carrier.

26.  The antigen binding molecule of any one of claims 12-24, wherein said
antigen binding molecule does not cause a clinically significant level of toxicity when

administered to a subject in a therapeutically effective amount.

27.  The antigen binding molecule of claim 26, wherein said therapeutically
effective amount results in a serum concentration of said antigen binding molecule of
between about 1 pg/ml and about 500 pg/ml or beiween about | ug/ml and about 100
ug/ml for a period of at least 4 weeks.

28. The antigen binding molecule of claim 26 or claim 27, wherein said
therapeutically effective amount of said antigen binding molecule is from about 1.0

mg/kg to about 15 mg/kg.
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29.  The antigen binding molecule of any one of claims 26-28, wherein the toxicity of
said antigen binding molecule is measured using blood chemistry values or histopathological

indicators,

30.  The antigen binding molecule of any one of claims 12-24 or 26-29, or the
composition of claim 25, for use in the treatment of a disorder treatable by blocking EGFR-

mediated cell signaling.

31.  The antigen binding molecule of any one of claims 12-24 or 26-29, or the
composition of claim 25, for use in the manufacture of a medicament for treating a disorder

treatable by blocking EGFR-mediated cell signaling.

32.  The antigen binding molecule or composition of claim 30 or the use of claim 31,

wherein said disorder is a cell proliferation disorder.

33.  The antigen binding molecule, composition, or use of claim 32, wherein said cell

proliferation disorder is cancer.

34, The antigen binding molecule, composition, or use of claim 33, wherein said
cancer is selected from the group consisting of breast cancer, bladder cancer, head & neck
cancer, skin cancer, pancreatic cancer, lung cancer, ovarian cancer, colon cancer, prostate cancer,

kidney cancer, and brain cancer.
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SEQUENCE LISTING

Umana, Pablo
Mossner, BEkkehard

Antigen Binding Molecules That Bind BGFR, Vectors Encoding Same, And

Uses Thereof
1875.043PC0O4A/ DTS/ T=i

U8 60/836,371
2006-08-09

L4

PatentIn version 3.3
1

120

PRT )

Ractus sp.

ICRE2 VH

1

gln val Asn Leu Leu Gln Ser Gly Ala Ala Leu Val

1

Sex Val

Lys Leu Ser Cys Lys Gly Ser Gly Phe Thr
20 25

Lye Ile His Trp Val Lys Gln Ser His Gly Lys Ser

35 40

@ly Tyr Phe Asn Pro Ase Ser Gly Tyr Ser Thr Tyr

50

55 : &0

Lys Ser Lys Ala Thr Leu Thr Ala Asp Lys Ser Thr

&5

70 TS

Met Glu Leu Thr Ser Leu Thr Ser Glu Asp Ser Ala

85 50

Thr Arg Leu Ser Pro Gly Gly Tyr Tyr Val Meb Asp

100 105

Gly Ala Ser Val Thr val Ser Serxr

Lys

Phe

Leu

45

Aan

Bsp

The

Ala

Pro

Thrl

30

Glu

Glu

Thr

Tyr

Trp
1lio

Gly

1is

Asp

Trp

Lvs

Ala

TYY
85

Gly

Ala
Tyr
Ile
Phe
Tyr
80

Cys

Gin
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<23i0= 2

<2ii» 359

<212> DNA

<213= Rattus sp.

<220>

<223 ICRE2 VH

<400 2

caggtcaace tactgeagte tggggetgea chgagtgaagoe

tottgeaaay ghtobtggttt tacattcact gactacaaga

catggaaaga gecttgagtg gattgggtat tttaatecta

aztgaaaagt traagageaa ggecacatty actgeagaca

atggagetta ccagtoctgac atctgaggac toetgoaacet

ccaggggytt actatgtiat ggatgoccoctgg ggtcaaggag

<210= 3

<23l> 120

<212>= PRT

<213> Artificial Seguence

<220>

<223> Rat-human chimeric polypeptide

=&00= 3

Gin val Gln Leu Val Gln Ser Gly ala @Glu val

1 5 10

Ser Val Lys vVal Ser Cys Lys Ala Ser Gly pPhe

20 25
Ala Ile sexr Trp Val Arg Gln Als Pro Gly Gin
35 40
Gly Gly Ile Asn Pro Asn Ser Gly Tyr Ser Thr
50 B5

Gin Gly Arg Val Thr Ile Thr Ala Asp Lye Ser

65 70 75

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
BS o0

ctggggectc tghgaagtty

tacactgggt gaagcagagt

acagtggtta tagtacctac

aatccaccga tacagectat

attactgtac aagactatoo

ctiecagtcac tghctoctc

Lye bLys Pro Gly Ser
15

Thr Phe Thr Asp Tvr

30
Gly Leu Glu Trp Met
45

Tyr Ala Gln Lys Phe

&0

Thr Ser Thr Als Tyr

80O

Ala Val Tyr Tyr Cys

95

50

120

180

240

200

3595



0010 Spinal Cord No. Examined 1111 1I--Haemorrhage Minimal 0 0
11 Slight010000 TotalOI1111 Spleen No. Examined111111I
Sternum & Man-ow No. Examined O

Ala BArg Leu Ser Pro Gly Qly Tyr Tyr val Met Asp Ala Trp Gly Gln

100 105

Gly Thr Thr Val Thr Vval Ser Ser

115 1z
=210= 4
«211> 360
«212» DNA
=213> Arxrtificial Seguence
<220
«223> Rat-human chimexric DNA
400> 4 .
cagotgeage tggbtgeagte tggggetgayg gtgaagaagco
tecctgoaagyg cttoctggatt tacattcact gactacgcocea
cotggacaag ggctogagty gatgggaggy atcaatocta
gecacagaagt tocagggcag ggtcaccati acogoggaca
atggagetbga goagectgag atcetgaggac acggoogbgt
ceaggeggtt actatgttat ggatgcctgg‘ggc¢aaggga
<210>= &5
<21t 120
<212» PRT
«213> Artificial Sequence
<220>
<223> Rat-human chimeric polypeptide
<40C> b

Gln Val Gln Leuw Val Gln

1

Ser Val Lys val Ser Cyvsg

Lys Ile His Trp

35

Gly Tvr Phe Asn Pro Asn

50

5

20

Val Arg

Ser

Lys

Gly Ala Glu Val

10

Gly 8Ssr Gly Phe

25

Gln
40

Ber
55

Ala Pro Gly Gln

Gly Tyr Sex Thr

114

ctgggtooto
tcagetgggh
acagtggtta
aatccacgayg
attactgtge

ceaccgtgac

Lys Lys

Thr Phe
30

Gly Leu
45

Tyr Ala
&0

Pro

Thr

Glu

Gln

ggtgaaggtoe
gogacaggee
tagtacctac
cacagectac
gagactatce

cagtctectea

Gly Ser

15

Asp Tyr

Trp Met

Lys Phe

&0

120

180

240

300

360




00000 Stomach No. Examined 111111 Testes No. Examined11100

O --Immaturity Present 111 000 Totall 110 0 0 Thymus No. Examined
111111--Cyst(S) Present0

1

S

Gin Gly Arg Val Thr
&5 70 75
Met Glu Leu Ser Ser
85 30
Ala Arg Leu Ser Pro
100 105
Gly Thr Thr Val Thy val Ser Ser
118 120
<2i0> &
<2il> 360
«<212= DNA
<213>»> Artificial Sequence
<220>
<223> Rat-human chimeric DNA
400> 6
caggtgeage tggtgcagbtc tgagyctyag gtgaagaago
tectgeaagg ghtetggbtt tacattcact gactacaaga
cetggacaayg ggehegagty gatgggatat ttcaaccceta
geacagaagt tccagggeayg ggtcaccatt accgoggaca
atggagetga gcecagectgayg atctgaggae acggeegtgt
cecaggcggtt actatgttat ggatgococtgg ggccaaggga
«210> 7
<211l> 120
212> PRT .
«213> Artificial Seguence
<220
<223» Rat-human chimeric polypeptide
<d00> 7

10

110

ctgggteocte
tacactgggt
acageggtta
aatocacgag
attactgtge

coaccghgac

Ile Thr Ala Asp Lys Ser Thr Ser Thy Ala Tyr

B0

Leu Arg Ser Glu Asp Thr Ala Val Tyvr Tyr Ove

95

Gly Gly Tyr Tyx Val Met Asp ala Trp Gly Gln

gytgaaggte
gogacaggea
tagtacctac
cacagectac
gagactat.cc

catoctoectea

Gln Val @Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

i5

Ser Val Lys Val Ser Cysg Lys Gly Ser Gly Phe Thr Phe Thr Asp Tyr

20

25

30

a0

120

180

240

300

360




00010 Total0 00010 --Involution/Atrophy Minimal 0000 10 Total O
000 10 Urinary Bladder No. Examined | 1 1 1 1 | Uterine Cervix No.
Examined 0 0 0 | 1 1 --Epithelial Mucification Present 0

Lys Ile His Trp Val Adrg Gln Ale Pro Gly Gln
35 46
Gly Tyr Phe Asn, Pro Asn Ser Gly Tyvr Ser Thr
50 ; 55-
Lye Ser Arg Val Thr Ile Thr Ala Asp Lyes Ser
&5 70 78
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr
B85 20
Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met
ico 105
Gly Thr Thr Val Thr Val Ser Ser
115 120
<21i0> 8
2211l> 380
<212 DNA
<213> Artificial Seguence
<220 .
<223> Rat-human chimeric DNA
=4 00> B )
caggbgeage tggtgeagic tggggotgayg gtgaagaagoe
tectgecaagg gttctggttt tacattecact gactacaaga
cctggacaayg guctoegagty gatgyggatat tbtcaacccta
aatgaaaagt tcaasgagcag ggtcaccatt acocgocggaca
atggagutga geagectgag atctgaggac acggecegigt
cecagooggtt actatgttat ggatgoectgg ggocaaggga
<210 9
<21ll= 120
<212> PRT
«213> Artificial Sequence
<220
<223»> Rat-human chimeric polypeptide
<4 00> 9

Gly Leu Glu

45

Asn Glu

60

Thr Sexr Thr

Ala val

Tyxr

Asp Ala Trp

110

ctaggtacte
tacactgggt
acagoeggtta
aatécacgag
attactgtge

coacogtgac

Trp Metb

Lyg Phe

Ala Tyr

80

Tyx
25

Cya

Gly Gln

ggtgaaggtc
gogacaggecs
tagtacctac
cacageotan
gagactatce

cgteotoctea

Gl val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

50

120

180

240

300

360



0011l Total00011 Uterus No. Examined 000 I I 1 -Congestion
Minimal 000010 Total 000010 Caecurn No. Examined100100
--Prominent Submueosal Adipose Tissue Minimal 1

L 5 10
Ser Val Lys Val Ber Cye Lys Ala Ser ¢ly Phe
20 25
Tyr Met His Trp Val Avyg Gln Ala Pro Gly Gln
35 40

Gly Tryp Ile Asn Pro Asn Ser Gly Tyr Ser Thr

50 55
Gln Gly Arg Val Thr Met Thr Ala Asp Thr Sex
858 70 75
Met Glu Leu Ser Arg Leu Arg Ser Asp Asp Thr

85 90
Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met
100 105
Gly Thr ‘Thr Val Thr Val Ser Serx
115 120

<210=> 10
«231l= 360
<212» DNA
<213> Artificial Bequence
220>
<223> Rat-human chimeric DNA
400> 10
caggtgoage tggtgeagto tgaggetgay gtgaagaago
toctgraagg cotetbggbtt tacattcecact gactactata
coctggacaag ggctegagtg gatgggoetay ateaatocta
geacagaagt ttcagggecag ggbtcaccatg accgoogaca
atguagctga geaggetygag acctgacgac acggeogbglt
ceaggoeggtt actatgttat ggatgooetgg ggocaagaga
<210> 11
<21l= 120
«212%= PBRT
«<213> Artificial Seguence

Thyr Phe Thr

30

Gly Leu

Glu
45 .

Tyx Ala Gln

B0

Ile Ser Thr

Ala Val

Tyr

Asp Ala Trp

L1LQ

ctggggocte
cgcactgggt
acagtggtta
cgtocatcag
attactgtgeo

craccgtgac

Asp Tvr

Trp Mei

Lys Phe

Ale Tyr

a0

Ty
9K

Cys

Gly Gln

ggtgaaggtoe
gogacaggec
tagtacctac
cacagocotac
gagactatoo

cgtetootoa

60

120

180

240

300

380




00101 Total100

Examined000 1

<220
<223

& Q0> 13
Gln Val Gln
1

Ber val Lys

Ile His
as

Lys

Gly Tyr Phe

50

Gl Gly Arg
85

Mebt Glu Leu

Ala Arg Leu

Gly Thr Thr
1i5

<210> 12

<2ils= 3860

<212> DNA

<213

<220=

<223 >

<d00>» 12

caggtgcagc

toectgeaagg gttefbggttt tacatbeact

cctggacaag ggctcegagtg gatgggatag

gracagaagt

atggagotga gcaggctgag atctgacgac

Leu

val
20

Trp

Asn

val

Saer

Ser

100

Val

Val
Se?
Val
PrQ
Thr
Arg
a5

Pro

Thar

Gin

Qys

Asn

Met

70

Leu

Gly

Val

Ser

Lys

Gln

Ser

55

Thr

Arg

Gly

Ser

Artificial Seguence

Gly

Giy

Ala

40

Gly

Ala

Ser

Tyr

Sevx
iz20

Rat ~human chimeric DNA

tacagggeag ggtcaccaty

Rat-human chimeric polypeptide

Ala Glu val
10

Ser Gly Phe
25

Pro Gly Gln

Tyr Ser Thr

Asp Thr Ser

75

Asp Asp Thr
20

Tyr Val Met
105

tggtgeagtce tggggetgag gtgaagaage

gactacaaga
ttcaacgecta
acegoogaca

acggeogtgt

Lys

Thr

Gly

Ty

60

Ile

Ala

ABD

Lya

Pl

Leu

45

Ala

Sexr

val

Ala

Pre

Thee

3o

Glu

Gin

Thr

Tyy

Trp
110

ctggageete

tocactggot

acageoggtta

cgbtoocateayg

attactgtge

Gly
1B

asp

Trp

Lys

Ala

Ty
55

Gly

Ala

Ty

Met

Phe

Tyx

80

Cys

Gin

ggtgaaggte
gogacaggoo
tagtacctac
cacagootac

gagactatcoe

WO 2008/017963PCTAB2007/003542 - 129 -
Number of Animals Affected Sex Male Female Group123123
Organ/Tissue Examined Number 1 1 1 1 | | | Fallopian Tube No.

60

izo

180

240

300




n Mesenteric No. Examined 0 0 0 1 0 O --Increased Pigmented
Macrophages Slight 000100 Total00t0 100 Individual Findings for
Al) Animals [0352)The pathology observations for individual animals are
set forth in Table 36, below: TABLE 36 Macropathology and
histopathology - individual findings for all animals Group 1 2 3 Compound
-GLYCO-MAB (ANTI-EGFR)- Dosage 1.5 4.5 12 Pathology Observations
Sex Male Dose Group | Animal No,

coaggeggtt actatgtiat ggatgeolgy ggooaaggge ccacoeglgac oghotoctoa 360
«=Z10>» 13

<211l» 120

«212= PRT

«<213» Artificial Sequence

<220

<223> Rat-human chimeric polypeptide

<400> 13

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Livs Lys Pro Gly Ala

1

= 10 15

Ser Val Lys Val Ser Cys Lys Gly Ser Gly FPhe Thr Phe Thr hAsp Tyr

20 25 30

Lys Ile Hies Trp Val Arg Gln Ala Pro Gly Gln Gily Leu Glu Trp Met

35 ) 40 45

Gly Tyx Phe Asn Pro Aen Ser Gly Tyvr Ser Thr Tyr Asn Glu Lys Phe

L1y

55 60

Lys Ser Arg Val Thr Met Thr Ala asp Thr Ser Ile Ser Thr Ala Tyr

65

70 75 80

Met Glu Leu Ser Arg Leuv Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys

B85 g0 85

Ala Arg Leu Ser Pro Gly Gly Tvyr Tyr Val Met Asp Ala Trp Gily Gln

i00 108 110

Gly Thr Thr Val Thr val Ser Ser

115 120
<210 14
<211l=> 360
«212= DNA
<2123> Artificial Ssquence
220>
<223»> Rat-human chimezric DNA
<400> 14
caggtgecage tggtgeagte tggggeotgay gtgaagaagoe chtggagecte agtgaaggte &0
tectgeaagy grtctggttt tacattcact gactacaaga tocactgggt gegacaggeco 120




atggagetga geaggetgay atotgacgac acggoecgtgt atbactgtge gagactatoco

cragaggytt actatgttat ggatgoctgy ggecaaggga ccaccghbgac cgtctoctea

<21i0»
<253
<23Z>
<213

<220
<223 >

<4Q0>

0623 Study week of Sacrifice 11 Terminal body weight 2715.0 grams
Study day of sacrifice 77 NECROPSY HISTOPATHOLOGY Caecum:

Caecurn : -Raised Area(s); Mucosal Aspect, Multiple, Up To 3mm.

-Prominent Submucosal Adipose Tissue,- Minimal, Focal Colon: Colon :
-Raised Area(S); Mucosal Aspect, Multiple, Up To 2narn. No Significant
Lesion Kidneys : Cortical Lympliocytic Infiltration,-Minimal Liver Liver:

-Median Cleft Pale Area(S); One, Subcapsular, 3mm. Inflammatory Cell
Foci,-Minimal Lungs & Bronchi : -Bronchi/Bronchioles

Mucosal/Submucosal Inflammatory Cells,- Slight - 130 - Stomach:

Stomach : -Corpus Raised Area(s); Mucosa, One, Near To Antrum, 3mm.

>No Significant Lesion Testes : -

CeLISECEIbR 2 Animal No.- o461

aacgagsagt teaagagoog ggtcaccatg acogoecgaca cgtcocatcag cacageetac

15
120
PRT

Artificial Seguence

Rat-human chimeric polypeptide

15

Gln Val Gln iLeu

1

Ser Val Lys Val

20

iys Ile His Trp

35

Gly Tyr Phe Asn

50

Gln. Gly Arg Val

&5

Met Glu Leu Ser

Ala Arg Leu Sexr

100

Gly Thr Thr Val

<210
<2311>
w212
<213>

115

16
360
DINA

val

Ser

Val

Pro

Thr

Ser

25

Pro

Thr

Gln

Cys

Arg

Asn

Ile

TO

Lew

Gly

Val

Ber Gly

Lys Bla

Gln Ala

40

Ser Gy
55

Thr Ala

Arg Ser

Gly Tyr

Ser Sexr
120

Artificial Seguence

Ala

Ber

25

Pro

Tyxr

Asp

Glu

Ty
105

Glu

10

Gly

Gly

Sex

Lys

Asp

S0

Val

val

Phe

Glin

Thir

Ser

75

Thr

Metl

tnrnaturigéé

acooia ac

Lys

Thr

Gly

Tyr

&0

Thr

Ala

Asp

[
1)

Loyvg
Phe
Leu
45

Ala
Ser

Val

Ala

B g"%ae ncgag a)é';‘ilz\ég.!ﬁe DO§§O

Pro

Thr

30

Glu

Gln

Thy

Tyxr

Trp

C1h0

e

Gly
is

Asp

Trp

Lys

Ala

Tyr
95

Gly

Ser

Tyx

Met

Phe

Tyr

80

Cys

Gln

240

200

3860




Study week of Sacrifice 18 Terminal body weight 2573.0 grains Study day
of sacrifice 125 NECROPSY HISTOPATHOLOGY Kidneys -Cortical
Lymphocytic Infiltration, -Minimal Liver: Liver -Median Cleft Pale Area(S);
One Subcapsular, 4nun. -Inflammatory Cell Foci,-Minimal -Hepatocyte
Vacuolation - Median Cleft,-Minimal Lungs & Bronchi: mugs & Bronchi :
-Incomplete Collapse; Right Lobes. -Alveolar Macrophages,-Minimal
Spinal Cord : emorrhage,-Slight, Multi-Focal Testes : mmaturity,-Present
Sex Male Dose Group 3 Animal No. 0463 Study week of Sacrifice 18
Terminal body weight 2919.0 grams Study day of sacrifice 125
NECROPSY HISTOPATHOLOGY Liver : Inflammatory Cell

<220 . FRE
<zz3>  RIELEMIDIMAL: wersc pia
<400= 16
caggtgoage toggtacagte tgggoctgayg gbtgaagaage ctgogtcecte gotgaaggtco &0
tectgeaagg cotebggbitt cacattcact gactacaaga tacactgoght gogacaggoc 120
cotggacaay ggctogagty gatgggatat Ttcaacogha acageggtta tagtacctac 180
geoacagaagt tocagggoag ggbcaccatt agogoggaca aatooacgay cacagooetac 240
ataggagebga gragoectgag abctgaggac acggeogtgt attactgbtge gagactabtoo 300
ceagoeggtt actatgttat ggatgectygy ggcecaaggga coacogtgac cgtbectoctea 380
«d3i0> 17
«23ii»> 120
«212> PRT
<213> Axtificial Sequence
<220
<223> Rab-human chimeric polypeptide
<&00> 17
Gin val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 =3 Lo 15
Ser Val Lys Val Ser Cys Lys Gly Ser Gly pPhe Thr Phe Thr Asp Tyr
20 25 30
Lys ITle Ser Trp Val Arg GIn Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Tyr Phe Asn Pro Asn Ser Sly Tyr Ser Thr Tyr Ala Gln Lys Phe
50 55 60
Gln Gly Arg Val Thr Ile Thr Ala Asp Lvs Ser Thr Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leuw Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
8% 50 a5
Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gln
10290 105 110
Gly Thr Thr Val Thr Val Ser Ser
115 120

10



Lungs & Bronchi : erivascular Inflammatory/Lymphoid Cells, Minimal
-Lymphoid Aggregates,-M animal, Focal Pancreas : -Acinar
Atrophy,-Minimal, Focal Spinal Cord : -Flziemorrhagc,-Mininial Testes :
-I*ty Present ***Animal has no gross observations recorded - 131 - Sex
Female Dose Group Animal No, 0590 Study week of Sacrifice Il Terminal
body weight 3176.0 grams Study day of sacrifice 77 NECROPSY

HISTOPATROLOGY Caec LIM: Caecurn : -Raised Area(S); Mucosa,
Aspect, Multiple, Up To 2min. -Prominent Submucosal Adiposelssuer
Minimal, Multi-Focal Colon: Colon : -Raised Arca(S); Mucosal Aspect,

Multiple, Up To 2mm. >No Significant Lesion Kidneys : -Cortical
Lymphocytic Infiltration,-Slight, Focal
18

<210
<211l 360
<212> DNA
<213» &artificial Sequence
<220
<223> Rat-human chimeric DNA
<400 18
caggbtgcage btggtgeagte tggugotgag gtgaagaage ctgggtooto gghbgaaggte &0
tooctgoaagyg gttotggttt cacatteagt gactacaaga tatoctggot goegacagget 120
cetggacaag ggetbegaghtyg gatgggatat Licaacccta acageggtta tagtacctac 180
geacagaagt tocagageag gotcaceatt accegoggaca aatccacgag cacagoctac 240
atggagctga geagcocctgag atobgaggac acggecgtgh attactgtge gagactatcee 300
ccaggeggtt actatgtbtat ggatgeoctgg ggocaaggga ccaccegtgac cgtcocbcoctcea 360
<210=> 18
<213i» 120
«212» PRT
<213» Artificial Seqguence
<220
«223» Rat-human chimeric polypeptide
<400> 19
Gln Val Gln Leu Val Gln Ser Gly Ala Glu val iws Lys Pro Gly Ser
1 5 10 ib
Ser Val Lys Val Ser Cys Lys Gly Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30
Lye Ile His Trxp Val Arg Gln Ala Pre Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Tvr Phe Asn Pro Asn Ser Gly Tyr Ser Asn Tyr Ala Gln Lys Phe
30 55 60
Gln Gly Axg Val Thr Ile Thr Ala Asp Lys Ser Thy Ser Thr Ala Tyr
65 70 75 80
Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thry ala Val Tyr Tyr Cys
as S0 95

1



Ala Arg Lewu Sexr Pro

Left Saphenous : -Epidermal flyperplasia,-Minimal Liver: Liver : -Median
Cleft Pale Area(s); One,Suhcapsular, 3rtim. -Inflammatory Cell
Foci,-Minimal Ln Mesenteric: Ln Mesenteric: -Congested Minimal
-Increased Pigmented Macrophage.s,-Sliglu Ovaries: Ovaries : -Cyst(S);
Left, One, Clear Fluid -Filled, 4mm. -Follicular Cyst(S),-Present Pancreas
-Acinar Atrophy,-Minimal -Lymphoid Aggregates,-Mirirnal Skin
(Protocol) : -Epidermal Ityperplasia,-Moderate Spinal Cord :
-linemorrbagerMininial Spleen: Spleen : Capsule Thickened; Area Diffuse.
>No Significant Lesion Uterine Cervix - -Epithelialor:cation,-Present Sex
Female Dose Group 2 Animal No. 0462 Study week of Sacrifice 18

Tertian-Lai body weight 2910.0 grams Study day of sacrifice 125
Ly GBIy Tyr Tyr Val Met Asp Az Trp Gly Gln

o0 105 110
Gly Thr Thr Val Thr Val Ser Ser
1ls 120
<230= 20
<21i> 360
<Z212> DNA
«213»> Artificial Bequence
B 20>
«223> Rat-human chimeric DNA
<400> 20
caggtgeage tggtgeaghc tggggcbgag gtgaagaage cbgggtccte ggtgaaggba 80
teotgeaagy gttotggtit tacatteact gactacaaga tacactgggt gogacaggeo 1290
ccbhggacaay ggoebegagihg gatgggatat ttcaacccta acagegoutta ttogaactac 1890
geacagaagt tccagggeag ggtcaccatt accgeggaca aatccacgag cacagectac 240
atggagetgs geoagectgag atctgaggac acggoogtgh attactgtge gagactatoo 300
ceaggegghtt actatgttab ggatgoeoctgy ggecaaggga coaccgtgac cghetectoa 360
210> 21
211> 120
<212> PRT
<213> Artificial Seguence
w220
«223> Rat-human chimeric polypeptide
<400> 21
Gln Val Glo Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 s 1.0 15
Ser Val Lys Val Ser Cys Lys Gly Ser Gly Phe Thr Phe Thr Asp Tyr
20 25 30
Lys Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45
Gly Tyr pPhe Asn Pro Asn Ser Gly Tyr Ala Thr Tyr Ala Gln Lys rPhe
50 5% 60

12




NECROPSY HISTOPATHOLOGY Kidneys : -Cortical Lymphocytic
Infiltration,-Minimal, Focal Liver : -Inflammatory Cell Foci,-Minimal - 132
- Lungs & Bronchi: Lungs & Bronchi : -Incomplete Collapse; Left Lobes.
No Significant Lesion Ovaries: Ovaries : -Raised Area(s); One On Each,
Left, 3nun; Right, 2trun.(Follicles) -Prominent Corpora Lulea-Present
Spinal Cord -Haemorrhage,-Minimal Thymus: Thymus : -Small; LO66g.
yst(S),-Present -Involution/Atrophy,-Minimal Uterine Cervix : -Epithelial
Mucification,-Present Uterus: 'Uterus -Congested, Minimal
-Congestion,-Minimal Sex Female Dose Group 3 Animal No. 0612 Study

weelc of Sacrifice 18 Terminal body weight
Gln Gly Arg Val Thr Fle Thr Ala Asp Lys Ser Thr Ser Thry Ala Tyxr
85 70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 S0 85

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Agp Ala Trp Gly Gln

100 105 120

Gly Thr Thr Val Thr Val Ber Ser

118 120
<210> 22
<211l> 360
«212» DNA
<213> Artificial Seguence
<220>
<223> Rat-human chimeric DHNA
<400> 22
caggtgcage tggtocagte tggggoebgag gtgaagaage ctaggtecte ggtgaaggtoe 60
tectgeaagyg gttetggitt tacattcact gactacaaga tacactgggt gogacaggoco 120
cctagacaag guctegagiyg gatgggatat ttocsacccta acageggtta tgccacgtac 180
geacagaagt tocoagggeag ggteaccatt accgceggaca zabccacgayg cacagectac 240
atggagctga gocagoectgag atctgaggéc acggoegtgt attactgtge  gagactatec 300
ceaggegott actatgttat ggatgoctgyg ggocaaggga ccaccgtgac cgtctoctca 360
«210> 23
=2311> 120
<2%12> PRT
<213> Artificial Seguence
220>
<223> Rat-human chimeric polypeptide
<40Q0> 23

Gln Val Gln Leu Val @in Ser Gly Ala @lu Val Lys Lys Pro Gly Ala

1

Ser Val Lys

5

i

15

Val Ser Qys Lys Ala Serxr Gly Phe Thr Phe Thr Asp Tyx

20

25

a0

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

13



2934.0 grams Study day of sacrifice 125 NECROPSY
HISTOPATEIGLOGY Kidneys : -Conical Lymphocytic
Infiltration,-Minimal, Focal Liver: Liver : -Median Cleft Pale Area(S); One,
Subcapsular, 3rnm. -Cyst(S); Within Cleft, One, Dark Fluid Filled, Green,
2mm. nflarnmatory Cell Foci,-Minimal -Bile Duct Proliferation,-Minimal
-Pericholangitis,-Minimal Lungs & Bronchi: Lungs & Bronchi : -Incomplete
Collapse; Left Lobes. -Alveolar Macrophages,-Minimal -Perivascular
Inflammatory/Lymphoid Cells,- Minima | Oesophagus : -Lymphoid
Aggregates,-Minimal Pancreas: -Acinar Atrophy,-Minimal, Focal Skin
(Protocol) : -Epidermal Hyperplasia,-Minimal Spinal Cord :
-H&Femonhage, -Minima 4® Uterine Cervix : -Epfthelial
Mucification,-Present WO 2008/017963PCT/1132007/003542 - 134 -

Gly TrCohelusions-[0354] Ehereiwas noseffect.ofiyeatmeni-at Hae injaction sites

=% and no clinical findirifs considered to be réfated to treatment with

Glyco-iriAb (anti-EGFR). Body-weight changes were within normal

gén R pectéd réfhgeélér ﬁere%eremoﬁmﬁ@s tonsiderat:to:be mlated to
treatment at macroscoplc examinationand organ weights of @nimals were

within normal expected ranges. In conclusion, treatment at 1.5, 4.5 or 12
Leu Gl?nﬁﬂ?gfifﬁ'cégﬁaﬁ%@%ﬁ%@@fﬂ&te;&awm%d%maﬁeﬁn'asrﬁg;s‘;é@f §ystemic

Ala Arg Leu Ser Pro @ly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gln

100 1058 110

Gly Thr Thr Val Thr Val Ser Ser

115 120
<210> 24
<21ll> 360
<212> DNA
«213» Artificial Segquence
<220>
<223> Rat-human chimeric DNA
<400> 24
caggtgeage tggtgeagto tggggetgag gtgaagaage ctggageoctce ggbgaaggte &0
tectgeaagg cctctggttt tacattoeact gactactata tgoacktgget gegacaggeco iz20
cotggacaayg gygetegagbg gatgggetgy atcaatccta acagtggtita tagtacchbac 180
agcocaaget tocaaggoea ggteaccate teoagoegaca agtccatcag caccgoctac 240
ctgcagtgga gcagectgaa ggeoctoggac acogeoabtgt attactgtge gagactatce 300
ccaggeggtt actatgbrat ggatgeootgg gococaaguga ceaccgtgace oghbcotcoctea 380
<210> 28
«211l> 120
<212> PRT
<213» Artificial Sequence
220>
«223> Rat-human chimeric polypeptide
«400» 25

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala

1

5

10

14

18



Ser

Tyr

Bly

Gl

65

Lewu

Ala

GLy

toxicity. [0355]EGFR is not a tumor specific target, since it is present on
the surface of various normal tissues including liver, kidney and skin.
Anti-EGF12 antibodies with human IgG1 Fe region have previously been
administered to humans and have shown a tolerable side-effect profile
(Vanhoefer, U. et al., OM. Oncol. 2004 Jan |;22(1)175-84; Needle MN,
Semin Oncol. 2002 Oet;29 (5 Suppl 14):55-60). Clearly, there would be
significant concerns for administering to a human or other mammal an
anti-EGFR antibody with significantly increased ADCC, due to enhanced
killing activity that could be displayed against critical normal tissues such
as liver, kidney and skin. Surprisingly, the present inventors have found
that administering such an antiEGFR antibody, Fe engineered as
val dascribédsabovesahdswitheufeto T000He | dincraasEd-ABFE Cactivity, in vivo
to maffimals did not lead toSignificant toxicities. Tife concentrations of
antibody were kept above 1 microgram per milliliter for at least 4 weeks
Met (Hhg AbpVel0Brmigtagbamdpecatilifter 36F SoiheSanimasy ®Such
eXposure levels are typical for antibody therapy. Maximal ADCC for the
antibody of this study is already achieved at concentrations of | microgram
'g’éppé}*errﬁlﬁﬁtgﬁ"sﬁ@eg@sﬁlé’dmi§ﬁ*‘ét‘|‘3’ﬁs?§§%3‘§§s%ﬁ4ﬁyﬁnﬁhfoo mg of
anti-EGFR antibody (the parental rat 1CR62 antibody) to human cancer
patients have shown specific tar%?tin of tumgrs ig vivgl(aM,Ileltalledi, H. ei
Y RF BT CARte)L 1998 JarT 7)) 58-25 ) Cyhornoigus masikey effector
cells have highly-homologous FegammaRill receptor and have been
a0 Tedipls sananced ADES With Ee.epainegiedianibedies (and
with’ antﬁ)(ﬁles g\lyeoenglneere ©r increased levels ognon-fueosylated
oligosaccharides in the Fc region). The level of ADCC increase is very
argSRIlaLL0 that QJ%%&%ﬁ@%y man sfectarcells (RBMES)s{A356]hi
summedy, we have found thatanti-EGER antibodiesd~e engineered for
increased Fc- FcgammaR11i binding affinity and for increased ADCC can
08 30RURNIStEred o Baamypals to give concentrations above 1 microgram of
antibody per milliliter of s@pum for a period of at least 4 weeks in order to
give drug exposures normally associated with significant accumulation of

<210- anitibody on target cells in vivo, without leading to significant toxicity,

<§i;> B3857]Toxicity of an antigen binding molecule of the present invention can
o b

313a gﬁgggc_sitggdsm%getermined using any of the methods and/or

220>

parameters (e.g. blood chemistry-values, histopathological indicators, etc.)

e desctibed herein above, or by any means known to those of skill WO

2808 017963PCT/1B2007/003542 - 135 - in the art. A clinically significant

<400> |@§el of toxicity is understood by one ofgkill inaghgc%rt to beag Ieé/cel that60
casatagaae, E4EYRVRTS GoTaraly BeeehBd By te UB Food afd Drugy

vectocd@dminisitatioreforrantbodies admimistared stinidatipt EoGAMPEES 120
cct:gga'vl(a:i)gg;:i I%%%EOHES tt%*tggtl‘g} Qét%@aa!a@cg?t%g‘tg) %@J@ng%n tc%;tacctac 180

péeci C|tyc-%)é5term|n|ng Residues 0358]Using methods described above,

aacgagerti- EGRRJigirec halTvariibl e regivniriaats WerPg eifsizaet - ffom thé ©
ctgcag%?‘gé_%l«lggamg YRHable J8919R LoRStHCLISEQ PN QAR and SEQ IR0

), wherein the sequence encoding the amino acid residue at various

ceaggcRISitiBHE P iTE T BICTIES " CD RS AE FEp RITET WA thePE 6 ESHnding®°

amino acid residue from a human germline variable gene sequence. This

<=210> affowed the identification of specificity-determining residues, which, as

<21l d
<212

ﬁ.ussed herein above, are residues that interact with antigen and for

<213> Whichemadificatiersean have an effect on binding affinity. Table 38 shows

the substitutions that were made within the CDRs of the I-KC light chain
variable region construct (SEQ ID NO:45): Table 38: Minimized Light
Chain CDRs NAME OF CONSTRUGT AMINO ACID SUBSTITUTION
MADE IN I-KC (KARAT NUMBERING) AGM' CHAIN CDR IN WHICH
SUBSTITUTION WAS MADE EFFECT ON BINDING TO ANTIGEN 1-KC
(SEQ ID NO:45) No modifications; parental construct for SDR variants
N/A -KC 1 N3012.* CDR | ++ I-KC2 Y32W CDR1 + I-KC3 N340



. CDR | +1- I-KC4 N50T CDR2 +/- I-KC5 T51A CDR2 1-KC6 N52S CDR2
i-F I-KC7 N53S CDR2 ++ |-KC8 rsos CDR2 -t-+ [-KC9 F94Y CDRS3 ++ *
Identified according to standard nomenclature (e.g., N3means the
asparaginetesictue at position 30 of SEQ ID NO:45 is replaced with an
arginine (R) residue). The numbering of SEQ ID NO:45 corresponds to
Kabat numbering for these substitutions. WO
21108/017963PCT/1132007/003542 - 136 - 103591All substituted
residues identified above were derived from the human VKI_6 acceptor
sequence except for the Y32W exchange, wherein the W of a related

<220- NUMan gennline sequence was substituted for the Y at position 32 in SEQ

<223> |RNQi4Bn1036QLEackh0fibe:14¢C variant constructs (I-KC | to I-KC9)

ca00. NAS paired with a heavy chain variable region comprising construct I-1IHD

g (§EQ ID NO:16 and SEQ ID NO:15) and a binding assay performed

Gin vafOeDidirg teethemethodsigescsibad inthe.psevigyusexamples, Constructs

L I-KC | to 1-KC9 were compared td%he I-KC construct (3EQ ID NO:46 and
SEQ ID NO:45) for binding affinity to EGER in A431 target cells (Figure 29

ser VajnidFigate80).5ks seenriaFigure 9 Tthe Thedfication ofsesidue 34 to its
corresgSnding human sequefite (N340) resulted it slight decrease in
binding affinity (EC50 value increased by a factor of 10). As shown in

Ty MeFi@%% BE, theé rhvgiféativirof restleB6 ©'a Hgmar vetiguestN50T) also
reSulted in a slight decretse in binding aﬁinity."”?hus, these data indicate
that N34 and N50 of the 1-KC anti-H(3E1Z light chain constructs are

Gl TrBpELHiCRy deterihifTeSes tRat arerifeiverifantiiEnAinding. Al
other constructs retained binding activity comparable to the 1-KC

cin G1con:§zt1“%r0t (SEQ ID NO:45 (Figur%s 29 and 30). 1036111Based on these

oe Cldataror CO 1645-Gratting ot the KarfjghiZafion prd&Es8s? ofify certain
parts of the CDRs are required. For example, for CDR | of the 1-KC

szconstryct, positions 24 to 27 and 29 to 33 do not have to be grafted from

“%% SHhe donor (8., ICRED). T CDR3aghe Fo4 tésidte 1€ Thaldnhy Bifference

between the rat 10R62 antibody and the closest human germline

ata a-SCHIICLRRLVICE, O) pnd its.exchange ta,a hyman feS&?LyfeagntO'efated
with respect to maintaining biding affinity. 'Fhus, by4fosing the
appropriate acceptor VII and | sequence, the COR3 can be rendered fully

Gy ThRURAN{S. OrnPoloopgrafting required for CDR3). 103621 Therefore, these
datagndicate that, when paired with a chimeric (e.g., humanized) heavy
chain construct specific for EGER, the light chain can be entirely human

<210> (e&g., from a human light chain V gene sequence) and still retain specific

<211> hafding for EGFR, albeit slightly reduced binding affinity compared to light

<212> I . ip - .. .

gt cﬁﬂqs;ﬂtﬂgfegg@g_gggmty determining residues from the donor are
maintained. EXAMPLE 6 Modifications to the Heavy Chain CDRs:

g Dﬁg_r;gj@g&iQg;ﬂg{fﬂ%gg_%ﬂgity-Determining Residues 103631Using methods
described above, anti-EGFR heavy chain variable region variants were

<4°°Z éherated from the |I-HOD light chain variable region construct (SEQ ID

CISEIRRI 6 HNG SET IFRIBTISY, WheraRT e SEqERAE EriUdifRPETE amind®

tcctgeasil resitdigddt-vatous: positiogsdisthtedatc Wektgggt gogacaggec 120

cctggagQaca)gglggg'c?tgcgagt?gl;’agsa%ogggéjﬁ%g'%tS:gga-tt]:'c?t?a-acagtggtta tagtacctace 180
ageocaaget tocaasggoroa ggtoaccate tcageoegaca agteocateag caccgectac 245
ctgcagtygga gocagcoctgaa ggsctcggac accgcocatgt attactgtge gagactatceo 300
cocaggeggtbt actatgttat ggatgecetgg ggocaaggga ccaccghbgac cgtotectea 360

i6




<2105
<2LLl>
<212>
<213

<220>
<223

wd G0

ICR62 CDRs were replaced with an amino acid residue from the
corresponding Kabat position in a human germfinc variable gene
sequence (e.g., VIII 10, IGIIV5_51), Table 39 shows the substitutions that
were made within the CDRs of the 1-H1-ID heavy chain variable region
construct (SEQ ID NO:15): Table 39: Minimized Heavy Chain CDRs
NAME OF CONSTRUCT AMINO ACID SUBSTITUTION MADE IN I-1l1IC
(KABAT NUMBERING)* No modifications; parental construct of SDR
variants CORRESPONDING AMINO ACID POSITION IN SEQ ID NO:15*
N/A HEAVY CHAIN CDR IN WIICII SUBSTITUTION WAS MADE N/A
EFFECT ON ANTIGEN BINDING -1-11ID 1D-1 1127G** 27 CDR1
(Chothia) +-I- 1-111D-2 T28S 28 CDRI (Chothia) -F+ -HI-ID-3 F291 29

GBPR1 (Chothia) 4 1-1-11-1D-4 D3 | E 31 CDRI
120

BPRT

Artificial Sequence

Rat~human chimeric polypeptide

28

Gln Val Gln Leu Val Gln Ser Gly aAla Glu Val Liys Lys Pro Giy adla

1

5 L0 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

20 25 30

Tyr Met His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 40 45

Gly Trp Ile Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Asa Glu Lys Phe

50

58 &0

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Ile Ser Thr Ala Tyr

&5

70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Sex Asp Thr Ala Met Tyr Tyr Cys

8% g0 95

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Bla Trp Gly Gln

100 1¢S5 110

Gly Thr Thr Val Thr Val Ser Ser

118 120
<21.0> 30
<21L> 360
<212> DNA
<213> Artifiecial Secuence
w220
<223> Rat-human chimeric DNA
<400> 30
caggtgeage tggtgeagtc tgggygctgag gtgaagaage ctggagoehc ggbgaaggte 60
toectgraagy ccotetggtta cacattcact gactactata tgcoactgygght gogacaggeo 120

17




-HI-ID-5 N52T 52 CDR2 |-TIHD-6 P52aA 53 CDR2 1-1-11-1D-7 N53I 54
CDR2 ++ |-ITHD-8 Y56T 57 CDR2 -1-/- I-ifl-JD-9 S57A 58 CDR2 ++
[-HI-ID-10 V 100b0 106 CDR3 -11- llI-ID-11 A102V 109 CDR3 _.... +-
*Kabat numbering for the heavy chain varies from the numbering of.
tJbecause Kahat numbering allows for the presence of additional amino
acids in the CDRs. The numbering in Table 39 refers to Kabat numbering.
The corresponding position in SEQ ID NO: IS can be readily determined
by one of ordinary skill in the art and is indicated above. **Identified
according to standard nomenclature (e.g., "F27G" means the
Phenylalanine (F) residue at Kabat position 27 of I-MUD-1 (position 27 of
cetagrQEe) EBPNGRTS) igYeaeetpwitivergyitine (B regitie - 2E03649#Fach afthe
aacgaghldi-IRVALRRLs0pStUCtS (a1 L LLD:d.10 LHUD:I 1) was paired with g,
light chain variable region comprising construct I-KC (SEQ ID NO:46 and
CracTGIER) B RET 4B et A RN gPASSAT S EF GHTa BEEE 6 Gy 5 themethdds
ccaggcSRSCrieddathe m@&gus%@&%&g@%&@%@&lé@-&&dﬂH D-J¢b
were compared to the I-KC construct (SEQ ID NO:46 and SEQ ID NO:45)
<210- [QRbinding affinity to EGER in A43l target cells (Figures 31 and 32). As
<211> SE®EN in Figures 31 and 32, substitutions of residues at positions 27 (F276)
o (G@fistrugt ang_28 (728S) (construct I-HTID-2) of the Chothia CDR1 and
posfion 31 (Dﬁ%@j &:onstruct I-1-111D-4) of the Kabat CDR1 did not show
<220> an influence on antigen binding (Le., antigen binding was retained WO

<223 RS8P I BI0IYRIEE522 - 138 - compared to the I-141-1D

<400> parent construct). Likewise, substitutions of residues at positions 52a
PRZaA &CantﬁiCt 1441-10-6), 53 (No3 ).(construct 144HD-7), and 57
s Me%8 7%)L%corg§tructnl-l%]il§ 9) ot t A @Jé'-fgla K7 &hd g@ﬁsﬁﬁ%ﬁon of the
residue at position 102 of Kabat CDR3 (A102V) (construct 1-HHD-11) did
sex valOfShouandnfiuence on aptigenhinding. [O3651A5, seqn in Figure 31,
= atmocyjs'is?i(:eutioneof rké%?dt?é 29 of £‘shoth% COBJ to a gorjggposrlpdinﬁ human
residue (F291) (construct 1411-413-3) and modification of residue 52 of

TYE MEKQ-H@J %R&?aiozﬁcg Gln Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 : 45

Gly Trp Ile Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ser Pro Ser Phe
50 55 &0

Gln Gly Glan Val Thr Ile Ser Ala Asp Lys SBer Ile Ser Thr Ala Tyr
85 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 80 95

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gln
100 i0s iio

Gly Thr Thr val Thr val Ser Ser
115 120

<210= 32

<21l> 360

«212d= DNA

<213> Artificial Seguence

<220

18




corresponding human residue (N52T) (construct 1-1-H-10-5) each
resulted in a modest decrease in binding affinity compared to the 1411-11)
parent construct (EC50 value increased by a factor of 2- 3). [03661As
seen in Figure 32, modification of residue 56 of Kabat CDR2 to a
conesponding human residue (Y56T) (construct 141140-8) and
modification of residue 100b in Kabat CDR3 to a corresponding human
residue (V100bG) (construct 14-1E10-10) each showed a significant
decrease on antigen binding affinity compared to the 1-HIED parent
construct (EC value increased by a factor of 10). [03671Thus, these data
indicate that F29 and 1952 of the I-11110 anti-EGFR heavy chain

<223>  Egfstrittare spEdificliPdetermining residues that have a modest

<a00- Ipdluence on antigen-binding. These data also indicate that Y56 and

cagatgoy§oOlpet dhest-4 1H4Bramts BG FR he@pee haiacconstiu clcare-spacificity €0

rmini i ignifi j e t -binding.
wocae AT Cablestore Such o oabaake ola At e Bank o
CCLITRGHHEIFSEHUEIEE RIEFEsE TS PUbhshetr appiicatisis-anetpatent 180
ageccazgoRlicationsmentonad inthis shecification.are hereindncorporated by,
reference to the same extent as if each individual publication or patent
cteeRgtash|ieafiBn WS sPEGHtaNy aRa RS tRIafy TRaicERY B He icsporaetf
ccaggeddyt teference -+ 135t &datms béddrisainied-pabsueieot-deLrcoding aaso
polypeptide comprising the sequence selected from the group consisting
<210 Ofy SEQ ID NO: 128, SEQ ID NO: 129, SEQ ID NO: 131, SEQ ID NO:133,
<211> SEQ ID NO:134, SEQ ID NO:136, and SEQ ID NO:138, wherein said
232> ddl¥peptide, aspart.of an antigen binding molecule, specifically binds to
human EGER. 2. The isolated polynucleotide of claim I, wherein said
<220> polynucleotide further encodes a poEypeptide comprising the sequence
223> ST RTHIE g8 COREIELTHY of: SEQ ID NO:45, SEQ ID NO:139,
<400> SEQ ID NO:140, SEQ ID NO:143, SEQ ID NO:144, SEQ ID NO:145, SEQ
10 welDMOLAS, AN BEQIDNOUAT 1, o Aol compLising,(he
1 poﬁynuc‘la'eog'ae of claim 1 or C|]éll‘n_13. 4."A host cell ggmprising the
polynucleotide of claim 1 or claim 2 or the vector of claim 3. 5. A host cell
sex vaSORISINGAA first polynugleotide and g:secand.polynuclagtide, wherein
said first polynucleotide encages a polypeptide comprising the sequence
selected from the group consisting of: SEQ ID NO:128, SEQ ID NO:129,
ryr MeSERIRNQIBL-SEQIRNG::133: SEQINGQA34: SEQIHNO:136, and
SE® ID NO: 138, wherein said second polyaucleotide encodes a
polypeptide comprising the sequence selected from the group consisting
cly TrPlIBE@sD NO A SEQD, NO:1 38y Sk NG 401:SEQ HANO:143,
S0SEQ ID NO:144, SE® ID NO:145, SEQ IFNO0:146. and SEQ ID NO: 147,
and wherein said polypeptides, as part of an antigen binding molecule,
cln clgpebifically Bindiie ena&EBER Lys @xTheshést celikotblalfm= or claim
€3 5, wherein said Host cell is engineere(ﬁo express at least ofi€ nucleic acid
encoding a polypeptide having 13(1,4)-N-acetylglucosaminyltransferase I
Leu GlpchigitySer 131?‘ -I?‘%‘Tﬁé’ﬁﬁ&éﬁ%f};tgaiﬁi’*s,%ﬁe?’ém Seid Tigsteell is further
engineered to express at least one nucleic acid encoding a polypeptide
having manosidase |l activity. 8.A method of producing an antigen binding
Ala hrfh drar e wiich Y Spable ofgampetifigwittPtie taf F-RE2 Misnoclonal
antibody for binding to human EGER, said method comprising: (@)
o1 Thcujj_ggrin ]t_hg ho%glcellegf any one of claims 4, 6 or 7 in a medium under
Y T onaitions aliowing the exgyession of said polynucleotide that encodes
said polypeptide, and (b) recovering said antigen binding molecule.
9.A method of producing an antigen binding molecule which is capable of
competing with the rat ICR62 monoglpnal antibody for binding to human
EGFR, said method comprising: (a) culturing the host cell of any one
of claims 5-7 in a medium under conditions allowing the expression of said
first polynucleotide and said second polynucleotide, and (b)
recovering said antigen binding molecule. 10.An isolated polypeptide
encoded by the polynucleotide of claim 1 or claim 2. 11.An isolated

polypeptide comprising a sequence selected from the group consisting of:
CEN ID NO-122 <FO IND NO-120 SEO ID NO-121 SEO ID NO-122 <FEN




- 141 - 15.The antigen binding molecule of claim 14, wherein said antigen
binding molecule further comprises a light chain variable domain
comprising a sequence selected from the group consisting of: SEQ ID
NO:45, SEQ ID NO:139, SEQ ID NO:140, SEQ ID NO:143, SEQ ID NO:
144, SEQ ID NO: 145, SEQ ID NO: 146, and SEQ ID NO:147, 16.The
antigen binding molecule of any one of claims 12-15, wherein the antigen
binding molecule is an antibody. 17.The antigen binding molecule of any
one of claims 12-15, wherein the antigen binding molecule is an antibody
fragment. 18.The antigen binding molecule of claim 17, wherein the
antibody fragment is selected from the group consisting of an scv

<210- [K@gmMent, an Fv fragment, an F(ab’)2 fragment, a minibody, a diabody, a

<211> teiadody, and a tetrabody. 19.The antigen binding molecule of any one of

Dyl cﬂ@ﬂp&g_gpgwhe@g@g the antigen binding molecule comprises a human

) Fe region. 50.The antigen binding molecule of claim 19, wherein the

<220> antigen binding molecule has been glycoengineered to modify the

223> SifoSAERRarAES T thE" Be region. 21.The antigen binding molecule of

<400> claim 20, wherein said Fe region has been glycoengineered: (a) to

cegatatigfe LY BEtEEroligosHcsiaridersnertgre St ovafiyrie nafewyetiticed 69

tectgedH4H bﬂ&&&&@%&@é&é%@%&@%@é@@ t9ﬁ£ﬁ£§§9%’k@mg§gm 1290
nonglycoengineered antibody, or (c) to have increased effector

St ISR Fh AR BT P TREFEa B EIRE FEEe PGP DTy AffiARFEoMpParRsato s 180
aacgagLOftesponsing-Roaglycoenginesrges-antibady 22:Ehe antigan-hinding4p
molecule of claim 21, wherein the increased effector function is selected
CreCATIRSH S BT BoTRISHRETOT: MTEatEy FE MRSt et idtoxicihy,
ccaggedncreased windingoe Mt cells sinereagen bindingtemagiopkages, 360
increased binding to monocytes, increased binding to polymorphonuclear
<210> Cells, direct signaling inducing apoptosis, increased dendritic cell

<§i§> maturation, and increased T cell priming. 142 23.An antigen binding

3130 rﬁﬁh@ilgimatsggggg&ally binds EGER comprising an Fc region
engineered to have increased effector function or increased Fc receptor
'”gi_’}% gg;ngw_%g%q%ceglggaa rpget!hod comprising: (a) culturing a host
cell engineered to exp?ess at least one nucleic acid encoding a
<400> pHlypeptide having 1(1,4)-N-acetylglucosaminyltransferase | El activity
cin metNGQr conditions,which petmitthe proguction of the.aptigen hinding
1 molecule and the modification of ilae oligosaccharides present on the Fc
region of the antigen binding molecule; and (b) isolating the antigen
ser vaDingingmolagules rywheteithegntigendinding maleguyle.comprises a
heavy ghain variable domainzéomprising a sequence selected from the
group consisting of: SEQ ID NO:128, SEQ ID NO: 129, SEQ ID NO: 131,
Lys 11SBEQIDMNG138:SEQ IDLN@:d 3 ySEQ [B-NOsd 30nane SEQ ID
N®%138. 24.The antigen®finding molecule of ckim 22 or claim 23, wherein
said antigen binding molecule further comprises a light chain variable
Gly TrplohhaiAcorRprising &seqlernte seiectad from Hre group:consisting of:
*SEQ Il NO: 45, SEQID NO:139, SEQ ID RfD:140, SEQ ID NO:143, SEQ
ID NO:144, SEQ ID NO:145, SEQ ID NO:146. and SEQ ID NO:147. 25.A
Gin GlydipoSitoRTeomisrisivl e dntgerebitdingmékcFeradtor@ing to any
65 . 5 80
one of claims 1224 and a pharmaceutically acceptable carrier. 26.The
antigen binding molecule of any one of claims 12-24, wherein said antigen
men Shpindhg ofituleeioesndt taiSe g rIfEalty Sigrificart fgveFu toxicity
when administered to a subject in a therapeutically effective amount.
27.The antigen binding molecule of claim 26, wherein said therapeutically
effective amount results in a serum concentration of said antigen binding
molecule of between about 1 tig/mkand about 500 1.1g/m1 or between
about 1 ug/m1 and about 100 !..tg/m1 for a period of at least 4 weeks.
28.The antigen binding molecule of claim 26 or claim 27, wherein said
therapeutically effective amount of said antigen binding molecule is from
about 1.0 mg/kg to about 15 mg/kg. - 143 - 29. The antigen binding
molecule of any one of claims 26-28, wherein the toxicity of said antigen

binding molecule is measured using blood chemistry values or
hictonatholoaical indicatare 20 The antinen bindinAa moleciile nf anv

«220>
<223




PCT/IB2007/003542 SEQUENCE LISTING <110> Umana, Pablo
Messner, Ekkehard <120> Antigen Binding Molecules That Bind EGFR,
Vectors Encoding Same, And Uses Thereof <130>
1975.043PC04/TJS/T-M <150> US 60/836,371 <151> 2005-08-09 <160>
147 <170> Patentln version 3.3 <210> 1 c211> 120 <212> PRT <213>
Rattus sp. <220> <223> ICR62 VH <400> | Gin Val Asn Leu Leu Gin Ser
Gly Ala Ala Lela Val Lys Pro Gly Ala 1015 Ser Val Lys LeU Set Cys Lys
Gly Set Gly Phe Thr Phe Thr Asp Tyr 202530 Lys lle His Trp Val Lys Gin
Set His Gly Lys Set Leu Glu Trp lle 354045 Gly Tyr Phe Asn Pro Asn Set
Gly Tyr Ser Thr Tyr Asn Glu Lys Phe 505560 Lys Ser Lys éila Thr Leu Thr
ala MgAzrﬁuAé §L§§%g%ﬁ'ﬁlﬁs’6’?@.’é§aﬁy# %%7%?5%% Mat &14 Celi Thr Ser Leu
Thr Set Glu Asp Set Ala Thr Tyr Tyr Cys 859095 Thr Arg Leu Ser Pro Gly
i ThrGIr\l/IT};r T)é_"rh\r/a_‘lj !\%e As éQ\:Ia Trp Gly Gin 100105110 Gly Ala Set Val Tin
Y \/Tﬁsse ]Set 118120 < 30> 2 <211> 359 <212> DNA 213> Rattus sp.
<220> 223> IGR62 VR <400> 2 caggtcaacc tactgcagtc tcttgcaaag
gitctggttt catggaaaga gecttgagtg aatgaaaagt tcaagagcaa atggagctta

<2103
<211 6eagtctgac ccagggggtt actatgttat 210> 3 <211> 120 <212> PRT <213>
<212-  Afificial Sequence <220>
«213» Artificial Seguence
2220
<223» Rat-human chimeric DNA
<400= 36
cagatgeage tggbgcagbe tgggecagayg gtgaagaage atggaaccte gotgaaggtc 60
tectgeaagg cetotggitt tacatteact gactacaaga cocactgggt gogacaggoeo 120
cgeggacaac ggotcgaghyg gatoggotgg atcaatecta acagtggtia tagtacgtac i80
aacgagaagt tccaaggecea ggtcaccate tcagcoegaca agtcecateay caccgectac 240
ctgeagtygga geoagectgaa ggeoctoggac accgecatgt attactgtge gagactatee 300
cocaggoagtt actatgbtat ggatgectgg ggccasggga ccaccgtgac cgtochectoa 360
<210> 37
<2ils 120
«212» PRT
<213» artificial Seguence
<220>
«223» Rat-human chimeric polypeptide
<400> 37
Gln Met Gln Leu Val Gln Ser Gly Pro Glu Val Lys Lys Pro Gly Thr
1 5. 10 i5
Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyx

' 20 25 30
Lys Ile His Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met

35 ' 40 45
Gly Tyr Phe Asn Pro Asn Ser Gly Tyr Sex Thr Tyr Als Glo Lys Phe

50 55 &0 .

Gln Gly Arg Val Thf Tle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

21




<223> Rat-human chi eric polypeptide <400> 3 Gin Val Gin Leu Val Gin
Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val Ser Cys
Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyr 202530 Ala lle Ser Ttp Val Arg
Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Gly lle Asn Pro Asn
Ser Gly Tyr Ser Thr Tyr Ala Gin Lys Phe 505560 Gin Gly Avg Val Thr lle
Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr 65707580 Met Glu Leu Ser Ser
Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Leu Set Pro
Gly Sly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110 Gly Tin Tin Val
Thr Val Set Set 115120 <210> 4 211> 360 <212> DNA <213> Atrtificial

65

" ctcoaat atg ga gg caca
Mot L R R %0

;

gcagcc

aia aE) IS ERONRCRI]

Lys Lys.Fs0
Thr Phe Thr Asp Tyr 202530 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin
c1y ThalYrheWGIU LD Vet 324045 Sly Tyr Phe Asn Pro Asn Set Sly Tyr Ser Thr
TynAda Gin Lys Phe 505266 Gin Gly Arg Val Thr lle Thr Ala Asp Lys Set
Thr Set Thr Ala Tyr 65707580 Met Glu Leu Set Set Leu Arg Set Glu Asp
<210 TRBAla Val Tyr Tyr Cys 859095 Ala Arg Leu Set Pro Gly Gly Tyr Tyr Val

=231=MegAsp Ala Trp Gly GIn 100105110 Gly Thr Thr Val Thr Val Set Set

DA,
Artificial Sequence

<232
<213>

<220
<223

<400= 38
cagatgcage

toctgeaagg
cotggacaag
geacagaaygt
atggagotga

ceaggeggtt

<210>
«211>
212>
<213

38
120
PRT

<220n

<223 >

<400 39

tggtgragteo
cototggttt
ggotogagty
tocagggoag
goageetgag

actatgttat

Rat-human ehimeric DNA

tgggecagay gtygaagaage

tacattceact
gatgggatat
gotcaccatt
atctgaggac

ggatgeotgy

Artificial Sequence

gactacaaga
thcaacccta
acocgeggaca
acggcogtgt

ggecaaggga

Rat -human chimeric polypeptide

Glu Val Gln Leu Val Gln Ser Gly Ala Glu val

1

5

i0

Ser Leu Lys Ile Ser Cys Lys Gly Ser Gly Tyr

20

25

Lys Ile His Trp Val Arg Gln Ala Pro Gly Gln

35

40

22

ctggaaéctc
tocactgggt
acagoeggtta
aatccacgay
attactgtge

coacogtgac

ggtgaaggtce
gogacaggeo
tagtacctac
cagageoetac
gagactatoce

Qgtoteetcea

Lys Lys Pro Gly Glu

15

Ser Phe Thr Asp Tyr

30

Gly Leu Glu Trp Met

45

at-human

Sequence <220z ,<223> Rat-human ct;!ﬁmeric DNA 400> 4 caggtgcagc
tggtgcagtc tggggctgag tcctgcaagg ctictggatt tacattcact cctggdlaag

aagt tccagggcag ggtcaccatt atggagctga
dofifactatottat girdtgtetgfr<sre> 5 <211>
120 <212> PRT <213> Atrtificial Sequence <220> <223>
e <400> 5 Gin Val Gin Leu Val Gin Set Sly Ala Gin Val
t 181015 S8t VATLYEVAPR&'EyEy E8I§ Bar sly Phe

60

120

180

240

300

350



115120 <210> 6 <211> 360 <212> DNA <213> Artificial Sequence <220>
<223> Rat-human chimeric DNA <400a 6 caggtgcagc tggtgcagtc
tggggctgag tcctgcaagg gttetggttt tacattcact cctggacaag ggctcgagtg
gatgggatat gcacagaagt tccagggcag ggtcaccatt atggagctga gcagcctgag
atctgaggac ccaggcggtt actatgttat ggatgcctgg <210>7 211> 120 212>
PRT 213a Artificial Sequence 220> <223> Rat-human chimeric
polypeptide <400> 7 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys
Pro Gly Set 151015 Set Val Lys Val Set Cys Lys Gly Set Gly Phe Thr Phe
Thr Asp Tyr 202530 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu
Glu Trp Met 354045 Gly Tyr the Asn Pro Asn Set- fly Tyr Ser Thr Tyr Asn
Glu Lys Phe 5055-60 Lys Ser Arg Val Thr lle Thr Ala Asp Lys Set- Thr

Tyr S@te AamAfg ol Ye85707580 Mlat Gy [Ty Set 8et- oy Pirg Jet- Glu Asp

*® Thr Ala val Tyr Tyrﬁéys 859095 Ala Arg 8u Set- Pro Gly Gly Tyr Tyr Val
Met Asp Ala Trp Gly Gin 100105110 Gly Thr Thr Val Thr Val Ser Set-

CLY1¥51 26 L TDO> 3 TRTY6(PR 12 DA R SsARIficiBl Séuence <220>
<223> Rat-human chimeric DNA <400> 8. caggtgcagc tgg?gcagtc
tggggctgag tcctgcaagg gttetggttt tacattcact cctggacaag ggcetcgagtg

Gry

Gln
85

Met Slugutlobstal patysadast fCaagao iy gottatiatt atgGubclya G¥agcctgag

atctgaggac ccaggcggtt actatgttat ggatgcctgg <210> 9 <211> 120 <212>

PRT <213>-Artificial Sequence
Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gln

100 105 110
Gty Thr Thr vVal Thr Val Ser Ser
115 120

«210» 40
<21l= 360
<212 DNA
<213> Artificial Sequence
<220
«223> Rat-human chimeric DNA
400> 40
gaggbtgecage tcgtgeaghbc tggegotgag gtgaagaage ctaggegagtc ghbgaagatce 50
teoctgraagyg gttcetggtta tteattecact gactacaaga tcoactgogt gogacaggoc 120
getggacaayg ggctcgaétg gatgggatat ttcaacccta acageggtia tagtacoctac i8n
gracagaagt tocagggeag ggtcaccatt accgeggaca aatccacgag cacagectac 240
atggagotga goagoctgag atctgaggac acggeoegtgt attactotge gagactatcco 300
ccaggegght actatgttat ggatgeetyg ggcceaggga ccaccoghgac cgtotcctca 360
«210> 41
<21l> 1@
<222>= PRT
<213> Homo sapliens
400> 41

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val

1

Ala His Ser

5

10

23

Ala Ala Ala Thr Gly

15



2210
=21l
w2l
<23

<800

<220> <223> Rat-human chimeric polypeptide <400> 9 Gin Val Gin Leu
Val Gin Set- Gly Ala Glu Val Lys Lys Pro Gly Ala 10 Set Val Lys Val Set
Cys Lys Ala Set Gly Phe Thr Phe Thr Asp Tyr 202530 Tyr Met His Trp Val
Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Trp lle Asn Pro
Asn Set Gly Tyr Set Thr Tyr Ala Gin Lys Phe 505560 Gin Gly Arg Val Thr
Met Thr Ala Asp Thr Set lle Set Thr Ala Tyr 657075BO Met Glu Leu Ser
Arg Leu Arg Set Asp Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Leu Ser
Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110 Gly Thr Thr
Val Thr Val Set Set 115120 <210> <211> <212> <213> 10 360 DNA
Artificial Sequence <220> <223> Rat-human chimeric DNA <400> 10
caggtgcagc tcctgcaagg cctggacaag gcacagaagt atggagctga ccaggceggtt
tggtgcagtc tggggctgag cctetggttt tacattcact ggctcgagtg gatgggetgg
ttéégggcag ggtcaccatg gcaggctgag atctgacgac actatgttat ggatgcctgg
gigaagaagc gactactata atcaatecta accgccgaca acggccgtgt ggccaaggga
ctifgggeetc tgeactgggt acagtggtta cgtccatcag attactgtgc ccaccgtgac
ggtgaaggtc gcgacaggcc tagtacctac cacagcctac gagactatcc cgtctcctca
<240> <211> <212><213> 11 120 PRT Artificial Sequence <220> <223>

aﬁggacpgﬁﬁhaﬁﬁgﬁqgﬁﬁﬁeﬁ@ﬁp@hﬁ*ﬁgp@@&g@4@éﬁgldcacaggagc ccactan 57

210>
<211
<2L2>
<213 >

<220>
<223

<400

43

108

PRT
Rattus sp.

ICRE2 VI

43

Asp Ile Gln Met Thr Gln Ser Pro Ser Phe Leu Ser Ala Ser val Gly

1

Asp Arg Val Thr Ile Asn Cys Lys Ala Ser Gln Asn Ile Asn Asn Tyxr

20 25 30

Leu Asn Trp Tyr Gln Gln Lys Leu Gly Glu Ala Pro Lys Arg Leu Ile

35 40 45

Tyr Asn Thr Asn Asn Leu Gln Thr Gly Ile Pro Ser AYyg Phe Ser Gly
50 55 &0

Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Iie Ser Ser Leu Gln Pro

a5

T0 Ta BQ

Glu Asp Phe Ala Thr Tvr Fhe Cys Leu Gln His Asn Ser Phe Pro Thr

85 20 25

Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr

«2310>
<21ix
<212
<2l3s

<220

100 105
44
324
DNA
Rattus sp.

24




Gin Val Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ala 151015
Ser Val Lys Val Set Cys Lys Gly Set Gly Phe Thr Phe Thr Asp Tyr
2025.30 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
354045 Gly Tyr Phe Aan Pro Asn Set Gly Tyr Ser Thr Tyr Ala Gin Lys Phe
505560 Gin Gly Arg Val Thr Met Thr Ala Asp Thr Ser lle Set Thr Ala Tyr
65707580 Met Glu Leu Ser Arg Lela Arg Set Asp Asp Thr Ala Val Tyr Tyr
Cys 059095 Ala Arg Leu Set Pro Gly Gly Tyr Tyr Val Me 100105 Gly Thr
Thr Val Thr Val Set Set 115120 <210> 12 <211> 360 <212> DNA <213>
Artificial Sequence <220> <223> Rat-human chimeric DNA <400> 12
. g%tgc c tggtgcagtc tggggctgag gtgaagaagc tcctgcaagg gttetggttt
tacattCact gactacaaga cctggacaag ggctcgagtg gatgggataC ttCaacccta
<400> geacagaagt tccagggcag ggtcaccatg accgccgaca atggagctga gcaggctgag
gacRtCHiER) dEGAE REGGCEEGE 2P to 18t ergdat IPP PR PRBa2EIstA tificied
atcaacBRILRREEsIR0> 52237 RAL- m@mmg]ggegg%pgp# <40Q> 13 Gig
Val Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro 'f Ala 151015 Set
SRR Ly S VAFSE CIR R G SPetyivhe ?ﬁ?%ﬁﬁé&ﬁﬁr%ﬁwzazsmws
aggtt&ﬂ@tﬁI@J&f@:&@b‘&f@@ﬁh@d@d@rﬁﬁyc&ﬂcg|¥c{=&‘é%g&g r@cmtaéééigéls Cé%
gaagattgtg ggaégg Pro Aran Set Gly Té/r Set Thr Tyr Asn Glu Lys Phe 505560
[ys®set Arg Val Thr MetorRr AR AS>PhF §§f’ﬂ§a§%‘itTﬁF’%ﬁ8C‘F§'E%57o?880
accaaghforGladtess8es Argd eu Arg Set Asp Asp Thr Ala Val Tyr Tyr Cys 324
859095 Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin
<zio> 109105110 Gly Thr Tilt Val Tilt Val Ser Ser 115120 <210> 14 <211> 360
<21i> <§g§2> DNA <213> Artificial Sequence

212>
«213»> Artificlal Segquence

<220>
=223> Rab-human chimeric polypeptide

<400= 435

Asp Ile Gln Met Thr Gln Ser Pro Ssr Ser Leu Ser Ala Ser Val Gly
1 - 16 is

Asp Arg Val Thr Ile Thr Cys Arg Als Ser Gln Glv Ile Asn Asn Tyr
20 25 30

Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 3=

Tyxr Bsn Thr Asn Asn Leu Gln Thr Gly Val Pro Ser Axg Phe Ser Gly
50 55 50

Ser Gly Ser Gly Thr Glu Phe Thr Lev Thr Ile Ser Ser Leu Gln Pro
&5 7C 75 80

5

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Phe Pro Thr
85 $0 55

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr
100 105

<210> 46
<21Ll> 324
«<212> DA

25




<220> <223> Rat-human chimeric DNA <400> 14 caggtgcagc tggtgcagtc
tggggctgag gtgaagaagc ctggagcctc agtgaaggtc60 tcctgcaagg gttetggttt
tacattcact gactacaaga tccactgggt gcgacaggcecl20 cctggacaag ggctcgagtg
gatgggatac aacgagaagt tcaagagccg ggtcaccatg atggagctga gcaggctgag
atctgacgac ccagggggtt actatgttat ggatgcctgg ttcaacccta acagcggtta
cagtacttac accgccgaca cgtccatcag cacagcctac acggccgtgt attactgtgc
gagactatcc ggccaaggga ccaccgtgac cgtctcctca <210> 15 <211> 120
<212> PRT <213> Atrtificial Sequence <220> <223> Rat-human chimeric
polypeptide <400> 15 Gin Val Gin Leta Val Gin Ser Gly Ala Glu Val Lys
<z13> LYS Pro.Gly Ser.121015 Ser Val Lys Val Set Cys Lys Ala Ser Gly Phe Thr
Phe Thr Asp Tyr 202530 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin Gly
“‘32? Leu Glu Trp Met 354045 Gly Tyr Phe Asn Pro Asn Set Gly Tyr Ser Thr Tyr
< _” ARC |ﬁ“ﬁ§s$ﬁ!§e§ﬁ)§§%ﬁGln.Gly Arg Val Thr lle Thr Ala Asp Lys Set Thr
<a0e> 3@t Thr Ala Tyr 65707580 Met Glu Leu Ser Set Leu Arg Set Glu Asp Thr
gatatcRER\VITC T CHE 859t9s ALPATYIEh SEFPIRPEy CHIBFCTST Val Mét
atcaccddSP Algydipdody Giyd0105 110 Gy Fhs ThtYal-Eht \akser-Set 115120
<210> 16 <211> 360 <212> DNA <213> Artificial Sequence <220>
seeRe S IS RAT Miman CRMERR DA CAG65 18 C55iFeage fetifedagg *°°
aggtteggiggacanggoacagaagi-atggagcigacsaggeggttdogiccagiestggggctgago
gaagatQéggaa&%%gg&949995@&%%%3‘39&%aqaat%tg&é‘%%%&%%g&agé%&ﬁég atat 550
ttcaacccta tccagggcag ggtcaccatt accgcggaca gcagcctgag actatgttat
accaagetgggicetecgetgadyge tacactgggt gcgacaggcec acageggtta tagtacctac 324
aatccacgag cacagcctac <220> 223> Rat-human chimeric polypeptide

<210> <400> 17
<211> 22

<2i2> PRT

<213> Homo gapliens

=400> 47

Mat Asp Met Arg Val Pro Ala Gln Leu Leu Gly Leu Leu Leun Leu Trp
1 5 10 15

FPhe Pro Gly ARla Arg Cys
20

<2180> 48

<21i> &6

«212> DNA

«213> Homo sapiens

<400> 48
atggacatga gagtcceceoge teagetcectg ggeoecteoetge tgototggit ceccaggtgoe ag
agatgt 66
210> 48

<211l>= 10®2
<2312 PRT
<213» BAxrtificial SBeqguence

220> .
<223> Rat-human chimeric polypeptide

<400» 49

26




Asp

» meca?éaﬂttﬁaétf@ﬁgﬁétéfaﬁ gg@tcﬁja’g@ﬁé@gﬁnat@@a@gga@

Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015
Ser Val Lys Val Set Cys Lys Gly Ser Gly Phe Tilt Phe Tilt Asp Tyr 202530
Lys lle Set Trp Val Arg Gin Ala Pro Gly Gin Gly Len Gin Trp Met 354045
Gly Tyr Pile Asn Pro Asn Set Gly Tyr Ser Tilt Tyr Ala Gin Lys Pile 5055GO
Gin Sly Arg Val Thr lle Thr Ala Asp Lys Set Thr Set Thr Ala Tyr 65707580
Met Gin Leu Ser Ser Len Arg Ser Gin Asp Thr Ala Val Tyr Tyr Cys 859095
Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Tip Gly Gin
100105110 Gly Thr Thr Val Tilt Val Set Set 115120 <210> 18 <211> 360
<212> DNA <213> Artificial Sequence <220> <223> Rat-human chimeric
DNA 400> 18 caggtgcagc tggtgcagtc tggggctgag tcctgcaagg gttctggttt
teeagggcag
ggtcaccatt atggagctga gcagcctgag atctgaggac ccaggcggtt actatgttat
ggatgcctgg <210> 19 <211> 120 <212> PRT <213> Atrtificial Sequence

Asp Arg3Hl S RaFHUNEh BFfinfeAcolyPeptidE <4603719P&In™Val Gin Leu
val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 157015 Sex- val Lys Val
Ser Cys Lys Glg Set Gly Phe Thr Phe Thr Asp Tyr 202530 Lys lle His Trp
beu g@ﬁraﬁ’”@ﬁl& I’f’?oLé‘TyIigﬁw BK teu B 715 Mgt f%&o&%“e‘ig@ryr Phe Asn
Pro Asn Set Sly Tyr Sex- Asn Tyr Ala Gin Lys Phe 505560 Gin Gly Arg
LThp[SI]Iﬁe Thr 'IA,‘EL% Asp Lye (f r Bar Thr Ala Tyr 65707580 Met Glu
Tyr “BarLeu Atg Sex- G Asp ‘Fﬁr Ajax\fgfq'yrhfyr Effys]g59095 Ala
Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110
Ser

&5

Glu

Aep Phe Ala Thr Tyr Tyr Cys Leu Gln His

a P Vel NG PENAlLTRr M3l SEr B8] Jriélf;%%@ 380 fad Lin 990

hsn Ser Phe Pro Thr

B85 85

30

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr Val
100 105
<210 50
<2ils 327
<212> DNA
«213> Artificial Seguence
«220>
<223» Rat-human chimeric DNA
<400»> 5§
gactatccaga tgacoccagbte tccatcctoce ctgtotgeat ctgtoggaga cegggtoace &0
atcacctges gogoaagtes gggeattaac aattacttaa attggtacca goagaageea 120
gggaaageee ctaagogect gatctatazt accaacaach tgeadacagg cotoccaboa 180
aggttecageg geaghtggate cgggacagaa tacactctca ccatrageag cctgeagoet 240
gaagattity cravctatta ctgottgeag cataataght tteocoacgtt tggeocaggge 300
accaagebog agatcaégcg tacaggtg 327
<210> 51
<211l> 109
212> PRT
<213> Artificial SBeguence
<Z20>
<223= Rat-human chimerie polypeptide

27



<212> DNA <213> Artificial Sequence <220> <223> Rat-human chimeric
DNA <400> 20 caggtgcagc tggtgcagtc tggggctgag tcctgcaagg gttctggttt
tacattcact cctggacaag ggctcgagtg gatgggatat gcacagaagt tccagggcag
ggtcaccatt atggagctga gcagcctgag atctgaggac ccaggcggtt actatgttat
ggatgcctgg <210> 21 211> 120 <212> PRT <213> Atrtificial Seauence
<220> 223> Rat-human chimeric polypeptide <400> 21 Gin Val Gin Leu
Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys Val
Ser Cys Lys Gly Ser Gly Phe Thr Phe Thr Asp Tyr 202530 Lys lle His Trp
Val Arg Gin Ala Pro Gly Gin Gly Len Gin Trp Met 354045 Gly Tyr the Asn
Pro Asn Ser Gly Tyr Ala Thr Tyr Ala Gin Lys Phe 505560 Gin Gly Arg Val
Thr lle Thr Ala Asp Lys Ser Thr Set Thr Ala Tyr 65707580 Met Gin Len

<409% Sét Set Len Arg Set Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg Len

Asp

1

Asp

ey

Tyx

1Sl PreGCiyspihysEyr dMal bet Asp Ma By GheaGiaA 00105410 Gly Thr
Thr Val Tht Val Set Set 115120 ¥210> <211> <212> ¥¥13> 22 360 DNA
Artificial Sequence <220> <223> Rat-human chimeric DNA <400> 22
Argagdtgbageigdgigeagte goydeyaggigaagaagticigggicste gytgaaggtc
tcctgcddgg gttctggttt tacattcact gactacaaga tacactgdgt gcgacaggee
cctggacaag ggctcgagtg gatgggatat ttcaacccta acagcggtta tgccacgtac
Aa‘g%&;@a@h’é@%%é&g’g@@&gi%@téﬁ@c&ﬁ%&é@c@ﬁaiagﬁa“téea%‘ga@%facagcctac
atggagctga gcagcctgag atctgagiac acggccgtgt attactgtgc gagactatcc
ccaggcggtt actatgttat ggatgcctgg ggccaaggga ccaccgtgac cgtetcctca
AR FROSRRPES SPP03 180135 Y 190 PR TMRTAl S REcELY

Ser Gly Ser Gly Thr Glu Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
&5 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Phe Pro Thr
85 90 o5

Phe Gly Gln Gly Thr Lys Leu Glu Iie Lys Arg 'Thr Val

100 105
<210»> B2
<21Ll> 327
«212> DNA
<213> Artifiicial Sequence
<220>
<223» Rat-human chimeric DNA
<4Q00> 52
gatatccaga tgacccagte tecatccoctoe chgtotgeoat ctgteggaga cogggtoace 18]
atcacctgea aagcaagtbcea gaatattaac aattacttaa actggtacca goagaagoca 120
gggaaagoecae ctaagegect gatctataat accaacaact tgragacagg cgbocecatca i8¢
aggttcageyg gecagbggate cgggacagaa btacactctea cecatcageay cotgragect 240
gaagabtttg ccacctakbta ctgetigrag cataatagtt ttoccacgtt tggecaggoo 300
accaagetoy agatcaagoyg tacggtg 327
<210> 83
<21l &
<212> PRT
«2313>» Axtificial Seguence

28



<220>
<223 >

<400

<220> <223> Rat-human chimeric polypeptide <400> 23 Gin Val Gin Len
Val Gin Ser Gly Ala Glu Val Lys Lys 1510 Pro Gly Ala 15 Ser Val Lys Val
Set Cys Lys Ala Set Gly Phe Thr Phe Thr Asp Tyr 202530 Tyr Met His Trp
Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Tip Met 13 354045 Gly Trp lle
Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ser Pro Set Phe 505560 Gin Gly Gin
Val Thr lle Set Ala Asp Lys Set lle Ser Thr Ala Tyr 657075BO Leu Gin Trp
Set Ser Let Lys Ala Set Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Arg Leu
Set Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110 Gly Thr
Thr Val Thr Val Set Set 115120 <210> 24 <211> 360 <212> DNA <213>
Artificial Sequence <220> <223> Rat-human chimeric DNA <400> 24
caggtgcagc tggtgcagtc tggggctgag tcctgcaagg cctctggttt tacattcact
eelggacaag-0asicoagig gatgggctgg ageccaagct tccaaggcca ggtcaccatc
ctgcagtgga gcagcctgaa ggcctcggac ccaggceggtt actatgttat ggatgectgg
2310> 25 <211> 120 <212> PRT <213> Artificial Sequence <220> <223>

asp Ty:Raphumanchimeric polypeptide <400> 25 Gin Val Gin Leu Val Gin Set

i

<21 0=
w21l
<21l2>
=213

<220
<223>»

<400>

Gly Ala Gla Val Lys Lye Pro Gly Ala 151015 Ser Val Lys Val Ser Cys Lys
Ala Ser Gly Phe Thr Phe Thr Asp Tyr 202530 Tyr Met His Trp Val Arg Gin
Aka Pro Gly Gin Gly Leu Glu Trp Met

15

DNA
Artificial Seguence

Heavy Chain CDR1 Kabat

54

gactacaaga tacac 15

<210>
<211 >
<2125
<213 >

=220>
<223

<400>

55

5

PRT

Artificial Sequence

Heavy Chain CDR1 Kabat

55

Asp Tyr Ala Ile Ser

1

<210
<231 >
<212>
<213

<2205
w223 >

<400>

5

56

15

DNA,

Artificial Sequence

Heavy Chain CDR1 Kabat

56

gactacgcea tcocage 15

<210
<21l
<212>
213>

220>
<223

<400

57

5

PRT

Artificial Sequence

Heavy Chain CDR1 Kabat

57

29



Asp Ty

<210>
<211»
«212>»
<213

<220
<223 %

<400

354045 Gly Trp lle Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Asn Glu Lys Phe
505560 Gin Gly Gin Val Thr lle Ser Ala Asp Lys Ser lle Ser Thr Ala Tyr
657075BO Leu Gin TLp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr
Cys 859095 Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala flp Gly
Gin 100105110 Gly Thr Thr Val Thr Val Ser Ser 115120 <210> 26 <211>
360 <212> DNA <213> Artificial Sequence <220> <223> Rat-human
chimeric DNA <400> 26 caggtgcagc tggtgcagtc tggggctgag tcctgcaagg
cctctggttt tacattcact cctggacaag ggctcgagtg gatgggcetgg aacgagaagt
tccaaggcca ggtcaccatc ctgcagtgga gcagcectgaa ggcctcggac ccaggceggtt
actatgttat ggatgcctgg gtgaagaagc gactactata atcaatccta tcagccgaca
accgecatgt ggccaaggga ctggagecte tgcactgggt acagtggtta agtccatcag
attactgtgc c€accgtgac ggtgaaggtc gcgacaggcc tagtacctac caccgcctac
gagactatcc cgtctcctca <210> 27 <211> 120 <212> PRT <213> Atrtificial
uence <220> <223> Rat-human chimeric polypeptide <400> 27 Gin
Vi@ Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Set
Vi ys Val Set Cys Lys Ala Set Gly Tyr Thr Phe Thr Asp Tyr 202530 Tyr
V&t Hig 1o VEPET§Gin Ala Pr 3540 y Girt fly Leu Glu Tip Met 45 Gly Trp
lle Asn Pro Asn Set Gly Tyr Set Thr Tyr Set Pro Set Phe 505560 Gin Gly
Gifeval Fir-fe®SBt AfPAsp Lys Set lle Set Thr Ala Tyr 65707580 Leu Gin
Tep Set Set Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 959095 Ala Arg

gactactetpSarcReo Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110 1s

<210z
<21i>
<212
<213

<Z20>
<223

<400

B&

7

PRT

Artificial Seguence

Heavy Chain CDRI Chothia

59

Gly Phe Thr Phe Thr Asp Tyr

1

<210>
211>
<212>
<213 >

<220>
<223

<400

5

60

21

DNA

Artificial Seguence

Heavy Chain CDR1 Chothia

&0

ggtittacat tcactgacta ¢ 21

<230»
<2il>
<212>
<213x>

<220
<223 >

<400

6L

7

PRT

Artificial Sequence

Heavy Chain CDR1 Chothia

&1

Gly Tyr Thr Fhe Thr Asp Tyr

1

5

30



<210>
ez Ll
<212
<213

<220
<223

<400>

Gly Thr Thr Val Thr Val Set Set 115120 <210> 28 <211> 360 <212> DNA
<213> Artificial Sequence <220> <223> Rat-human chimeric DNA <400>
28 caggtgcagc tggtgcagtc tggggctgag tcctgcaagg cctetggtta cacattcact
cctggacaag ggctcgagtg gatgggctgg agcccaagct tccaaggceca ggtcaccatc
ctgcagtgga gcagcctgaa ggcctoggac ccaggcggtt actatgttat ggatgectgg
<210> 29 <211> 120 <212> PRY <213> Artificial Sequence <220> <223>
Rat-human chimeric poly-peptide <400> 29 Gin Val Gin Leu Val Gin Set
Gly Ala Glu Val Lys Lys Pro Gly Ala 151015 Set Val Lys Val Set Cys Lys
Ala Set Gly Tyr Thr Phe Thr Asp Tyr 202530 Tyr Met His Trp Val Arg Gin
Ala Pro Gly Gin Gly Leu Glu Tip Met 354045 Gly Trp lle Asn Pro Asn Set
@l Tyr Set Thr Tyr Asn Glu Lys Phe 505560 Gin Gly Gin Val Thr lle Set
%Asp Lys Ser lle Set Thr Ala Tyr 65707580 Leu Gin Trp Set Set Leu
Lys: Ma-Set AspaERedla Met Tyr Tyr Cys 859095 Ala Arg Leu Set Pro Gly
Sly Tyr Tyr Val Met Asp Ala Tsp sly Gin 100105110 Sly Thr Thr Val Thr

Valoetset 11542052102, 30 <211> 360 <212> DNA <213> Artificial
Sequence <220> <223> Rat-human chimeric DNA <400> 30 caggtgcagc

cattac égg;ggcagt% lggggctgag gtgaagaagc ctggagectc ggtgaaggtc60 tectgcaa

<210
<211»
<212>
<213

<220
<223

<4 00>

cctctggtta Racattcact gactactata tgcactgggt gcgacaggccl20 CCtggacaag
ggctcgagtg gatgggctgg aacgagaagt tccaaggcca ggtcaccatc ctgcagtgga
g%agcctgaa ggcctcggac ccaggceggtt actatgttat ggatgcctgg atcaatccta
teagccgaca accgccatgt ggccaaggga acagtggtta tagtacctac agtccatcag
OHecgectR afieEtfie gagactatce ccaccgtgac cgtctectca

Heavy Chain CDRI Chothia

€3

Gly Tyr Ser Phe Thr Asp Tyr

1

<210>
<Z211l>
<2lZ>
<Z213>

<220>
<223 %

=400>

5

684

21

DNA

Artificial Sesguence

Heavy Chain CDR1 Chothia

64

ggttatteat tcactgacta ¢ 21

<2210
<2il>
«212m
«Zi3»

<220
<223

<400

&5

10

PRT

Artificial Seguence

Heavy Chain CDR1 AbM

65

Gly Phe Thr Phe Thr Asp Tyr Lys ILle His

1

<210
<2il>
<ALZ>
<d13>

5 i0

&6
30
DNA
Artifiecial Seguerice

31




<220
<223 =

«dfils

ggtt::t& Glogitt tacattcact gactactata tgcactgggt gcgacaggec120 cetggacaag

<21li=

<211l
“212»
<213>

<220
<223 >

<400>

Siy Prg[gTyPSe R A B Eys Pe 505560 Gin Gly Gin Val Thr lle Set

<210>
<21ix
<Z21Z>
<2]13%

<220
<Z22A3»

<4d00>

ggttttacat tcactgacta cgccatcago 30

<210
<211l
<218
<233

<220
<2235

<400>

Gly Phe Thr Phe Thr Asp Tyr Tyr Met His

1

<Z10»
<211l>
<d1l2>
<213

<220>
<223

<400

ggttitacat tcactgacta ctatatgeac 30

210> 31 <211> 120 212> PRT <213> Artificial Sequence <220> <223>

Rat-human chimeric polypeptide <400> 31 Gin Met Gin Leu Val Gin Set

Gly Pro Glu Val Lys Lys Pro Gly Thr 151015 Set Val Lys Val Set Cys Lys

Ala Set Gly Phe Thr Phe Thr Asp Tyr 202530 Tyr Met His Tip Val Arg GIn

Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Tarp lle Asn Pro Asn Ser

Gly Tyr Set Thr Tyr Set Pro Set Phe 505560 Gin Gly Gin Val Thr lle Sear

Ala Asp Lye Set lle Set Thr Ala Tyr 657075BO Leu Gin Tip Ser Set Leu

Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys 859095 Ala Arg Leu Set Pro Gly

Gly Tyr Tyr Val Met Asp Ala Tarp Gly Gin 200105110 Gly Thr Thr Val Thr

Val Set Set 115120 <210> 32 <211> 360 <212> DNA <213> Artificial -

S@;@n@gﬁ&@ﬂﬁg}g& Rat-human chimeric DNA <400> 32 cagatgcagc |
tgcagtc tgggccagag gtgaagaagc ctggaacctc ggtgaaggtc60 tcctgcaagg '

ggctcgagtg gatgggcetgg atcaatccta acagtggtta tagtacctac180 agcccaa98
tccaaggeca ggtcaccatc tcagecgaca agtecatcag caccgcctac240 ctgcagtgga
gg@gcctgaa ggcctcggac accgcecatgt attactgtgc gagactatcc300 ccaggeggtt
aetatgttat ggatgcctgg ggccaaggga ccaccgtgac cgtctcctca360 <210> 33
DTS HBE < SETUEPRET <213> Artificial Sequence <220> <223>
Rat-human chimeric polypeptide <400> 33 Gin Met Gin Leu Val Gin Set
GlyaPro Ghi v &ERysAs Pro Gly Thr 151015 Set Val Lys Val Set Cys Lys
Ala Set Gly Phe Thr Phe Thr Asp Tyr 202530 Tyr Met His Trp Val Arg Gin
Ala Pro Gly Gin Gly Leu Glu Trp Met 354045 Gly Trp lle Asn Pro Asn Set

Ala Asp Lye Set lle Set Tin Ala Tit/?

&8

38

DNA

Artificial Sequence

Heavy Chain CDR1 abM

&8

&9

10

PRT

hrtificial Seguence

Heavy Chain CDR1 AbM

&5
5 10

70

30

DMNA

Artificial Sequence

Heavy Chain CDR:I AbM

7o

32




65707580 Leu GIn Trp Ser Ser Leu Lys Ala Set Asp Tin Ala Met Tyr Tyr
Cys 859095 Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly
Gin 100105110 Gly Thr Tin- Val Thr Val Sec Ser 115120 <210> 34
<211> 360 <212> DNA <213> Artificial Sequence <220> <223>
Rat-human chimeric DNA <400> 34 cagatgcagc tggtgcagtc tgggccagag
tcctgcaagg cctctggttt tacattcact cctggacaag ggctcgagtg gatgggctgg
aacgagaagt tccaaggcca ggtcaccatc ctgcagtgga gcagcctgaa ggcctcggac
ccaggaggtt actatgttat ggatgcctgg <210> 35 <211> 120 <212> PRT <213>
Artificial Sequence <220> <223> Rat-human chimeric polypeptide <400>
35 Gin Met GIn Leu Val Gin Set Gly Pro Glu Val Lys Lys Pro Sly Thr
151015 Set Val Lys Val Set Cys Lys Ala Set Gly Phe Thr Phe Thr Asp Tyr
<z10- 2Q2530 Lys lle His Trp Val Arg Gin Ala. Arg Gly Gin Arg Leu Glu Trp lle
<211> 304045 Gly Trp lle Asn Pro Asn Set Gly Tyr Set Thr Tyr Asn Glu Lys Phe
<212> BEE560 Gin Gly Gin Val Thr lle Set Ala Asp Lys Set lle Set Thr Ala Tyr
213> ATH7586 JLesl?%ﬁln‘f?p Set Set Leu Lys Ala Set Asp Thr Ala Met Tyr Tyr
<220> Cys 859095 Ala Arg Len Set- Pro Gly Gly Tyr Tyr Val Met Asp Ala Try
223> BRAGIFIO05TI0°ENY Thr Thr Val Thr Val Set- Set- 115120 <210> 36
<ag0> 211> 360 <212> DNA <213> Artificial Sequence <220> <223>
S rRa}t;puPrQar% g@ig}seri% DNTA <A§4(6)3(3> 356 cagatgcagc tggtgcagtc tgggccagag
Sy Ty idadasr ctdgaacetc ghtgaRngieBo tectgcaagg cetctggttt tacattcact
gactacaaga tccactgggt gcgacaggccl20 cgcggacaac ggctcgagtg
210, 9AlCogctgg atcaatccta acagtggtta tagtacctac180

«211> 30
<212> DNA
<213>» Artificial Seqguence

<220
<223> Heavy Chain CDRLI AbM

<400> T2
ggttacacat tcactgacta ctatatgcac 30

<210> 73

<21i» 10

«212»> PRT

«213» Artificial Seqguencs

220>
<223> Heavy Chain CDRL AbLM

400> 73

Gly Tvr Ser Phe Thr Asp Tyr Lys Ile His
1 5 10

«<210> ‘74

«211> 30

<212> DNA

<213> Artificial Seguence

<220>
<223> Heavy Chain CDR1I AbM

<400=> 74
ggttattecat tcactgacta caagabtacac 30

<210» 75
211> A7
«212= PRT

33




aacgagaagt tccaaggcca ggtcaccatc tcagccgaca agtccatcag
caccgcctac240 ctgcagtgga gcagcctgaa ggeCteggac accgCcatgt attactgtgc
gagactatcc300 ccaggcggtt actatgttat ggatgcctgg ggccaaggga ccaccgtgac
cgtctcctcal360 <210> 37 <211> 120 <212> PRT <213> Artificial Sequence
<220> <223> Rat-human chimeric polypeptide <400> 37 Gin Met Gin Len
Val Gin Set Gly Pro Glu Val Lys Lys Pro Gly Thr 51015 Ser Val Lye Val
Set- Cys Lys Ala Set- Gly Phe Thr Phe Thr Asp Tyr 202530 Lys lle His
Tap Val AgGIn Ala Pro Gly GIn Gly Len Glu Trp Met 354045 Gly Tyr Phe
Asn Pro Asn Set- Gly Tyr Set- Thr Tyr Ala Gin Lys Phe 5055GO- Gin Gly
Arg Val Thr lle Thy Ala Asp Lys Set Thr Ser Thr Ala Tyr 21 65707580 Met
<213> CGHRCEERSE SEFEBITArg Ser Glu Asp Thr Ala Val Tyr Tyr Cys 85D095 Ala
<220= Arg Leu Set Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110
<223> Gl§FThr HaE vV APRAr RpdieSet Ser 115120 <210> 38 <211> 360 <212> DNA
<400» <£13> Artificial Sequence <220> <223> Rat-human chimeric DNA <400>
38 cagatycagc_ tcctgcaagg cctggacaag gcacagaagt atggagctga
e PRechycagte tgtetatty cEtEtditt gpEtegadignceaygycagiscastctgag
actatgt tat tgggccagag tacattcact gatgggatat ggtcaccatt atctgaggac
ggatgcctgg gtgaagaagc gactacaaga ttcaacccta accgoggaca acggccgtgt

sex ggccaaggga ctggaacctc tccactgggt acagcggtta aatccacgag attactgtgc
ccaccgtgac ggtgaaggtc gcgacaggcc tagtacctac cacagcctac gagactatcc
<310, Cgfctcctca <210> 39 <211> 120 <212> PRT <213> Artificial Sequence

<z11s <@20> <223> Rat-human chin ic polypeptide <400> 39 Gin Val GIn Leu

<212= \BH*Gin Ser Gly Ala Gin Val Lys Lys Pro Gly Gin
<213> PArtificial séguence

<220
«223> Heavy Chain CDRZ Kabat

<400= 76
tattttaatc ctaacagtgy ttatagtacc tacaatgaaa agttcaagag c 51

«210= 77

<21k 17

<212= PRT

<213> Artificial Secuence

<220
<223> Heavy Chaln CDR2Z Kabat

<400= 77
Gly Ile Asn Pro Asn Ser Gly Tyr Ser Thyr Tyr ala Gln Lys Phe Gln

1 &5 10 i5

Gly

<210> 78

«<21i» 51

<212> DNA

<213> Artificial Seguence

<220>
<223> Heavy Chain CDR2 Kabat

<4D0> 78
gggatceaatc ctaacagtgg ttatagtace tacgcacags agttocaggg o 51

34



151015 Set Len Lys lle Set Cys Lys Gly Set Gly Tyr Set Phe Thr Asp Tyr
202530 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Len Gin Trp Met
354045 my Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala Gin Lye
Phe 505560 Gin Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala
Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Tyr Cye 859095 Ala Arg LeU Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp
Gly Gin 100105110 Gly Thr Thr Val Phi Val Ser Ser 115120 <210> 40
<211> 360 <212> DNA <213> Artificial Sequence <220> <223> Rat
human chimeric DNA <400> 40 gaggtgcagc tcgtgcagtc tggcgctgag
c210s tcctgcaagg gttctggtta ttcattcact cctggacaag ggctcgagtg gatgggatat
311 g cagaagt tccagggcag ggtcaccatt atggagctga gcagcctgag atctgaggaC
<212> CER’YQCyytt actatgttat ggatgcctgg <210> 41 <211> 19 <212> PRT <213>
<213> Hyinbidapiénseesenz=41 Met Asp Trp Thr Trp Arg lle Leu Phe Leu Val Ala
<220 Ala Ala Thr Gly 151015 Ala His Ser <210> 42 <211> 57 <212> DNA
<223> <P48ry Hbmie Samens:sh)0> 42 atggactgga cctggaggat cctgttottg
gtggcaggag ccacaggagc ccactccs57 <210> 43 <211> 108 <212> PRT
<213> Rattus sp. <220> <223> ICR62 VL <400> 43 Asp lle Gin Met Thr
Ty Ph@ﬁ%e%@?@%éﬁrpﬁe' Loty Sex- Ma Sex-Mal Gly 5101AsmArg Val Thr
lle Asn Cys Lys Ala Sex- Gin hen'ffe Asa hen Tyr 202538 Len Asn Tip Tyr
Gin Gin Lys Len Gly Gin Ala Pro Lys Arg Len lle 354045 Tyr Asn Thr Asn
S1¥  Asn Lea Gin Thr Gly lle Pro Sex- Arg Phe Sex- Gly 505560

<4 OG>

<210> 80

<211l 51

<212> DNA

«213> Artificial Sequence

220>
<223»> Heavy Chain CDRZ Kabat

<400> 80
tattteaace ctaacagogg ttatagtace tacgoacaga agttcoagygyg o 51

«<210> 81

<21l1l= 17

<212 PRT

<213> Artificial Sequence

<220
<223> Heavy Chain CTDRZ Kabat

<400> 81

grp Ile Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala Gln Lys Phe Gln
5 10 15

Gly

<210> 82

<211l= 51

<212> DNA

<=213> Artificial Sequence

<220
<223> Heavy Chain CDR2 Kabat

<400> 82

35



Sex- Gly Sex- (fly Tilt Asp Tyr Thr Len Thr lle Sex- Ser Len Gin Pro
65707580 Gin Asp Phe Ala Thr Tyr Phe Cys Len Gin His Asn Sex- Phe
Pro Thr 859095 Phe Gly Ala Gly Thr Lys Lea Gin Len Lys Arg Thr 100105
<210> 44 <211> 324 <212> DNA <213> Rattus sp. <220> <223> ICR62
VL <400> 44 gacatccaga tgacccagtc atcaactgca aagcaagtca ggagaagctc
ccaaacgcct aggttcagtg gcagtggatc gaagattttg ccacatattt accaagctgg
aactgaaacg tccttcattc gaatattaac gatatataat tggtacagat ctgcttgcag tacg
ctgtctgcat aattacttaa acaaacaatt tacacactca cataatagtt ctgtgggaga
cagagtcact actggtatca gcaaaagctt tgcaaacagg catcccatca ccatcagcag
cctgcagcect ttcccacgtt tggagetggg <210> 45 <211> 106 <212> PRT <213>
ragatciiytificiab Seguenceta2s o2 28>cRatdvanran chraut@0= 45 meric 51
polypeptide Asp lle Gin Met Thr Gin Set Pro Set Set Leu Bar Ala Set Val
«210> @Gly 151015 Asp Arg Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Asn Asn
:ﬁéi 202530 Len Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Lau
<2135 | Egg%gggeé@gc;hr Asia Asia Len Gin Thr (fly Val Pro Set Arg Phe
Set Gly 505560 Set Gly Set Sly Thr Gin Phe Thr Len Thr lle Set Set Leu
2 GinPro.£57075,80 Gin Asp Phe Ala Thr Tyr Tyr Cys Len Gin His Asia Set
Phe Pro Thr 859095 Phe Sly Gin Sly Thr Lys Len Gin lle Lys Arg Thr
<400> 180105 <210> 46 <211> 324 <212> DNA <213> Atrtificial Sequence

Trp 11§%Q>P§%2§§n%ihgwh@§“ﬁap N@r Ser Pro Ser Phe Gln
1 S 10 15

Gly
=210> 824
<211» 51

«<212>= DHA
«213> Artificial Sequence

<220>
«223»> Heavy Chain CDR2 Rabat

<400=> B84
tggatcaatc ctaacaghgyg ttatagtace tacagoccaa gettocaagg o 51

<210> 85

<211 17

<212» PRT

<213> Artificial Seguence

w220>
<223> Heavy Chailn CDR2 Kabat

=400> 85

Trp Ile Asn Pro Asn Ser Gly Tyr Ser Thr Tyr 2sn Glu Lys Phe Gln

1 =3 10 15
Gly

<210> 86

<ALll> B

«212= DNA
213> Artificial Ssguence

<220=
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<400> 46 gatatccaga tgacccagtc tccatcctcc ctgtctgcat atcacctgcec
gggcaagtca gggcattaac aattactEaa gggaaagccc ctaagcgcct gatctataat
accaacaact aggttcagcg gcagtggatc cgggacagaa ttcactctca gaagattttg
ccacctatta ctgcttgcag cataatagtt accaagctcg agatcaagcg tacg <210> 47
<211> 22 <212> PRT <213> Homo sapiens <400> 47 Met Asp Met Arg
Val Pro Ala Gin Leu Len Gly Leu Leu Leu Leu Tp 151015 Phe Pro Gly Ala
Arg Cys 20 <210> 48 <211> 66 <212> DNA <213> Homo sapiens <400>
48 atggacatga gggtccccgc tcagctcctg ggcectcctge tgetstggtt cccaggtgec
aggtgt <210> 49 <211> 109 <212> PRT <213> Atrtificial Sequence <220>
<223> Rat-human chimeric polypeptide <400> 49 60 66 Asp lle Gin Met
<223> THAGINBe PP SetSRtLeu Ser Ala Set Val Gly 251015 Asp Arg Val Thr
<apo= llggThr Cys Arg Ala Set Gin G12:1- lle Asn Asa Tyr 202530 Leu Asn Trp
togatcqaiGin@rdiyes ProsGigtlas AacProdays Ay termrdes3564045 Tyr Asn Tér
Asn Asn Len Gin tar Gly Val Pro Set Arg Phe Set Gly 505580 Ser Gly Set
<210> Gly Thr Glu Tyr Thr Len tar lle Set Set Len Gin Pro 657075S0O Glu Asp
zgg: F?I*ggr Ala Thr Tyr Tyr CyS Len Gin His Asn Set Phe Pro Thr 859095 Phe
213> Cﬁyt@@&i‘)i T Lysl.en Gin lle Lys Arg Thr Val 100105 <210> 50 <211>
327 <212> DNA <213> Artificial Sequence <220> <223> Rat-human
cgnmerl(é DNA 5400> 50 gatatccaga tgacccagtc tccatcctee atcacctgec
gggcaagtca gggcattaac gggaaagccc ctaagcgcct gatctataat aggttcagcg
<400> ggagtggatc cgggacagaa gaagattttg ccacctatta ctgcttgcag accaagctcg

Tyr phAGAGARGCE 1ACH0N0. 52207 2L.<21d 0% 5 %!L%>I§BB 52133 Artificial

1 Sequence 220> <223> Rat-human chimeric polypéptide

<220
223>

Gly

«210> @8

<2ll> 51

<212> DNA

«213> Artificial Sequence

<220
<223> Heavy Chain CDRZ Kabat

«400> 88
tatttcaacc ctaacagogg ttattegaac tacgecacaga agttccaggy o ’ 51

=210> 88

<23il» 17

<21Z> PRT

<213> Artificial Seguence

<220
<223» Heavy Chain CDR2 Kabat

400> B9

Tyr Phe Asn Pro Asn Ser Gly Tyr Ala Thr Tyr Ala Gln Lys Phe Gln
k3 5 10 15

Gly

=210> 50
<211> 51
<212 DNA

37




<213

220>
<AZ3 >

<400

<400> 51 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Len Set Ala Set Val
Gly 151015 Asp Arg Val Thr lle Thr Cys Lys Ala Set Gin Asn lle Asn Asn
Tyr 202530 Leu Asn Trp Tyr Gin Gin Lys Pro Cly Lys Ala Pro Lys Arg Leu
lle 354045 Tyr Asn Thr Asa Asn Leu Gin Thr Gly Val Pro Set Arg Phe Ser
Gly 505560 Ser Gly Ser Gly Thr Glu Tyr Thr Len Thr lle Set Ser Len Gin
Pro 65707580 Gin Asp Phe Ala Thr Tyr Tyr Cys Len Gin His Asn Set Phe
Pro Thr 859095 Phe Gly Gin Gly Thr Lys lieu Gin lle Lys Arg Thr Val
100105 <210> 52 <211> 327 <212> DNA <213> Atrtificial Seauence
<220> <223> Rat-human chimeric DNA <400> 52 gatatccaga tgacccagtc

tEERIGEIRG Ftatetgeat ctgtoggaga atcacctgca aagcaagtica gaatattaac
aattacttaa actggtacca gggaaagccc ctaagcgcct gatctataat accaacaact

tgcagacagg aggttca cagtggatc cgggacagaa tacactctca ccatcagcag
g%aeaa tt‘f?@g‘%%a?cgc%tt’g‘%%g‘%ttgcag cataatagtt ttcccacgtt accaageteg
agatcaagcg tacggtg <210> 53 <211> 5 <212> PRT <213> Artificial

FattteagsqueTias 298 ISR ARFERATFE DRI KEFaE<400> 53 Asp Tyst

<Z210>
<2lls
w212
<2L3»

<220
w23

<4 00>

Lys lle His 15 <210> 54 <211> 15 <212> DNA <213> Artificial Sequence
<220> <223> Heavy Chain CDR1 Rabat <400> 54 gactacaaga tacacl5
> 55 <211> 5 <212> PRT <213> Atrtificial Sequence

Artificial Segquence

Heavy Chain CDR2Z Chothia

91

Asn Pro Asn Ser Gly Tyr Ser Thr

1

<2105
<211
w212
<213»

220>
«<Z23>

<400

5

92

24

DA,

hreificial Sequence

Heavy Chain CDRZ Chothia

92

aatcctaaca gtggttatag tace 24

210>
<211>
<212
<213

<220
<223»

<450

83

g

PRT

Artificial Segquence

Heavy Chain CDR2 Chothia

23

Asn Pro Asn Ser 8ly Tyrx Ser Asn

1

<210>
<21l
212>
<213 >

<220
<223

5

94

z4

DNA

Artificial Secquence

Heavy Chain CDR2 Chothia

38




<220> <223> Heavy Chain CDR1 Kabat <400> 55 Asp Tyr Ala lle Ser 1
<210> 56 <211> 15 <212> DNA <213> Artificial Sequence <220> <223>
Heavy Chain CDR1 Rabat <400> 56 gactacgcca tcagcl5 <210> 57 <211>
5 <212> PRT <213> Atrtificial Sequence <220> <223> Heavy Chain CDR1
Kabat <400> 57 Asp Tyr Tyr Met His 15 <210> 58 <211> 15 <212> DNA
<213> Artificial Sequence <220> <223> Heavy Chain CDR1 Rabat <400>
58 gactactata tgcacl5 <210> 59 <211> 7 <212> PELT <213> Atrtificial
Sequence <220> <223> Heavy Chain CDR1 Chothia <400> 59 Gly Phe
Thr Phe Thr Asp Tyr 15 <210> 60 <211> 21 <212> DNA <213> Atrtificial
<a00s gQuence <220> <223> Heavy Chain CDR1 Chothia <400> 60 ggttttacat
aaccordeactgagia c2t <2H2 61 <211> 7 <212> PELT <213> Atrtificial Sequeaege
<220> <223> Heavy Chain CDR1 Chothia <400> 61 Gly Tyr Thr Phe Thr
<210- Asp Tyrl <210> 62 <211> 21 <212> DNA <213> Atrtificial Sequence

«211l> B
<212= PRT
<213> Artificilal Seguence

<Z220> .
«223» Heavy Chain. CDR2 Chothia

<400~ 295

Agsn Pro Asn Ser Gly Tyr Ala Thr

3 5
=2210> 926
<211> 24

<21l2> DHNA
<213»> Artificial Segquence

«220>
<223> Heavy Chain CDR2 Chothia

<400 86
saccctaaca geggttatge cacg

<210= 87

<21l> 10

<212> PRT

«<213> Artificial Sequence

220>
«223» Heavy Chain CDR2Z AbM

<4Q0> 97

24

Tyr Phe Asn Pro Asn Ser Gly Tyr Sexr Thr

1 5

<210> 298

<211» 30

<232» DNA

<213> Artificizl Sequence

<220>
«223> Heavy Chain CDR2 AbM

<400= 98

tattttaatc ctaacagtgg tiataghtacc

210> ©8

10

30

39



w2ll>
«Z2iP >
w23iE>

w220
wdZ3>

<400

<220> <223> Heavy Chain CDR1 Chothia <400> 62 ggttacacat tcactgacta
€21 <210> 63 <211> 7 <212> PRT <213> Atrtificial Sequence <220>
<223> Heavy Chain CDR1 Chothia <400> 63 Gly Tyr Ser Phe Thr Asp
Tyr 15 <210> 64 <211> 21 <212> DNA <213> Atrtificial Sequence <220>
<223> Heavy Chain CDR1 Chothia <400> 64 ggttattcat tcactgacta 0 21
<210>65 <211>10 <212>PRT <213> Artificial Sequence <220>
<223> Heavy Chain CDR1 AbM

10

PRT

Arvificial Ssquence
Heavy Chain CDR2 AbM

99

Gly ITle Asn Pro Asn Ser Gly Tyr Sex Thy

1

5 10

210> 100
«211= 3¢

<212> DNA

<213> Artificial Seguence

<220

<223> Heavy Chain CDR2 AbM

<400> 100

gggatcaate ctaacaghgg ttatagtace 30
<210> lOi

<211> 10

«212» PRT

<213»> Artificial Sequence

<220>

<223> Heavy Chain CHR2 AbM

<400»

101

Trp Ile Asn Pro Asn Ser Gly Tyr Ser Thr

1 =3 10
=2L10> 102

<21i= 30

<212 DNA

<213»> Artificial Sequence

<220>

<223> Heavy Chain CDR2 abM

<400> 102

tggatcaate ctaacagtyy ttacagtaco 30
«2310> 103

<211l 10

<212> PRT

<213> Artificial Sequence

«220>
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<400> GS Gly Phe Thr Phe Thr Asp TyrLys lle His15 10 <210> 66

<211>30 <212>DNA <213> Artificial Sequence

<220> <223>

Heavy Chain CDR1 AbM <400> 66 ggttttacat tcactgacta caagatacac30

<210> 67 <211> 10 <212> PRT <213> Artificial Sequence <220>

<223> Heavy Chain CDR2Z AbM
<4C0> 103

Tyr Phe Asn Pro Asn Ser Gly Tyr Sexr Asn

i Y 19
<210> 104

<2ll» 3D

<21Z> DNa

<213»> Artificial Sequence

<220
<223> Heavy Chain CDR2 AbM

<4003> 104
tattecaace ctaacagegg ttattogaac

«<210= 105

<21iis 10

«21i2» PRT

<213> Artificial Sequence

<220
<223> Heavy Chain CDR2 AbM

=400> 105

Tyr Phe Asn Pro Asn Ser Gly Tyr Ala Thr

1 5 10
«2]0= 106
211> 30

<212> DNA
<213> Artificial Seguence

<220>
<223> Heavy Chain CDR2 AbM

<400> 106
tatittcaace ctaacageogg ttatgooacy

<210> 107

<21i>= 11

<2l2> PRT

<213> Artificial Segquence

<220>
<223> Heavy Chain CDR3 Kabat Chothias Abm

<4Q0C> 107

Leu Ser Pro @ly Gly Tyr Tyr Val Met Asp ala

41
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<223> Heavy Chain CDR1 AbM <400> 67 Gly Phe Thr Phe Thr Asp Tyr
Ala lle Set 1510 <210> 68 <211> 30 <212> DNA <213> Artificial
Sequence <220> <223> Heavy Chain CDR1 AbM <400> 68 ggttttacat
tcactgacta cgccatcagc30 <210> 69 <211> 10 <212> PRT <213> Attificial
Sequence <220> <223> Heavy Chain CDR1 AbM <400> 69 Gly Phe Thr
Phe Thr Asp Tyr Tyr Met His 1510 210> 70 <211> 30 212> DNA 213>
Artificial Sequence <220> <223> Heavy Chain CDR1 AbM <400> 70
ggttttacat tcactgacta ctatatgcac30 <210> 71 <211> 10 <212> PRT <213>
Artificial Sequence <220> <223> Heavy Chain CDR1 .ALM <400> 71 Gly
Tyr Thr Phe Thr Asp Tyr Tyr Met His 1 10 <210> 72 <211> 30 <212>
. DNA <213>5Artificial Sequence <220> <223> Heavy Chain CDR1 AbM
<400> 72 ggttacacat tcactgacta ctatatgcac30 <210> 73 <211> 10 <212>
<210> PRIB <213> Artificial Sequence <220> <223> Heavy Chain CDR1 AbM
2127 <ah0> 73 Gly Tyr Ser Phe Thr Asp Tyr Lys lle His 1510 <210> 74 <211>
<21.3> 3QAL2xPDNA=ZL3z-Artificial Sequence <220> <223> Heavy Chain CDR1
AbM

w20
«223> Heavy Chain CDR3 Kabatb Chothia AbM

<400> 108
ctatcoccay goegyttacta tgttatggat goo 33

<2310 109
«211> 3228
<212> PRT
<213> Homo sapiens

«220>
<223> IgGl constant regiom

<400> 108

ghr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Liys Ser Thr
5 1c ik

Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys hsp Tyr Phe Pro
20 25 30

Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Vval
35 40 45

His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser
50 g5 60

Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr Gln Thr Tyr Iie
65 70 75 a0

Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Ala
85 80 a5

Glu Pro Lys Ser Cys Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala
100 105 110

Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro
115 120 125
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c400> 74 ggttattcat tcactgacta caagatacac30 <210> 75 <211> 17 <212>
PAT <213> Artificial Sequence <220> <223> Heavy Chain CDR2 Kabat
<400> 75 Tyr Phe Asn Pro Asn Set Gly Tyr Set Thr Tyr Asn Glu Lys Phe
Lys 151015 Set <210> 76 <211> 51 <212> DNA <213> Atrtificial
Sequence <220> <223> Heavy Chain CDR2 Kabat <400> 76 tattttaatc
ctaacagtgg ttatagtacc tacaatgaaa agttcaagag c51 <210> 77 211> 17
<212> PRT <213> Atrtificial Sequence <220> <223> Heavy Chain CDR2
Kabat 400> 77 Gly lle Asn Pro Asn Ser Gly Tyr Set Thr Tyr Ala Gin Lys
Phe Gin 151015 Gly <210> 78 <211> 51 <212> DNA <213> Atrtificial
Sequence <220> <223> Heavy Chain CDR2 Kabat <400> 78 gggatcaatc

Lys Aﬂ@té‘&éah‘?@g”ﬁﬁté@t‘a@raégea’@agﬁ‘lagt*ﬁé@aggy EB1 210217921 <211> 17

¥2212>PRT

© Val Asp Val Sery His Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Val
145 150 155 ’ : 160

Agp Gly Val Glu val His Asn Ala Lys Thr Lys Pro Arg Olw Glu Gin
165 L70 175

Tyr Asn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu His Gin
180 185 150

Asp Trp Leu Asn Gly Lys Glu Tyr Lye Cys Lys Val Ser Asn Lys Ala
195 200 205

- Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser Yws Ala Lys Gly Gin Pro
210 215 220

Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr
225 230 235 240

Lys Asn Gln Val Ser Leu Thr Cys Leun Val Lys Gly Phe Tyr Pro Ser
245 250 255

Asp Ile Ala Val Glu Tyrp Glu Ser Asn Gly Gln Pro Glu Asn Asn Tyr
260 268 270

Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr
275 280 285

Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gln Gln @ly Asn Val Phe
290 285 oo

Ser Cys Ber Val Met His Glu Ala Leu Hig Asn Hig Tyr Thy Gln Lyvs
305 310 315 320

Ser Leu Ser Leu Ser Pro Gly Lys
325

<210> 110
<21l> 987
<212> DNA
<213> Homo sapiens
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<213> Artificial Sequence

<400> 79
Phe Gin15 10 15 Gly

<220>

<223> Heavy Chain CDR2 Kabat
Tyr Phe Asn Pro Asn Set Gly Tyr Ser Thr Tyr Ala Gin Lys
<210> 80 <211> 51 <212> DNA <213>

Artificial Sequence <220> <223> Heavy Chain CDR2 Kabat <400> 80
tatttcaacc ctaacagcgg ttatagtacc tacgcacaga agttccaggg c51

<220
223>

<400> 110
accaagggoeo

goggecctgg
toaggegoces
tactcecctcea
Lgoaacgtga
tgtgacaaaa
agtettectot
acatgogtyg
gacggoegtgg
tacogtgtgyg
aagtgcaagy
aaagggcage
aagaacoagsg
gagtgggaga
teegaoggee
gogaacgich

agecteteooe

=210 L1l

211> 11
<212> PRT
<213

«220>
<223 >

«<4a00= 111

categgtott
getgeotggt
tgacceagegyg
geagcgtggt
atcacaagoo
cteacacatg
teaccccaaa
tagtggacgt
aggtgeataa
teagegtaot
toctecaacaa
ceocgagaacs
tcagectgac
gceaatgggea
cottottect
tecteatgeta

tgtctecggg

Tgll constant region

cecocetggea
caaggactac
cgtgracacc
gacegbgooo
cagcaacaco
cccacoghbgo
acccaaggac
gagooacgaa
tgocaagaca
cacegtecty
agoeoct.occca
acaggtgtac
ctgectggte
gocggagaac
ctacagcaag
cgtgatgeat

taaatga

Artificial Sequence

Kabat Light Chain CDRI

cectectoeca
ttoooegaac
ttoceggetg
tecageaget
aaggbggaca
ccageaccty
accetcatga
gaccotgagg
a’agoeygogyy
caccaggact
gooceooeatoy
accctgoooe
azaggettot
aactacaaga
ctcachtgg

gaggoctotge

Lys Ala Ser Gln Asn Ile Asn Asn Tyr Leu Asn

1

210> 112
«21L» 33

<21Z> DNA
<2213

5

Arcificial Sequence

10

44

agagcaceto
cggtgacggt
toctacagte
tgggoaccca
agazagceaga
aactoectggy
tobeceggac
tcaagtteaa
aggageagta
ggctgaatgy
agaaaacoat
catccocggga
atcacagega
ccacgactoe
acaagagcag

agaaccacta

togggggeaca
gtegtggaac
ctoaggactc
gacctacate
gooccaaatek
qggaccgtoea
cecotgaggho
ctggtacgtyg
caacagoacy
caaggagtac
ctoecaaagee
tgagctgace
categeogtyg
cgbgotggac
gtggeagcag

cacgeagaag

60

120

180

240

300

360

420

480

540

600

6640

T20

7840

840

200

260

a7




<210> 81 <211> 17 <212> PRT <213> Artificial Sequence <220> <223>
Heavy Chain CDR2 Kabat <400> 81 Trp lle Asn Pro Asn Ser Gly Tyr Ser
Thr Tyr Ala Gin Lys Phe Gin 151015 dy <210> 82 <211> 51 <212> DNA
<213> Artificial Sequence <220> <223> Heavy Chain CDR2 Kabat <400>
82 <210> 83 <211> 17 <212> PAT <213> ,Artificial Sequence <220>
<223> Heavy Chain CDR2 Kabat <400> 83 Trp lle Asn Pro Asn Ser Gly
Tyr Set Thr Tyr Set Pro Ser Phe Gin 151015 Gly <210> 94 <211> 51
<212> DNA <213> Artificial Sequence <220> <223> Heavy Chain CDR2
Rabat <400> 84 tggatcaatc ctaacagtgg ttatagtacc tacagcccaa gcttccaagg
€51 <210> 85 <211> 17 <212> PRT <213> Atrtificial Sequence <220>
<223> Heavy Chain CDR2 Rabat <400> 85 Trp lle Asn Pro Asn Ser (fly
Soas. TyrSetThrTyrAen (fluLys Phe Gin 151015 Gly <210> 86 <211> 51
<212> DNA <213> Artificial Sequence <220> <223> Heavy Chain CDR2
<400> KaBat <400> 86 tggatcaatc ctaacagtgg ttatagtacc tacaacgaga agttccaagg
asageatd T SPGSET B 113 7L APPRT <213> Artificial Sequence <220> >3
223> Heavy Chain CDR2 Kabat <400> 87 Tyr Phe Asn Pro Asn Ser Gly
239> TyrSet Asn Tyr Ala GIn Lys Phe GIn 151015 Gly 210> 88 <211> 51
212> <&&2> DNA <213> Artificial Sequence <220> <223> Heavy Chain CDR2
<213> Kabhaf<4G0>BQluence

<220>
<223> Rabat Light Chain CDR1

=400» 113

Arg Ala Ser Gln Gly Ile Asn Asn Tyr Leu Asn

L 5 10
<210= 114
<21i> 33

«212> DHNA
<213> Artifiecial Sequence

<220>
<223> Kabat Light Chain CDRI1

<400= 114
cgggeaagte agggeattaa caattactita aat 33

<«210» 115

<211»> 7

<212> PRT

<213> Artificial Sedquence

<220
<223> Kabat Light Chain CDR2Z

<400> 115
Asn Thr Asn Asn Leu Gln Thr
1 5

<210=> 116

<2ll= 21

<212= DA

<213> Artificial Seguence

«<Z220>
<223> Kabat Light Chain CDR2

<400=> 116
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tatttcaacc ctaacagegg ttattcgaac tacgcacaga agttccaggg c51 210> 89
<211> 17 <212> PAT <213> Avrtificial Sequence <220> <223> Heavy
Chain CDR2 Kabat <400> 89 Tyr Phe Asn Pro Asn Ser Gly Tyr Ala Thr
Tyr Ala GIn Lys Phe GIn 151015 Gly <210> 90 <211> 51 <212> DNA
<213> Artificial Sequence 220> <223> Heavy Chain CDR2 Kabat <400>
90 tatttcaacc ctaacagcgg ttatgccacg tacgcacaga agttccaggg c¢51 <210> 91
<211> 8 212> PRT <213> Atrtificial Sequence <220> <223> Heavy Chain
CDR2 Chothia <400> 91 Asn Pro Asn Set Gly Tyr Set Thr 15 <210> 92
<211> 24 <212> DNA <213> Artificial Sequence <220> <223> Heavy
Chain CDR2 Chothia <400> 92 aatcctaaca gtggttatag tacc24 <210> 93

astacszdq® SYLIPFIPA <213> Artificial Sequence <220> <223> Heavy Chain

<210
221%=
<212
<213 >

<220
€223 =

<400

0D22 Chothia <400> 93 Aen Pro Asn Set Gly Tyr Set Asn 15 <210> 94
21%% 24 <212> DNA <213> Atrtificial Sequence <220> <223> Heavy
C@}@in CDR2 Chothia <400> 94 aaccctaaca gcggttattc gaac24 <210> 95
<RdtItF 8-x21 Z=PRAc«213> Artificial Sequence

Kabat Light Chain CDR3

117

Leu Gln His Asn Ser Phe Pro Thr

1

<2i0>
<211
<212%
<213>

<220
<223>

<400=

5

118

21

DNA

nrtificial Sequence

Kabat Light Chain CDR2

1x8

aataccaaca acttgecagagc a 21

<210>
<21l
<212>
<213>

220>
223>

<450

118

24

DA

Artificial Seguence

Xabat Light Chain CDR3

1.8

tbgeagcata atagtttteo cacg 24

<210
<21L>
<212>
<213

<220>
<223

<200

120
36l
DA
Artificial Seguence

Rat~human chimeric DNa

120

gaggbgcage togtgecagte tggcgetgag gtgaagaage chggcgagtc gibtgaagateo a0

teobgoaagg gttetggtta ttcattoact gactacaaga btocactgggt gegacagatg 120

cetggasagy goctegaghtg gatgggotac ttcaatcota acagtggtta tagtacctac 180
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<220> <223> Heavy Chain Con Chothia <400> 95 Asn Pro Asn Ser Gly
Tyr Ala Thr 15 <210> 96 <211> 24 <212> DNA <213> Atrtificial Sequence
<220> <223> Heavy Chain CDR2 Chothia <400> 96 aaccctaaca
gcggttatgc caug24 <210> 97 <211> 10 <212> PRT <213> Artificial
Sequence <220> <223> Heavy Chain CDR2 AbM <400> 97 Tyr Phe Asn
Pro Asn Ser Gly Tyr Ser Thr 1. 510 <210> 98 <211> 30 <212> DNA
<213> Atrtificial Sequence <220> <223> Heavy Chain CDR2 AbM <400>
98 tattttaatc ctaacagtgg ttatagtacc30 <210> 99 <211> 10 <212> PRT
<213> Artificial Sequence 220> <223> Heavy Chain CDR2 AbM <400>
99, GI%/ lle Asn Pro Asn Ser my Tyr Ser Thr 1510 <210> 100 <211> 30
Bge e O S RO T P A TTCTAI S ebtRAITCa I 28 Lo S3°HERRPERAIR CDRY®
ctgeaghhiM 4002100 gggaicanieClasengigaittalagiaceln: <@l21101<2113:30
ccaggczj'%; aPRTt<213t> Ar;ific{i}aL;Se(yJence <220> <223> Heavi_}/ Chain CDR2
ARDM SH00 101 1707118 ASR Pro SH S&F SRFTHT S8F 11 1510722105 2
g . <211> 30 <212> DNA <213> Atrtificial Sequence <220> <223> Heavyzsz
Chain CDR2 AbM <400> 102

=<210> 121
«<21Ls 120
=232 ERT
<213> Artificial Seguence

<220
<223> Rat-human chimeric polypeptide

<400> 121

Glu Vval Gln Leuw Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Lys Ile Ber Cys Lys Gly Ser Gly Tyr Ser Phe Thr App Tyr
: 20 25 ) 30

Lys Ile His Txp Val Arg Glo Met Pro Gly Lys Gly Leu Glu Trp Met
358 40 45

Gly Tyr Phe Rsn Pro Asn Ser Gly Tyr Ser Thr Tyr Ser Pro Ser Phe
50 55 60

Gln Gly Gln Val Thr Ile Ser Ala Asp Lys Ser Tle Ser Thr Ala Tyr
&5 - 70 75 80

Leu Gln Trp Ser Ser Leu Lys Ala Ser Asp Thr Ala Met Tyr Tyr Cys
85 90 a5

Ala Arg Leu Ber Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gln
100 105 110

Gly Thr Thr Val Thr val Ser Ser
115 120

<Z10>» 122

<Z2lix> 15

<212 DNA

«213>» Artificial
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tggatcaatc ctaacagtgg ttatagtacc30 <210> 103 <211> 10 <212> PET
<213> Artificial Sequence <220> <223> Heavy Chain CDR2 AbM <400>
103 Tyr Phe Asn Pro Asn Sec Gly Tyr Sec Ann 1510 <210> 104 <211> 30
<212> DNA <213> Artificial Sequence <220> <223> Heavy Chain CDR2
AbM <400> 104 tatttcaacc ctaacagcgg ttattcgaac30 <210> 105 <211> 10
<212> PRT <213> Artificial Sequence <220> <223> Heavy Chain CDR2
AbM <400> 105 Tyr Phe Ann Pro Ann Sec Gly Tyr Ala Thr 1510 <210>
106 <211> 30 <212> DNA <213> Artificial Sequence <220> <223> Heavy
Chain CDR2 AbM <400> 106 tatttcaacc ctaacagcgg ttatgccacg30 <210>
107 <211> 11 <212> PRT <213> Artificial Sequence <220> <223> Heavy
<a20. Chain CDR3 Kabat Chothia AbM <400> 107 Leu Sec Pro Gly Gly Tyr Tyr
<223> Vabblet AsR-Algn:52185:108 <211> 33 <212> DNA <213> Atrtificial
200 Seqzuence <220> <223> Heavy Chain CDR3 Kabat Chothia AbM <400>
;act;éégact@atgggcag gcggttacta tgttatggat gcc33 <210> 109 <211> 328 <212>
PRT <213> Homo sapiens <220> <223> IgG1 constant region <400> 109
<210 Ttl1£3Lys Gly Pro Set Val Phe Pro Leu Ala Pro Ser Set Lys Set Thr 151015
<211» St Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro 202530
<212= GiRPro Val Thr Val Set Trp Asn Ser Gly Ala Leu Thr Set Gly val 354045
<23 LT B Pro Ala Val Len Gin Ser Set Gly Leu Tyr Ser Leu Set

<2 20>
«223> Kabat Heavy Chain DR

«<400> 123

Agp Tyr Lys Tle Ser
1 5

<2310> 124

«2ll> 30

<2l2> DNA

«213> Artificial

220>
<223> AbM Heavy Chain CDR1

<400 124
ggtiteacat teactgacta caagatatce 30

<210> 125

<2il> 10

<21i2» PRT

<233> Artificial

<220=
<223> AbM Heavy Chain CDR1

<400> 128
Gly Phe Thr Phe Thr Asp Tyr Lys Ile Ser
1 5 R 2

<210 128

«211l> 51

<212> DNA

«213> Artificial

<220
<223> Kabat Heavy Chain CDR2

<400> 126
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tacttc

<210>
<211l>
<212
<213 >

220>
<223

2400%

505560 Bar Val Val Thr Val Pro Set Set Ser Leu Gly Thr Gin Thr Tyr lle
65707580 Cys Asa Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys Lys
Ala 859095 Gin Pro Lys Set Cys Asp Lys Thr His Thr Cys Pro Pro Cys
Pro Ala 100105110 Pro Gin Len Len Gly Gly Pro Set Val Phe Len Phe Pro
Pro Lys Pro 115120125 Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val
Thr Cys Val Val 130135140 Val Asp Val Ser His Glu Asp Pro Gin Val Lys
Phe Asn Trp Tyr Val 145150155160 Asp Gly Val Glu Val His Asn Ala Lys
Thr Lye Pro Arg Glu Glu Gin 165170175 Tyr Asn Ser Thr Tyr Arg Val Val
Ser Val Leu Thr Val Leu His Gin 180185190 Asp Trp Len Asn Gly Lys Gin
Tyr Lys Cys Lys Val Ser Asn Lys Ala 195200205 Leu Pro Ala Pro lle Gin
s Thrdle SoptiystAladys Gly=GinRre 2 Ho21522454rg Gin Pro Gin Vali
Tyr Thr Len Pro Pro Ser Arg Asp Gin Len Thr 225230235240 Lys Asn Gin
Vad:Ser Len Thr Cys Len Val Lys Gly Phe Tyr Pro Ser 245250255 Asp lle
A'I%Val Gin Trp Glu Ser Asn Gly Gin Pro Gin Asn Asn Tyr 260265270 Lys
Tin Bro, Pro Val Len Asp Ser Asp Gly Ser Phe Phe Len Tyr
275280285 Ser Lys Len Thr Val Asp Lys Ser Arg TrpG n GIn.Gly Asn Val
Plpﬁgtg%g%o&%?er %gRs Ser Val Met His Gin Ala Len His Asn His Tyr Thr
Gin Lys 3053105153 §er Len Ser Len Ser Pro Gly Lys 325 <210> 110
<P71> 987 c212 DNA 213> Homo sapiens <220> <223>lgG1 <400>110

Tyr thQ&EﬁaQ£JE§EQUSer Gly Tyr Ser Thr Tyr Ser Pro Ser Phe Gln
2 .

Gly

<210>
<211
=212
«213>

=220
<223>

<400

5 14 15

128
120
BRT
Artificial Secquence

Chimeric rak-human sequence  (I-HHD-1)

128

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser

1

Ser Val Lys Val Ser Cys Lys Alz Ser Gly Gly Thr Phe Thr Asp Tyr

Lys Il

20 25 30

e Hig Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala Gin Lvs Phe

50

55 &0

Gla Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr ala Tyr

85

70 75 g0

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 o8

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Mer Asp 2la Trp Gly Gln

100 108 110
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accaagggcc catcggtctt ccccctggca ccctectcca agagcacctc tgggggcaca 60
goggccctgg getgectggt caaggactac ttccccgaac cggtgacggt gtcgtggaac 120
tcaggcgccc tgaccagegg cgtgcacacc ttcceggctg tcctacagtce ctcaggactc 180
tactccctca gcagcegtggt gaccgtgecc tccagcagct tgggcaccca gacctacatc 240
tgcaacgtga atcacaagcc cagcaacacc aaggtggaca agaaagcaga gcccaaatct
300 tgtgacaaaa ctcacacatg cccaccgtgc ccagcacctg aactcctggg
gggaccgtca 360 gtcttcctct tccocccaaa acccaaggac accctcatga tctcccggac
ccctgaggtc 420

Gly Thr Thr Val Thr Val Ber Sexr
115 124G

<2310> 129
<211> 120
<212» PRT
213> Artificial Seguence

<220
<223> Chimeric rat-human seguence {(I-HHD-2)

400> 12§

Gln Val Gln Leu Val Gin Ber Gly Ala Glu Val Lys Lys Pro Gly Ser
) 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Ser Phe Thr aAsp Tyr
20 25 kiy

Lys Ile His Txp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 a5

Gly Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala Gln Lyg Phe
50 55 80

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
85 70 75 80

Met Giu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 20 85

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin
100 108 110

Gly Thr Thy Val Thr val Ser Ser
115 120

«210> 130
<211ix 120
«212> PRT
<213» Artificial Sequence

220>
<223> Chimeric rat-human seguence (I-HHAD-3)

<400 130

50




Gin

Ser

Ly

31y

Glin

&5

Met

Ala

Gly

acatgcgtgg tggtggacgt gagccacgaa gaccctgagg tcaagttcaa ctggtacgtg 480
gacggcgtgg aggtgcataa tgccaagaca aagccgcggg aggagcagta caacagcacg
540 taccgtgtgg tcagcgtcct caccgtcctg caccaggact ggctgaatgg caaggagtac
600 aagtgcaagg tctccaacaa agecctocca gcccccatcg agaaaaccat
ctccaaagcc 660 aaagggcagc ccogagaacc acaggtgtac accctgcccc
catccoggga tgagctgacc 720 aagaaccagg tcagcctgac ctgectggtc aaaggcttct
atcccagcga catcgecegtg 780 gagtgggaga gcaatgggca gccggagaac
aactacaaga ccacgcctcc cgtgctggac 840 tccgacggct

Val Gln Leuw Val Gln Ber Qly Ala @lu Val Lys Lvs Pro Gly Ser
5 10 . 15

Val Lys Val Ser Cys iyse Ala Ser Gly Phe Thr Ile Thr Asp Tyr
20 25 30

Ile His Trxp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Mat
35 . 40 45

Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala @ln Lyvs Phe
50 55 . &0

Gly RAyg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
70 75 80

Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys
85 S0 95

Arg Leu Ber Pro Gly CGly Tyr Tyr Val Met Asp Ala Trp Gly Gln
100 165 _ 110

Thr Thr Val Thy Val Ser Ser
115 120

<210> 131

<211> 120

w2iZ» PRT .

«<213> BArtificial Seguence

=220
<223> Chimeric rat-human seguence (I-HHD-4)

«d 00> 131

Gin

1

Ser

Lys

Gly

Val Gln Leu Val Gln Ser Gly Ala Tlu Val Lys Lys Pro Gly Ser
5 10 15

Val Liye Val Ser Cys Lys Ala Sex Gly Phe Thr Phe Thr Glu Tyr
2G 25 30

Lie Him Trp Val Arg Gln Ala Pro Gly Gln Gly Leu @lu Trp Met
35 40 45

Tyr Phe Asn Pro aAsn Ser Gly Tyxr Ser Thr Tyr Ala Gln Lys Fhe
50 55 &0

51



i ClaaAftactt aAts3

ccttcttcct ctacagcaag ctcaccgtgg acaagagcag gtggcagcag 900 gggaacgtct
tctcatgctc cgtgatgcat gaggctctge acaaccacta cacgcagaag 960 agcctctccc
tgtctccggg taaatga 987 <210> 111 <211> 11 <212> PRT <213>
Artificial Sequence <220> <223> Kabat Light Chain CDR1 <400> 111 Lys
Ala Ser GIn Asn lle Asn Asn Tyr Len Asn 1510 <210> 712 <211> 33
<212> DNA <213> Artificial Sequence <220> <223> Kabat Light Chain
CDR1 <400> 112 aaagcaagtc agaatattaa caattactta aac33 <210> 113
211> 11 <212> PRT 213> Atrtificial Sequence <220> <223> Kabat Light
Chain CDR1 <400> 113 Arg Ala Ser Gin Gly Ille Asn Asn Tyr Leu Asn
1510 <210> 114 <211> 33 <212> DNA <213> Artificial Sequence <220>

<223> Kabat LigIht Chain CDR1 400> 114 cgggcaagtc agggcattaa
135 5 118 2Ppy BYF SeEoWpReEr Thr ALs Oyx

80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala val Tyr Tyr Cys

85 o0 25

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp ala Trp Gly Gln

100 108 110

Gly "Thr Thr val Thr Val Ser Ser

<210
<211 >
212>
<213>

<220
<223>

<400

115 120

132
126
DPRT
Artificial Sequence

Chimeric rat~human seguence (I-HHD-5)

132

Gln Val Gln Leu Val Gln SBex Gly Ala Glu Val Lys Lys Pro Gly Ser

1

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyr

20 25 30

Lys Ile His Trp Val Arg Gln Ala Pro Gly @Gin Gly Leu Glu Trp Met

35 40 45

Gly Tyr Phe Thr Pro Asa Ser Gly Tyr Ser Thr Tyr Ala Gln Lyvs Phe
50 55 60

Gln Gly Arg Val Thr Ile Thr aAla Asp Lys Ser Thr Ser Thr Ala Tyr

65

70 75 80

Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys

85 90 85

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin

100 108 110

Gly Thr Thr val Thr vVal Ser Ser

115 120

52



<230
<21l
=212
«<213>

w220
<223

<400

L

<213> Artificial Sequence <220> <223> Kabat Light Chain CDR2 <400>
115 hen Thr hen hen Leu Gin Thr 15 <210> 116 <211> 21 <212> DNA
<213> Artificial Sequence <220> <223> Kabat Light Chain CDR2 <400>
116 <210> 117 <211> 8 <212> PRT <213> Artificial Sequence <220>
<223> Kabat Light Chain CDR3 <400> 117 Leu Gin His Asn Set Phe Pro
Thr 15 <210> 118 <211> 21 <212> DNA <213> Artificial Sequence <220>
<223> Kabat Light Chain CDR2 <400> 118 aataccaaca acttgcagac a2l
<210> 119 <211> 24 <212> DNA <213> Artificial Sequence <220> <223>
Kabat Light Chain CDR3 <400> 119 ttgcagcata atagttttcc cacg24 <210>
120 <211> 361 <212> DNA <213> Artificial Sequence <220> <223>
Rat-human chimeric DNA <400> 120 gaggtgcagc tcgtgcagtc tggcgctgag
gtgaagaagc ctggcgagtc gttgaagatc 60 tcctgcaagg gttctggtta ttcattcact

gagtacaaga tccactgggt gcgacagatg 120
PRT

Artificial Seguence

Chimeric rat-human sequence (I-HHD-g)

133

Gln Val Gln Leu Val &Gln Ser Gly Ala Glu val Lys Lys Pro Gly Ser

Ser Wal Lys vVal Ser Cys Lys Ala Ser Gly Phe Thr Fhe Thr Asp Tvr

20 25 30

Lys Ile His Trp Val Arg Gln Ala Pro Gly Glin Gly Leu Glu Trp Met

35 40 45

Gly Tyr Phe Asn Ala Rsn Ser Gly Tyr Ser Thr Tyr Ala Gln Lys FPhe
50 : ' B85 &0

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr

65

70 75 B8O

Met Glu DLeu Ser Ser Leu Arg Ser Slu Asp Thr ala Val Tyr Tvr Cys

85 50 85

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr val Met Asp Ala Trp Gly Gln

100 105 ' 110

Gly Thr Thr Val Thr Val Ser Ser

<210
<211 >
<ZL2>
<213

<2205
223>

<d 00>

LlB i2¢

134
120
PRT
Artificial sSequence

Chimeric¢ rat-human sequence (I-HHD-7)

134

Gln val ¢ln Leu Val Gln Sexr Gly Ala Glu Val Lys Lys Pro Gly Ser

1

B 10 1B

53




Ber V

Lys

Gly T
5

Gln G
6B

Met G

cctggaaagg gcctcgagtg gatgggctac ttcaatccta acagtggtta tagtacctac 180
agoccaagct tccaaggcca ggtcaccatc tcagccgaca agtccatcag caccgectac240
ctgcagtgga gcagcctgaa ggcctcggac accgcecatgt attactgtgc gagactatcc300
ccaggcggtt actatgttat ggatgcctgg ggccaaggga ccaccgtgac cgtctcctca360
361 <210> 121 <211> 120 <212> PRT <213> Artificial Sequence <220>
<223> Rat-human chimeric polypeptide <400> 121 Glu Val Gin Leu Val
Gin Set sly Ala Glu Val Lys Lys Pro Gly Glu 151015 Ser Leu Lys lle Set
Cys Lys sly Set Gly Tyr Set Phe Thr Asp Tyr 202530 Lys lle His Trp Val
Arg Gin Met Pro Gly Lys sly Leu Glu Trp Met 354045 Gly Tyr Phe Asn Pro
hen Set Sly Tyr Set Thr Tyr Ser Pro Set Phe 50SS60 Gin Gly Gin Val Thr
lle Set Ala Asp Lys Set tie Set Thr Ala Tyr 65707580 Leu Gin Tp Set Ser
an{jYEygﬁ&lzf‘%‘"eFﬁ%ﬁ‘WrﬁAfa Fagt Ty TYF Cys g89085-AE MG Eeu Set Pro
Gly Gly Tyr Tyr Val Met Asp Ala Trp sly Gin 100105110 Sly Thr Thr Val
lThr Val Set Set 115120 <210> 122 <211> 15 <212> DNA <213> Atrtificial
S 50> C Y3 Kb H iR 4y CRaIM CORT H30% 25 Yaltic45Ga tatcc15
<210> 123 <211> 5 <212> PRT <213> Atrtificial <220> <223> Kabat

y'lj eP%V ?%Qag;wg: Qﬁlsiiogfyl%grAgng%({u!: %‘Sy:!:IeA%ze rGln Lys Phe

O &8 &0

1y Arg Val Thr Ile Thr Ala App Lys Ser Thr Ser Thyr Ala Tyr
70 75 8BO

1y Liew Ser Ber Leu Arg Ser Glu Asp Thy Ala Val Tyr Tyr Cys
85 a0 25

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin

100 105 110

Gly Thr Thx val Thr Val Ser Ser

<210
w2ilx>
<212>
<213>

<220
<«223>

«400>

1is 120

135
120
PRT
Artificial Seguence

Chimeric rat-human sequence (I-HHD-8)

135

Gin Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Sex

1

Sexr V

Lys I

5 10 15

al Lys val Ser Cys Lys Ala Ser Gly Phe Thr Phe Thyr Asp Tvr
20 25 30

le Hig Trp Val Arg Gin Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Tyr Phe Asn Pro Asn Ser Gly Thr Ser Thr Tyr Ala Gln Lys Phe

5

Gln G
65

0 55 60

1y Arg val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
70 75 a4

54




15 <210> 124 <211> 30 <212> DNA <213> Artificial <220> <223> AbM
Heavy Chain CDR1 <400> 124 ggtttcacat tcactgacta caagatatcc30 <210>
125 <211> 10 <212> PAT <213> Atrtificial <220> <223> AhM Heavy
Chain CDR1 <400> 125 Gly Phe Thr Phe Thr Asp Tyr Lys lle Ser 1510
<210> 126 <211> 51 <212> DNA <213> Atrtificial <220> <223> Kabat
Heavy Chain CDR2 <400> 126 <210> 127 <211> 17 <212> PRT <213>
Artificial <220> <223> Kabat Heavy Chain CDR2 <400> 127 Tyr Phe Asn
Pro Asn Ser Gly Tyr Ser Thr Tyr Ser Pro Set Phe Gin 151015 Gly <210>
128 <211> 120 <212> PRT <213> Atrtificial Sequence <220> <223>
Chimeric rat-human sequence (I-HHD-1) <400> 128 Gin Val Gin Leu Val
Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ser 51015 Set Val Lys Val Set

ver sARLYEARSHGEIINEDE ThrAp.Tyr 202950 bys ig His Trb val

Arg GIn AlesPro Gly Gin Gﬁy Leusﬁ?u Trp Met 3540 5 G Tyr “*Phe Asn Pro

Asn Set Sly Tyr Set Thr Tyr Ala Gin Lys Phe 505560 GIn Gly Arg Val Thr

s nrglleoTE Alacdsndys et T Ser THE AR TYLOSAYSBOMPLEIL Leu Set
Set LawArg Set Glu Asp Thrgsda Val Tyr Tyr Cys 858095 Ala Arg Leu Ser
Pro Gly Gly Tyr Tyr Val Met Asp Ala Tp Gly Gin 100105110

Gly Thr Thr Val Thr Val Ser Serx
418 120

<2310> 136
<211>= 120
<R2L2>» PRT
<213> Artificial Sequence

<220
«223> Chimeric rat-human sequence ({I-HED-9)

«400> 136

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ser
1 5 i 158

Ser Val Lys Val Ber Cys Lys Ala Ser Gly Phe Thr Phe Thxy Asp Tyr
20 .25 30

Lys Ile His Txp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met
35 40 45

Gly Tyr Phe Asn Pro Asn Ser Gly Tyr Ala Thr Tyr Ala Gln Lys Phe
50 55 (514

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65 . 70 75 BO

Met: Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 =iy g5

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Cly Gln
100 108 3110

Gly Thr Thr Val Thr Val Ser Ser
118 120

<210 137

55




Gly Thr 1hr Val Thr Val Set Set 115120 <210> 129 <211> 120 <212> PRT
<213> Artificial Sequence <220> <223> Chimeric rat-human sequence
(I-1-XHD-2) <400> 129 Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys
Lys Pro Gly Set 151015 Set Val Lys Val Set Cys Lys Ala Set Sly Phe Ser
Phe Thr Asp Tyr 202530 Lys lle His Trp Val Arg GIn Ala Pro (fly Gin Gly
Leu Glu Trp Met 354045 Gly Tyr Phe Asn Pro Asn Set Gly Tyr Set Thr Tyr
Ala Gin Lys She 505560 Gin sly Arg Val Thr lle Thr Ala Asp Lys Set Thr
Set Thr Ala Tyr 65707580 Met Glu Leu Set Ser Leu Arg Set Glu Asp Thr
Ala Val Tyr Tyr Cys 859095 Ala Arg Leu Set Pro Gly Gly Tyr Tyr Val Met
Asp Ala Tp Gly Gin 100105110 Gly TI-it Thr Val TI-it Val Set Set 115120
:§i§§<zﬁ©> 13(_) <2_11> 120 <212> PRT <213> Atrtificial Sequence <_220> _
T513.< Efgggme%%{g;&}pcuman sequence (I-HHD-3) <400> 130 Gin Val Gin
Len Val Gin Ser Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Ser Val Lys
<§§§>Val Ser Cys Lys Ala Ser Gly Phe Thr lle Thr Asp Tyr 202$30 Lys lle His
223> 1 BV Afg iR ARPrSERPRIR Sy FRIGR Trp Met 354045 sly Tyr Phe
<400>AanPro Asn Ser Gly Tyr Ser Thr Tyr Ala Gin Lys Phe 5055GO Gin Sly
rg.Val.Thr lle Thr Ala Asp Lys Ser. Thr Ser Thr Ala Tyr 65707580 Met Glu
e vaée%ﬁéer; %ueéé%ugg?gg é}%fﬁ glsap S % VEP TV CyR 955695 Ala Arg
Lou Ser Pro Gly Sly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110 Sly
ser vANEThrNE! Jhr Vol S Sat.118120 £210> 1315211 120 <212> PRT
<213> Artificial Sequence <22@> <293> Chimeric rafshuman %’equence
(I-HHD-4) <400> 131 Gin Val Gin Lou Val Gin Set Gly Ala Glu Val Lys Lys

Lys IR{Q{ﬂay'ﬁ%I Val Arg Gln Ala Pro Gly @ln Gly Leu Glu Trp Met
35 40 35

Gly Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala Glan Lye Phe
56 55 60

Gln Gly Arg Val Thr Ile Thr Ala Asp Lys Ser Thr Sexr Thr Ala TyT
65 70 75 80

Met Glu Leu Ser Sexr Leu Arg Ser Glu Asp Thr Ala Val Tyr Tyr Cys
85 a0 85

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Gly Met Asp Ala Trp Gly Gin
100 105 1io

Gly Thr Thr Val Thr Val Ser Ser
1i5 120

«23i0> 138
<21i= 120
<Z2i2»> PRT
<213> Artificial Sequence

<220>
<223> Chimeric rat-human sequence (I-HHD-11)

=200> 138

Gln Vval €ln Leu Val Gln Ser Gly Ala ©lu Val Liyvs Lys Pro Gly Ser
1 5 ig i5

Ser Val_Lys Val Sexr Cys Lys Ala Ser Gly Phe Thr Phe Thr Asp Tyxr
20 25 3G

56



Lys

Gly

Gln

&85

Met

151015 Set Val Lys Val Set Cys Lys Ala Set Gly Phe Thr Phe Thr Glu Tyr
202%$30 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin Gly Lou Glu Tip Met
354045 Sly Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala GIn Lys The
505560 Gin Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala Tyr
65707580 Met Gin Leu Ser Ser Len Arg Set Glu Asp Thr Ala Val Tyr Tyr
Cys 859095 Ala Arg Len Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Tip Gly
Gin 100105110 Gly Thr Thr Val Thr Val Ser Set 115120 <210> 132 <211>
120 <212> PRT <213> Atrtificial Sequence <220> <223> Chimeric
rat-human sequence (I-HHEY-5) <400> 132 Gin Val Gin Len Val Gin Set
Gly Ala Gin Val Lys Lys Pro Gly Set 151015 Set Val Lys Val Ser Cys Lys
Ala Set Gly Phe Thr Phe Thr Asp Tyr 202530 Lys lle His Trp Val Arg Gin
nAlafraglyeinGly &an mu BaMaL, 354045 Gly Ty, Bhe The Pro Asn Ser
GlysTyr Set Thr Tyr Ala G Lys Phe 505560 Gis Gly Arg %/alelzhr lle Thr
Ala Asp Lys Ser. Tilt Set Thr Ala Tyr 65707580 Met Gin Len Set Set Leu
TYArgHSeRsGinAspehhsAlacyal dyw Tyr Gus 899095 AlaArg L en, Set Pro Gly
29Gly Tyr Tyr Val Met &5p Ala Trp Gly Gin 169105110 Gly Thr Thr Val Thr
Val Set Set 115120 <210> 133 .<211> 120 <212> PRT <213> Atrtificial
Cl8ehuenst TR200«223>:Chimasiayat-fwman sequenceallamw,6) <400>
133 Gin Val Gin'Peu Val Gin Ser Gly Afa Glu Val Lys Lys PreeGly Ser
151015 Ser Val Lys Val Ser Cys Lys Ala Set Gly Phe Thr Phe Thr Asp
GlTy?‘”*EO%‘BB@g&y@% Plig W\@l%ﬁﬁhﬁﬁl@l&m@lwﬁimﬁ}y@&u Glu Trp
Met 25

Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Val Trp Gly Gln
TG0 105 110
Gly Thr Thr Val Thr Val Ser Ser
11s 120
<210> 139

«<211> 108
<212 PRT
<213> Axtificial Sequence

w220
223> Chimeric rat-human sequence {(I-KCL)

=400> 135

Asp
1

App

Leu

Ty

Sexr

65

Glu

Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Glvy
5 10 : 18

Arg Val Thr Ile Thr Cys Arg Ala Ser Giln Gly Ile Arg Asnm Tyr
20 25 30

Asn Trp Tyr Gln Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
a5 40 45

Agn Thr Asn Asn Leu @Gln Thr Gly Val Pro Ser Arg Phe Sexr Qly
50 55 &0

Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70 75 80

ASp Phe Ala Thr Tyr Tyvr Cys Leu Gln Hig Asn Ser Phe Pro Thr

57




354045 Gly Tyr Phe Asn. Ala Asn Set Gly Tyr Sex' Thr Tyr Ala Gin Lys
Pile 505560 Gin Gly Arg Val Tl-it lle Thr Ala Asp Lys Set Thr Set Thr Ala
Tyr 657075BO Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Leu Ser-Pro Gly Gly Tyr Tyr Val, Met Asp Ala Trp
Gly GIn 100105110 Gly Thr Thr Val Thr Val Set Sec 115120 <210> 134
<211> 120 <212> PRT <213> Artificial Sequence <220> <223> chimeric
rat-human sequence (I-HHD-7) <400> 134 Gin Val GIn Leu Val Gin Set
Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Set Val Lys Val Set Cys Lys
Ala Ser Gly Phe Thr Phe Thr Asp Tyr 202530 Lys lle His Trp Val Arg Gin
Ala Pro Sly GIn Gly Len Glu Trp Met 354045 Sly Tyr Phe Asn Pro lle Set
Sly Tyr Set 'Mr Tyr Ala Gin Lys PR& 505560 Gin Sly Arg¥al Thr lle Thr
Phe GzAl%f‘S Lys Set Thr Set Thr Ala Tyr 657075BO Met Gin Len Set Set Leu
Arg §e%gi/nT}&rspL}f%rhﬁ3t‘aq}&I 3E TyPCyw 888095 Ala Arg Len Set Pro Sly
Sly Tyr Tyr Val Met Asp Ala Tp Sly GIn 100105110 Gly Thr Thr Val Thr
«210s VAlSer Set 115120 <210> 135 <211> 120 <212> PRT <213> Atrtificial
<211> Seguence <220> <223> Chimeric rat-human sequence (I-HHD-B) <400>
212> 13%GIn Val GIn Len Val Gin Ser Gly Ala Glu Val Lys Lys Pro Sly Ser
~ 151018 G8F \PERESR99al Ser Cys Lys Ala Ser Sly Phe Thr Phe Thr Asp Tyr
<220= 202530 Lys lle His Tp Val Arg Gin Ala Pro Sly Gin Sly Leu Gin Tip Met
<223 ARG Sy TRYr PesrRradsiSerSly Thr Set Thr Tyr Ala Gin Lys Phe
<400> SQB560 Gin Sly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Set Thr Ala Tyr
Asp T1 6%7107580 Met Gin Len Set Sex' Leu Arg Set Gin Asp Thr Ala Val Tyr Tyr
1 Tys BSGOOE RIS Ar G te P SeEProssly Bly Far Rye \alMetiAgp,Ala Tip Gly
Gin 100105110 Gly Thr Thr Val TAr Val Set Ser 15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Asn Asn Trp
20 25 a0

i
28U AsSn g;p Tyr Gln Gin Tys Pro Gly Lys Ala Pro Lyes Arg Leu Ile
40
45

r T
Ty B, T s Sar GL

Ser Gly Ser Gly Thr Glu Ph
oe o e Thr Leu Thr iée Ser Ser Leun CGln Ego

Glu Asp Phe Ala g?r Tyr Tyr Cys Leu Gln His Asn Ser Phe Pro Thr
30
95

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr
100 105 T

<210 141
<21l 108
<212 PpPRrYT
«213» Artificial Secuence

<220
<223> Chimerie rat-human sequence (I-KC3)

400> 141

?Bp Ile @ln Met ghr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
0
15

53



115120 <210> 136 <211r 120 <212> PRT <213> Atrtificial Sequence
<220> <223> Chimeric rat-human sequence (I-HHD-9) <400> 136 Gin Val
Gin Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly Ser 151015 Set Val
Lys Val Set Cys Lys Ala Set Gly Phe Thr Phe Thr Asp Tyr 20, 2530 Lys lle
His Trp Val Arg Gin Ala Pro Gly Gin Gly Leu. Gin Trp Met 354045 Gly Tyr
Phe Asn Pro Asn Ser Gly Tyr Ala Thr Tyr Ala Gin Lys Phe 505560 Gin Gly
Arg Val Thr lle Thr Ala Asp Lys Set Thr Set Thr Ala Tyr 65707580 Met Glu
Len Set Set Len Arg Set Glu Asp Thr Ala Val Tyr Tyr Cys 859095 Ala Arg
Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Ala Trp Gly Gin 100105110 Gly
Thr Thr Val Thr Val Set Set 115120 <210> 137 <211> 120 <212> PRT
<213> Artificial Sequence <220> <223> Chimeric rat-human sequence
Asp Arfl-FHDeE6) <400%-18/:GiRVal Gipl-eyh Y alGin Ret Gly,Ala ,gylu Val Lys
Lys PréGly Ser 151015 Set ¥4l Lys Val Set Cys Lys Ala Set (fly Phe Thr
Phe Thr Asp Tyr 202530 Lys lle His Trp Val Arg Gin Ala Pro Gly Gin Gly .
Len Gly rBiyEreMet 85404 5e&dysiyr Rhe Ash B0 Ash Ser &ly Tyr Set Thr Tyr
AIZGin Lys Phe 505550°Gin Gly Arg Val Thr llesThr Ala Asp Lys Set Tin-
Set Thr Ala Tyr 65707580 Met Glu Leu Set Set Len Arg Set Glu Asp Thr
Tyr SoRIEY o TYriFyr Bys 850095 Ala Arg Ler SeiPreChnGleTyaikyr Gly Met
Asp Ala Trp Gly Gin®$00105110 Gly Thr T#f Val Thr Val Set Ser 115120
<210> 136 <211> 120 <212> PRT <213> Atrtificial Sequence <220>

68

Ser Gl%ffg>céﬁiﬁ;}é?i(g§&twS@U@megdﬂﬁ@-:ﬁh)r Leu Gln

Pro
ag

Glu Asp Phe ala Thr Tyr Tyr Cys Leu Gln His BAsn Ser Phe Pro Thr

&5

80

Phe Gly Gln @ly Thr Lys Leu @lu Ile Lys Arg Thr

w2E0
<23iim
<212
<213>

<220
<223

<A 00>

142
108
PRT

100

Artificial Seguence

Chimeric

142

Asp Ile Gln Met

1

Asp Ary

Lew Asn

Tyr Thr
50

Ser Gly
65

Glu Asp

Val

Trp

35

Thr

Ser

Fhe

Thy

20

Ty

AS

Gly

Ala

1058

rat-human seguence (I-KC4)

Thr

Ile

Gln

Asn

Thr

Thy

Gin

Thr

Gln

Leu

Glu

70

TYY

Bern

Cys

Liys

Gln

55

Phe

Tyx

Pro

Arg

Pro

40

Thr

Thy

Cys

Ser Ser
10

Ala Sexr

25

Gly Lys

Gly vVal

Lewy Thr

Lew Gln

59

Leu Ser

Gln Gly

Als Pro

Pro Ser
&0

Ile Ser
75

Hig Asn

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

Asn

30

Arg

Phe

Leu

Phe

25

val

15

Asn

L

Ser

Gln

Pro

Gly

Ty

Iie

Gly

Pro

ag

Thr



<400> 136 Gin Val GIn Leu Val Gin Set Gly Ala Glu Val Lys Lys Pro Gly
Ser 151015 Set Val Lye Val Set Cys Lys Ala Set Gly Phe Thr Phe Thr Asp
Tyr 202530 Lys lle His Trp Val Ars Gin Ala Pro Gly Gin Gly Leu Glu Trp
Met 354045 Gly Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Thr Tyr Ala Gin Lys
Phe 5055GO Gin Gly Arg Val Thr lle Thr Ala Asp Lys Ser Thr Ser Thr Ala
Tyr 65707580 Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val Tyr
Tyr Cys 859095 Ala Arg Leu Ser Pro Gly Gly Tyr Tyr Val Met Asp Val Trp
Gly Gin 100105110 Gly Thr Thr Val Thr Val Ser Ser 115120 <210> 139
<211> 108 <212> PRT <213> Artificial Sequence <220> <223> Chimeric
rat-human sequence (/-KC1) <400> 139 Asp lle Gin Met Thr Gin Ser Pro
Ser Ser Lel'Ser Ala Ser Val Gly £81015 Asp Arg Val THFlle Thr Cye Arg
Ala Ser Gin Gly lle Arg Asn Tyr 202530 Leu Aen Trp Tyr Gin Gin Lys Pro
FPhe Gl Gy BlaPfo’ifs iy EBu Mee354045: T yrnien Thr Asn Asn Leu Gin Thr
Gly Vval Pro Ser Arg Phe Seasfo(.saly 505560 Set Gly Ser Gly Thr Glu Phe
210 Thr Len Thr lle Ser Ser Len Gin Pro 65707580 Gin Asp Phe Ala Thr Tyr
511 TYELys Len Gin His Asn Set Phe Pro Thr 859095 Phe Gly Gin Gly Thr
<212> Lysr eu Glu lle Lys Arg Thr 100105 <210> 140 <211> 108 <212> PRT
<213> HqELigificiabSeggence <220> <223> Chimeric rat-human sequence
<z20» (I-KC2) <400> 140 Asp lle Gin Met Thr Gin Set Pro Set Ser Leu Set Ala
<223> Sgrival GBlyri SiedbrAspeegadal Thedia Thr Cys Arg Ala Ser Gin Gly lle
1, Asn Trp 202530 Leu Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys
Arg Leu lle 354045 Tyr Asn Thr Asn Asn Leu Gin Thr Gly Val Pro Set Arg

i.ap Ilpﬁ?éxsé{e@@hr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
10 ' 15

<400

Aep Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Asn Asn Ty
20 25 30

Leu Asn ggp Tyr Gln Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
40 45

Tyr Asn Ala Asn Asn Lheu Gln Thr Gly Val Pro Ser Ary Phe Ser Gly
850 55 B0

i:r Gly Ser Gly Thr Glu Phe Thr Leu Thr Tle Ser Sexr Leu Gln Prxo
. 70 75 80

Glu Asp Phe Ala Thr Tyr Tyxr Cys Leu Gln His Asn Sexr Phe Pro Thr
85 80 95

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg Thr
100 105

<210 144
<21> 108
«212= PRT
<213> DArtificial Sequence

<220
<223> Chimeric rat-huoman segquence (I-KC8)

<400> 142
?Ep Ile Gln Met Thr Gla Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
5 1o 15
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505580 Set Gly Set Gly Thr Glu Phe Thr Leu Thr lle Ser Set Leu Gin Pro
65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Asn Ser Phe Pro
Thr 859095 Phe Gly Gin Gly Thr Lys Leu Glu lle Lys Ara Thr 100105
<210> 141 <211> 108 <212> PRT <213> Artificial Sequence <220>
<223> Chimeric rat-human sequence (I-KC3) <400> 141 Asp lle Gin Met
Thr Gin Set Pro Set Set Leu Ser Ala Ser Val Gly 11015 Asp Arg Val Thr
lle Thr Cys Arg Ala Ser Gin Gly lle Asn Asn Tyr .202530 Len Gly Tip Tyr
Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu lle 354045 Tyr Asn Thr Asn
Asn Leu Gin Thr Gly Val Pro Set Arg Phe Ser Gly 50- 5560 Ser Gly Ser
Gly Thr Glu the Thr Leu.Thr lle Ser Ser Len Gin Pro 65707580 Glu Asp
the Ala Thr Tyr Tyr Cys Leu Gin His Asn Ser Phe Pro Thr 859095 Phe Gly
Asp A@invaGlyrEhrbysieudsil deLys-Arg,Thy 100105,5210> 142 <211> 108
<212> BRT <213> Atrtificial Segluence <220> <223%£h|merl at-human
sequence (I-KC4) <400> 142 Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu
Leu Assefwafﬁer@vm@iy 154015 Asp Akg \akThrdle JhrCys Arg.Ala Ser Gin
GIyEIIe Asn Asn Tyr 202590 Len Asn Tip Tyr GksGin Lys Pro Gly Lys Ala
ry ASPro Lys Arg Leu lle 354045 Tyr Thr Thr Asn Asn Len Gin Thr Gly Val Pro
SogeWrﬁﬁﬁeAgtrIGW?%%@ Ser Gy SerGlyT ReSlputhgdhpien Thr lle
Ser Ser Leu Gin Pro’65707580 Gin Asp thg?Ala Thr Tyr Tyr Cys Len Gin
o lHis Asn Ser Phe Pro Thr 659095 Phe Gly Gin my Thr Lys Leu Glu lle Lys
5 AT 06T 1t 10T <R 5TH081<2822 BAT 1 znAstifcial

55
Sequence 50

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Phe Pro Thr
BS S0 55

Fhe Gly Gin Gly Thr Lys Leu Glu Ile Lye Arg Thr
100 108

<210> 145
<211>= 108
<212 PRT
<213> BArtificial Sequence

<220
<223> Chimeric rat-human seguence {I-KC7)

<400= 145
isp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Giy
5 16 15

Asp Arg Val g?r Ile Thr Cys Arg Ala Ser Gln Gly Ile Asn Asn Ty
25 30

Léu Asn §;p Tyr Glno Gln Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
20 45

Ty ggn Thr Asn Ser Leu Gln Thr Gly Val Pro Ser Arg Phe Ser Gly
55 80

izr Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
70 75
80

Gilu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln His Asn Ser Phe Pro Thr
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<220> <223> Chimeric rat-human sequence (I-KC5) <400> 143 Asp lle
Gin Met Thr Gin Set Pro Set Set Leu Set Ala Ser Val Gly 151015 Asp Arg
Val Thr lle Thr Cys Arg Ala Set Gin Gly lle Asn Asn Tyr 202530 Leu Asa
Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Arg Leu lle 354045 Tyr Asa
Ala Asn Asn Leu Gin Thy Gly Val Pro Ser Arg Phe Set Gly 505560 Set
Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Set Set Leu Gin Pro 657075BO
Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin His Asn Set Phe Pro Thr
859095 Phe Gly Gin Gly Thr Lys Leu Glu lle Lys Arg Thr 100105 <210>
144 <211> 106 <212> PRT <213> Atrtificial Sequence <220> <223>
Chimeric rat-human sequence (I-KC6) <400> 144 Asp lle Gin Met Thr Gin
Ser Pro Ser®8et Leu Set Ala Ser \&# Gly 151015 Asp Aeg Val Thr lle Thr
Cys Arg Ala Set Gin Gly lle Asn Asn Tyr 202530 Len Asn Trp Tyr Gin Gin
Fhe Glt_ly&ﬁrof@ly“q_kyswa PrO &5 Arg ey Hed54045 Tyr Asn Thr Set Asn Leu
Gin ThrGly Val Pro Set Arg P& Set Gly SO5560 Set Gly Set Gly Thr Glu
<2105 Pge Thr Len Thr lle Set Set Leu Gin Pro 65707580 Gin Asp Phe Ala Thr
<231s T)ﬂgg’yr Cys Len Gin His Asn Set Phe Pro Thr 859095 Phe Gly Gin Gly
<212> Thrtys Len Glu lle Lys Arg Thr 100105 <210> 145 <211> 108 <212>
<213> pirtiGr3siAkficiSequence <220> <223> Chimeric rat-human
<220- Sequence (I-XC7) <400> 145 Asp lle Gin Net Thr Gin Set Pro Ser Set Len
<223> SetiklerSet-Val Gily-1510158.A30 Arg:Mgl Thr lle Thr Cys Arg Ala Set Gin
<a00> GlYdle Asn Asn Tyr 202530 Len Asn Trp Tyr Gin Gin Lys Pro Gly Lys Ala
Pro Lys Arg Len lle 354045 Tyr ken Thr ken Set Len Gin Thr Gly Val Pro
2o 1St ArgPhEBes Blysb05560 Gat Gy Sel Gl Thy.Cin Phe,Thy Len Thrlle
Set Set Ler? Gin Pro 65707580 G142 Asp Phe Ala Thr TygTyr gye Len Gin

p rg T ]:1@ Thy CYS Axg Ala Ser G b Iyr
As B Ual T Gln 1 Ila Asn Asn

g A Thr Asn Aan L.eu Gln Y Y = 1= 2 S ‘ 3
Nay ha ar Gl

I 1u Ph.e IhI Leu Thy Ile Ser Ber 211 GI.I} Pro
T I

lea}
1 Asp Phe aAla g?r Tyr Tyr Cys Leu Gin Hig Asn Ser Phe Pro Thr
20
25

Fhe Gly Gln Gly Thr Lys Leu @lu Ile nys Arg Thr
100 1058

<210 147
<21l 108
<212> DRT
<213> Artificial Sequence

<220
<223> Chimeric rat-human sequence (I-KC9)

<400> 147

?sp Ile Gln Met ghr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
10
15
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85D095 Phe Gly Gin Gly Thr Lys Leu Gin lle Lys Arg Thr 100105 <210>
146 <211> 108 <212> PRT <213> Artificial Sequence <220> <223>
Chime c rat-human sequence (I-KCB) <400> 146 Asp lle Gin Net Thr Gin
Ser Pro Ser Ser Leu Ser Ala Ser Val Gly 151015 Asp Arg Val Thr lle Thr
Cys Arg Ala Ser Gin Gly Ile Asn Asn Tyr 202530 Len Anti Trp Tyr Gin Gin
Lys Pro Gly Lys Ala Pro Lys Arg Len lle 354045 Tyr Asia Thr Asn Asia
Leu Gin Ser (fly Va/ Pro Ser Arg Phe Ser Gly 505560 Ser Gly Ser Gly Thr
Glu Phe Thr Len Thr lle Ser Ser Len‘Gif'Prq;65707580 Glu Asp Plie Ala
Thr Tyr Tyr Cys Len Gin His Asn Ser.Phe Pro 'F‘ﬁ!; 59095 Phe my Gin Gly
Thr Lys Len Gin lle Lys Arg Thr 100105.52103.3%7 <211> 108 <212>
PRT <213> Artificial Sequence <220> <223>Chimeric rat-human

asp Arsegeke (FKCE)<400n34 bsnsie Gin Mat The Gin, SerPrg.Ser Ser Leu
Ser Al#%et Val Gly 151015 *&sp Arg Val Thr lle The CyS Arg Ala Ser Gin
Gly lle Asn Asn Tyr 202530 Leu Asn Trp Tyr Gin GIn Lys Pro Gly Lys Ala

Leu Asprég?y?mgv‘{!embe B854 045 By Asrs TaraAsroASH: Lew; Gla,Thi Sly Val Pro
SerArg Phe Ser Gly 505860 Ser Gly Ser Gly Bhr Glu Phe Thr Leu Thr lle
Ser Ser Leu Gin Pro 65707580 Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gin

Y Aopi SRS AeSeh Ty P ThrBE9005 Phe Bly Gin Gly ThweLys-Leu,Glu lle Lys
Arg Thr 100105  °° 60

2§r Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
T0 75
BO

Glu Asp Phe Ala The Tyr Tyr Cys Leu Gln His Asn Ser Tyr Pro Thr
85 80
25

Phe Gly Gln Gly Thr Lys Deu Glu Ile Lys Arg Thr
100 105
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