DESCRIPTION ANTI-AXL ANTIBODY 5 Technical Field The present
invention relates to anti-anexelek-to (AXL) antibodies, and anticancer
agents containing the antibodies as an active ingredient. 10 Background
Art Anexelekto (also referred to as "AXL", "UFO", "ARK", or "TYRO7";
hereinafter referred to as "AXL") is a receptor tyrosine kinase that exists
on the cell membrane (Non-pateptfeovmeant 1). It is said to be
responsible for signal transduction to downstream molecules through its
autophosphorylation, which oesurs\afteritiimds to the ligand Gas6
(gsowth arrest 15 specific gene 6) (Non-patent Document 2). AXL is
presumeskioraave molecular functions involved in cell growth
enhancemeant psisppressiaretapoptosisicaelanigration:sand.cel-adhesion.
Expetimeniatly ebsamned.phenamenadin cells treated with Gas6 protein
support this presumption. Reported experimental results include
suppressiomoicell death and enhancement of cell growth in rat vascular
smooth 20 meseie. (Ner-paiestdacuments, 3 and 4)-aeeelerationef cell
growteraeckd he-supprassignalcell deathatianserum.stan@liomin. prerse
NIH333 eeHs (NaR-patent RecuUBasLs R:00d:0)dp ematianaf calkgrowth in
mouse&aidiacdireiasis(NearpatentResHmentih.enhancement.af cell
growtheimhumaniostatercaneencells (Non-patent Document 8),
enhancemei3 6f gall-grovdh-anddnfiltration angd suppiessien.afcell.death
in humgn.gRstic.GA S NaMacells ANQN-RAeRt 28 RAcUS Bt ea
enhapcamentokibe.migrateraRility.of luman.angd:fat asculassmeoth
muscle.gelhs N an:Raten: REGUINLALHD.0RNCE RRAL RTINS GE moot
MigratiQn it of MRLIENEMINS-(NORR A EM RREUMER L Ik ds cen
aggregalion. -GS IghlY £XRIeESING MOUSE AXntNABR LGN, DRGKEIE N
12). Similarivabd aksAktnatwa. and.MAR K Ratbway.alg.said 8. fynction
as dowpsiream.30Ralhways-f dhe signaltiansdyctionmediaied RyAXL
based epmalsculananalysesatiniraceliular signals affentreatpent with
Gas6{Nan-patent.Dackmanta.A0.a08yaiswith ayeast.ivehvhrid,
methogUSING.a0: AL SHH AL LA, 3% RRILEANHFS A JIE Glurons
molegulac interAcHon Wj,t&&QE&&Q&W&H&@%&Q&@!@%@e%&ﬂ_ -
GrbBgé&@M'Sy/SOCS-1/NcK2/RanBP2 C1-TEN were identified
(Non-patengRogumient.l3). =T AeVNeraGHons. ol inese.maleculgs.sugaest
thg p%%@gg%f%@m%% al.ignalransdugtion, pathways,az.agwnstream
from the Ak signals Fuihermare, Inaobserved Ineractions suppoit, 2 the
presumptien; that AXL.functions in.cell drowth, enhancement, suppression
of apopiosis, Gellmiaration,.and cell adhesign. AXL has also been
dentified s dsneRuhiv.omigssed wen ThEanduced. ool dealh of
mousE, IDIODIaSIS 5. SURRLGRSEELBY, Lo h S3i00.0
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and the 5%5}1383%“?8?;1’&,8’3 of IL-1t receptors anc]h AXL was en ancgaogy

treatment with IL-15. These experimental findings also suggest that signal

transduction is mediated by the complex of AXL and IL-15 receptors

(Non-patent Document 14). Tumorigenicity of nude mice has been
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(Non-patent Document 1). Although FND is known to be expressed in
molecules such as neural cell adhesidn molecules and nephrins involved
in intercellular adhesion, detailed functions of END in AXL are unclear
(Non-patent Document 16). AXL has been identified as an oncogene that
retains pesinberant abilitiiodranafgrmdicelis.andhasheepsivdied as a
carcinfiganesis«alated-moleciie -Many analyses ehidnexpressian:have
beenmeparaeoRitherroisin anehrRNAERs: Biah 8Xpiession.afAXL
proteinhiasdeenteperedinimancancentissussand.eancer cells,
inclugiogismngisanaersilagrspateatDasumant 1/)eRASHEANGCE! these
(Nonzpatentecnent h8h-aNaLam caRGeE.MNaRRABRROGHMERL D),
thyroidieancer(hevpatent Reswment 20), melanoma (Non-patent
Document 2Q).figRah2:cancerniNen-patentRecument 24), gastic.cancer
(Noncpatentlaocynent Rl.ard aliomaNanPaientRacumeat #2).
Rurthermote.dheMahexnressiRn.AlAXL RIGLEIR, iB.auggested y.the high
level Qf AvdsRARNAIN.SEQRNAGSALCANCELINAR-RAtERLRACUMEaNS23),
colon,gancer (Non-patent Document 24), and acute myeloid leukemia
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Furthermore, the present inventors succeeded in obtaining humanized
anti-AXL 25 antibodies by humanizing the obtained anti-AXL antibodies
described above. These humanized antibodies are expected to have
decreased immunogenicity in humans than mouse-derived anti-AXL
antibogies..Motespesifically, the.present.isnention relates to the following:
[1] anantibedythat:recagnizes, bBNDldemain06AXE swhich is an antibody
of any.ppeRhehiie30(@)belon: () anantibedy sorpsisingaheavy chain
variahlg fegion.comprising @ £ R1.eompyisingdheamino acid sequence
of any RRLQDRERN B NQR: 3311981768 BR2:60pigsing the amino acid
seq Uﬁ&%ﬁt&f ﬁ&%&ﬂ@s@&eﬁﬁ% RNE%a 3HIBA89ANG: R CDR3 comprising
the &@m&@&éﬁ%%ﬁ&%a‘%@c%&\h@é 495,35 {2y amantibody

com @f&&'&l&@ﬂlﬁ_ﬁ}&ﬁ Qh?&%ﬂﬂ@{?@:@%&%%@ﬁ%ﬁ@i7_34@5_'5 0); (3) an
antibedy, comntising 2. ightchain Mariableregion cAMBsing AGPR1
GOMRASINGARL.AMiNG Acid sequense. afamkong,obsER IRNOS: 84 to 89,
a CDR2 comprising the amino acid sequence of SEQ ID NO: 90, and a
CDRg, compising.the,amino acid sequence of SEQ ID NO: 91; (4) an
antibedy, comRLising: a,light.chaip variable region of SEQ ID NO: 65 (LO);
5(5) an antiQgy.cRMRISING.IhE. gwﬁm variable.reqien of hkand the
light ghaln.vatable.'edia0.0%(3):and. (6 mmggasgth%@apgpaag gjore
aming acid substiutions, delstians.additions, andarnsertons..Me

a”t'bBQXe%Erﬁﬁ&’aﬁ’cPE}&faQ)géﬁ’ £5), which has equivalent activity as the
antibody of any one of (1) to (5); 10 [2] a humanized antibody that

recogﬂlzeeolrfg\lmjggjopg%‘n ojf AXL, which is an antibody of any one of (1) to

(&) below: 1(419&%%"2‘”“?9%&%5@ singa:neavy chainyariable redien. .
compy S'Jégf%ecreasmg A%meB 109 he, Aming Acld sequencs af any one of
SEQFI Dhen%% 5 ;bo%es?naf%md?%ﬁoénnp“s'P&'E‘%era’P &&C'd %eag“ence of
any Or}%um rac%% anagl% {) les tgatb:ndtoogeaAglPﬁg compnsmg the amino acid
sequence % epresen znven{ors succecc;eg a'g‘tax l comggsm%&e amino

agid %9&&%9%0 of SE¢ %ogm b 20/ R Sompriaing fhe amino acid

sequence Q ) ;- §b 3 gomprisin amino acid seguence
of SEQ ID éé e, a’”“??‘*“ comsr‘?;?nas% SAIAG AL
sequence ? an an |bod y.com smg the heavy chain

variagle 1egiG i SEG It "b@] ok Ity comprsing o
light | varlabe region compnsmg a com r|3|n eyamlné acid
seque ce ob(%n)c/{)onresiof ID NOs: 2683 to 89, a CDR2 £om rlsln%the
amino’ai %a@ 2 dm CEBRAEESI nsﬁgﬁfﬁge amino
acid sela%aeh e'of's Fe NS 33ﬁ°3 an%i COm n‘?lSlng]ﬂwe amino
acid s@uen%eﬁc%n%? § ?[SD I8 850 BV ERS i BPREING ‘*ea“é{?ﬁﬁ‘i‘o acid
sequenc ID NO: 96, an FR3 comp rlsm the aming acid sequence
0 25@?’@“?5%8”1@1%aheﬁ"aﬁfﬁﬂt & 1? ‘%ﬂe PaRiAG acid sequence
of SEQTH R £ “St%)aéﬁht TR0 abl&éeﬁ%%‘rfg‘ﬂ"él?ﬁ%aluéﬁl L AR
region of SEQ ID NO: 65 (LO); (5) an antibody comprising the heavy chain
variable region of (1) and the light chain variable region of (3); and (6) an

antibody having one or more amino acid substitutions, deletions, additions,
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6 is aspartic acid, glutamic acid, lysine, or arginine; (2) the amino acid
residue at position 40 by Kabat numbering in the heavy chain variable
region is proline;  (3) the amino acid residue at position 41 by Kabat
numbering in the heavy chain variable region 5is arginine; (4) the amino
acid residue ahpasiion 43 bkabataumbesing iR be-peaykchain variable
regioRds.QlURRINS 6. Gl MIGORE I LR IME aminQiacidLesidue,ab Rasition
44 by,Kabat numbering in the heavy chain variable region is arginine; 10
(6) the,aming.acishresidue.ALROSIan 48 hy.Kakabienaering in the heavy
chainyariable:;eaipR s Isalewring: {hhe.8MIRe st faidue, alpgsition
61 by Kahatnumbering in the heavy chain variable region is glutamic acid,
lysings,Qr ALIRING; . o48) e amin:acid seridug al.pogition.62 Ay Kabat
numbgring.Jg, Eﬂ%@&ﬂﬁﬁ}ﬁd& yariahls, E%QM&%%@QJH%{W& Q‘&{Qmﬁ%)iéhe
amlngfgglglgg{sdgqeﬁt position 64 by Kabat numbering in the heavy chain

Variaplg [egion is. g ming. L1008 aming acid, rasidue.atResitian, 65 by
Kabat ngp g Y. in.the heavy chain variable region is aspartic acid; 20
(11) the.aming,acid sesidug sLResition. (3:0y.Kanatwpberingh.fae
heaV&&XL%Jh&%U&P GrIROIN IRRPRAEI NG Andde) g AMiINo.acld.residue
at pogition 40 P%J%@?@é ;'MB?% ingsin.the-Bravy.chainariable region is
gxlk‘ta“}‘&% %5%8%@5' W%sanﬁé Jhe.an Rogxx%famdéfe&aﬁe%ffi% E%L??Jm
wherginhe a@?s'ﬁ! %‘%8&‘%&‘&%9& heayysshaim, Zovanable region
compyig %gquaégceeo q@ma g jollowing.aming acidresidues; (1) theamino
acid position 41 by Kabat numbering in the heavy chain variable
egiIon 5, aﬁ%@ wfZLNE ANe.ACd fesidue AposHion £ ‘%%y fape
r%m%e)nn gogheomer%}/ 5r‘{hyvarliﬂa Ie re igon s ta&y %

amino aci "at positi % ,195? |nt e va¥ hain

rin
1d gequen eéait yon Zgi grxsmg
Va“a@%u!&%é%ﬁ 13 1@{%‘8' §c§ma££‘1'n” ac'mé%é sléleuegceo B 1@81 Y
as well as an {!Q TSI %a\ﬂ no ac = uen ﬁ %%glllg eérr?' E—lzsm
the am |no acl resiglie %E%% é a at N 1EEnberlng th he 57

C! 56 USHCS ne 5E4 ucnceo
an e of [I] to

aln }:[q Iofpan C IlSlIl e 8II11 C Enlc 0,
erein. e amino a uE fh OQEQ eﬂ) 2 |abe region
S

u

nsm < {1 tql nvana erc 3.011

comp sesaelié;mm K alfC reS|d tc 12 the amino
e

(5

acid r(esldu A a%na‘f numb%lrlng C alnaﬂl/aab}r?able
reglon%s S f&]e the amino aé;ld residue ait posmgn 24 b Kabat

s sntutmns ons ad mons an
numbe)rln in cham ATAbIE Tegion 185

30 insertidns in the a.nt%ody of any one of (1) to (5}, Which has e mvalent acthty as the antl’oody
of any one of (1310 (5);
[3] the antibody of [1} or {2], wherein the amino acid residue at position 94 by Kabat numbering
in: the heavy chain variable region is glycine;
[4] the antibody of any one of [1] to [3], wherein the amino acid sequence of the heavy chain

35 variabie region comprises at least one of the following amine acid residues:
{1) the amino acid residue at position 31 by Kabat numbering in the heavy chain variabie region



(3) the amino acid residue at position 27 by Kabat numbering in the light
chain variable region is glutamic acid ér arginine; (4) the amino acid
residue at position 29 by Kabat numbering in the light chain variable
region is alanine; 10 (5) the amino acid residue at position 42 by Kabat
numbegngiinthedight hainivarabeitegion is glutamic acid or glutamine;
(6) the) ainRAGIEesIduR AlPasIliaR4 Suby-Kabatnumbarngiavthe light
chainsvasiable region is lysine;  (7) the amino acid residue at position
100 hy, Kehatnembering initbedight ghaitvariableseeiotdoisagining;
(8 theamino acid residue at position 104 by 'Cabal numbering in the light
chainyafiabie regiamisyaline and ko) themaminosacid residuaiaisgsition
107 hy.Kahat numbgring.in the light chain variable region is glutamic acid,;
20[7](%1@6@5@@ ng r@fdw p@ﬁ%rgfét ﬁ;y] ﬁ&m@ﬁﬁ%%gm@d@mﬁﬁwe region
sequenge:Rf. the light chain variable region comprises at least one of the
fodlowing.aming.Rciddaesidiers: 1) the.amine:acidtesidus.atRosilicn.t 7 by
Kaba priakgring in the light chain variable region is argmine;  (2) the
amingACId IeSIdH & a1, PRIAN St PX KRRabnHNPeURg N ihe light.chain
variaglgmggdg}%ggwmg (3) the amino acid residue at position 27
by Kagal.numberngdn e dightchainyariahle reqion.is, arinings.(4)he
aming agid residue at position 29 by Kabat numbering in the light chain

variapieLegion.is Aaning,3Q(Plheaming.acid fesidue, atRASIeR 4.0y
Kaba,%ghgmprgnng in the I%ht chglﬁ%arlable re%alon IS Iygsylne (6) the4é§)m|no

acid resigue. At ROSILIN. %t%@s@é(nW%&VM%Q&A%Q&J&QQMQQL@; @g lgble

regiop Is.8rglnipe (7) the amino acid residue at position 104 by Kabat

nyymbenng in:fhe | 9!\5& in variakle[e9ion3s15 Yallng: xf&% (8} 4heamino
acid resi lue atagg)smon 107 by Kabat numbering in the light chain variable

FEQIOH Isalglrléjot g‘m e %%if &8L10n?0§gt|&%q%ucgb%nr)é e hef \[);' lhto [fallable

comprlsm% e} mgen?csgc%ny one Of the foIIowmg heavy chain variable regions:

(1) a E?S‘V f,% ergf\e{nayr!)%‘ceo §9 g er@?rPtL'S'”%o 4 DR1.comprising he

%Invamﬁf:lle TEELO C m I’ISBS Z‘I €ast one o el}IO(R W’Il’l ammo aci resC mp“s'ng he amino

acid %s%u%%x%g a%d resu(ge Pp051t1on g’ladye}ﬁ at T nng in%lmlp %Smtgmhe abﬁglrgg?(:r?' C.Id

sequence of 7 49; (2) a heavy chain varia e region comprising
a CD&I{gom nsq&gﬁt e aml 1%3499 geb ence. of. S%(géD NO: 34 CDR2

ch
comprlsilnagnt Oeag.mlﬁlOu%Egl seque ce O (3nﬁ51 g aﬁ?:lvgn ﬁ%m

Cﬁ)m p(gl) th gnfblo ac1 reSI uea gtl]gOS%Ieg EE by(igab%I nS Eb%!’l;g)u!\‘!]g hc4avy chain variable region

is arginine;

(4) the amino acid residue at position 61 by Kabat numbering in the heavy chain variable region

is arginine; and

{(5) the amino acid residue af position 73 by Kabat numbering in the heavy chain variable region
35  is asparagine;

{6] the antibody of any one of {1] to {5], wherein the amino acid sequence of the light chain



10 (3) a heavy chain variable region comprising a CDR1 comprising the
amino acid sequence of SEQ ID NO: 35, a CDR2 comprising the amino
acid sequence of SEQ ID NO: 38, and a CDR3 comprising the amino acid
sequence of SEQ ID NO: 49; (4) a heavy chain variable region
compriging & &RRECQMRESINOME AN Acid seauence of SEQ ID NO:
33, aGRR&cOMPHSING.he:AMAG, a6 seauence Qf IR NG: 33..a0d a
CDR3dameomprising the amino acid sequence of SEQ ID NO: 49; (5) a

heavy.chainivariahleLegion LomRIsIRg A.5RE, L.GeMpHsing.the aming;acid
sequenee;Qf SEQ ID NO: 33, a CDR2 comprising the amino acid

sequenge Al ER RNQ 402 @Q%&ma{tﬁén&m&m&% G55
sequencs;ofREQRHRNO: 49; a heavy chain variable region

COMPASIRYECRR; mgxgﬁia%*am@ae% q&&%gﬂ&%@%&é% J]
NO: 33, CDR2 comprising the amino acid sequence of SEQ ID

and a;GRRComAIANG: N8 AMING AR SEAEDES.oF SEQIDNG régm 1£7)
a hegyy.ghain; yasiahle.region comprising a CDR1 comprising the amino

acid sequence Of G [DNQ: 33, & GPR2comRNsNg e aming aid
sequenge of SEQ ID NO: 42, and a CURB comprlsmg the amino aci

sequ ?75'81@ a%f;r% a@ rLQdM 9 pé%m? éﬁ((g‘) Iéa e%gga' 1'1'11 m‘é@%bhe reagag{e] re mn

CgMRLIging, 8 CDR1 comprising the amino acid sequence o

33, 2 bRaEomPINGINS ATING eIl SegLEnce of BRC ) 43,800
CDRg%a%rﬁfsi.;fﬁg e G dod Seasbnes o SEQTE S8 3‘3(‘55{"“
heav ctlgaln van%bl eglon compri PRlC r |n the ino acid
&) id 1 1
sequgnpe of S%n 1ll\leop%m?t,10 aICDSQZ:I1 compﬁré?ﬁgm ﬁg g?nlf%gvgcl:%mmg o
Sz%quﬁﬁ‘&%a%;.b%@ anDo'}l'eC%f ?E” ergf%h@?m%o G £L%L”?EED%% Ino acid

Sequencﬁ Q %n C irzses al §east dne 0 agc.:l vres; re n

ool Bl senuisna ehagm R SRS o e 1D NO:

e
comp rlsmg the amlno acld seq uerfl”ce o) and a

CDRY ﬁ prising { R Sl b i
hain varla e region comprising a comprising no acid

sequég e of 35 r ID NOO 03:37 C R2 ctemprlstlhncl; tibehamlnoblamd

sequ ce‘m?rgﬁ K& PAE ARd A CDRS Eom BHaTAE tHE RIS Seiy

sequ ? ce “of SE%IDéNO 49: 9 g12) a heavy chain variable re
compising a E6H ??lsﬁlﬁngz RE ARG SETY Sebiusnsa st §E%”Fﬁj°&|lb
36 a 2 comg)rlsmg the amino acid sequence of SEQ ID NO: 38, and a
CDRE CBripASIFG e 2t Bciu S84 ERER B 1B e e (1agys
heavg chain, varlable region comgms a CDR1 comprising the amino acid

sequends BF8 SEGTE Nigsy7 ! REthpRsGhe" Sifiharafgeeton

1S ar

sequBACE B SEQ ID NO: 38, and a CDR3 comprising the amino acid
sequgﬁé“é%?@ ffﬁdﬁep‘ﬁwﬂ(]fﬁvéﬁ%’é‘awvb@ﬁa%“&&rg%ré%@f@ﬁfe region
comprigiis ¥EDR1 comprlsmg the amino acid sequence of SEQ ID NO:
33, a' B BRI ELHPHEHY RS Uhift b’é\%W@@&B"éﬁé&%‘f’ EEOD RS 4%9nd a
CDR3 comprising the amino acid sequence of SEQ ID NO: 49; and 10
(15) a heavy chain variable region comprising a CDR1 comprising the
amlno acid sequence of SEQ ID NO: 33, a CDR2 comprising the amino
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chain variable region comprising CDRs 1, 2, and 3 comprising the amino
acid sequences of SEQ ID NOs: 84, 90, and 91, respectively; (7) an
antibody comprising a heavy chain variable region comprising CDRs 1, 2,
and 3 comprising the amino acid sequences of SEQ ID NOs: 35, 38, and
49, respeetively, and a light 5 chain variable region comprising CDRs 1, 2,
and rampiising the.Amine@eid-seauenses:ofpEQ 1R NRSH8 480, and
91, regpectivelys«i{&) an antibody comprising a heavy chain variable region
COMRIiSIG RS dinde ARG 30RRMSINE 1R 33D R-ACH.SEAUEREES Of
SEQJE) MRS 33. 39rANE A BSRERINEIYeqANH. kg s Rainyaliallsk
region £OMRRSING CRR S Lerds FREFEANIRISING the amino acid sequences
of SEQ,1OMR NQSw.Bfe R0 RRH A dnd CERRCIMENsin{ e 2R ANUPAN Yorce o
compiisinona Nea\nsehainvariafle feaion.comprisiig HRBSY, L1 ARsks
COMRLisiAg-the ing; @&Q&g@y@gg@@f@EQ ID NOs: 33, 40, and 49,
rﬁﬁp?ﬁtl\ﬁ‘?iyv and.alight.shainyariahle-ragion complising GPRS 26 and 3
COMPHSIRONHS AMIRR: A SROMENGRS.f SEQIRNGTH b 80.A0ERS,
respgggﬁ/lg[yg tgrgaggig)agpsglg;ﬁpggg@@pgggg a heavy chain variable region
commi IS0 CRRS dinde ARL &ﬁgmglwﬁf@&%@%@%ﬁ%@ﬁ&%&?f SEQ
ID NQ8; B3idtds 3. L8SRR IV, Qc';lfjseﬂu%%%%}ﬁj%‘é@él%"ﬁd?@iﬂﬁ
GAMRLISING.& R dyale 2. SPERRHSIRY Hhe amino acid sequences of
SEQD, [}Q?ch%w%gm@{é %aﬁﬁ%%@‘éﬂ\ﬁ%ymr& s)nggaeaarml Q%Q)(s%& riging a
heavXE%hﬁ'l@OV%@e %gn% % %xln:glg:sequeﬁce bf%‘EquI@O f% gig)c{n eﬂﬁ!‘vng
the amin %@%Qe%@%‘a‘%{&%?que%e E@Q'B 08 33, 42, and 49, respectively,
and g light chain varis erc%zgr?g)lon GOMPHRING ¢ mﬁsth%h%m&”c% %qﬁé’nrl‘%%"s'”g
t&? a@@ ]% ﬁ%l BS egﬂg]%%%rgmgsfg%jmo acs(f-i)sequende 1%1[%%8) Jleg’.[%e%y
(12) @pmgntlg%dxmcomﬂlsmg tP c%ag varla(ble region comprising
CDRe e, 506,5 SONAIEING e amigracid Sn%gugm%so%&i%%me NOs:
33, 433(?1%%693’ reéBﬁfy(yn%l s’zng laah a.m s quen%‘érgf\é% I’% D aCDR3
comprlsmg s elglgmo 2yand 3. o%EB'i e amino acid sequences of
d{ él % antjbod com 0§|ng a

SEQ D NOS 2
heavg(il?a}}mil \C/%?aﬁﬁie ré?éxﬁcézg 5 rlsm f)u Ay ac} Sejslfelnse the
qfﬂ respéc \Vely. and a

amino acnd senguences 0

Comprt: ine acld se uenceo
light 5’ ra com (s s 1, 2, %nd 3 corg rlsmg tpe
aminf s g Bi“ﬁagﬁ B R
89 com nsm ea.mmo I S€ uen ggée R¥
4 ) an‘an t| ISI g Variab glon cdmprlsmg

Coﬁ“pﬂsmﬁncf lnSm rs g ?he AMino aC|d sequences of SEQ ID NOs:

33 440jah ‘3 it Vaﬂa S( and al gﬁ? ChaRNaRabiE e Sh 38 uencer?smg
CDRE %’ Gl °°m S SRS A S ST HRAR Y SEGHIE NDs
85, 96);’1 ano @tﬁi?ﬂé‘é}o aecé% %‘lencﬁg?_;[%fDa\oantlbody comprising a heavy cha|n
varlablé re%%ﬁ %‘r’ﬁmrb SR RS2 SRR EB B Y e i 2id

sequantes of SEQDY 3! isigilbg ming g déf@quﬁ?%e SAEHYER GG AtigHeRi1
chalrfo\?né’rlé’ﬂﬁéwr%&%’ﬁcgosﬁﬁ'ﬁ sﬁﬁm 17, and 3 comprising the amino
acid sequences of SEQ ID NOs: 84, 90, and 91, respectively; (16) an
antibody comprising a heavy chain variable region comprising CDRs 1, 2,

and 3 comprlsmg the amino acid sequences of SEQ ID NOs: 33, 46, and
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25 chain variable region comprising CDRs I, 2, and 3 comprising the
amino acid sequences of SEQ ID NOs: 84, 90, and 91, respectively; (22)
an antibody comprising a heavy chain variable region comprising CDRs 1,
2, and 3 comprising the amino acid sequences of SEQ ID NOs: 33, 48,
and 4% respeativel-a0d Adighl ehaincriahis 18gian.coMpHSINA-CORS |,
2, anged gompsising he.AmRine Aciliseadences.of $5& RBIRNQs B8R 90,
and UnsesRectively:.(23).a0. anfileagweomprising a heavy chain variable
region $QReRYISIRG GRS Lok RRin: COBMISING the:RMINe a8, s80UeNces
ofsSERJD NS, 38pAB.aRdiAdd ERRELIMEN.RNG & fghtehainvariakle
regiop,6RMRIHSING G RRS.dn20.30¢E3 BAMPHASING the amino acid sequences
of SE{Q) @e&@&xmgzmg@e x@@(gx %£§§Wpé¥m§§%@e%1mwg yence of
compigiagdheanhehainyaraR e feo0n CRMATISNG GRBS 2043
com%mgn@%mpglg%ég%%m @EanID NOs: 33, 47, and 49,
resPREHUE AR ligh! 1 2CRAIRNYREEDIE [eYIAR.LRMRANISING SRS & 2,
and 36oMRUSIAG HRAMIPAACK SeaUeNces Al.oRRLD NP 83, 80rand
91, rg&g&gﬂgg@m%dﬁ(g@l@&&@g gy\gpggprlsmg a heavy chain varlable
regiop,cmpEsing LRR S o %TQL FRIRNSRGINE AMiNg acld seguences
of SE(Q)IQONOS 33, 47, and 49, respectively, and a'l |g}?1t 5 chain variable
r%gloaén ARSNGB 1k, A0 26OMRIIRIG Hhe, AR Belfl seduences
of SEc }3951[1!(% gg scangchs of %ﬁ%%veﬁ/ BJ %‘ resper;ttw %9 f lLlh or

[2] cqmprsing. %mbgﬁmgg alp.vaable redion of any, one of SEQ IR NOs:
2 10 38,304, @g Ig ain. vgrlable reglon of any one o SE NOs 65

t0 83, (1 1] 3,60 ngggng@aebao .S COfJ}PﬂS'n 5RO Va“?b'e region
o SEQUENG L1 19 10 e gr% R0k =

hum%ﬂamggga 9)%'2:(\)41? ns%o%?q feagcli ns or 5111 e eantlbodzl@ lve cj};; é@g
one QBWFQSWIHQQCI Sl.fl1 %ItUtIOI’lS de?e%nsg a ons a EIILES O

mserg ns, I Qe chlmerlc antl od)c Wl}ICh has e u1v tlvg as the
y SINPrSi a eav

chlmerlc antl 9 f e antl ereggl the
LAt

se uf:nces 0
azq”n%aud rglgﬁe ngl(}ré%ns ]% compns er ﬁ se&uences of gﬁ

1'3 lOZ] COH]

sequeng ain varla é region’is fy%| e

respective
s S
tib é-lq cammg eé Utenc ]%8 I%I\ st33é38nan res ailghz
ant %a% vam%p reol{nl S as a?i!ll S%Srnlvnsgn ree amino acnI uences of Sﬁtﬂ
aptican ﬁ ;f? o’}ri Wlﬁereln the Eancs ancreatic cancer, gastric
cancizanuagt% cancg’g 0 ego’ga}a[g\garrpaaecglon cancer, Cé))é?state cancer,
r P
melanoma, e cmrlrfﬁgﬁl cgﬁgrf%ﬁr néﬁ%&g{ i Z 10g dr*el
thyr0| c‘,’a CANCEr ST Gl Bieast Cancat, Blddderearster i
gere ion comprising CDRs '3, 2 andS 0 af c
cancer, |oma euroblastoma, or ’esop ﬁ%%i’fgcg‘?féré? fféf"t‘f’?é Sticancer

agentot (14 Whatein e Eshcer is glioma, gastric cancer, endometrial

cgncfé’? P A AR IR St B RS A RO A o or breast
canc&V EREE IR déﬁffE&ﬁE@%&d@W&?[‘lﬁﬁ WhiersethE L AMcdiens
pancreatic adenocarcinoma or breast cancer. The present invention
further provides the following:



[18] a method of treating cancer, comprising a step of administering the
antibody of any one of [1] to [12] to a $ubject (for example, a mammal
such as a human); and 30[19] use of the antibody of any one of [1] to [12]
in the manufacture of an anticancer agent. The hybridoma (Accession
No. RERM:BR-10824hselactedshy.tha presenhinventosswas depasied at
the Intexoational-RatentLeganism Depositary of the National Institute of
Advanpcedindusiriahsciensces and Teshnelegy.-the:feliawing seation
proviggs-aidaeschiptionatfhe.corieqts specifiving.due depasitions 3R.4a)
Name.and-Addrgss Qhthe.Depasitand nsiitution Name; Intetnationdkeq
Patent QiganismPapesiary,National Institute of Advanced 13 Industrial
Scienge-and.hechnalagyrbddiess A cdRa-Gantal &rl14 Higashi,
TsulcyhgidhatakhindaRaR 3008768 scapiante:DRLG (RapPAIt QL.
Datte )i blyrizn 2004 (6 AGRESSIAN, NQwBAKL NG, 222 #0LA02LAX22h
(Accessign ey EERM.13R:40854) The amino acid sequences of the
heavychainwariahleseainn and fhe:light ghain vasable:tegiopaf the
antibggly. produced bythe hyhridemaste shown.in SEQ.IRMNO:HL.apd SEQ
ID NQ: 4. I8RRERHVEN I Re-awiINg A6id.seauenees.ol.tha Deav.chsin
vanaﬁﬁgggw@@qglgllmgggg .CDR3, FRI, FR2, FR3, and FR4 are shown
InsSEC)IR N@se %%JéQgL NoT¥ei- W= oNInkelo) %n eprEQ, A NO: 50,
SEQ RN 2t RPNl RASESR 1D NQi 80! §&€& '\Aﬁix 1die
aming, A1 SABLANGER ALIDE Nat ST YaHAhlEEgIon P
CDRR, fR/eF B2 FR 3. Q0d R4 are shown in SEQ ONO: 84 SEQ
90, Sélﬁ ml%h!@ %% REQIRNG: 92 3¢ 1LQc'é'n%ns%% BRQ, &D 'N? 100
il leﬁll %mg‘?%QengtJ‘é?%Q Ip oS 1e1Bre 4@%& e%gyel Gavghain
Varlagnaemr‘eag glr]%elgon con%ngiggn%ﬁs\{a{@m g %%'ons tg fih acudosequence's: of SEQ
inventiqp,ag well as,th €. amino acid sequences ‘of their CDRI', CDR2,
CDRaQJ: Ral.htﬁxl%g bolr:nE)zr%ing a }geaFﬁ:hém vanagpe rer 1%19 EE%SP smn Q,JBQS ?%%&9 NOs are
ShOWﬂ In Tabtlhe Arnin oam-f[se ucngs 09'845 m } '_!E Vchr:el;lé:t!vuyFan I'ﬁght

%NG}I&J;' vaorlgbl\c/ égFleon compnsmg gD% | 9 ancp 30 cempnsmg I g:mpn{) a:é:ulii: SF(S uence; %of SEQ

1D NQOs: 84, 90, and 91, respectively;
(13} an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

JU

comprising the amino acid seguences of SEQ ID NOs: 33, 44, and 49, respectively, and & light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
30 1D NOs; 84, 96, and 91, respectively;
(14) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 44, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NQsg: 85, 90, and 91, respectively;
35 (15) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 43, and 49, respectively, and a light
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chain vatiable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 84, 90, and 91, respectively,
(16) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 46, and 49, respectively, and a light

5 chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 84, 90, and 91, respectively;
(17) an antibody comprising & heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 44, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

10 TD NOs: 89, 90, and 91, respectively;

(18) an antibody comprising a heavy chain variable region comprising CDRs 1,2, and 3
comprising the amino acid sequences of SEQ ID NOs: 36, 38, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 84, 50, and 51, respectively;

15 {19) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 37, 38, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 84, 90, and 91, respectively;

(20) an antibody comprising a heavy ¢hain variable region comprising CDRs 1, 2, and 3

20 comprising the amino acid sequences of SEQ ) NOs: 33, 47, and 49, respectively, and a Light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 84, 90, and 91, respectively;

(21) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ D NOs: 33, 48, and 49, respectively, and a light

25 chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 84, 90, and 91, respectively;

(22) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 48, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

30 ID NOs: 85, 90, and 91, respectively,

(23) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 48, and 49, respectively, and a Hght
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 87, 50, and 91, respectively;

35 (24) an antibody comprising & heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 47, and 49, respectively, and a light
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chain variable region comprising CDRs 1, 2, and 3 comprising the amine acid sequences of SEQ
ID NOs: 85, 90, and 91, respectively; and
(25) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ 1D NOs: 33, 47, and 49, respectively, and a light
5 chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

1D NOs: 87, 90, and 91, respectively,;
[10] the antibody of [1] or [2] comprising the heavy chain varisble region of any one of SEQ 1D
NOs: 2 to 32, and the light chain vartable region of any one of SEQ 1D NOs: 65 to 83;
{1%] a chimeric antibody comprising the heavy chain variable region of SEQ ID NO: 1, the light

10 chain variable region of SEQ ID NO: 64, and human antibody-derived constant regions, or the
antibody of [1] having ene or more amine acid substitutions, deletions, additions, and/ot
insertions in the chimeric antibody, which has equivalent activity as the chimeric antibody;
[12] the antibody of any one of [1] to [11], wherein the amino zcid residue at position 42 by
Kabat numbering in the amino acid sequence of the light chain variable region is lysine;

15 [13] a pharmaceutical composition comprising the antibody of any one of [1] to [12] as an active
ingredient;
[14] an antjcancer agent comprising the antibody of any one of [1] to [12] as an active
ingredient;
[15] the anticancer agent of [14] wherein the cancer is pancreatic cancer, gasiric cancer, lung

20 cancer, osteosarcoma, colon cancer, prostate cancer, melanoma, endometrial cancer, ovarian
cancer, uferine leiomyoma, thyroid cancer, cancer stem cell, breast cancer, bladder cancer, renal
cancer, giioraa, neuroblastoma, or esophageal cancer;
[16] the anticancer agent of {14], wherein the cancer is glioma, gastric cancer, endometrial
cancer, non-small-cell lung cancer, pancreatic adenocarcinoma, or breast cancer; and

25 [17] the anticancer agent of [14], wherein the cancer is pancreatic adencearcinoma or breast
cancer.

The present invention further provides the following:

[18] a method of treating cancer, comprising a step of administering the antibody of any ene of
{1} 1o {12] to a subject (for example, a mammal such as a human); and
3¢ [19] use of the antibody of any ene of [1] to [12] in the manufacture of an anticancer agent,

The hybridoma (Accession No. FERM BP-10854) selected by the present inventors was
deposited at the International Patent Organism Depositary of the National Institute of Advanced
Industrial Science and Techrology.  The following section provides a description of the
contents, specifying the deposition.

35 {a) Name and Address of the Depositary Institution
Name: International Patent Organism Depositary, National Institute of Advanced
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Industrial Science and Technology

Address: Tsukuba Central 6, I-1-1 Higashi, Tsukuba, [baraki, Japan 305-8566
(b) Acceptance Date (Deposition Date): July 5, 2007
(c) Accession No.

AXL No. 225 #070402 (Ax225) (Accession No. FERM BP-10854)

The amino acid sequences of the heavy chain variable region and the light chain
variable region of the antibody produced by the hybridoma are shown in SEQ ID NO: 1 and SEQ
1D NO: 64, respectively.  The amino acid sequences of the heavy chain variable region CDR1,
CDR2, CDR3, FR1, FR2, FR3, and FR4 are shown in SEQ 1D NO: 33, SEQ ID NO: 38, SEQ ID
NO: 45, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 57, and SEQ ID NO: 60, respectively.
The amiho acid sequences of the light chain variable region CDR1, CDR2, CDR3, FR1, FR2,
FR3, and FR4 are shown in SEQ ID NO: 84, SEQ ID NO: 90, SEQ ID NO: &1, SEQ ID NO: 92,
SEQ ID NO: 95, SEQ ID NO: 100, and SEQ I NO: 102, respectively.

Preferred antibody heavy chain variable regions and light chain variable regions of the
present invention as well as the amino acid sequences of their CDR1, CDR2, CDR3, FR1, FR2,
FR3, and FR4, and their corresponding SEQ ID NOs are shown in Table 1 and Table 2.
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[Tabie 1]

PR | L LENGIE O | COR1| cDR2 | cDR3 | FR1 | FR2 | FR3 | FRe
chH 1 33 | a8 | 49 | 50 | 52 | 571 | &0
HO 2 33 | 38 | 49 | s 53 | 58 | &1
HY 3 33 | 38 | 49 | 51 53 | 50 | 81
H17 4 34 38 49 51 53 59 61
Hi8 5 35 38 49 5t 53 58 61
H19 6 33 | 38 | 49 | st 54 | 59 | 61
H20 7 33 . 38 | 49 | 51 55 | 58 | 1
H21 8 33 | 39 | 49 | 51 53 | 59 | 1
H22 s 33 | 40 | 49 | st 53 | 59 | sl
H23 10 33 | 41 | 49 | st 53 | 59 | sl
H24 1 33 | 4z | 49 | st 55 | &9 | st
H25 i2 33 | 43 | 49 | st 53 | 59 | st
H26 13 33 | 44 | 49 | s1 53 | 59 | st
H26 13 33 | 44 | 49 | 51 53 | 59 | 6t
H26 13 33 | 44 | 49 | st 53 | 58 | &l
H286 13 33 | 44 | 49 | 51 53 | 59 | 61
H26 13 33 | 44 | 49 1 st 53 | 59 | 81
H27 14 33 | 45 | 49 | st 53 | 59 | st
H28 15 33 | 46 | 49 | st 53 | 59 | &t
H30 16 33 | 3 | 48 | s1 53 | 59 | 62
Ha1 17 33 | 44 | 49 | st 54 | 59 | 1
H32 18 33 | 44 | 49 | st 53 | 59 | 52
H33 19 33 | 44 | 49 | st 54 | 59 | 62
H34 26 36 | 38 | 49 | 51 53 | 59 | 61
H35 21 37 | 38 | 49 | 51 53 | 59 | 61
H36 22 33 | 38 | 49 | 51 56 | 59 | st
H37 23 33 | 471 | 49 | s 53 | 58 | &1
H38 24 33 | 48 | 49 | s1 53 | 58 | 61
H39 25 33 | 38 | 49 | 51 53 | 59 | &3
H40 26 3 | 38 | 49 | si 56 | 59 | 51
Ha1 27 37 | 38 [ a8 | 51 56 | 59 | Bt
H46 28 33 | 48 | 49 | 51 56 | 59 | i
H47 29 33 | 47 | 49 | si 56 | 59 | 6t
H4g 30 33 | 38 | 49 | s1 56 | 59 | 63
H4g 31 33 | 48 | 43 | s 56 | 59 | 63
H50 32 33 | 47 | 48 | 5 56 | 59 | 63
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[Table 2]

sl | L LENGTH EE T ooRry | cora2 [ cors | PRt | FR2 | FR3 | FR4
chL 64 84 | vo | o1 92 | 95 | 00 | 102
Lo 65 84 | 90 | o 93 | 96 | to1 | 103
L1 66 85 | 80 | ol 93 | 96 | 101 | 103
L3 67 86 | 90 | o1 93 | 96 | 101 | 103
L4 68 84 | %0 | o 93 | 97 | 101 | 103
L5 69 84 | 90 | o1 93 | 98 | 101 | 103
L10 70 84 | 90 | o1 93 | 96 | 101 | 104
L1 7 85 | 90 | ot 93 | 96 | 101 | 104
L12 72 85 | 90 | o1 93 | 97 | 101 | 104
L13 73 85 | 90 | o1 93 | 98 | 101 | 104
L21 83 89 | 90 | ot 93 | 96 | 101 | 104
L25 74 84 | 90 | o 94 | 96 | 101 | 103
L27 75 87 | 90 | ot 93 | 96 | 101 | 103
L28 76 84 | 90 | o 93 | 99 | 101 103
L29 77 84 | 80 | ot 93 | 96 | 101 | 105
L31 78 87 | 90 | of 93 | 89 | 101 | 103
L34 79 87 | 90 | o1 94 | 99 | 101 | 103
L35 80 87 | 90 | oi 93 | 99 | 101 | 105
L36 81 88 | 90 | ot 93 | 96 | 101 | 103
L37 82 87 | 90 | ot 94 | 99 | 1ot | 105

An antibody having one or more amino acid substitutions, deletions, additions, and/or

insertions in the amino acid sequence of any of the antibodies mentioned above, and having
5 equivalent activity to that antibody is also within the scope of the present invention.

In the present invention “an antibody having equivalent activity” means, for example,
“an antibody having at least equivalent binding activity or in vivo activity”. Specifically, “an
antibedy having one or more amino acid substitutions, deletions, additions, and/or insertions in
the amino acid sequence of HO and/or L0, and having antigen binding activity or in vivo activity

10 thatis at least equivalent compared to the HO/LO antibody™ is also within the scope of the present

invention. Herein, in vivo activity includes antitumor activity and such in in vivo examinations.
Specifically, the examinations include mouse xenograft mode! examinations employed in
Exampie 6 of the present application.

Preferably, antibodies of the present invention are humanized antibodies that bind to the

15 FNDI domain of AXI.. That is, in another perspective, the present invention provides



59 61 H26 13 33 44 49 51 53 59 61 H26 13 33 44 49 51 53 59 6 H27 14
3345495153 16

10

15

20

25

30

35

humanized antibodies that bind to AXL.

Furthermore, in another perspective, the present invention provides pharmaceutical
compositions comprising any of the above-mentioned antibodies of the present invention.
Preferably, the pharmaceutical compositions are anticancer agenis.

Moreover, in another perspective, the present invention provides agents that decrease
the level of AXL expression and diagnostic agents comprising any of the above-mentioned

antibodies of the present invention.
[Effects of the Invention]
In comparison to mouse-denived anti-AXL antibodies, these humanized antibodies are

expected to have decreased immunogenicity in humans.

Brief Description of the Drawings

Fig. I shows the antitumor activities and binding domains of anti-AXL antibodies. -
TG (%) < 30, +: TGI (%) < 60, ++: 60 =< TGI (%4).

Fig. 2 shows photographs depicting the results of an experiment that evaluates the
activity of Ax225 antibody to induce downmodulation of AXL in cancer cells.  This anfibody
was shown to induce downmoduiation of AXL protein.

Fig.3 depicts a graph showing the antitumor effect of anti-AXL antibody on human
pancreatic adenocarcinoma-xenografted mouse model.

Fig. 4 depicts a graph showing the expression levels of humanized Ax225 antibodies.

Fig. 5 depicts a graph showing the expression levels of humanized Ax225 antibodies.

Fig. 6 depicts a graph showing the fumor growth inhibiting effects of the humanized
Ax225 antibody (HYLO). The asterisk (*) indicates that p < .05.

Fig. 7 depicts a graph showing the antitumor effects of humanized anti-AXI. antibodies
(H47/1.0, H47/L.11, H30/L0, and H350/L.11) on humar pancreatic adenocarcinoma-xenografted
mouse model. The asterisk (*) indicates that p < 0.05.

Mode for Carrving Out the Invention
Humanized Antibodies

An example of preferred embodiments of the antibodies of the present inventionis a
humanized antibody that binds to AXI.., Humanized antibodies can be produced using known
methods. Humanized antibodies are also called reshaped human antibodies.

In the present invention, a humanized antibody is composed of complementarity
determining regions (CDRs) of 2 non-human animal-derived antibody, human antibody-derived

framework regions (FRs), and human antibody-derived constant regions.  Preferably, the
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non-human animal-derived antibody is Ax225 antibody (Application No. PCT/TP2008/070739)
produced by the hybridoma deposited under Accession No. FERM BP-10854 (Nationa! Institute
of Advanced Industrial Science and Technology, International Patent Organism Depository,
Central 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan, acceptance date (Geposition date): July 5,

5 20067). The methed for obtaining Ax225 antibody is deseribed in Referential Example 1.
Binding of Ax225 antibody to the FND1 domain of the AX1. is described in Referential Example
2. Referential Example 3 describes that Ax225 antibody has the activity of downmodulation of
AXL.

Common genetic engineering techniques for producing humanized antibodies are also

10 known (see EP Patent Application Publication No. EP 125023 and WO 96/02576). A
humanized antibody is obtained by Hnking the obtained DNA to a DNA encoding a human
antibody constant region or a modified human antibody constant region, then incorporating this
into an expression vector, and transfecting the vector into a host to produce antibodies (see EP
Patent Application Publication No. EP 239400 and WO 96/02576).

15 The humanized Ax225 antibody, a conjugate of the CDR regions of Ax225 antibody and
the framework regions (FRs) of a human antibody, can be produced as follows.  First,
respective variable region sequences of the heavy chain (H chain) and the light chain (L chain) of
humanized Ax225 antibody are designed, and several synthetic oligo-DNA fragments encoding
these regions are desipned. These oligo-DNA fragments are fused by assembly PCR to produce

20 agene encoding the full length of the variable regions (see the method described in WO
58/13388).

For the human antibody framework regions which will be fused with CDRs, those that
will allow the CDRs to form favorable antigen binding sites will be selected. When necessary,
amino acid substitutions, deletions, additiens, and/or insertions can be carried out on the

25  framework regions in the antibody variable regions.

Furthermore, the above-mentioned CDR sequences may have one or more amino acid
substitutions, deletions, additions, and/or insertions. A CDR sequence that has undergone one
or more amino acid substifitions, deletions, additions, and/or insertions preferably has equivaient
or better properties as compared to the CDR sequence before modification in terms of binding

30 activity, neutralizing activity, stability, immunogenicity, and/or pharmacokinetics.  The number
of amino acids that are substituted, deleted, added, and/or inserted is not particularly limited, but
is preferably three amino acids or Jess per CDR, more preferably two amine acids or less, and
more preferably one amino acid.

Amino acid substitutions, deletions, additions, and/or insertions can be carried out by

35 the above-described methods.

A constant region used i the antibodies of the present invention is not particularly
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limited, and any constant region may be used.  Preferred examples of the constant region to be
used in the antibodies of the present invention include human antibody-derived constant regions
(for example, Cyl, Cy2, Cy3, Cv4, Cu, C5, Cal, Ca2, and Cs for the H chain, and Cx, CA, and
such for the L chain).  Particularly preferred examples of natural human antibody constant

3 regions include constant regions derived from IgG1, 1gG2, or IgG4.

When the antibody constant region of the present invention originates from IgGi, the
antibody antitumeor effect of the present invention which will be mentioned later is expected to
be enhanced by its ADCC and CDC.

Wher the antibody constant region of the present invention originates from [gG4, the

10 side effects of the antibody of the present invention are expected to be reduced.

Furthermore, a mimnan antibody-derived constant region may have one or more amino
acid substitutions, deletions, additions, and/or insertions for the purpose of decreasing
heterogeneity, enhancing ADCC, prolonging half-life in plasma, and such, Herein, one or more
amino acids are for example, 30 amino acids or less, preferably 15 amino acids or less, more

15 preferably 10 amino acids or less, and particularly preferably two amino acids or less.

The antibodies of the present invention include not only bivalent antibodies represented
by IgG; but also monovalent antibodies, or polyvalent antibodies represented by IgM, as long as
they have binding activity and/or neutralizing activity against the AXL (preferably the FND1
domain). The polyvalent antibodies of the present invention include polyvalent antibodies

20 having antigen binding sites which are all the same, and polyvalent antibodies having antigen
binding sites which are partly or all different. The antibodies of the present invention are not
limited to whole antibody molecules, and may be minibedies (low-molecular-weight antibodies)
or their variants as long as they bind to the AXL.

The minibodies are antibodies that include an antibody fragment wherein a part of a

25 whole antibody (for example, whole [gG) is missing, and they are not particularly Jimited as long
as they have binding activity and/or neutralizing activity against AXL. The minibodies of the
present invention are not particularly limited so long as they include a part of a whole antibody,
but preferably include either VH or VL, and particularly preferably include both VH and VL.
Another preferred exampie of the minibedies of the present invention includes minibodies

30 comprising antibody CDRs.  The CDRs included in the minibodies may be all six CDRs of the
antibody or some of the CDRs.

The minibodies of the present invention preferably have a smaller molecular weight
compared to the whole antibody; however, they may form multimers such as a dimer, trimer, or
tetramer, and their molecular weight may become larger than the whole antibody.

35 Specific examples of antibody fragments inciude, for example, Fab, Fab’, F{ab’)2, and
Fv. Specific examples of minibodies (low melecular weight antibodies) include Fab, Fab’,
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F(ab™)2, Fv, scFv (single-chain Fv), diabody, sc(Fv)2 (single-chain (Fv)2), etc. Polymers (such
as dimers, trimers, tetramers, or polymers) of these antibodies are also included in the minibodies
of the present invention,

Antibody fragments can be cbtained by producing an antibody fragment by treating the
antibody with an enzyme. Known examples of enzymes used to produce antibody fragments
include papain, pepsin, plasmin, etc.  Alternatively, genes encoding these antibody fragments
can be constructed, introduced inte an expression vector, and then expressed in suitable host cells
{see, for example, Co, M.S. er al, J. Immunol. (1994) 152, 2568-2976; Better, M. and Horwitz,
AH., Methods in Enzymology (1989) 178, 476-496; Plueckthun, A. and Skerra, A., Methods in
Enzymology (1989) 178, 476-496; Lamoyi, E., Methods in Enzymology (1989) 121, 652-663;
Rousseaux, I. et al., Methods in Enzymology (1989) 121, 663-669; and Bird, R.E. er al.,
TIBTECH (1991) 9, 132.137).

Digestive enzymes cleave a specific position of an antibody fragment to yield an
antibody fragment with a specific structure, as indicated below,  An arbitrary portion of an
antibody can be deleted by applying genetic engineering techniques to an antibody fragment
enzymatically obtained in this manner.

Antibody fragments obtainable by using the digestive enzymes mentioned above are as
follows:

Papain digestion: F(ab)2 or Fab

Pepsin digestion: F(ab’)2 or Fab’

Plasmin digestion: Facb

As long as they have an AXI, binding activity and/or neuiralizing activity, minibodies of
the present invention can include antibody fragments having 2 deletion of an arbitrary region.

“Diabody” refers to bivalent minibodies constructed by gene fusion (see Holliger, P. er
al., Proc. Natl. Acad. Sci. U. 8. A. (1993) 90, 6444-6448; EP 404,097, WO 93/11161, etc.).
Diabodies are dimers composed of two polypeptide chains. Normally, VI, and VH within the
same chain of the polypeptide chaing that forms a dimer are both bound by linkers. The linkers
of the polypeptides in a diabody are typically too short to allow the VL and VH to bind to each
other. Specifically, the number of amine acid residues that constitate a linker is preferably 2 to
12 residues, more preferably 3 fo 10 residues, and particularly about five residues.  Thus, the
VL and VH encoded in the same polypeptide chain cannot form a single-chain variable region
fragment, but instead form a dimer with a different single-chain variable region fragment. Asa
result, a diabody has two antigen-binding sites.

An scFv is an antibody of 2 single-chain polypeptide obtained by linking VH and VL
through a lirker or such (Huston, 1.S. ef al., Proc. Natl. Acad. Sci. U. 8. A. (1988) 85,
5879-3883; and Plickthun, “The Pharmacology of Monoclonal Antibodies” Vol.113, Ed
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Resenburg and Moore, Springer Verlag, New York, pp.269-315, (1994)). The H chain V region
and L chain V region in an scFv may be derived from any antibody described herein.  There is
no particular limitation on the peptide linkers that link the V regions. For example, any
arbitrary single-chain peptide comprising about three to 25 residues can be used as a linker.
Specifically, for example, peptide linkers which are mentioned below may be used.

The V regions of both chains can be linked by, for example, the PCR method described
above. To link the V regions using the PCR method, a DINA encoding the entire or desired
partial amino acid sequence of the DNAs below are used as templates.

a DNA sequence encoding the H chain or the H chain V region of the antibody, and
a DNA sequence encoding the L chain or the L chain V region of the above antibody

Each DNA encoding the V regions of the H chain or L chain is amplified by the PCR
method using pairs of primers with sequences corresponding to the sequences at both ends of the
DNA to be amplified. Next, a DNA encoding the peptide linker portion is prepared. The
DNA encoding the peptide linker can also be synthesized by PCR.  Nucleotide sequences that
can link the amplification products of each separately synthesized V region are added to the 5’
side of the primers used at this time. Next, a PCR reaction is carried out using the “H chain V
region DNA”, the “peptide linker DNA”, and the “L chain V region DNA” together with the
primers for the assembly PCR.

The primers for the assembly PCR consist of a combination of a primer that anneals to
the 5 side of the “H chain V region DNA™ and a primer that anneals to the 3’ side of the “L chain
V region DNA”.  Therefore, the primers for the assembly PCR consist of a primer set that can
amplify the DNA encoding the entire seguence of the scFv to be synthesized. Conversely,
nucleotide sequences that can link to each V region DNA are added to the “peptide linker DNA”.
As artesult, these DNAs are linked together and the full length of scFv is finally produced as an
amplification product of the prirmers used for the assembly PCR. Once a DNA encoding an
scFv is prepared, an expression vector conmprising the DNA and recombinant cells transformed
with the expression vector can be acquired with ordinary methods. The scFv can alse be
acquired by expressing the DNA encoding the scFv in cultures of the resulting recombinant cells.

The order of VHs and VLs to be linked is not particularly limited, and they may be
arranged in any order.  Examples of arrangements are listed below:

[VH] linker {VL}
[VL] Hinker [VH]

An sc(Fv)2 is a minibody in which two VHs and two Vs are linked by a linker or such
to form a single chain (Hudson, ef 4/, J. Immunol. Methods {1999) 231: 177-189).  An sc(Fv)2
can be prepared, for example, by connecting scFvs with a linker,

The se(Fv)2 of the present invention include antibodies preferably in which two VHg
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and two VLs are arranged in the order oft VH, VL, VH, and VL (JVH] Linker [VL] linker [VH}
linker [VL]), beginning from the N terminus of a single-chain polypeptide; however the order of
the two VHs and two VLs is not Hmited fo the above arrangement, and they may be arranged in
any order. Examples of arrangements are listed below:

[VL] linker [VH] finker [VH] linker [VL]

[VH] linker [VL] linker [VL} linker {VH]

{VH] linker [VH] linker [VL] Hnker [VL]

{VL] linker [VL] linker [VH] linker [VH]

[VL] linker {VH] linker [V1] linker [VH]

The amine acid sequence of the VH or VL in the minibodies may include substitutions,
deletions, additions, and/or insertions.  Additionally, a part may be deleted or another
polypeptide may be added as long as there is antigen binding activity when VH and VL are
associated. Moreover, the variable region may be chimerized or humanized.

Any arbitrary peptide linker that can be introduced by genetic engineering, a synthetic
compound linker (for example, those disclosed in Protein Engineering, (1996} 8(3), 299-305) or
such, can be used as the linker to link antibody variable regions in the present invention.

Peptide linkers are preferred in the present invention. There is no particular limifation
on the length of the peptide linkers, and the length can be suitably selected by those skilled in the
art according to the purpose of use.  Normally, they are one to 100 amino acids, preferably from
three to 50 amino acids, more preferably from five to 30 amino acids, and particularly preferably
from 12 to 18 amine acids (for example, 15 amino acids).

For example, such peptide linkers include:

Ser

Gly Ser

Gly Gly Ser

Ser Gly Gly

Gly Giy Gly Ser (SEQ ID NO: 110)

Ser Gly Gly Gly (SEQ ID NO: 111}

Gly Gly Gly Gly Ser (SEQ ID NO: 112)

Ser Gly Gly Gly Gly (SEQ ID NO: 113)

Gly Gly Gly Gly Gly Ser (SEQ ID NO: 114)

Ser Gly Gly Gly Gly Gly (SEQ ID NO: 113)
Gly Gly Gly Gly Gly Gly Ser (SEQ ID NO: 116)
Ser Gly Gly Gly Gly Gly Gly (SEQ 1D NO: 117)
{Gly Gly Gly Gly Ser (SEQ IDNO: 112))n

(Ser Gly Gly Gly Gly (SEQ ID NO: 113)n
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wherein n is an integer of one or more.

The amino acid sequence of the peptide linker can be suitably selected by those skilled
in the art according to the objective.  For example, n which deterrmnes the length of the peptide
linker is ordinarily one to five, preferably one to three, and more preferably one or two.

A synthetic compound linker {chemical cross-linking agent) is crogs-linking agents
ordinarily used to cross-link peptides and such. Examples of cross-linking agents that are
available on the market include N-hydroxysuccinimide (NHS), disuccinimidylsuberate (DSS),
bis(sulfosuccinimidy})suberate (BS3), dithiobis(succinimidylpropicnate) (DSP),
dithiobis(sulfosuccinimidylpropionate} (DTSSP), ethyleneglycol bis(suecinimidylsuccinate)
(EGS), ethyleneglycol bis(sulfosuceinimidyisuccinate) (sulfo-BGS), disuccinimidyl tartrate
(DST), disulfosuccinimidy! tartrate (sulfo-DST), -
bis[2-(succinimidooxycarbonyloxydethyl]sulfone (BSOCOES), and
bis[2-(sulfosuccinimideoxycarbonyloxy)ethyl]sulfone (sulfo-BSOCOES).

Normally, three linkers are required when four antibody variable regions are linked.
The muitiple linkers used may be identical or different.

The antibodies of the present invention include antibodies with one or more amino acid
residue additions in the amino acid sequence of the antibodies of the present invention.
Furthermore, fusion proteins produced by fusing these antibodies with other peptides or proteins
are also included.  The fusion proteins can be produced by a method of fusing a polynucieotide
encoding an antibody of the present invention and a polynucleotide encoding another peptide or
poiypeptide in-frame and inserting this into an expression vector, then expressing this in a host,
and metheds known to those skilled in the art may be used. Known peptides, for example,
FLAG (Hopp, T. P. et al., BioTechnology {1988} 6: 1204-1210), 6 x His containing six His
(histidine) residues, 10 x His, influenza agglutinin (HA), human c-myc fragment, VSV-GP
{ragment, pl8HIV fragment, T7-tag, H8V-tag, E-tag, SV40T antigen fragment, lck tag, a-tubulin
fragment, B-tag, Protein C fragment, and such can be used as other peptides or polypeptides that
are fused to the antibody of the present invention. Examples of other polypeptides that are
fused fo an antibody of the present invention are glutathione-S-transferase (GST), influenza
agglutinin {HA), imnunoglobulin constant region, B-galactosidase, maltose-binding protein
{MBEP), and such. Fusion polypeptides can be prepared by fusing a commercially available
polynucleotide which encodes such a peptide or polypeptide with a polynucleotide encoding an
antibody of the present invention, and by expressing the resulting fusion polyvnucleotide.

The antibodies of the present invention may be conjugated antibodies which are bound
1o various molecules including macromotecular substances such as polyethylene glycol (PEG) or
hyaluronic acid, radivactive materials, fluorescent substances, luminescent substances, enzymes,

and toxins. Such conjugated antibodies can be obtained by performing chemical modifications
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on obtained antibodies. Methods for modifyving antibodies are already established in this field
(for example, US 5057313 and US 5156840). The term “antibody” in the present invention
also includes such conjugated antibodies.

The antibodies of the present invention also include antibodies with modified sugar

5 chains. Itis known that cytotoxic activity of antibodies can be enhanced by modifying the
sugar chains of an antibody. Known examples of antibodies with modified sugar chains are the
following:
glycosylated antibodies (for example, WO 99/54342);
antibodies deficient in fucose attached fo sngar chains (for example, WO 00/61739 and WO

10 02/31140);
antibodies having a sugar chain with bisecting GleNAc (for example, WO 02/79255), and such.

Furthermore, antibodies used in the present invention may be bispecific antibodies.
Bispecific antibodies refer to antibodies that comprise within the same antibody molecule,
variable regions recognizing different epitopes.  In the present invention, the bispecific

15 antibodies may be those recognizing different epitopes on the AXL molecule, or alternatively,
those in which one of the antigen binding sites recognizes AXL, and the other antigen binding
site recognizes ancther substance. Furthermore, from a different perspective, they may be
bispecific antibodies in which one of the antigen binding sites recognizes AXL, and the other
antigen binding site recognizes an antigen on human effector cells. Examples of antigens

20 bound by the other antigen binding site of bispecific, AXE -recognizing antibody of the present
invention include CD2, CD3, CD16, CD19, CD20, CD235, CD28, CD33, CD30, CD44, CD44v6,
CD52, VEGF, VEGFR, EGF, EGFR, EGFRvIIL, HER-2 neu, HER-3, HER-4, cMET, EpCAM,
IGF-1R, TRAIL-RZ, Tie-1, PDGFR-alpha, NKG2D, CCR3, Gas6, Mex, Tyro3, NCAM,
Transferin receptor, Folate binding protein, IL-15, IL-15R, CEA, CA125, MUC-1, ganglioside

25 GD3, Glypiean-3, GM2, and Sonic Hedgehog (Shh).

Examples of the different epitopes on the AXT. molecule bound by the other antigen
binding site of bispecific, AXL-recognizing antibody of the present invention include [gD1i,
IgD2, and FND2.

Methods for producing bispecific antibodies are known.  For example, a bispecific

30 antibody can be produced by finking two types of antibodies that recognize different antigens.
Fach of the linked antibodies may be a haif molecule, with the H and L chains, or & quarter
molecule comprising only the H chain.  Alternatively, fused cells that produce bispecific
antibodies can be prepared by fusing hybridomas producing different monoclonal antibodies.
Bispecific antibodies can also be prepared with genetic engineering techniques.

35 Antibodies of the present invention may differ in their amino acid sequences, molecular

weights, isoelectric points, er the presence/absence or form of sugar chains depending on the
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later-described antibody-producing cells or hosts, or methods of purification. However, as long
as the obtained antibodies have functions equivalent to the antibodies of the present invention,
they are included in the present invention. For example, in some cases the amino acids
included in the amino acid sequences described in the present invention are subjected to
5 modification (for example, modification of the N-terminal ghutamine to pyrogiutamic acid by
pyroglutamylation is 2 modification wetl known to those skilled in the art) after translation, but
even when amino acids undergo post-transiational modification in this manner, they are, as a
matter of course, included in the amino acid sequences of the present invention.  Furthermore,
when an antibody of the present invention is expressed in prokaryotic cells such as Escherichia
1¢  coli, a methionine residoe is added to the N terminus of the amino acid sequence of the original
antibody. Antibodies of the present invention also include such antibodies,
Polypeptides such as the anti-AXL antibodies of the present invention can be produced
by methods known to those skilled in the art.
Anti-AXL antibodies can be prepared by a gene recombinant technique known to those
15 skilled in the art based on a sequence of an anti-AXL antibody obtained, for example.
Specifically, a polynucieotide encoding an antibody {s constructed based on the sequence of an
antibody that recognizes AXL, introduced Into an: expression vector, and then expressed in
suitable host cells (see, for example, Co, M.S. et &/, J. Immunol. {1594) 152, 2698-2976; Better,
M. and Horwitz, A H., Methods Enzymol. (1989) 178, 476-496; Pluecithun, A. and Skerra, A.,
20 Methods Enzymol. (1989) 178, 497-513; Lamoyi, E., Methods Enzymol. (1986) 121, 652-663;
Rousseaux, J. et al., Methods Enzymol. (1986) 121, 663-669; and Bird, R.E, and Walker, B.W.,
Trends Biotechnol. (1991) 9, 132-137).
The vectors include, for example, M13-series vectors, pUC-series vectors, pBR322,
pBluescript, and pCR-Script.  When the purpose is subcloning or excision of ¢cDNAs, examples
25  of vectors include pGEM-T, pDIRECT, and pT7 in addition to the above-mentioned vectors.
When using vectors for the purpose of producing the antibodies of this invention, expression
vectors are particularly useful.  When the objective is to express the vector in E, ¢coli, for
example, the vector should have characteristics that will lead to amplification in E. coli.
Additionally, when E. coli such as IM109, DH5¢, HB101, or XL1-Blue is used as a host, the
30 vector must have a promater, for example, a lacZ promoter (Ward ef af. Nature {1989} 341,
544-346; FASER . (1992) 6, 2422-2427}, araB promoter (Better er al Science {1988) 240,
1041-1043), or T7 promoter that can allow efficient expression in E. coli.  Other examples of
such vectors include pGEX-5X-1 (manufactured by Pharmacia), “QlAexpress system”
(manufactured by QIAGEN}, pEGFP, and pET (in this case, the host is preferably BL21
35  expressing T7 RNA polymerase).

Fuarthermore, the expression plasmid vector may comprise a signal sequence for
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antibody secretion.  For production into the periplasm of E. coli, the pelB signal sequence (Lei,
S. P. et al. ]. Bacteriol. (1987) 169, 4379) may be used as the signal sequence for antibody
secretion.  For example, calcium chloride methods or electroporation methods may be used to
mmtroduce the vector into a host cell,

5 In addition to E. coli, a vector for producing an antibody of the present invention may
be, for example, expression veclors derived from mammals (e.g., peDNA3S (manufactured by
Invitrogen), pEF-BOS (Nucleic Acids Res. 1990, 18(17), p5322), pEF, pCDMS), expression
vectors derived from insect cells (e.g., “Bac-to-BAC baculovirus expression system”
(manufactured by GIBCO-BRL), pBacPAKS8), expression vectors derived from plants (e.g.,

10 pMHI, pMH2), expression vectors derived from animal viruses (e.g., pHSV, pMV, pAdexLew),
expression vectors derived from retroviruses (e.g., pZIPneo), expression vectors derived from
yeasts (e.g., “Pichia Expression Kit” (manufactured by Invitrogen), pNV11, SP-Q01), and
expression vectors derived from Bacillus subtilis {e.g., pPL608, pKTHS0).

When an objective is expression in animal cells such as CHO, COS, and NIH3T3 celis,

15 the expression plasmid vector must have a promoter necessary for expression in the cells, for
example, an SV40 promoter (Mulligan ef 4. Nature (1979) 277, 108), MMLV.LTR prométer,
EFlo promoter (Mizushima ef ol Nucleic Acids Res. (1990) 18, 5322), CMV promoter, ete. [t
is even more preferable that the vector also carties a gene for selecting transformants (for
example, a drug-Tesistance gene enabling selection by a drug (neomycin, G418, or such)).

20 Examples of vectors with such characteristics include pMAM, pDR2, pBX-RSV, pBK-CMV,
pOPRSY, pOP13, and such.

In addition, when an objective is to stably express a gene and amplify the gene copy
number in cells, a method can be adopted in which CHO ceils with 2 defective nucleic acid
synthesis pathway is introduced with a vector containing a DHFR gene (for example, pSV2-dhit

25 (*Molecular Cloning 2nd edition” Cold Spring Harbor Laboratory Press, {1985))) which
complements the defect, and methotrexate (MTX) is used for amplification.  Alternatively,
when an objective is transient gene expression, a method can be used in which a COS cell, which
carries an SV40 T antigen-expressing gene on its chromosome, is transformed with a vector
containing the SV40 replication origin (for example, pcD).  The replication origin used may be

30 those derived from polyoma virnses, adenoviruses, bovine papiiloma viruses (BPV), and such.
Furthermore, to increase the gene copy number in host cell systems, the expression vector may
contain, as a selection marker, an amineglycoside transferase (APH) gene, thymidine kinase
(TK) gene, £ colf xanthine guanine phosphoribosyl transferase {Ecoppt) gene, dihydrofolate
reductase {dhfr) gene, and such.

35 The resulting antibodies of the present invention may be isolated from the inside or

outside {such as medium) of hest cells, and purified as substantially pure and homogenous
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antibodies.  Methods for isolation and purification commonly used for antibody purification
may be used for the isolation and purification of antibodies, and they are not limited to any
method.  Antibodies may be isolated and purified by appropriately selecting and combining, for
example, colamn chromatographies, filtration, ultrafiltration, salting out, solvent precipitation,
solvent extraction, distillation, immunoprecipitation, SDS-polyacrylamide gel electrophoresis,
isoelectric focusing, dialysis, and recrystallization.

Chromatography includes, for example, affinity chromatography, ion exchange
chromatography, hydrophobic ¢hromatography, gel filiration, reverse-phase chromatography, and
adsorption chromatography (Strategies for Protein Purification and Characterization: A
Laboratory Course Manual. Ed Daniel R. Marshak ef al., Cold Spring Harbor Laboratory Press,
1956). These chromatographies can be camried out using liguid phase chromatographies such as
HPLC and FPLC. Columns used for affinity chromatography include protein A column and
protein G column. Examples of columns using protein A column include Hyper D, POROS,
and Sepharose FF (GE Healthcare Biosciences). The present invention also includes antibodies
that are highly purified using these purification methods.

The AXL-binding activity of the obtained antibodies can be measured using methods
known to those skilled in the art.  For example, Biacore, ELISA (enzyme linked immunosorbent
assay), EIA (enzyme immunoassay), RIA (radicimmunoassay), or flucroimmunoassay may be
used as the method for measuring antigen binding activity of antibodies. For example, when
using enzyme immunoassay, a sample containing an antibody, for exampie, a culture supernatant
of antibody-producing cells or a purified antibody is added to an antipen-coated plate. A
secondary antibody labeled with an enzyme such as alkaline phosphatase is added, the plate is
incubated, and after washing, an enzyme substrate such as p-nitrophenylphosphate is added, and

the absorbance is measured to evaluate the antigen binding activity.

Apents for lowering the AXI. expression level

The present invention aiso provides agents that lower the AXL expression level
comprising an anti-AXL antibody. The agent that lowers the AXI, expression level reduces
AXI expression level in cells expressing AXL. There is no particular limitation on the cells
that express AXE. Examples of these cells include cancer cells (Calu-1, MDA-MB-231,
DU-145, etc.).

The reduction in the expression level of AXL may be a reduction in the amount of AXL
already present by the degradation of AXL, or such, or may be a reduction in the amount of
newly expressed AXL by suppressing the expression of AXL.

The agents that lower the AXL expression level comprising the anti-AXL antibody of

the present invention can be expressed as methods for lowering the expression level of AXL
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using an anti-AXL antibody. Moreover, the agents that lower the AXL expression level
comprising the anti-AXL antibody of the present invention can be expressed as a use of an
anti-AXL antibody for producing an agent for lowering the AXL expression level.
The anti-AX{, antibodies of the present invention are expected to exhibit angiogenesis
5  inhibitory activity, tumor-growth-suppressive effect, and such by lowering AXL expression

levels.

Pharmaceutical compositions

The cell-growth suppressants or agents that lower the AXL expression level of the

10 present invention can be administered by either oral administration methods or parenteral
administration methods.  Parenteral administration methods are particularly preferred.

Specific examples of such administration: methods include administration by injection, transnasal
administration, transpulmonary administration, and transcutaneous administration. The
pharmaceutical compositions of the present invention can be administered systemicaily or iocally

15 by injection, for example, by intravenous injection, intramuscular injection, intraperitoneal
imjection, subcutaneous injection, or such. Suitzble methods of administration can also be
selected according to the age and symptoms of the patient.  The dosage can be selected, for
exampie, within the range of 0.0001 mg to 1,000 mg per kilogram body weight per
administration.  Alternatively, the dosage can be selected, for example, within the range of

20 0.00% to 100,000 me/body per patient. However, the dosage of the phammaceutical
compesifions of the present invention is not limited thereto.

The celi-growth suppressants or agents for lowering the AXL. expression level of the
present invention can be formulated according to ordinary methods (for example, Remington’s
Pharmaceutical Science, latest edition, Mark Publishing Company, Easton, USA}, and may

25 comprise pharmaceutically acceptable carriers or additives.  Examples of the carriers and
additives include, but are not fimited to, surfactants, vehicles, colorants, fragrances, preservatives,
stabilizers, buffers, suspension agents, isotonic agents, binders, disintegration agents, tubricants,
fluidity promeoters, and flavoring agents.  Other commonly used carriers can be used
appropriately.  Specific examples of such carriers include light silicic anhydride, lactose,

30 erystalline cellulose, mannitol, starch, carmellose calcium, carmellose sodium, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose, polyvinylacetal diethylaminoacetate,
polyvinylpyrrolidone, gelatin, medium-chain fatty-acid triglycerides, polyoxyethyiene
hydrogenated caster oil 60, saccharose, carboxymethy? cellulose, comstarch, inorganic salts, ete.

All prior art reference cited herein are incorporated by reference in their entirety.

35
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Examples

Although the present invention will be explained in more detail by the following
Examples, the present invention is not imited by these Exampies.

[Referential Example 1] Method for obtaining Ax225 Antibody

1-1. Preparation of antigen

Hamster ovary cells (CHO {dhft™) cells) were transfected with the expression vector for

10 afusion protein (hAXTL-ECD-mlgG2aFe), in which the extracellular domain of human AXT. and
an Fe domain of mouse 1g(G2a were fused, and CHO cel] lines that produce
hAXL-ECD-m}gG2aFe protein were cloned with G418 selection. The culture supernatant of
the hAXT-ECD-mlgG2aFc protein-producing CHO cell lines collected using serum-free
medium (CHO-S-SFM 1I; Gibco) was added to a Protein G Column (HiTrap Protein G HP, GE

15 Healthcare) equilibrated with a binding buffer (20 mM phosphate buffer, pH 7.0).  After the
unbound proteins were washed with the binding buffer, fractions of hRAXL-ECD-mIgG2aFc
protein were collected with an elution buffer (100 mM glycine-HCl, pH 2.7} into tubes
containiag neutralizing buffer (1 M Tris-HC, pH 9.0).  Then the buffer of the purified protein
was replaced with phosphate-buffered physiological saline (pH 7.35-7.63; Takara Bio) and the

20 purified protein was concentrated using an ultrafiltration kit for a molecular weight fraction of 10
kDa (Centricon {registered trademark), Millipore). The concentration of the purified protein
was calculated from the absorbance at 280 nm using a molar absorption coefficient calculated
accerding to the calculation formuia of Pace ef al. (Prof. Sci. (1995) 4: 2411-2423),

25 1-2. Preparation of anti-AX] -antibodv-producing hybridoma deposited under Accession No.
FERM BP-10854

Four BALB/c mice (male, six weeks old at the start of immunization, Charles River

Laboratories Japan) and two MRL/Ipr mice (male, six weeks old at the start of immunizatien,
Charles River Laboratories Japan) were immunized as described below with the antigen prepared
30 inthe previous section (hAXL-ECD-mlgG2aFc protein).  Antigen emulsified with Freund's
complete adjuvant (FCA} (H37 Ra, Difco Laboratories) was administered subcutaneously at 40
pg/head as the initial immunization. Two weeks later, antigen emulsified with Freund’s
incomplete adjuvant (FIA} (Difco Laboratories) was administered subcutaneously at 40 pg/head.
The animals were subsequently immunized three times more at one week intervals. Increases
35  inthe serum anfibody titer in response to the antigen were confirmed by ELISA (Enzyme linked

immunosorbent assay) as indicated in the following section, followed by a final inununization of
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intravenous administration of antigen diluted with phosphate-buffered physiological saline
(phosphate-buffered saline without calcium ions or magnesium ions, PBS{~); Nissul
Pharmaceutical) at 10 pg/head.  Three days after the final immunization, mouse spleen cells
and mouse myeloma cells P3X63Ag8U.1 (referred to as P3UL, ATCC CRL-1597) were fused
according to ordinary methods using PEG 1500 (Roche Diagnostics). The fused celis were
cultured in RPMI1640 medium (Invitrogen) containing 10% FBS (Invitrogen) (hereafier referred
to as 10% FBS/RPMI1648). On the day after fusion, the fused ceils were suspended in
semifinid medium (StemCells) followed by the selective culture and colonization of the
hybridomas. Hybridoma colonies were picked from the medium on the ninth or tenth day afier
fusion and seeded into a 96-well plate containing HAT selective medium (10% FBS/RPMI1640,
2 vol% HAT 50x concentrate [Dainippon Pharmaceutical} and 5 vol% BM-Condimed HI [Roche
Diagnostics]) at one colony per well.  After culture for three to four days, the supernatant was
collected from each well and the hybridomas with binding activity to the extracellular domain of
human AXL were selected by measuring their binding activity to the aforementioned antigen and
to a control protein fused with the Fc domain of mouse IgG2a by ELISA, as indicated in the
following section.

The binding activities of the supernatants of the selected hybridomas are shown in Table

3.
[Table 3]
2ndSC 2ndSC
AXL. 2ndS 2 Ab
ndSC Abs ndSC Abs Abs Abs G
Cione No. AXl-mFc | FGFR2—mFc Abs A AXl ~His Binding
225 0, 629 0. 055 0.574 0.642 0. 859

The hybridoma selected by the present inventors was deposited at the International
Patent Organism Depositary of the Natienal Institute of Advanced Industrial Science and
Technology. The following section provides a description of the contents, specifying the
deposition.
(a) Name and Address of the Depositary Institution

Name: International Patent Organism Deposifary, Nationa! Institute of Advanced
Industrial Science and Technoiogy

Address: Tsukuba Centraf 6, 1-1-1 Higashi, Tsukuba, Ibaraki, Japan 305-8566
(b) Acceptance Date (Deposition Date): July 3, 2007
{c) Accession No.

AXL No. 225 #070402 (Ax225) (Accession No. FERM BP-10854)
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-59| (ofq}e chpu‘re supematant at 5 }J.L 1:4) 10 mL of culture supernatant, followed by mixing by
inversion overnight at 4°C.  After the Protein G beads had been recovered and washed with
wash buffer, the antibody was eluted with elution buffer (50 mM sodium acetate buffer, pH 3.3),
followed immediately by neutralization with peutralizing buffer (Tris-HCI buffer, pH 7.8). The
buffer was répiaced with phosphate-buffered physiological saline {(pH 7.35-7.65; Nissui

30 Pharmaceutical) and the purified antibody was concentrated using an ultrafiltration kit for a
molecular weight fraction of 10 kDa {Amicon {registered trademark), Millipore), followed by
sterilization with 2 0.22 um sterilization filter (Millipore GV, Miliipore).

{Referential Example 2] Binding activity to human AXEL-FND1 and human AXL-[gD2
35
2-1. Binding activity to human AXL-FND} and human AXL-1gD2




Fig. 2 shows photographs depicting the results of an experiment that
evaluates the activity of Ax225 antibody to induce downmodulation of AXL
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30activity, neutralizing activity, stability, immunogenicity, and/or
pharmacokinetics. The number of amiAo acids that are substituted,
deleted, added, and/or inserted is not particularly limited, but is preferably
three amino acids or less per CDR, more preferably two amino acids or
less, and neeewprafetaibhy-oneBMiDD@eidd and ute-ABiNG-atidstastitutions,
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prologgégglggé{ngfsgsggnplasma and such. Herein, one or more amino acids
aJ¢ for example, 30 amino acids or Iess preferably 15 amino acids or less,
more,Lopreferably 10 amino acids or less, and particularly preferably two
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F(ab")2, Fv, scFv (single-chain Fv), diabody, sc(Fv)2 (single-chain (Fv)2),
etc. Polymers (such as dimers, trimer$, tetramers, or polymers) of these
antibodies are also included in the minibodies of the present invention.
Antibody fragments can be obtained by producing an antibody fragment by
treatinghthaibnantibotly wathhanmeanZune KN eXam ples.ef SNEMes
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pp. Zé%n%]l 55133 F c?waln V region and L chain V region in an

scFv may be derived from any antibody described herein. There is no

particular limitation on the peptide linkers that link the V regions. For
example, any arbitrary single-chain peptide comprising about three to 25
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a DNA sequence encoding the H chain or the H chain V region of the
antibody, and 10 a DNA sequence eridoding the L chain or the L chain V
region of the above antibody Each DNA encoding the V regions of the
H chain or L chain is amplified by the PCR method using pairs of primers
with sequences corresponding to the sequences at both ends of the DNA
to beamplified-Mexh aNAieacading the peptide linker portion is
prepared. TineAAGRAPHIRgHe peplideldinkertanalsahe synthesized
by PER-MNugleetide.saguencesthat d5candink the.applificatiandgroducts
ofseaghseparaielysynthesized VoregiQn-areradded io. the dhside.f the
primessssedatthisitimerNext.3BeR faaction isicarriehout dsing the "H
chainyitegionDNAT- ihe-Reptide dike DNy R dhevbl &haiR Wiegion
DNA" together with the primers for the assembly PCR. The primers for the
assemblyiR&LR.consish 9f-a,combination of a primer that anneals to 20 the

Siside of theHaehainaV.cegianLNA ARG APUMeLIhal.angals to the 3'
side ofctheurclsRaIR VakeGian RN e lhersiare. (e APerS Il umer
assephhh RaR.consisth aRimanselhatcanamplify he RNAgneading
the entitesseaience.afibeseky #p be synthesized. Conversely, nucleotide
sequences-hak candinkio.erck.Y segian RNA-are.addedidq.the "peptide
linker, NA wAs.asesmllhese.RNAnaredinked fogsthes and the full length

of scFy is finally produced as an 25 amplification product of the primers
used fagthe.assembly PCR. Once a DNA encoding an scFv is prepared,

an expressign yesiar samprising the PNAANY. J8SMRINAN GEHS 1yeis
transformed With the &XRressIRN.YEGoncan: e Acayired With pedinary,

methads e sehiranalsn e a0aWIRYRYFYRIess g NeANA.Sae0ding
the schv;inGHltirgs of the resulting recombinant cells. The order of VHs

and VLs to be linked is not particularly limited, and they may be 30
arrangggljﬂsany order. Examples of arrangements are listed below [VI-11
linker [VL] ['é g%u[)}(cjd nhibited t@‘nq]orsg(%t(w‘d{ dlgemons il bcP an tl!rrrlo\!v fec &N 0 VHs
d two VI,s are linked by a linker or such to form a single chain Hudson
etal.,’S. Immunol. Methods (1999) 231: 177-189). An sc(Fv)2 35can be
prep%{{ggfe Qai Exam }pg nr%r%gnqg tlptg,msogelz e %th aAﬂke Thgnsrr?(l V)2 of
the present invention |ncluadgeqnt| od |es’#) a[Slfly in which'two VHs 21
and two VLs are arrange in the order o L, VII, and VL ([VH] linker
| n&ed;{'u 'dsﬂ VLD, peginni %J;]%lmamﬁa't\ta rminus of a
Slng e ¢ al eatlc aﬁenoéglrg\z{oma celi ine urch ed oI aqd two VLs is
not ligited ton tv%%gafggsm&%é 3 they May e alfanoed o any
order 1';:% J tgge i é’rgn aire iste SV\}J Tinker
[VH] F er M@]"?&G llf QBT? r V

1c /t fsr%’k%r fffker
nﬁ] : V]I Hﬁ( § ﬁ’ruﬁ%er H linker

[YU1 1
[\;L] es %Ieglm no agldr%‘éeqtfreenéee ofﬂf?l oF ViR dhe”

Z' each

mlnlbbxales may RefUge" su%mf’iutlons deletions, additions, and/or
insertions. Additionally, a part may be deleted or another



polypeptide may be added as long as there is antigen binding activity
when VH and VL are associated. Morgover, the variable region may be
chimerized or humanized. Any arbitrary peptide linker that can be
introduced by genetic engineering, a synthetic 15compound linker (for
example, those disclosed in Protein Engineering, (1996) 9(3), 299-305) or
suchcanhe wsad:as dhedinkente link antibody variable regions in the
present inveRtiams anisoRaptite. iRkersae: refededinhespreseilody but
invention diere jspoaticardimiationspsbe.dengthatthe, peptide
linkers3nd theJengthican-bg.suitally.selesied Rydhaseisiilied n theart
accorging tdRe: PEPRsE 9fsUse . NRRaH AD Y AE-AN &R LOQ REINO
acids,opraferabhsfiom:20tbrgeio,RR.amine.aads Maksaaiaahly:from
five to, 30 aming.acids. ancparticulatnaneterablydiom 12446 amino

acids,{fqr example, 15 amino acids). For example, such peptide linkers
inglude: Ser Gly Ser 25Gly Gly Ser Ser Gly Gly Gly Gly Gly Ser (SEQ ID

NO: 318).96r G AN(SEQ ID NO: 111) Gly Gly Gly Gly Ser (SEQ ID
NO: 112) 3QRar GGG NG LSRR RN 113 Gl¥ G, Gl Gl
Ser (REQaIRNE: 1142660 GN GHEY G EEQURNQL11ALGlY Gly
Gly Gly. Gy Glaer(ohQ R N KL6) 2el SN-GIM Gl Gly Gly Gly (SEQ
IR NO: 117%&51(9&%&@%@!}{@%&%@%%@&% H{SeLCly Gly Gly
Gly (RERIRNG Rindd MREIRINN 49,80, INIEARE Qf gne or more.

The amino acid sequence of the peptide linker can be suitably selected by
those, skilled in the art according to the objective. For example, n which

determinesfhe lanath gf the, penfide linker is.ordinarily one to five,
preferahly 8@%-591%@&%@%&9@8 OF R PLGISrably. one. ed-listwp wafsS¥ninetc,
com R?Hﬁ}ﬁatla'&‘a‘ée‘ﬁ’ (Ghanysalerosssiinking.agent) is cross-linking agents
Antibodies that bind to FND-1 demonstrated 60% or more of TGI activity even if
administration was begun at the time when mean tumor volumes had reached about 270 mm’.
This finding that anti-AXL antibodies that bind to FND-1 have such significant antitumor effects
25  invivo was determined for the first time in this study and was completely unexpected.

[Example 1] Production of chimeric antibodies

Production of chimeric antibody expression vectors

30 To produce chimeric Ax225 antibodies, in which the human IgG1 constant region and
Ax225 antibody variable region are fused, two synthetic oHgo-DNAs, a sense strand and an
antisense strand, were designed for each of the H and L chains such that the 5° end of the cDNA
encoding the human IgG1 constant region (H chain: human y1; L chain: human %) and the 3" end
of the cDNA encoding Ax225 antibody variable region were fused. Hereinafter, they will be

35  referred to as H-chain sense fusion primer (A), H chain antisense fusion primer (B), L chain

sense fusion primer (C), and L chain antisense fusion primer {D).  Each of the synthetic



ordinarily used to cross-link peptides and such. Examples of cross-linking
agents that are available on the mark#t include N-hydroxysuccinimide
(NHS), disuccinimidylsuberate (DSS), bis(sulfosuccinimidyl)suberate
(BS3), dithiobis(succinimidylpropionate) (DSP),
dithiohis(sviosucenieaidyd prepianste) tRLSSRh-ethylenegiycnbduced by
biS(S h@&ﬂalm@ylsm&%@a ok Q‘;BJS&%Q ﬂﬂUHMl@ﬂ:Qgﬁy&Ql by assembly PCR involved
bis(sulesuceinimidyistcsnate)(sufadeGS)i i siceinvmicyl tatrate LRST),
d|5U|f}9&M€e§a|B§mﬂiiél atﬁ&@rs@q(@léu @RS %ction enzyme site to the H chain 5° end of
bis[2Asuscinimidapycahonmeethw]sulionedBSRERES haand
bis[2:{sulfesucenimidanxycambondanieitsulipne{sulfe:BSOCOES).
Normall.4hree-inkes ssare-reapied whendour.antikodyvatiakle Jegians
are lipked.A5The mubiple-inkersuseba e dae nicakafsifiers b «
The antibpdiesotdhe.presant ivertionJpelude aptbedies with aneor
more amingacid) tesidus.addifions i the amino-aeid segrenes ahthe
antibpgias.af, the Rl BIERTHRY SOl ELHDREMERR HfUIen PERIRIRG Rroduced
by fusing-{b6se BRLRRJIERMIYI-B ek, PRSI HPEAIE RS 3FeralaQion
includgdhhs ISInn raseiRg 9anhe REQUWCRALLA Meihed. Ol ilising a
polyngcleatidecrQ.ancading.an artibedy. Al ibepresantinye pieRA0d 2
palynysisotide encading.anaiherPeplide ok RalvRsrtideniiamaanda)
inserting s 0. A0S XRIBSHIAN MECIOL (AR, CXRIRSIING RIS I6,24108!, and
methggs knevwy dutoseskileddn the artmay.heysed Lnown peplides,
fore l%d'%%@eﬁg%? thIL B&mgt @lﬁeﬁﬁkgt-!_ %bgkgm ozgﬁg§§ §CR reaction
1204; &%%Q)g S Hisconaining sisisdisidine) residuese 10 Hisve
|%quﬁgtgsgaggiwzgl&g%)} human c-myc fragment, VSV-GP 25fragment
p18HIV frag{ln %;r 7311; gib“é%l&ﬂ&ke@ (t‘%g:’d %y%QaLrgany&%Qplfg v c‘iotf Lk
tag, anfuny éME%QHé%“%f%cB%H oteln G fragme! Qt\is%n ;3 et}mmal%’re@&e
as otQer RERNAES oF NAIYR i’ Q&!Q%?a%%tl 9&%1(&’?%% Eoo&fﬁsa'{lekceor V. Qhthe
pres%ﬁéWﬁBﬁ&S}@A amples alaiherpolypeplides that fusﬁg fo,an

antibody of the present invention are glutathlone -S- transferase T)
influenza agglutlnln (HA), immunoglobulin constant region,

ii- gaI%ctosudasg: malto 3 0tb{jndlng EEOEEII‘I 30 (MBP) and such. Fusion
pOIypep I q‘% can e nic C&IICE CS QE?F{CEO §H¥Eﬁ\/§ %’b eIl) Wwere
pO'ynuclegtadn relg'C%rﬁea% S Zg&& e or polypept Wil
pﬂllyn}‘ﬁgleg EEB&Q 8 ace en51 0¥1x1 ce s/gien In %‘ ced Se
exXpregsing e, fes fislon bo ° Ceo‘é %Aml s %o;%{z‘otnéé’ms {%o 2
ch njuga ééﬁf qdies % d
ecu

nvm"o €1l Was
I'S E) rum e tum {Invitrogen)

present invention’
g stances stch as

varlous l’qgegm é acr’o

ogen) 1o maki d 1S WAS HIXE
polyethx n y&;q\f Ig uronlc agla Fadivacive matars S,
mixtyre so ution. ‘uhidn was mcubated at roo
quorescent su stances u |ne C S ances, enz altOXInS

S3ach Cd}era?ge oré Itubodmes Can Eeooﬂﬁatce}l sua)%as;oner orml s mc ate or tﬁxree

modificatiohs " 23 6h SBtained antboties: EIﬁﬁeetﬁo?:irs Yo as C"ne“te‘i the

antibodies are already established in this field (for example US 5057313
and US 5156840). The term "antibody" in the present invention also
includes such conjugated antibodies. The antibodies of the present
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20 bound by the other antigen binding site of bispecific, AXL-recognizing
antibody of the present invention incldde CD2, CD3, CDI6, CD19, CD20,
0D25, CD28, CD33, CD30, CD44, CD44v6, CD52, VEGF, VEGFR, EGF,
EGER, EGFRVIIl, HER-2 neu, HER-3, HER-4, cMET, EpCAM, IGF-1R,
TRAlkR 2 Fierd e APGRRalphayiNKG2D 2 B8 Rb: Gatthder :dhyro3,
NCAMyhtansfetimiees atep&alatedinong-prateindlaibaidl o kbR G EA,
CAI2BacMdGlel wag attell 0 81d @n2bhnds D&t kalyRiGaa psi €ad\iidm e aRiG: using
Hedgehega(Ghtha)ose (GiExamples ofdhedifferantepitopesarihe AXL
molectleomaacdaythe@theranrtigen hincingusiie: AfisRRGHG, the method
AXL-terppgnizigeantbedyebihe present.invention include IgD1, IgD2, and
ENDZ2. Methods for producing bispecific antibodies are known. For
exanpienge bispeeifie;30antibodyean be produced by linking two types of
antibodies that recognize different antigens. Each of the linked antibodies
nmay heashaisialecule. withihe H and L chains, or a quarter molecule
comprisingreaythe: H.ehaia adtiernativelysfused selisithatproduce
bispecific-antibedies canbeprepaied-bydusing:hybridomas producing
different monoclonal antibodies. Bispecific antibodies can also be
prepared:withiganetic caginessing echoigues.35Anikadies of the present
inyention may-gifferintheinsmindacidsedUeRES-IRIARY R EWEIANS
isoelgetia oS Oh ke presance/ansense OoFarm, of sugar chains 1901
depending. e ihe.2dlatemdessibed aptihady-Rioducing cells . hosts, or
methgds: of pudification. Howeyermasdond.as e ebiained antibodies have
functigns,eguivalent to the antibodies of the present invention, they are
ingluded ingthe PreSRtONERNION. FRRLEXAMPIS: D 8L Gases (e apino
acidsdneluded i theaming. acidisegusneesidescrihadin e -present..g

invention.ate.snbiggted-to.Rmadification forexamels,madificatiqn.of the
N-tergmingl glutamine to pyroglutamic acid by pyroglutamylation is a

modification well known to those skilled in the art) after translation, but

avenwhenaming agids undergo.pesityanslational modification in this
manner, thg@xhaorf%w%@a@a@me@tigopw%se&wysgoﬂmy%{yc@n m%%'d
sequenass.af HeRIESeRtVRINAN Futhenneie.yhen-an.antb Qgéfﬁ?f the
presepiinyenion Isammﬁwemg%ﬁwgg&%@p@n Ui, Esghetichia 10
colt, a-meihipnin Reide s added 'n s MiRIRINROf s aino acid
SRAUSHEE:D H@&hgﬁbgmoamnﬂ&ygym 9£5b9as 8% 9 : &EE%%%“‘ '”V%t'on also
InCIqu%/l%HC p&!zg?ncu%ﬁed on ice ]olyogeip § %u(%l additie: Of%’g(gl’; ?g!'fat ap Pdles
of the pIesent ipyention.can Ja%nafm%gga mxfflb% Qagw&bges 10%8
Sklllegrlpntggu%rt Etltﬁ I'ﬂs were sru d% secc eg?areéls ene
reCOI'}T]'ItI)nI(I)’] ar{l]zt&qggi%e nmqggycv 94& géecgigr g mutelsn ! %art i:)asetd ona
sgquence of an anti- AXL antlbody obtained, for example e e|5neac ical ly, a
polynucleogde encoding an apthjodxnls co strug(eLdFQgFed on the

TTE

sequence of an antibody that recognizes AXL . introduced ko an:
expression vector, and then expressed in suitable host cells (see, for
example, Co, MS. et al., J. Immunol. (1994) 152,2698-2976; Better, M.
and Horwitz, AR., Methods Enzymol. (1989) 178, 476-496; Plueckthun A.
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S. P. at at J. Bacteriol. (1987) 169, 4379) may be used as the signal
sequence for antibody secretion. For &ample, calcium chloride methods
or electroporation methods may be used to introduce the vector into a host
cell. 5In addition to E. coil, a vector for producing an antibody of the
presetitiay e ntiemitaas:faay<6Y exanpley @XPrassior Veciarsiderves fam
mamaials W g sope RN A (reamfanturediy: inatingen)-pEFcB@Rdhlugleic
AcCidssRRegosd9 90 F AB(h 7 Jyap B2}, pEkas i MR} QXPLEe 551N MBG L0k Ster
derived fnamiinse giros) s d @:g NBae-ta-BAG D acH VNS @ HpIasFIan
systenpeqeaanufaciuracdyets BBad BRI rpBacRAKS)«8XRe s SRRV EGtors
deriveghfsonplants:(8:gves 10BMH LiM2); @xprassiar:veclorsderived
from anifabMicusese QphdlstSVispMMIPALB KM SXPIeSSIORVECtors
derivectfrom rationviruge s 48iGns PARNE e ressionveetars.derveddrom
yeastsne:g-ntPighia oxpressiamnKit@eaudiactured by Invitrogen), pNV11,
SP-QO01), and expression vectors derived from Bacillus subtilis (e.g.,
PPL6£8 Aakikl215Q). When.anehisstive is expression in animal cells such
as CHO, CRR:and,NILi3{3-calisql riheexpiessionsiesmid:vector must
have a-promelel BesRSIaNBiacsxpressiandn e celisdonexammig Aan
SVAQ.Hy QmoIaLLViiligan,eia) Nat e a4 N 6dund 08) (MMLMrled Rine
promatey. Ekla.prematartMizhshima.atatlelgic Acids Besi(:990) 18,
5322),;e M PEORIET, ©1G-Miisevan- s sieiambladhal theyector also
carries:g.genssfok selesting.tansfarmapts.der exampig o2, diugs resistance
genegnahling.selaction.oy.a.diig (neomyain, 0418 ke R 200n rue
Examplgs,Qf, Mectors with.such eharaclericR JAgde MO PRR2:.
PBK- RV RBIGMY.-PORRSRY) HORLA, disteh, JRaddition, when an
objective is;iQ Stably,EXRIesS.a 880 e-A06hAMRIN e g R SeRY Rumger in
cells, g eethacheardn adoptadin whish £ 93&@&'&&@@%% ARIRCHN Gees
nucI%@&m@J&ﬁﬁémgmamw@eﬁra%@%%@bwﬁm&% LEQEERING a
DHER:gene &M@@@%ﬁ&\!&ﬂﬁ&f&%@g& ats s% o%'m)?,g@rgd gdmon
Gold SRRG.HIRAL-Aboratry, &%%émcﬁg%@ Lwhich,complem ntS
defeqt,.and meiniaxate; k) i Msgd for.amplification, Al ﬁr
when.gg ghjeGive is rangient.agn ‘? %Qst%%ﬁlr?g”meav%%m%ma%aﬂ ”Se
WthQnﬂb%@s C%Qm")i%&%ﬂ se §r mouse hgrhtege{!n%reﬁt %tngg%ne on ItS
chromasome, aﬁél}r%nﬁrggmagm A&Qt@mvsg% Eotaunin  replication
%g”kg%ﬁ ER@ (SN oI m;n%Pn%%%E&‘QQex%rAQ! %?s%ma Y, e t ose
erlvg(}mp Xagur}l'a v rl%%leEISSOClslr;])gV‘IIlgsJes %Yonn%\/f)? cme {,!ng

(BP V‘)man Suc ermoergﬂeto INc easg tﬁ% ne.co num er’in host

sused for wash to regenerdt sensor chi n dlSSOl mn

cell S%gtr?eratadn Were%)%%eg asstgr(l)er]: b E)?EIO iyswy zﬁpe J.menst desree !ﬁ%mg%er an

amlnoglyc05|de transferase (A ene t dine icinase gene, E.

pthlnefgu glne thos horlbosyl transferase (Ecogpt) gene,
y rofolate reductase e%,‘Q;d Lrlgbo BSIggere uItln anybodles
of the present IRVantion may Ee i0 ate Heide oF buitsida (&ich

as medium) of host cells, and purified as substantlally pure and
homogenous 26 antibodies. Methods for isolation and purification
commonly used for antibody purification may be used for the isolation and
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The AXL-binding activity of the obtained antibodies can be measured
using methods known to those skilledétn the art. For example, Biacore,
ELISA (enzyme linked immunosorbent assay), EIA (enzyme
immunoassay), RIA (radioimmunoassay), or fluoroimmunoassay may be
used.asdtbrumehad-fatmeaswingraatigenhinding agtivity fantibedias.
For examplessieni200H Sgnenzying e wNAass ay »a.sdniietenaking
an antihedynfanexamnplesaculiute supemadant afantibedypraducingicells
or a purifid@nitoady isadded te.ananligen-coaiad piatersb, secandaty
antibegysiaheledMdtiy anengymesuchiagalkalingphaspbataseds.added,
the plateds.incubated, and after washing, an enzyme substrate such as
p-nitrophenylphosphate:isasdesl ang e 3hsrPARE RS MERSHESH ten
evalugig:the antigen:pinding activitysa-HEeatsdor Jorer pdothe At
expregsionleya 27s: 2bheiPraseniinvetion - ASMRIYIas AIRBISANAL
lowerdhe AR XPrRESIING VR LRTINLISIRG.AR- P Xk ANHRRdYThe
?gen!eﬁh@&i@é%%% M?ﬁlﬁan?ééﬁcﬁw %@&@VW%_M&%%@%@&;@W'
in cellg SuRLessing AntEmLers lssna.pacticulaslimitation.en 1he.aeils d0that
expresa G- Examples Ahihiese.callsdnclude FaRGerCoMm A ko mis

MDA:MRB:23 %2\ sdd e @iCsky Jhestgduction in the expression level of AXL

may be a reduction in the amount of AXL already present by the
degragdafion of AXL, or such, or may be a reduction in the amount of newly
expr\.m,ed ARy~ suppfess Ag-t the : that

lower e AR G RRIE SO Jevertom maacmvszmréméwapﬁwdy of the
presept.invention can be exoressed S methods for |G ringpthie! |

expre
agentsH T TEmvET 5 _ Sy syt
antibgdy of he Dresent |nvent|on can be exoressed a(SEa msmofxam)
anti-A for' bt ], @éﬁﬁ?@?ﬁ%ﬁ)()’é?ﬁ@%%ﬁcé&res 5ion
level.{Fh ; e
exhibjt anqi eneS|s 5|nh|b|torv acti |tv tumor qrowtl(smmmesswe effact,
and such by lowering AXL expression levels. Pharmaceutical
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compgitons. TigCoit-growtirsuppessants-or-agents that-tower the-AXL
expression GM& LkNexLYpresen ‘W‘nﬁﬂ"iﬁ GRERnISIered ny emnner
oral adminidtration methads.or naremteral administrafiti B afidrs

Parer?g?r'l %‘*ﬁﬂﬁl’éetré‘t%ﬁnrﬁethods Fé%%?ﬁé‘fﬁ%{ﬁy prgfﬁrgg%S@gglflc‘

GULAN0RTNESHAION TEEIOLES StHCR i B 6 Rt st DAtIQFE DY
|n]ect dnsnasal administration. franspulmaonary d#iniigfration, Jand
trans&?t%neu?ﬁﬂ?mﬁ?tratlon The PREMAEEutical cpRgsiions of the
presentinvention can be administered systemicaity orfocatly lgby““
b s oo b ey M
28 et 01 “DNAS were de for theHcTOn OrLchCht Suclitable bi
ethods of ZaminStration Can also be selected Bessrahg ¥ the 4% and
symptoms of the patient. The dosage can be selected, for example, within
the range of 0.0001 mg to 1,000 mg per kilogram body weight per
administration. Alternatively, the dosage can be selected, for example,
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The cell-growth suppressants or agents for lowering the AXL expression
level of the present invention can be formulated according to ordinary
methods (for example, Remington's Pharmaceutical Science, latest
edition, Mark Publishing Company, Easton, USA), and may 25comprise
pharpaassutically-aceeptabie.ganiars ot asditives .ExamplesQfthg.carriers
and additivesdpslise. bt areanablimited 40s suactanrtsn¥eRigIesoN As
CO|OF§£L®H£E@QE§M§§S DECER M@UM@_& slahll Eﬁ@:&k&ﬁﬁ&@z%%ﬁ!ﬁk@ By
agenis.i3RIemiC agen 5. hinders. disiniegratian sgents: lubricants, Huidity
promoters,and {layeine agebieH3ihar sommanl: dsed GasitisicaRbe
Usedc@@@?&%”@&%{ﬁé pecifie: Qé@%@lﬁeﬁ @fs%j'ééﬁn%%%h%ﬁ& inciidedightsilicic
an hY@E'%hl@%&ﬁ@@ﬁxﬂﬁug%&%ﬂl%@mmm&%f sialel osRPRellgse
calciymy;, carmel EQ&%&%Q&H%@%@(QM%QM}&?@Ml@é%nhyﬁ%yﬁmgyﬂ _
methy)-gellulose.Rolyyinylacsial dicthylaminoaceiale. Rabwinyiayyolidone,
gelatin, medium-chainfaty-acid gy gerides.RAYXYSHYIeDS o ke
hydrogenates castonall 60 sacchatoss carbapymetyl collosg.
cornstaLen, JNQrganic. salis, el «AlLRionatsefarensesiedharsingre
incorppgate by fefeenge . NGk SRtiets, EXRMPIES i gl the
preseq ?@QQHDMLQI% explaingd dn.mere detail by e, Rlowing:.
Examples, fhe presentavention.is.nol imied by:these Sxampls: §rf§um
[Refear?d']%%e %)s(ﬁm ngdgilh%%mgcf%m%Q&%zllg gc%g( %%1&9(} Il??neys Tepatted as
Preparation.of an I»Q%“Aﬁ%’ﬁ%ﬁ? 8‘(%%8%%@(19@'1 ot H&&&‘?Aﬁ& W e,
transz@&it ?d Wéga [é 97 reﬁ%?@nv%%%gr%op d;screozis gl’éluclf(l)hrltp ggenez is to delete
(hAX !wﬁ?%:@gemm hndl Lo} s name ihe exir chme lar damain o8 iuman AXL
azrad posm ngﬁgrp mlgtl:ﬂn ? ocaar\rll\r/:;% 9/@1]919H9n ea! slénces that
pro "A(%erogenéty aEanf{QmQh ars Brptem Were nce 15 esu'a c gr%4111'8 seeiedctlon
The Cf:&xg%rantﬁ)o% aﬁ waf.e'ﬁa ht I%EF sequezlce m e glgcme Q 5\%&( Oﬁ{gél ysme a

CHO C G5t iOll'lln Cl:od%%g, Sl us"%?m %qe e 6) w as’th
was a d to, a Protein ereln

r
el 0% it e A '%ngemgjg%f b G Bﬁosp 5 HU%E?

e unﬁsouna prote| ere washed with the b|nd|ng buffer,
G2aF

roteln wer?acollected with an elution

al t mamtenance
)\ 2.7 UPES contalning neutr IZIng
buffer (1 I\/flsr S- A oi fJ o fhg%ulr)fyﬂe%m ein tvas
e Iace %Sﬁﬂa?éte gta Q/ r%:l;giue n act:ma“ng gltjjdz 35H76 6S%Q
'I3akar B|o anc? 36 urlfe rotein wa ‘f
f? ? P( ro duced. where the resid 0 5 6 % H SEQ 13

ultraffftration ki Yats@ a mOIecuflér W ’i‘%t rac‘il n o(faf ?r a &E‘e Ficon
(regidiered #aa8mark): NMifibore): The concer‘ffrafh S Orihe pu?rfigéaml fotein

was calgﬂTafveﬁhfiw s aglézénr s pé‘fdﬁgf) Iy r?]eruos“?]m gsf?%lér Ab&8Fption

coeffiticht céflcuﬁl"éf'tmfcimli PG 16 tHE AT AT ¥ MU B Pata B!,
(Brof’ aéﬂcu‘“(%@% °f°‘§ﬂ?ie‘§i§’§ %f‘eﬁ“‘iﬂ‘ﬁf Béﬁa?om 581““3”“ The sease
anti-A% ¢ B0V BIoURG YIS a6 A HepbETtad e KidddihNo.
EERM BP-10854 Four BALB/c mice (male, six weeks old at the start
of immunization, Charles River Laboratories Japan) and two MRL/Ipr mice
(male, six weeks old at the start of immunization, Charles River

1 alhAavratariacms Tamarm inravres trmvarat irme= e Ao AAacAarilaaAdA LlAalAavras wandla #la A Al A -
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10 fusion and seeded into a 96-well plate containing HAT selective
medium (10% FBS/RPMI1640, 2 vol% HAT 50x concentrate [Dainippon
Pharmaceutical] and 5 vol% BM-Condimed HI [Roche Diagnostics]) at one
colony per well. After culture for three to four days, the supernatant was

collecied: frarmereb welhand.thedyhridamasawithbinding aglivitysto the
extraceluia; domanofiumanAXk-weniesslectad Ry measuingdoals
binding acsivity deuthe afarementiongdantigananddy 1Qm-c0nql pigtein
fusecbwyithithe A& dRmain abmavseddGae by ELinA asdndicaiedsn.ihe
following.seqtinn.aTheRinding.activilies,of. e, sURe RAanIS Ot e salegted
hybrigmas.cie.shawadnLablie: 3 20 able 3LA%L 2003 6-Abs: g SC
Abs 2nd 3G ANS ARIRGARSHORAIRENAXk:EGE GRREMERARS A
AXL-fisBinding-2dea@faD FoQul iR 44 0. 642 0.859  The
hybridoma gelecied Ry.the.pesentinyeigrswasdepesited alihgseo
Inserngtiong) BaientQiganisexRepagiiary, ofihe NRHgAAINSINIER Ofvea
Advaaﬁﬁngolﬁl%lﬁ%e%%%@ﬁ%ﬁﬁ 1. The sequences for chH and H6 are completely the

same except for position 94 by Xabat numbering, so the effect of this residue alone can be
evaiuated.
The results of affinity evaluation of chH/LO and H6/LO by Biacore are shown in Tabie 5.
15 Asignificant decrease in affinity was confirmed for H6/1.0 in comparison to chi/L0O.  This
showed that for binding of the Ax225 antibody and humanized Ax225 antibody to AXL-FNDI,
giycine is preferred as the residue at position 94 by Kabat numbering in the H chain, and arginine
is inappropriate.

20 [Table 5}

H L KD(M)
chH L0 1.59E-09
H6 LO  1.23£-08

Production of HS, an H-chain variable region with improved affinity
The amino acid residue at position 73 by Kabat numbering of HO (SEQ ID NO: 2),
25 which is the H chain of HO/LO, is threonine (T), but upon consideration based on a
three-dimensional structural model, substitution of this residue with asparagine (N} as in the
sequence of the Ax225 antibody was expected to increase in affinity.
Therefore, the threcnine (T} at position 73 by Kabat numbering in FR3 of HO (SEQ ID
NO: 2) was replaced with asparagine (N} to produce H9 (SEQ IDNO: 3).  The mutant was
30 produced by performing assembly PCR which utilizes PCR.  Specifically, first, sense-strand
and antisense-strand oligo-DNAs that were designed based on the amino acid sequence
containing the modified site were synthesized. The sense strand oligo-DNA containing the
modified site and the antisense oligo-DNA which binds to the vector into which the gene to be



Technology. The following section provides a description of the contents,
specifying the 25deposition. (a) Namézand Address of the Depositary
Institution Name: International Patent Organism Depositary, National
Institute of Advanced Industrial Science and Technology Address:
Tsukubafcenitakd, ddlnrddligastbnd aikuba, Jbarakd mlapan.30k-8566 30
(b) AseeptanceDatesRepasition Rata)iolynn.200 & (e ndEEassianNo.
AXL Nee 225i#07Q402:(A %2 25 (A28 B:Nop RERIVIBRs108584) 30
1-3. Binding, srokivitya to dumai-AXdaAiige-{dusdls-E R podg&2 aken
proteinyaikstactacddighnalayith.eoatngdsffer-tLAMmM s dismn-bicarhonate
[PH 9:64: iR tusadiisagide)anLontial pratain fusedwittheEgR
domainspfmnuse.lgte dauas dis prnsed:inte;:s, 98 wWelk platQines by a method
(Nuneabmnaures sl :Mic ke WellmidMaxiserpkS plajeiialgsNING me
International)-ak80:1pl/well, followed by incubation overnight or longer at
4G. After it wasowashed thiesimes withiphespbate-uferadiphysiglogical

saline-contaiing QS volkhdyvesmedisisrmd IrRdematk) 204885 (),
the plateowas blocked overnight or longer at 4C with diluent buffer (115

dilution of BlockingOne; Nacalai Tesque). 10 Then the buffer was removed
and meusg antiserum or hybridoma culture supernatant diluted with
diIuen‘t‘b‘querwas;@ggpd'ro the plate at 80 tiL/well, followed by incubation
for oNgHAW at TOgFEIgenperature. The plate was then washed three times
g h tRB3(9, and ddRRdabeled anti-mouse IgG antibody (Stressgen),

uted 1/5000 with diluent buffer, was added at 80 pL/well, followed by
incubationfay eReLav ALLeam JeMRRIAMG.Afte! e pialghad been 15
washed five times with tPBS(-), a chromogenic substrate, Perwddase
Subsisate; (dsitkegaad & Rerry Laboratories), was added at 80 p1/well,
fallowed by,nchaliaR-0n&R MIoIES 3 ROMISIRAEAIS, Foloing the
additipn.of. Reroxidase.won miep (KK oaad, & E%’@Aes agaLalolies) &
80 pllwell e Ahspthanee ahadnsLin wesmeastysd Wil aMiggplate
Reaq&E\M ng%!xgéég @Igoﬁagckgg%ﬁtgﬂga) argagﬂg‘o EXlaLé{ES praionga{ Of
antlb&%jmlg\ép{ﬂé%%ngUI&g%§ grpgxrbwn that mcreasmg%ls ISC!I rllgtm_y fl mas
dﬁscﬁ@a%goé‘@?ﬁ’%ﬁé‘?{ %lgslf{'xfg%gl? gf rg'\%s 1'[% élssue%gr%lli{wng %{3@ IOW Ig
FBS fnviregen) asing EBR, Proteln ' G beads (Pharmacid), in which the
solvent was, gg%@&%gevmnxg Duier a9 M. sediim.acetate, ulfer, pH
5.0), WRIEACHSA G A0: o el the ;ggr&éaege&i Naianr ato0, b3 per

4'€; qutaennaco Ilﬂfl(ioit{%l Qle%um lZG(? Iaqngli()gyrec Vere arll}_‘gawaﬁa_r V\ﬂth WaSh
buffer ttp% an mge% {31 uteﬁ‘ it Juﬁf (3|n %Fum acetate
aving eiie s on np. activity,

buffe{ﬂnplj im e trallnza ion |tal% neﬁjtlréfnzln
nnem éna s ewere e f? mumﬁon 1te change the

buffer rlg1 0 o du e ng I reé; ace Bzggmhe A forin

phOS ateab [ ri?en %g ! eN@)ﬁufc amn L KFI 5

30Pharmaceut|ca e pur ntlbo y was concgn?raf)eg ﬂsmg an

ultrafiltration kit for a molecular Welght fractlon of 10 kDa (Amicon
(registered trademark), Millipore), followed by sterilization with a 0.22 pm
sterilization filter (Millipore GV, Millipore). [Referential Example 2] Binding
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31 The binding abilities of anti-AXL monoclonal antibody to
AXL-fibronectin type 3 domain 1 (AXI**FND1) and AXL imrnunoglobulin
family domain 2 (AXL-1gD2) were tested.  2-2. Preparation of human
recombinant AXL-FND1 and human recombinant AXL-IgD2 5expression
vectors Humanesgcombinant-AxkniMDsduras praparedhy-ansphifying by
PCR atitegionegh ivatenttoithen2 2btnia8%st-amingiacids. fromifwixdength
humasnAX reDNALLBtyameiaaxh) elvrlhaBiolsiEl 991 Yodd: 5016-5031)
(GenBaifcdNgs NM: 10219 1:a), alenirgithe.amplifiedrathetstapk Tade 3
a@t) ehioveg e mdanexpressifus aRmprateisswith e Sd:tiags And, eensiructing
10 pEdeiXhixinNR 1. Qiharitomainpsipeiepiepa edhhrmplifying HyRER a
regiofAvihe Ighd equivalentdctiarl 3dtht0:224th Aaming.acigs, and cloning
the apaplified-prag uahs ARk brhdAlhidmexpIass sl Rprale NS Withaton
GSTagnkachhef thenpiapaed Mastey so Upwes iansiocnedsio i
(Toyehail ey, dletelenbiat.Exani¥e 1 DNA-903) by a heat shock method and then
cultured in S@&yReditnrGalonigswearalhselected.ateroiingod of
overnighbat 376 amvan tB-plate conM aing Kanamyei2s 3Ry tfication of
human:taembidamt-AX kabN ik ancRWmAd 1REOMRINANANIE-IGR s cach
Each.of.theiprodugedieolonias.weksprecultured overnight at 37C in 20 mL
ofsLB medium containing kanamycin and then transferred to 500 mL of
medium. The each colony 20 was cultured to an A600 of 0.5 0.05 and
IPTG was added to be a concentration of 0.5 mM. After culturing for one
hour at 37C, the bacterial cells were collected and suspended in Buffer A
(50 mM Tris-HC1 (pH 8.0), 1 mM EDTA, 0.5 mM PMSF, and 1 mM DTT).
Freezing and thawing was repeated twice using liquid nitrogen. NP-40 was
then added to 0.5% and the cells were homogenized with an ultrasonic
homogenizer (30 seconds x 5) and centrifuged for 30 25 minutes at
244,000 x Ci and then the supernatant was recovered. Human
recombinant AXL-END1 was purified in the manner described below using
the resulting supernatant. Solubilized E. coil supernatant was mixed with
Glutathione Sepharosem 4B Fast Flow (GE Healthcare) and stirred for
one hour at 4C with a rotator. After centrifugation for five minutes at 500 x
G, the supernatant was discarded and the Glutathione 30 SepharoseTM
4B was washed by adding Buffer A. This washing procedure was repeated
three times. After transferring the human recombinant AXL-FND | from the
washed Glutathione Sepharosem 4 Fast Flow to a mini-column, it was
separated and eluted from the Glutathione SepharoseTM 4 Fast Flow with
50 mM Tris-HC1 (pH 7.5) and 25 mM glutathione Each of other AXE
domains was expressed, separated, and eluted in the same manner. 35
32 The human recombinant AXL-FND1 separated and eluted from the
Glutathione SepharoseTM 4 Fast Flow, as well as AXL-IgD1, AXL-IgD2,
AXL-FND2, AXL-IgD1+IgD2, AXL-lgD2-FFND 1, and AXL-FND1+FND2
were quantified using the BIO-RAD Dc Protein Assay. | ng each was
mixed with NUPAGE (registered trademark) Sample Buffer (Invitrogen), 5
and electrophoresed with NUPAGE (registered trademark) 10% Bis-Tris
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15 After washing the PVDF membrane immersed in the secondary
antibody solution three times for five ttinutes each with 0.1% TBS-T, the
membrane was washed for five minutes with TBS-T containing 0.01%
SDS and then washed for five minutes with TBS. The binding of the
washgebP¥DF membrane was then evaluated by scanning with the

Odyssey (r glsLere trademark) far mfrared imaging system. 20 2-5,
Results The eval n gesultgar mean Bg. & |Anti-AXL antibody
producegt by a:,hyb;’%)@w@;de s;m(’g 2 Gée‘;lEIQﬂ 0. FERM
BP-108548Ax2255 was demagstrate §§@§>g € END1 of AXL (Fig. I).
Anti-AX 5406 2 product a| posited under
Accessié fBR40 é 52 sccaﬁ%telered to recognize
FND | a#d Ig @GE%F‘?g K, ﬁié @t O§ro uced by a
hybridoma geposited urtler Ascessiod NG F P-10850 (Ax7) and
anti-Ang ' roduced by a hybridgma deposited;under Accession
No. PERMER 5 (AxB1) werg demopstrated togegognize IgD2 of AXL
(Fig. l%. ntial Example|3] ﬁss ly ofithe induction of AXL protein
downraodglation by the antibody Ax225 The ability of the anti-AXL
monocigpngl antibody to induce the d@wn odulation of AXL 35within
cance%(@‘@v Ltested “Humén ronismalfl-cett Kiffg<céhcer cell line Calu-I
was s&ed& i Il plates &t a density of 4 x 105 cells/well and 24
hours |ater;ithemedium was repl ce 33 with medium from which the
serum‘ih%@ %ma\dig )and then the cells
were CHIEBHEC vl\Text the"a f° AXL mofpRI8rnal antibody prepared
as described a DOVE saddsd t 2 trg/mL, and recombinant GAS6 (R&D)
was added £to aét al th% ﬁtlv&c kitrol, followed by
incubation AE37 @@;ﬂ@g@s}, dshed 5with PBS(-)
and the siracte ol ¢he ¢ Igﬁt@lﬁg priewously described
cell lysis ﬁu Ter Elﬁisﬁ@te Z,éﬂgﬁrmgg(m@@apltated with a
commercgal itz énfl Adlz et Sdhta Smem), were separated
on 7% NuP itrogen), ﬁmﬁm@m d stern blotting, and
tyrosine ghosp 10ry atia ass previcuslyPdescribed. 25 gg of each
protein s@utionTwas suspended i N PAGE-LDS sample buffer
10(Invitrqge4a) featgd for 101&1|n es%t C%\n lectrophoresed for one
hour at 1510 Yordr9 o““NLPAGjE%( wtr@gek  The dels s ‘parated by
electrophaéress were electrophorgtically tra sferred to a 0.45 gm
polyvinyligene diflugridesfilterigmpyobiton=FL gb;/lllllgore)\ over the course of
one hourat30 MA ifi NGPAGE transfér buffer(Invitrogen) and the buffer

containing 20 vol% methanol. The filter was washed with TBS (50 inM
Tris-HC1 [pH 7.6], 150 mN4 15 NaCl) and then blocked by incubation
overnight in Odyssey blocking buffer (LI-COR). The filter was washed four
times for five minutes each with TBST and then incubated for two hours at
room temperature with anti-AXL antibody (diluted 1:15,000 with TEST;
Santa Cruz) and anti-actin antibody (diluted 1:5,000 with TEST). After the
filter had been Washed four times for five minutes each with TEST, it was
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25 2). Therefore, the Ax225 antibody can induce the downmodulation of
AXL protein. [Referential Example 4] Measurement of antitumor effects of
the anti-AXL antibody in a mouse xenograft model with human pancreatic
adenocarcinoma 30 1. Preparation of a mouse xeno u aft model with
humagmbasgreatic adenocarcinoma The human pancreatic
adenocarcinoma cell line PA C 1, purchased from Dainippon
Pharmaceu |gal ((#grently Dairgppen Su@tomo Phgnn , was prepared at

5 x 107 )|k VMP@-IES§ 20HED B t @ell@@ﬁmﬁjw (13107
cells/mati&&)snas §hicutafealBie grafted iato tpglg@ﬁg refjien of a

. nufpe melse pugchased from
35 Chars Ra@r glibratofed Jgiam @eﬁ"noggﬁ g/%gﬂbje'giﬁd to the
ghan tge mear tarBor gotu g fad FeathetGbouE210 mm3.
dy prebaratlo andzadmlnls Fation Theé x225 antibo ody was
prepazeg 2 mg/mL with PB$ and administered twice a week for two
weeks‘jagij %) ing/kg.intathe.pertonaal ?Elty afithe mouse xelnografted

x1F1<| S/Crg%rf;e SUng €8

with ha‘n“aﬁ 5 pancreatic adenocarcinoma. As the |negatlve contﬁol PBS
was agm| gstered in the same manner. Gemzar (Eli Lilly Japan)
prepaﬁé&a; 12 mg/ml with physiological/saline as the positive ¢ troI and
admln%te et Foeqitc!)nm §ﬂly &t 120n1g/kg (RiCe awelKTSt R/Vd weeks. 3.
Evalu&@iorgpf antitumor ef ects 10The antitumor effects in a mouse
xenograft rodel with hum n pancreatic ladenocar¢inoma were dalculated
as tunﬁﬂE@ nsuppre feclst Qomp,aﬂn (,;he,_tumgnrgrcpwth in the

antlbogyit & ‘?ed"’g?'bl‘fpmw hthe turfior ﬁkovﬁh irT-th ne@’a‘w‘é‘tontrol group
four days '

T & er the final ad|m|n tration (Iflg | |
Tumor-gro :‘ -su ﬂresswé eff t(%) = amoumgof imor growth in the

15 antibogy-Eeateg group/@muEint DEUMPEgr orifral group) x
100 4. Stéﬂ%«:@l pgogsswg Eﬂg'r&or E;I %ggg}?ssgdcﬁ[xs the

mean stghd §Td d iation. \;3 Ican 5|s GOBS %te&ei a gbaparison
between the g@tr group% @grgat gro %Lges@D %@Ihod
20using the| GAS Feeelinic P 5% 0. f GB% (*:

p<0.05) vvzaﬂete mlnedt co tltﬂie si¢ |f|cance % sults lie;Ax225
antibody # |b|ted tumor g ow h and derhonstrated antitumor effects (Fig.
253). [Re@ ential @xampl eagyrerf@nt of antitumey effegts jof
anti-AXL gntiody gn mouse xeno@afl del iith fum@n paficreatic
adenocalgl oma 62) 301.. Pre aration of mouse x?nouraft model with
human pan reatic gdenocgu joma j;Luman pangreatic
adenocaEinéma qell line IﬁANé 1 purch&sed from %alnlppon
Pharmaceutical (currently Dainippon Sumitomo Phanna) was prepared to
5x 107 C@'ﬂﬁ%ﬂét@ HzBr%§ 200 td] of the cell suspension (I x 107

C IIs/mouse) were su cutaneously grafted to the inguinal regions of
CANN.Cg-Foxnienu>/CrICrlj nu/nu (BALB-nu/nu) mice purchased from
35Charles River Laboratories, Japan. The mice were used in the
experiment when the mean tumor volume reached about 270 mm3.




35 2. Antibody preparation and administration

The Ax225 antibody and

anti-AXL antibodies obtained similarlytas Ax225 antibody but have a
different epitope were prepared to 2 mg/mL with PBS and administered
into the 5 peritoneal cavity of the mice xenografted with human pancreatic
adengesseinoma twice a week for two weeks at 20 mg/kg. PBS was

administered in the same
(Eli Lilly Jagan) lwac
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was admixed, and d gene encoding the chimeric AX225 antibod

producedshy -as
antibody b’y

Efuﬁon”prlh‘rer

mply Ifi,CﬁoThe first step of expresgs
assémhly PCR invotved performing PCR according to the

ing the ch

y was
meric

following conditions using four combinations: a sense strand produced by
adding a Kozak sequence and a restriction enzyme site to the H chain 5’
end of 5 Ax225 cDNA (E) and the above-mentioned (B); an antisense
strand produced by adding a restriction enzyme site to the H chain 3' end
region of Ax225 cDNA (F) and the above-mentioned (A); a sense strand
produced by adding a restriction enzyme site and a Kozak sequence to
the L chain 5' end region of Ax225 cDNA (G) and the above-mentioned
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15 the template. For the H chain, mixture of the fragments amplified using
the (E) (B) and (F) (A) combinations were used, and for the L chain,
mixture of the fragments amplified using the (G) (D) and (H) (C)
combinations were used. As primers, (E) and (F) were used for the H
chainandi§s) and (H) were used for the L chain. After heating at 98C for
one minute, PCR reaction %OI‘ISISU g of 30 cycles of 98C for 10,seconds,

55C for 10 secbnd an Ef r one nifhute 20 irty @con@s as carried
out. frhe g frada agmigmEweresdopedigto grganimal cell
express;r'pﬁ@ RE %‘Ee QJ@@ @Jgﬁ:e @f%g(% frighent was
determiged 1S @g‘f’&?@yg?@ é%ry e Rcirg Kit (Applied
Biosystéing) éh XE DNA|SEpehce Br an\BI PRISM
3700 DNA | equaeﬁéer (4 ?d B|o yst&ms) faccardinggto the: method
descr$ed2| tcf atta he manual. Ex cession and purlflcatl n of

|e ur@n gmhryopig Qal &ag&i;_ cell-derived

: 2§3 ceIIs (In itrogen) were suspended jn FreeSt lem4 293
Expressiaa Medlu (Inwtro en), a dweres eded at B0 ml. per 30|
(C RI ING atac IId n5|ty oflx106 cells/mL. Opti-MEM 1
Redugsd Serum ed‘u (IVitnSgef) whg ‘éied”td‘tﬂ pr&pared plasmid
DNA Rixtgfe sblut on (atot I o
Furthesmsal Cbpt{MEM | Redu ed Serum edlum (Invitrogen)|was added

to 60 E'—"—Oﬁ 293fectr(Eygitr th:,mad(@ me;vommg 4 ok zand this was
mlxetﬁﬁtﬁ the plasmid bNﬁ ture solution. The mixture solution was
incubated at room 35 te xp \ﬁtf Lor 2Q minutes, andvas added to the
cell suspe SI m i gte! fgrgwe te§x\d sin & £02
mcubatog( £ 1 - g@ sOtate s@p@r@@aﬁ@@asm@ lected, the
2 & @ra‘;-(fap&nilﬁ\ate 2,060y for five

minutes ﬁt r‘6 er @;m ‘fhf@%v@s éfP@ gss%thrgl@h a0.22
pm MILLE (r‘fGﬂﬁlf@r CE'EPE) &) Eack Samplé glas d@P4C until use
Antibodigs iwere purifie From t is up efhatant using ?oteln% Sepharose
(GE Heag care). The ai)sorjba ce t280 rur) was measured or} an 5

o

ND- 100§e go EOtO@tT( n ), and theg co entrgtloen was
P

CD

30 ftg) to make the volume 1 mIL;

calculateﬁ etho of Pace Pal Proté&in Science (1995) 4:

2411- 24%’3. Xa pIe niz t|on of Ax225 anti ody 10 Affini
measurein ShtsEis @Bla &TaScreen f¢E humani ged Ax225
antibodies, assessment’ of mding ctivity to'AXL-FND | was carried out by
the following method using Biacore. 2-1. Preparation of expression vectors
for human recombinant AXL-FND | 15To prepare human recombinant
AXL-FND I, the region corresponding to the amino acid positions 225 to
331 in the full-length human AXL cDNA (O'Bryan at al., Mol. Cell. Biol.
1991; 11: 5016-5031) (GenBank # NM_021913) was amplified by PCR,
and this was cloned into pET-41b(+) (Novagen) for expression of the
fusion protein with GST-tag, and pET-AXL-END1 was constructed.
20Each of the produced vectors (5 pH) was transfected into
8L21-CodonPlus (DE3) RIPL (Stratagene, Cat # 230280) by the heat
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30 EDTA-free (Roche))), and then lysozyme solution was added at a final
concentration of 2 mg/mL. This was ifgubated on ice for one hour, then
upon addition of Triton-X100 at a final concentration of 0.5% and NaC1 at
a final concentration of 100 m_M, this was incubated on ice for ten
minutes. After the cells were disrupted (30 seconds x 5) using an
ultrasesie fiomogenizer, they were centrifuged at 244,000 x G for 20

minutes, and the supematant was 35collected
supernatant, humag rqoombina
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Germline FRI Germline: hVIL2 30 DVVMTOSPLSLPVTLGOPASISC
(SEQ ID NO: 9 3) FR2 Geline: hlIOU.B2 S WYQQKPGKAPELLIY (SEQ ID
NO: 9 6) FR3 Germl.ne: hVK_2 40
GVPDRFSGSGSGTDFTLKISRVEADVGVYMC (SEQ ID NO: 10 1) FR4
Germjine: 1|§]]JK2 FGQGTKLEIK (SEQ ID NO: 10 3) Production of
humanized-Axaz iaberectonsmGyand 0 A" athetic OIIgO DNAs
were gesgnetyor-the tair-a i diee-variable 40 regions
of huma,rglzed Ax225 ant;;body in Whl@@ the CDBJ@g@ns of Ax225 antibody
are grafted intmsthe FR regions of theshumanizeditemgplate sequences.
Each oftthe sywtthetic oligo-DNAs wa&admixed-&tkaPd gene encoding the
vanablé*?eglohg of humanized Ax225%was proo"u’%’@d’ﬁy assembly PCR.
The H qham vk/%\,% namechO and the ﬁ chain Wiz q)|§1ed LO. Assembly
PCR 5 wgs cagded out using KOD- PL;_S (TOYQE@@E ognd by PCR method
according to the following conditionszAmplifieczfgagioeents were obtained
by subjetting Bdreaction4mixture comgsrising thet as&ehed PCR Buffer,
dNTPs“MgSO& KOD-Plus, and 10 fhol of syithiéti®®oligo-DNA to heating
at 94CEI’ five-hinutes, 8nd then perigrming tv\l?o‘;1 reaction cycles
con&st;&g ofé: C for twg minutes, 58§ for two ET‘JEEJ s, and 68C for two
minutegzand fhen adding a 10 primegsincluding a4iggtriction enzyme site
and a Kazak ssquence a&dded to theds end of thesgamsable region and a
primer fduditg a restrittion enzymetsite added$€Fthe 3' end of the
vanabl%i%gloh”at 10 pnidls each, an&ﬁthen per?cﬁ?ﬁr 35 cycles of PCR
reactlor,:i,‘csons;_s&ng of 945% for 30 secgpds 55C2159g seconds, and 68C
for oneygynutey4rhe obtasned amplifige fragme@tf,,wgge cloned using an
animal gsdl expression vactor, and fuged to the crsssant region. 15 Here,
amidatidt$ of the C-termidal amino group due t@-destgtion of the C-terminal
amino 88 lydife residué and deletid of two C-88E¥fhal amino acids
glycme:grgd Iy‘%ﬁm is rep(irted as het{? geneltyzd%b‘ﬁi\_&:d from the H-chain
C-termipal seqyence of1IgG antibody,fAnal. qu,c.ﬂ%tgs 2007 Jan 1; 360 (1):
75-83).1a1knowgis methog;for decreasiigg such hgtgrogeneity is to delete
two H-ctsain Gterminal @mino acids, mamely todeset® glycine at position

446 anH3ysink1at 17 72 3.14E-09
H3 Lo 18 65 2.82E-09
H32  L10 18 70 2.80E-09
H32  L11 18 4 2.74E-09
H32  L12 18 72 2.64E-09
H32  L13 18 73 2.74E-09
H33 L0 19 65 3.04E-09
H33 L1 19 71 3.06£-09
H33  L12 19 72 3.06E-09

H33 L13 18 73 3.02E-09




20 position 447 by EU numbering (Patent Document 4: WO 2009/041613).
Since absence of heterogeneity derivéd from the H-chain C-terminal
sequence is desirable for the humanized Ax225 antibody as well, the IgG1
sequence in which the glycine at position 446 and lysine at position 447 by
EU ngmﬂeex]ng in human IgGl are deleted (SEQ ID NO 106) was used as
the censk; : : he hain,
Vi s 107) v?fz?é"ﬂsed as the
constart¥egidresequence. Discovery ofdamino acldsrgsidues essential to
mainteri#hce 6R&ctivity 3 As describé¥ earlier, §19En@in the Ax225 H
chain at'8ositibff 94 by Kabat numberir§ was pre&r&ﬁ.fd% play an
import role"|§11the bindipg with AXL. OTherefo aluate the effect
of this rﬁglduel_gg activity ,a modified fo; (H6; S (3 O 108) was
producegd, wheggin the regidue of the chymeric antmﬂa chain (chH; SEQ
ID NO: g at position 94 by Kabat numigering was sefsitited with the
residuefir hunan germlize sequence wehich is argisigensThe mutant was
produc#8sby pe#forming assembly PCR&vhich utilz&$ERER. Specifically,
sense-§#8nd dfd antise?3e-strand olig:DNAs tha*fef8 designed
35basdf®n thelamino ad#l sequence E8ntaining th&fibRified site were
syntheﬂ% d. sense %ﬁ’and oligo-D contalngn E‘_%gmodlfled site and
the antjsense aligo-DNA yyhich binds tg the 41 vegc Ei_ggo which the gene
to be meglified iginsertedysand the antisgnse strandgggey DNA containing
the mogdtied siferand thegense strand pdigo-DNA {lgElads to the vector
into whiids thetgene to beeenodified is ingerted were.@mwmined respectively,
and byt foria#ig PCR @g€ing PrimeSTHR (TA/CARAg 4o fragments,
5-end HA# 3'-bA fragmetts containingfthe modifiéd%$i¥e were produced.
Each nfltant wds produc%:’d by linking tF two fragiﬁé’ﬁfggoy assembly

38 2
PCR. %proﬁced mutdfits were inselfed into a %g r&ssion vector that
enableg, gxpreggion of thg4nserted genggin animal,Gglis,gnd the nucleotide
sequenggy of thgyobtainedg gxpression vggtor was geiggmgined by a method
known taghose skilled inghe art. Expression and puificedion of chl-ELO
(H-chairmaehli/SBQ ID NOz4.; L chain LGSEQ 10 ID84ee®H5) and H6/LO (H
chain I4/SEQ1D NO: 168; L chain LORBEQ ID N#8FSwere carried out
accordiftfto thd*method & Example |. The sequeA&@§R% chH and H6 are
comple thé‘%ﬁme exc% t for posmoﬁsg4 by Kafat® Lﬂ%berlng so the
effect 'f'i is re |pue alonf-scan be evalygted The {%gglﬁ% of affinity
evaluatjgn of ghi H/LO and,E6/L0 by Biaggre are showgy igTable 5. 15 A
sgmﬁcqagdeq_ggse in affigity was confggmned for HGdkP #a comparison to
chH/LQ4Bhis showed thatgfor binding ofzhe Ax225. agttilbedy and
humanized Ax225 antibody to AXL-FND1, glycine is preferred as the
residue at position 94 by Kabat numbering in the H chain, and arginine is
inappropriate. 20[Table 5] KD(M) chHLO1.59E-09 H6LO1.23E-08
Production of H9 an H-chain variable region with improved affinity The
amino acid residue at position 73 by Kabat numbering of HO (SEQ ID NO:
2), 25Wh|ch is the H chain of HO/LO, is threonine (T), but upon
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and antisense-strand oligo-DNAs that were designed based on the amino
acid sequence containing the modifieéf site were synthesized. The sense
strand oligo-DNA containing the modified site and the antisense oligo-DNA
which binds to the vector into which the gene to be 42 modified is
msert{ard;;eaﬂ;i the antlsense strand ollgo DNA containing the modified site

- SOASESirand 10-DNA-tha ctor into which the
gene etk HdHfed IBNngditac HLStmbined YeShec ively, and by
glmeSTAR éﬂAKARA)@ ﬁagments 5'-end and
3-end fiagmants contaising the modified site wesiegeroduced. Each 5
mutantidas protiuced B2 linking the tvo fragmesas-dy assembly PCR. The
producéﬁfmuféﬁts weréinserted |nt65an expre‘s%‘?Sr?R/ector that enables
expresg&n oftfﬁe mser%d gene in a;gmal ceIIs‘ a@g(gahe nucleotide
sequenge of i obtainegl expressiofgvector wasglgéermined by a method
known ¥@thosesskilled iz# the art. Anébodies wesggoduced and purified
accordl'f‘gc; to #hé metho&of Example‘ﬁ 10AffiRi3Fr8asurement of 119/L0
was camgd OHE by the gﬁethod of Exbegmple 2, é gﬁfﬁ} result is shown in
Table Gi4craage in affipity was confymed foralgk®/b§ in comparison to
HO/LOH§Fablei6] 15 KD¢N) HO/LOZA4E-09 HIA0B.58E-09 [Example 3]
Identifi¢&fion B8mutatio#? sites which vill changésthe®isoelectric point
Identlflé'éﬁ bﬁ‘amutatloﬁ sites 20As7§ method §£§r<g§ulatlng the plasma
half-lifeq@ an atibody, 4 method Ofﬁé)ntI’O"II’lQ the sarface charge of an
antibodyasnoleagslle by medifying amism acid residaes exposed to the
surfaceét an'&dtibody Afolecule is k¥fown (Paf’e???l@@)cuments 2 and 3).
Specmgény, |tl1% knownl?’xat decrea '&g the is %E?c point (pl) value of
an antihggly engbles prglongation of4he plasmga, life of the antibody.
Convenrsaly, itig knownsthat increasing the isoebzetbie point of 25an
antibod¥*8hortéhs its plélsma half-lif€3and impt@¥e4fts tissue distribution
propert §(N{g§1 >patent Hlocuments 28 and 29)? MEBrom the above, a
humanizad Ax225 antibgdy with a mgdified |sg%l&cggc point is expected to
have amstsongess antitumar activity due to prolongsdoplasma half-life or
improvédttissb¥ distribdion propertiés. Therefo#@E-4Mino acid residues
that allc(azf’reg t|on of pharmacéﬁlnetlcs o BERumanized Ax225
antibo jpisting tl}g surface chﬁrge on th,eaé@ﬁi)ody molecule without
having ftects.an the antibody's binding activitysagawst antigens and
three-ditffensidial structtire were idéatified. Spestieally, mutation sites
that caff¥hangé the |so@ectr|c pomf’@\nthout g?ééﬁs??educmg affinity as

H5 i 1,93E:0
measur,_%(g by Biacore v\g;re searcheq %or in thgg@gl@iﬂe region of H9/LO (H
chain 1&&/SELQ5ID NO: 33; L chain LQJSEQ ID Nk .65).

H50 L37 32 82 2.72E-08




43 As a result of using a three-dimensional structural model of the
humanized Ax225 antibody to screensfor mutation sites that can change
the isoelectric point of the variable region without greatly decreasing the
binding to AXL, several mutation sites were found. Modifications in the H
chain@andble shabuihat decreasaihedsoclesiiicdpointare shown in Table 7
5and Table 8 (modification sites in the H chain for decreasing the
isoelectric peibl)i-anch tahle-A-tmogification.sites,indhadl.chain.dor
decreasing.thedsQelestiicheintluanrd-madifications iths-Fehainand L
chainthakincreass dhedsRelealic RolntAre: shawn.indakla &0-aae.T akle
11 (madification.sites:in theHchain forincieasing.thesorteaticpnt),
anpl 'E@JQJ%%&&m&%@&é@%&%&@ﬁ&@&e&!ﬂ?&i&%@&(&jﬁ%@&@%@&%@cmc
pointyFach.Qhibgxariants were Rsedusediand. L0.purificd by, the.method
of Examplel. NIty syaluationof.cach ohihevarantz oy Biacorewas
carrigghouti Ry he.methad.ofEXAMpILic: ASDWRINTARIBS. 13 iedexthe
afflnlg){dp{fg@ggepge@q M@EQQMQQQ&@QOW a large decrease compared to
that of HY/LHQ,, The.sEQRHR.NOs et the.H.chain and Lehain & sach of the
variagts are @sashawndn;Lables 134018 Ir44aklesd.tlaRlg s8] 5 m
LUOL2.2,0 :0M-A0% MQ,:MR-21.5AL MM 5174500 NAMCHS; place

15 during storage causes the above-mentioned heterogeneity; therefore, it is desirably suppressed as
much as possible. Furthermore, it is reported that the deamidation reaction readily occurs
particularly at a site where asparagine (N) and glycine {(3) are next to each other {~NG-)
(Geiger et al, J. Biol. Chem. 1987, 262: 785-794). Since a sequence in which asparagine (N)
and glycine (G) are next to each other exists in CDR1 of LO (8EQ ID NO: 65}, amino acid

20 substitution at this site was considered to enable suppression of the deamidation reaction.

Specifically, suppression of deamidation reaction by amino acid substitution was carried
out as follows.  Substitution of alanine {A) for glycine (G) at position 29 by Kabat numbering
in L0 (SEQ ID NO: 65) was considered to enable suppression of the deamidation reaction.
Therefore, 1.36 (SEQ 1D NO: 81} in which glycine (G) is replaced with alanine (A) at position

25 29 by Kabat numbering in LO (SEQ ID NO: 65) was produced.  Similarly, substitution of
alanine (A) for glycine {G) at position 29 by Kabat numbering in L11 (SEQ ID NO: 71) was
considered to enable suppression of the deamidation reaction.  Therefore, L21 (SEQ ID NO:
83) in which glycine (G) is repiaced with alanine (A) at position 29 by Kabat numbering in L1}
(SEQ ID NO: 71} was produced. These were used to produce H%/L36 (H chain: HY/SEQ ID

3¢ NO: 3; L chain: L36/SEQ ID NO: 81), H36/L.36 (H chain: H36/SEQ ID NO: 22; L chain:
L36/8EQ 1D NO: 81), and H32/L21 (H chain: H32/8EQ ID NO: 18; L chain: 1L21/SEQ ID NO:
83). These variants were produced and purified by the method of Example 1.

Affinity measurements on the produced variants were carried out by the method of
Example 2. The results are shown in Table 16.  All variants had affinity that was not

35 remarkably decreased compared to that of H3/L0, and suppression of the deamidation reaction

was considered to be possible.



0 a-J-J WG we. w.et Hn O0- 0- Co Co om om 0- 0- 3>,3> 15; LULU
(130 siccolcosico CNI'70,--NCr0 0006600 0 0 SCSC -4-J <C77 HCO3
COP,i0 104 cr) c)c) Table 8 is a continuation of Table 7. [Table 9]

[Table 16]
H L KD(M)
HI9 1.0 3.58E-09
HY L36 3.60E-09
H36 L36 2.59E-09
H32 .21 3.81E-09

5 [Example 3] Discovery of mutation sites for increasing the antibody expression level

As amethod for producing antibody pharmaceuticals, 2 method that uses mammalian
ceils to construct a stable transfectant that produces the antibody of interest is generally used.
Herein, since the level of antibody expression by the stable transfectant is an important factor

1¢  linked to production cost of antibody pharmaceuticals, it is desirable that the antibody expression
level is sufficiently high.

To evaluate the effects of Ax225 antibody humanization on the antibody expression
level, four types of antibodies, chimeric chH/chl antibody (¥ chain chH/SEQ 1D NQ: 1; L chain
chlL/SEQ 1D NO: 64); HO/chL wherein the H chain alone is humanized (H chain HO/SEQ ID

15 NO: 2; L chain chL/SEQ ID NO: 64); chiH/L0 wherein the L chain alone is humanized (H chain
¢hH/SEQ ID NO: 1; L chain LO/SEQ ID NO: 65); and HO/L0 wherein both chains are
humanized (H chain HO/SEQ 1D NO: 2; L chain LO/SEQ ID NO: 65), were expressed according
to the method of Example 1.

20 Quaptification of antibody concentration in the culture supernatant by Biacore-0

Quantification of antibody concentration in the culture supernatant using Biacore-Q
(BIACORE) was carried out by the following method,
The sensor chips were produced by immobilizing approximately 5,000 RU of
recombinant Protein A onto CMS5 (GE Healtheare) by amine coupling. HBS-EP was used as the
25 running buffer, 10 mM glycine-HCI (pH 1.5) was used as the regeneration buffer, and the flow
rate was set to 5 ul/min. Furthermore, to produce a calibration curve, the chimeric antibody or
the humanized antibody expressed and purified by the method of Example 1 were prepared at
concentrations of 2,000, 1,000, 508, 250, 125, and 62.5 ng/ml..
The collected culture supernatant was suitably diluted using HBS-EP to produce
30 antibody concentrations that correctly lie on the calibration curve.  The prepared culture

supernatant and the samples for calibration curve production were subjected to Biacore-Q, and
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_1 ! ’L:,lem;lefzifa’cfm lﬁ'&'&l&mgpﬁgfalm caleulated.
As aresult, it was found that humanizing the L chain increased the level of Ax225
antibody expression by two- to three-folds (Fig. 4).

Identification of mutation sites that increase the antibody expression level

From the three-dimensional structural modei, the residue at position 42 by Kabat
numbering in the L chain FR2 was expected to contribute greatly to the expression level.
Specifically, substituting lysine (¥} for the residue at position 42 by Kabat numbering was

10 expected to enable enhancement of the expression Jevel.  This speculation does not contradict
the fact that the residue at position 42 by Kabat numbering in the chimeric antibody L chain
(chL/SEQ ID NO: 64) is giutamine (Q), whereas this residue in the humanized antibody L chain
(LO/SEQ ID NO: 65) is lysine (K).

To evaluate the effect of the residue at position 42 by Kabat numbering in the L chain on

15 the expression level, H32/L.11 (H chain H32/SEQ ID NO: 18; L chain L11/SEQ ID NQ: 71) and
H32/1.12 ( chain H32/SEQ ID NO: 18; L chain L.12/SEQ ID NO: 72) were expressed by the
method of Example !, and the antibody concentration in the culture supernatant was measured.
The difference between the two types of L chains, 11 and L 12, used herein is that the residue at
position 42 by Kabat numbering in the L11 is lysine (K) whereas that in L12 is replaced with

20 glatamic acid {E). Since the sequences of the two are completely identical except for position
42 by Kabat numbering, the influence of this residue alone can be evaluated.

The results are shown in Fig. 5. H32/L11 whose position 42 by Kabat numbering is
lysine showed an approximately three-fold enhancement of the expression level as compared to
H32/L12 in which this residue is glutamic acid. Therefore, substituting lysine for the residue at

25 position 42 by Kabat numbering was shown to enable great enhancement of the expression level
(Fig. 5).

[Example 6] Measurement of antitumor effect of humanized Ax225 antibody on mouse xenograft

model with human pancreatic adenocarcinoma
36
6-1. Production of mouse xenografl model with human pancreatic adenocarcinoma
Human pancreatic adenccarcinoma cell line PANC-1 obtained from Dainippon Pharma
Co., Ltd. (currently Dainippon Sumitomo Pharma Co., Ltd.) was prepared using HBSS to
provide 2.5 x 107 cells/ml.  Two-hundred microliters of the cell suspension solution (5 x 10°
35  cells/mouse} was inoculated subcutancously to the inguinal region of
CAnN.Cg-Foxnl<nuw>/CrlCrlj nu/nu (BALB-nwnu) mice purchased from Japan Charles River
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1 INchletd- G VehQdt hQldebi-E8Gek 06616840 hn’ the mice were subjected (o

the experiment.

6-2, Antibody preparation and administration

5 The antibody was prepared at § mg/ml. in PBS, and was administered intraperitoneally
to human pancreatic adenocarcinoma-xenografted mice at 10 mg/kg once a week for two weeks.

As a negative control, PBS was administered similarly.

6-3. Evalvation of antitumor effects

16 The antitumor effect in the human pancreatic adenocarcinoma-xenografted mouse
model was caleulated as a tumor growth inhibiting effect by comparison with the amount of
tumor growth in the negative control group seven days after the final administration.

jturnor growth inhibiting effect (%6)1 = (1 - [amount of tumor growth in the
antibody-treated group] / [amount of tumor growth in the control group]) x 100

15

6-4. Statistical treatment

The tumor volume was expressed by the mean + standard deviation.  Statistical
analyses were carried out by comparing the control group and the treated group by the LSD
method using SAS Preclinical Package Version 5.0. A 95% confidence level (*; p < 0.05) was

20 used to indicate significance.

6-5. Results
As shown in Fig. 6, similarly to the mouse antibody and the chimetic antibody, the
humanized Ax225 antibody (H%/L0) showed significant tumor growth inhibiting effects as
25 compared to the PBS-administered group.

[Example 7] Measurement of antitumor effects of humanized anti-AXL antibodies on mouse

xenograft model with human pancreatic adenocarcinoma (2)

30 7-1. Production of mouse xenopraft model with humean pancreatic adenocarcinoma

Human pancreatic adenocarcinoma cell line PANC-1 obtained from Dainippon Pharma
Co., Lid. (currently Dainippon Sumitomo Pharma Co., Ltd.) was prepared using HBSS to
provide 2.5 x 107 cells/mL.  Two-hundred microliters of the cell suspension solution (5 x 10°
cells/mouse) was inoculated subcutanecusly to the inguinal region of
35 CAaN.Cg-Foxal<nu>/CriCrlj nw/pu (BALB-nwnu) mice purchased from Japan Charles River

Co. Ltd.  When the tumor volume reached approximately 200 mmy’, the mice were sibjected to
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the experiment.

7-2. Antibody preparation and admim'sﬁation

Each antibody was prepared at 1 mg/ml in histidine buffer solution {20 mM
Histidine-HC], 150 mM NaCl, pH 6.0), and was administered into caudal vein of human
pancreatic adenocarcinoma-xenografted mice at 10 mg/kg once a week for two weeks. Asa

negative control, histidine buffer solution was administered similarly.

7-3. Evaluation of anfitumer effects

The antitumor effects in the hurnan pancreatic adenocarcinoma-xenografied mouse
model were caloulated as a tumeor growth inhibiting effect by comparing the amount of tumor in
each antibody-administered group and the amount of tumor in the negative contro! group seven
days after the final administration.

7-4, Statistical treatment
The tumor volume was expressed by the mesn + standard deviation.  Statistical

analyses were carried out by comparing the control group and the treated group by the LSD
method using SAS Preclinical Package Version 5.0. A 95% confidence level (*; p < 0.05) was
used to indicate significance.

7-5. Results
As shown in Fig. 7, the antibody-administered groups showed significani tumor growth
inhibiting effects as compared to the histidine buffer solution-administered group.

Industrial Applicability
The present inventors succeeded in obtaining humanized anti-AXL antibodies. The
anti-AXL antibodies of the present invention have high antitumor activity, and are useful as

antitumor agents and diagnostic agents for cancer.
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u- Cmg’g ;ﬁgeay t-lﬁ re‘l&nizzs!-?ﬁgijdgrrgigfm, which is an antibody of any one of (1) to
5 (6) below:

(1) an antibody comprising a heavy chain variable region comprising a CDR1 comprising the
amino acid sequence of any one of SEQ ID NOs: 33 o 37, a CDR2 comprising the amino acid
sequence of any cne of SEQ ID NOs: 38 to 48, and a CDR3 comprising the amino acid sequence
of SEQ I NO: 49,

10 (2) an antibody comprising a heavy chain variable region of SEQ ID NO: 2 (HO);
(3) an antibody comprising a light chain variable region comprising a CDR1 comprising the
amine acid sequence of any one of SEQ ID NOs: 84 to 89, a CDR2 comprising the amino acid
sequence of SEQ ID NO: 90, and a CDR3 comprising the amine acid sequence of SEQ ID NO:
91,

15 (4) an antibody comprising a light chain variable region of SEQ ID NO: 65 (L0);
(5) an antibody comprising the heavy chain variable region of (1} and the light chain variable
region of (3); and
(6} an antibody having one or more amino acid substitutions, deletions, additions, and/or
insertions in the antibody of any one of (1) to (5), which has equivalent activity as the antibody

20 of any one of (1) to (5).

2. A humanized antibody that recognizes FNDI domain of AXL, which is an antibody of any one
of (1) to {6) below:
(1) an antibody comprising a heavy chain variable region comprising a CDR! comprising the

25 amino acid sequence of any one of SEQ ID NOs: 33 to 37, a CDR2 comprising the amine acid
sequence of any one of SEQ ID NOs: 38 to 48, and a CDR3 comprising the amino acid sequence
of SEQ ID NO: 49, as well as an FR1 comprising the amino acid sequence of SEQ ID NO: 51,
an FR2 comprising the amino acid sequence of SEQ ID NO: 53, an FR3 comprising the amino
acid sequence of SEQ ID NO: 109 or 58, and an FR4 comprising the amino acid sequence of

30 SEQIDNO:61;
(2) an antibody comprising the heavy chain variable region of SEQ 1D NO: 2 (HO);
(3) an antibody comprising a light chain variable region comprising a CDR1 comprising the
amine acid sequence of any one of SEQ ID NOs: 84 to 89, a CDR2 comprising the amino acid
sequence SEQ 1D NO: 90, and a CDR3 comprising the amino acid sequence of SEQ ID NO: 91,

35  aswell as an FR1 comprising the amino acid sequence of SEQ ID NO: 93, an FR2 comprising
the amino acid sequence of SEQ ID NO: 96, an FR3 comprising the amino acid sequence of
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SEQ ID NO: 101, and an FR4 comprising the amino acid sequence of SEQ ID NO: 103;

(4) an: antibody comprising the light chain variable region of SEQ ID NO: 65 (LO);

(5) an antibody comprising the heavy chain variable region of (1) and the light chain variable
region of (3); and

(6) an antibody having one or more amino acid substitutions, deletions, additions, and/or
insertions in the antibody of any one of (1) to (5), which has equivalent activity as the antibody
of any one of (1) to (5).

3. The antibody of claim 1 or 2, wherein the amino acid residue at position 94 by Kabat

numbering in the heavy chain variable region is glycine.

4. The antibody of any one of claims | to 3, wherein the amino acid sequence of the heavy chain
variable region comprises at least one of the following amino acid residues:

(1) the amino acid residue at position 31 by Kabat numbering in the heavy chain variable region
is aspartic acid, glutamic acid, lysine, or arginine;

(2) the amino acid residue at position 40 by Kabat numbering in the heavy chain variable region
is proline;

{3} the amino acid residue at position 41 by Kabat numbering in the heavy chain variable region
is arginine;

(4) the amino acid residue at position 43 by Kabat numbering in the heavy chain variable region
1s glutamine or glutamic acid;

(5) the amino acid residue at position 44 by Kabat numbering in the heavy chain variable region
is arginine; '

(6) the amino acid residue at position 48 by Kabat numbering in the heavy chain variable region
is isoleucine;

{7 the amino acid residue at position 61 by Kabat numbering in the heavy chain variable region
is glutamic acid, lysine, or arginine;

{8) the amino acid residue at position 62 by Kabat pumbering in the heavy chain variable region
is glutamic acid;

(9) the amino acid residue at position 64 by Kabat numbering in the heavy chain variable region
is glutamine;

{10) the amino acid residue at position 65 by Kabat numbering in the heavy chain variable region
is aspartic acid;

(11) the amino acid residue at position 73 by Kabat numbering in the heavy chain variable region
is asparagine; and

(12} the amino acid residue at position 105 by Kabat numbering in the heavy chain variable
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region is glutamic acid or arginine.

3. The antibody of any one of claims 1 to 3, wherein the amino acid sequence of the heavy chain
variable region comprises at least one of the following amino acid residues:
3 (1) the amino acid residue at position 41 by Kabat numbering in the heavy chain variable region
is arginine;
(2) the amino acid residue at position 43 by Kabat numbering in the heavy chain variable region
is glutamine;
(3) the amino acid residue at position 44 by Kabat numbering in the heavy chain variable region
1¢  is arginine;
(4) the amino acid residue a position 61 by Kabat numbering in the heavy chain variable region
is arginine; and
(5) the amino acid residue at position 73 by Kabat numbering in the heavy chain variable region
is asparagine.
15
6. The antibody of any one of claims 1 to 5, wherein the amino acid sequence of the light chain
variable region comprises at least one of the following amino acid residues:
{1} the amino acid residue at position 17 by Kabat numbering in the light chain variable region is
arginine;
20 (2) the amino acid residue at position 24 by Kabat numbering in the light chain variable region is
glutamine;
(3) the amino acid residue at position 27 by Kabat numbering in the light chain variable region is
glutamic acid or arginine;
(4) the amino acid residue at position 29 by Kabat numbering in the light chain variable region is
25  alanine;
(5) the amino acid residue at position 42 by Kabat numbering in the light chain variable region is
glutamic acid or glitamine;
(6) the amino acid residue at position 43 by Xabat numbering in the light chain variable region is
lysine;
30 (7) the amino acid residue at position 100 by Kabat numbering in the light chain variable region
is arginine;
{8) the amine acid residue at position 104 by Kabat numbering in the light chain variable region
is valine; and
(9) the amino acid residue at posifion 147 by Kabat numbering in the light chain variable region
35 s ghutamic acid
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7. The antibody of any one of claims 1 to 5, wherein the aminoe acid sequence of the light chain
variable region comprises at least one of the following amino acid residues:

(1) the amino acid residue at position 17 by Kabat numbering in the light chain variable region is
arginine;

(2) the amino acid residue at position 24 by Kabat numbering in the light chain variable region is
ghutamine;

(3) the amino acid residue at position 27 by Kabat numbering in the light chain variable region is
arginine;

(4) the amino acid residue at position 29 by Kabat numbering in the light chain variable region is
alanine;

(3) the amino acid residue at position 45 by Kabat numbering in the light chain variable region is
Iysine;

(6) the amino acid residue at position 100 by Kabat numbering in the light chain variable region
is arginine;

{7) the amino acid residue at position 104 by Kabat numbering in the light chain variable region
is valine; and

(8) the amino acid residue at position 107 by Kabat numbering in the light chain variable region
is ghutamic acid.

8. The antibody of any one of claims 1 to 5, comprising at least any one of the following heavy
chain variable repions:

(1) a heavy chain variable region comprising a CDR1 comprising the amine acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ ID NO: 38, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49,

(2) a heavy chain variable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO: 34, a CDR2 comprising the amino acid sequence of SEQ ID NO: 38, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49,

(3) a heavy chain vaniable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NC: 35, a CDR2 comprising the amino acid sequence of SEQ 1D NO: 38, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49;

(4) 2 heavy chain variable reglon comprising 2 CDR1 comprising the amino acid sequence of
SEQ ID NO: 33, a CDRZ comprising the amino acid sequence of SEQ I NO: 39, and a CDR3
comprising the amino acid sequence of SEQ 1D NO: 49;

(5) a heavy chain variable region comprising a CDR! comprising the amino acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ I NO: 40, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49;
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(6) a heavy chain variable region comprising a CDRI comprising the amino acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ IDNO: 41, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49;
{7) a heavy chain varizble region comprising a CDR1 comprising the amino acid sequence of

3 SEQID NO: 33, a CDR2 comprising the amino acid sequence of SEQ ID NQ: 42, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49;
(8) a heavy chain variable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ 1D NO: 43, and a CDR3
comprising the amine acid sequence of SEQ ID NQ: 49;

10 (9} aheavy chain variable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NQ: 33, a CDR2 comprising the amine acid sequence of SEQ ID NO: 44, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49;

(1) a heavy chain variable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ ID NO: 45, and a CDR3

15 comprising the amino acid sequence of SEQ ID NO: 49,

(11) a heavy chain variable region comprising a CDR! comprising the amino acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amine acid sequence of SEQ D NO: 46, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49,

(12) a heavy chain variable region comprising a CDR1 comprising the amino acid sequence of

20 SEQID NO: 36, a CDR2 comprising the amino acid sequence of SEQ 1D NO: 38, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49,

(13} a heavy chain variable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO: 37, a CDR2 comprising the amine acid sequence of SEQ 1D NO: 38, and a CDR3
comprising the amino acid sequence of SEQ ID NQ: 49;

25 (14) a heavy chain variable region comprising a CDR1 comprising the amino acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ ID NQO: 47, and a CDR3
comprising the amino acid sequence of SEQ ID NO: 49; and
(15) a heavy chain variable region comprising a CDR1 comprising the amine acid sequence of
SEQ ID NO: 33, a CDR2 comprising the amino acid sequence of SEQ D NO: 48, and 2 CDR3

30 comprising the amino acid sequence of SEQ ID NO: 49.

9. The antibody of any one of claims 1 to 7, which is selected from the group consisting of (1) to
(25) below:
(1) an aptibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

35 comprising the amino acid sequences of SEQ ID NOs: 33, 38, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
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1D NOs: 84, 90, and 91, respectively;

(2) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

comprising the amino acid sequences of SEQ 1D NOs: 33, 38, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
5 IDNOs: 85, 90, and 91, respectively;

(3) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

comprising the amino acid sequences of SEQ ID NOs: 33, 38, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

ID NQOs: 86, 90, and 91, respectively;

10 (4) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ 1D NOs: 33, 38, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 87, 90, and 91, respectively;

(5) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

15 comprising the amino acid sequences of SEQ ID NOs: 33, 38, and 49, respectively, and a light
chain variable regicen comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 88, 50, and 91, respectively,

(6} an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the arine acid sequences of SEQ 1D NOs: 34, 38, and 49, respectively, and & light

20 chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
D NOs: 84, 90, and 91, respectively;

{7} an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ 1D NOs: 35, 38, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

25 1D NOs: 84, 90, and 91, respectively;

(8) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 39, and 49, respectively, and a light
chain variable regien comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
I NOs: 84, 90, and 91, respectively;

30 (9) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 40, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 84, 90, and 91, respectively;

{10) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and
35  3comprising the amino acid sequences of SEQ ID NOs: 33, 41, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
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ID NOs: 84, 90, and 91, respectively;

{11) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

comprising the amino acid sequences of SEQ ID NOs: 33, 42, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
5 ID NOs: 84, 90, and 91, respectively;

(12) an antibody comprising a heavy chains variable region comprising CDRs 1, 2, and 3

comprising the amine acid sequences of SEQ ID NOs: 33, 43, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

I NOs: 84, 50, and 91, respectively;

10 (13) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 44, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 84, 96, and 91, respectively;

(14) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3

15 comprising the amino acid sequences of SEQ ID NOs: 33, 44, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comptising the amino acid sequences of SEQ
1D NOs: 85, 90, and 91, respectively;

(15) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 45, and 49, respectively, and a tght

20 chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 84, 90, and 91, respectively;

(16) an antibody comprising & heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 46, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ

25  ID NOs: 84, 90, and 91, respectively;

(17} an antibody comprising a heavy chain variable region comprising CDRs 1,2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 44, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 89, 90, and 91, respectively;

30 (18) an antibody comprising a heavy chain variable reglon comprising CDRs 1,2, and 3
comprising the amine acid sequences of SEQ ID NOs: 36, 38, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
> NOs: 84, 90, and 91, respectively;

(19} an antibody comprising a heavy chain variable region comprising CDRs 1,2, and 3
35 comprising the amine acid sequences of SEQ ) NOs: 37, 38, and 49, respectively, and a light

chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
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1D NOs: 84, 90, and 91, respectively;

(20) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ 1D NOs: 33, 47, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
I NOs: 84, 90, and 91, respectively;

(21) an antibedy comprising 2 heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 48, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 84, 90, and 91, respectively;

(22) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ TD NOs: 33, 48, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 85, 90, and 91, respectively;

(23) an antibody comprising 2 heavy chain varishle region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 48, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
1D NOs: 87, 90, and 91, respectively,

(24) an antibody comprising & heavy chain variable region comprising CDRs 1, 2,and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 47, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 85, 90, and 91, respectively; and

(25) an antibody comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 33, 47, and 49, respectively, and a light
chain variable region comprising CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ
ID NOs: 87, 90, and 91, respectively.

10. The antibody of claim I or 2 comprising the heavy chain variable region of any one of SEQ
ID NOs: 2 to 32, and the light chain variable region of any one of SEQ ID NOs: 65 to 83,

11. A chimeric antibody comprising the heavy chain variable region of SEQ ID NO: 1, the light
chain variable region of SEQ I NO: 64, and human antibody-derived constant regions, or the
antibody of claim 1 having one or more amino acid substitutions, deletions, additions, and/or

nsertions in the chimeric antibody, which has equivalent activity as the chimeric antibody.

12. The antibody of any one of claims 1 to 11, wherein the amino acid residue at position 42 by

Kabat pumbering in the amino acid sequence of the light chain variable region is lysine.



65 3.03E-09 1428 LO 15 65 2.94E-09 H30 LO 16 65 2.70E-09 H31 LO 17
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13. A pharmaceutical composition comprising the antibody of any one of claims 1 to 12 as an

active ingredient.

5  14. An anticancer agent comprising the antibody of any one of claims 1 to 12 as an active

ingredient.

15. The anticancer agent of claim 14, wherein the cancer is pancreatic cancer, gastric cancer,
lung cancer, osteosarcoma, colon cancer, prostate cancer, melanoma, endometrial cancer, ovarian
10 cancer, uterine leiomyoma, thyroid cancer, cancer stem cell, breast cancer, bladder cancer, renal

cancer, gloma, neuroblastoma, or esophageal cancer,

16. The anticancer agent of claim 14, wherein the cancer is glioma, gastric cancer, endometrial
cancer, non-small-cell lung cancer, pancreatic adenocarcinoma, or breast cancer,

15
17. The anticancer agent of claim 14, wherein the cancer is pancreatic adenocarcinoma or breast

Cancer.
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SEQUENCE LtSTING
110> CHUGAT SEIYAKU KABUSHIK! KAISHA
<120>  Anti-AXL antibody
<130> C1-A0%06P

150> JP 2009-118725
<151> 2009-05-15

{160> 117

170> Patentln version 3.4
210> 1

Q211> 19

<212> PRT

213> Artificial

220>
€223> an artificially synthesized sequence

<400> 1

Gin Vai Gln Leu Lys GIn Ser Gly Pro Gly Leu Val Ala Pro Ser GIn
5 10 15

Ser Leu Ser lle Thr Cys Thr Val Ser Giy Leu Ser Leu Thr Ser Phe
20 25 30

Giy Vai Asp Trp Val Arg Gln Ser Pro Gly Lys Giy Leu Giu Trp Leu
35 40 45



18 73 2.74E-09 1133 LO 19 65 3.04E-09 1-133 L11 19 71 3.06E-09 1433
L1219 72 3.06E-09 1433 L13 19 73 3.02E-09 51 [Table 14]

Gly Val ite Trp Giy Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Ser |le Ser Lys Asp Asn Ser Lys Ser Gln Val Phe Leu
65 70 75 80

Lys Met Asn Ser Leu Gin Thr Asp Asp Thr Ala Met Tyr Tyr Cys Ala
85 90 95

Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gy
100 105 10

Thr lLeu Val Thr Val Ser Ala
115

Qi 2

<2ty 19

Q212> PR

213> Artificial

L2205
223> an artificially synthesized sequencs

<400> 2

Gin Val Thr Leu Lys Glu Ser Giy Pro Val Leu Val Lys Pro Thr Glu
1 5 10 15

Thr Leu Thr Leu Thr Cvs Thr Val Ser Gly Phe Ser Leu Ser Ser Phe



HEAVY CHAIN LIGHT CHAIN 3EO ID NO OF HEAVY CHAIN 8EO ID NO
OF LIGHT CHAIN KD(M) 119 L25 3 74 3.54E-09 H9 L27 3 75 3.07E-09
H9 L28 3 76 3.06E-09

20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu &lu Trp Met
35 40 45

Gly Val Ile Trp Gly Giy Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Thr |ie Ser Lys Asp Thr Ser Lys Ser Gln Val Val Leu
65 70 15 80

Thr Met Thr Asn Met Asp Pro Val! Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 g5

Gly Glu Gly Ser Lys Tyr Gly Aia Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 3

Q211> 119

212> PRT

213> Artificial

220>
{223> an artificially synthesized sequence

400> 3
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L35 380 2.37E-09 li 9 L37 3 82 2.69E-09 H34 LO

Gin Val Thr Leu Lys Glu Ser Gly Pro Vaj Leu Val Lvs Pro Thr Giu
i 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Glv Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Val lte Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Thr ile Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65 10 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Oys Ala
85 90 g5

Gly Glu Gly Ser Lys Tyr &ly Aia Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 4
<> 118
212> PRT



20 65 5.94E-09 H35 LO 21 65 3.65E-09 H36 LO 22 65 1.96E-09 H36 L1
22 66 2.03E-09 H36 L10 22 70 1.87E09 H36 L11 22 71
<213> Artificial

220>
223> an artificially synthesized sequence

<400> 4

GIn Val Thr Leu Lys Glu Ser Gly Pro Vai Leu Val Lys Pro Thr Glu
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Asp Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Vel lie Trp Gly Gty Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Thr tle Ser Lys Asp Asn Ser Lys Ser Gln Vai Val Leu
65 70 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Glu Gty Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Va! Thr Val Ser Ser



2.08E-09 H36 L27 22 75 1.94E-09 H36 L28 22 76 1.95E-09 H36 L31 22
78 1.67E-09 H36 L34 22 79 2.01E-0961436 L35 22 BO 1.94E-09 H36

115

210> B

Qi 19

<212>  PRT

213> Artificial

220>
<223> an artificially synthesized seguence

400> 5
Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

f 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Glu Phe
20 25 30

Gly Val Asp Trp Val Arg Gln Ala Pro Gly Lys Giy Leu Glu Trp Met
35 40 45

Gly Val lle Trp Gly Giy Gly Ser Thr Asn Tyr Asn Ser Ala leu Lys
50 55 60

Ser Arg Leu Thr ile Ser Lys Asp Asn Ser Lys Ser &ln Val Val Leu
65 70 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Gys Ala
85 80 95



L37 22 82 2.20E-09 H37 LO 23 65 2.92E-09 H38 LO 24 65 2.92E-09 H39
LO 25 65 3.43E-09 1140 LO 26 65 3.31E-09 1141 LO 27

Gly Glu &iy Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

Q10> 6

Q15 119

212> PRT

213> Artificial

{2205
€223> an artificially synthesized sequence

<400> 6

Gin Val Thr Leu Lys Giu Ser Gly Pro Vai Leu Yal Lys Pro Thr &iu
1 5 10 15

Thr Leu Thr Leu Thr Gys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Gln 81y Lea Glu Trp Met
K] 40 45

Gly Val ile Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Thr lie Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu



65 2.35E-09 H46 LO 28 65 1.87E-09 H46 L1 28 66 1.84E-09 H46 L10 28
70 1.88E-09 1146 L11 28 71 1.80E-09 1146 L27 28 75 1.90E-09

65 70 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Glu Gly Ser Lys Tyr Gly Aia Trp Phe Ala Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Vai Ser Ser
115

210> 7

211> 119

212> PRY

Q13> Artificial

220>
223> an artificially synthesized seguence

400> 7
Gin Val Thr Leu Lys Giu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

1 b 10 11

Thr Leu Thr Leu Thr Cys Thr Yal Ser Gly Phe Ser Lsu Ser Ser Phe
20 25 ki

Gly Val Asp Trp Val Arg Gin Pro Pro Gly Glu Gly Leu Glu Trp 1le
35 40 45



H46 L28 28 76 1.86E-09 H46 L31 28 78 1.90E-09 1146 L34 28 79
2.22E-09 1146 L35 28 80 2.04E-09 1846 L37 28 82 2.30E-09 52

Gly Val ile Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala tsu Lys
50 55 60

Ser Arg Leu Thr !le Ser Lys Asp Asn Ser Lys Ser @In Val Val Leu
65 T0 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly GIn Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 8

211> 119

<212> PRY

Q213> Artificial

220>
223> an artificially synthesized seguence

<400> 8

Gin Val Thr Leu Lys Glu Ser Gily Pro Val Leu Val Lys Pro Thr Glu
1 5 10 i5

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser leu Ser Ser Phe



[Table 15] HEAVY LIGHT SO ID NO OF SEO ID NO OF CHAIN
CHAIN HEAVY CHAIN | IGHT CHAINKD(M) 1147 LO 29 65 1.84E-09
H47 L1 29 66 1.89E-09 H47 L10

20 25 30

Giy Val Asp Trp Val Arg Gin Alza Pro Giy Lys Giy Leu Giu Trp Met
35 40 45

Gly Vai ile Trp &ly Gly Gly Ser Thr Asn Tyr Asn Glu Ala Leu Lys
80 55 60

Ser Arg Leu Thr ile Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu
65 10 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Giu Giy Ser Lys Tyr Giy Aia Trp Phe Ala Tyr Trp Giy Gin Giy
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 9

<211 119

<212> PRT

213> Artificial

220>
<223> an artificially synthesized sequence

<400> 9



29 70 1.89E-09 1147 L11 29 71 1.83E-09 1147 L27 29 75 1.60E-09 1147
L28 29 76 1.52E-09 1-147 L31 29 7811.83E-09 H47 L34 29 79

Gln Yal Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Vat Asp Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Gly Val lie Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Glu Leu Lys
50 55 60

Ser Arg Leu Thr |le Ser Lys Asp Asn Ser Lys Ser Gln Val Va! Leu
65 70 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly GIn Gy
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 10
211> 119
<212 PRI



2.20E-09 1147 L35 29 80 1.68E-09 1147 L37 29 82 2.38E-09 H48 LO 30
65 2.09E-09 1148 L1 30 66 2.09E-09:H48 L10 30 70 2.06E-09 H48
213> Artificial

2200
{223> an artificially synthesized seguence

<400> 10

Gin Val Thr Leu Lys Giu Ser Gly Pro Val Leu Val Lys Pro Thr Glu
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Vai Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp ¥et
35 40 45

Giy Val lle Trp Gly Giy Gly Ser Thr Asn Tyr Asn Ser Ala Leu GIn
50 55 60

Ser Arg Leu Thr {le Ser Lys Asp Asn Ser Lys Ser GlIn Val Val Leu
65 70 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 1 g5

Gly Glu Gly Ser Lys Tyr Giy Ala Trp Phe Ala Tyr Trp Gly Gln Gly
100 105 g

Thr Leu Val Thr Val Ser Ser



L11 30 71 2.00E-09 1148 L27 30 75 1.99E-09 H48 L28 30 76 2.07E-09
1148 L31 30 78 1.98E-09 H48 L34 30379 2.27E-09 H48 L35 30

115

210> 1t

211> 119

212> PRY

213> Artificial

220>
<223> an artificiatly synthesized sequence

400> 11
Gln Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser &ly Phe Ser Leu Ser Ser Phe
20 25 30

Giy Val Asp Trp Val Arg Gin Ala Pro Gly Lys Giy leu Glu Trp Met
35 40 45

Gly Val ile Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Asp Arg Leu Thr ile Ser Lys Asp Asn Ser Lys Ser 8in Val Val Leu
65 10 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 80 95



80 2.07E-09 1148 L37 30 82 2.19E-09 H49 LO 31 65 2.06E-09 1149 L1
3166 1.91E-09 1149 L10 31 70 2.05E-09 1149 L11 31 71 1.92E-09

Gly Giu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 12
211> 119
212> PBRT
213> Artificial

220>
223> an artificially synthesized seguence

<400> 12

Gin Vai Thr Leu Lys Giu Ser Giy Pro Val Leu Val Lys Pro Thr Glu
H 5 10 15

Thr Leu Thr Leu Thr {ys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Giy Lys Gly Leu Glu Trp Met
35 40 45

Gly Val lle Trp Glv Gly Gly Ser Thr Asn Tvr Asn Ser Ala Leu fin
50 55 60

Asp Arg Leu Thr |le Ser Lys Asp Asn Ser Lys Ser &In Val Val Leu



1149 L27 31 75 2.08E-09 1149 L28 31 76 2.11E-09 1149 L.31 31 78
1.94E-09 1149 L34 31 79 2.21E-09 H49 L35 31 80 2.08E-09 H49 L37

65 10 15 80

Thr Met Thr Asn Wet Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Giy Giu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Vai Thr Val Ser Ser
115

210> 13
11> 119
212> PRT
213> Artificial

220>
<223> an artificially synthesized sequence

<400> 13
GIn Val Thr teu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Gfu

1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Giy Leu Glu Trp Met
35 40 45



31 82 2.43E-09 HSO LO 32 65 1.89E-09 H59 L1 32 66 1.86E-09 1150
L10 32 70 1.90E-09 1150 L11 32 71 6.82E-09 HSO L27 32 75

Gly Val 1le Trp Giy Giy Gly Ser Thr Asn Tyr Asn Glu Ala Leu Gin
50 55 60

hsp Arg Leu Thr tle Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65 0 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Oys Ala
85 90 95

Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val! Ser Ser
115

210> 14
211> 119
<212> PRT
Q213> Artificial

{2205
<223> an artificially synthesized sequence

400> 14

Gin Val Thr Leu Lys Giu Ser Gly Pro Val Leu Val Lys Pro Thr Giu
1 5 10 i5 .

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser lLeu Ser Ser Phe



1.95E-09 1150 L28 32 76 1.97E-09 1150 L31 32 78 1.93E-09 1150 L34 32
79 2.36E-09 1150 L35 32 80 2.24E-09 1-150 L37 32 82 2.72E-09

20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Giu Trp Met
35 40 45

Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Giu Leu GIn
50 55 60

Asp Arg Leu Thr tie Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu
65 70 15 80

Thr Met Thr Asn Met Asp Pro Vai Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Glu Gly Ser Lys Tvr Gly Ala Trp Phe Ala Tyr Trp Giv Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

210> 15
Q1> 119
<212> PRY
213> Artificial

220>
223> an artificiatly synthesized sequence

<400> 15



53 [Example 4] Introduction of mutations that suppress deamidation
reactions Antibodies used for phartnaceuticals have heterogeneity
even though they are monoclonal antibodies obtained from a clone
derived from a single antibody-producing cell. 5 Such antibody
heterogeneity occurs due to modifications such as oxidation and
deantigatiothanel isykrmonsitainerease dunag legngréemn @iorage or when
subjeicted to stresssconditions such s heat stress oright stress
(Reference Document: Heterogeneity of Monoclonal Antibodies: Journal of
Pharmaceutical Sciences, vol. 97, No. 7, 2426-2447). However, when
develmping aw antibedyas:a phasmacertical the physiceghemical
properties of thag protein, particykarly homogeneityy 10and stability, are
extremely important, and reducing the heterogeneity of the substance of -
interest and, if possible, being a single substance is desired.
Deamidationsfenstion takes place nen-epzyipatically in the asparagine (N)
and glutamige (Q) side chaing, and is a reacti@f in which the amides
present in the asparagine and glutamine side chains are changed to
carboxylic acids. Deamidation reaction which takes place 15during storage
causes the ahoug-mentionedhetsragengitsntherefare.itis desirably
suppresggd as much as pgssible. Furtherrgpre, it is reported that the
deamidation reaction readily occurs particularly at a site where asparagine
(N) and glycine (G) are next to each other (---NG---) (Geiger et al, J. Biol.
Chem, 10887264 1i85F94)- RINGS d.seauence inyyhich asparagine (N)
and glycine (G) are neyt to each other gxists in CDR1 of4.O (SEQ ID NO:
65), amino acid 20substitution at this site was considered to enable
suppression of the deamidation reaction. Specifically, suppression of
deamidajienyeagiinn Ry, a3ming acidrpuRslitiay, wasGarjgd out as
follows. Substitutiogy, of alanine (A) fgy glycine (G) at ggsition 29 by Kabat
numbering in LO (SEQ ID NO: 65) was considered to enable suppression
of the deamidation reaction. Therefore, L36 (SEQ ID NO: 81) in which
glycing, (&) i J%@J%@wlyw?an%f 42),38 RASHIEN, %%%%W Kabat
numbering in LQ{SEQ ID NO: was produced, gimilarly, substitution of
alanine (A) for glycine (G) at position 29 by Kabat numbering in LI1 (SEQ
ID NO: 71) was considered to enable suppression of the deamidation
reaction, Therefore, |21 (QFQ ID NO: 83) in which glycine (G) is replaced
with alanine, (A) at position 29 by Kabat numbering in LI | (SEQ ID NO: 71)
was produced. These were used to produce H9/L36 (H chain: 119/SEQ ID
30 NO: 3; L chain: L36/SEQ ID NO: 81), 1-136/L36 (H chain: 1136/SEQ ID
NO: 22,L qlaain: L36/SEQ ID NO: 81), and H32/L21 (H chain: 1132/SEQ
ID NG, 18; L chain: L21/SEQ ID NO: 83). These variants were produced
and pyrified.by the method of Example |. Affinity measurements on the
produced variants were carried out by the method of Example 2. The
results are shown in Table 16. All variants had affinity that was not 35
remarkably decreased compared to that of 119/LO, and suppression of the
deamidation reaction was considered to be possible. 54 [Table 16] KD(M)

LIAOL MDD CO™ NO LIOL D0 AN NO LIDCL DO O NOLIDOTL D195 O1 I NO



As a method for producing antibody pharmaceuticals, a method that uses
mammalian cells to construct a stable transfectant that produces the
antibody of interest is generally used. Herein, since the level of antibody
expression by the stable transfectant is an important factor 10 linked to
produetion gastiefsantibody pharmaceuticals, it is desirable that the
antibody expression level is sufficiently high. To evaluate the effects of
Ax22&amtibody humanization on the antibody expression level, four types
of antiborlies, £himadc chiiehli-antihodye.(H chain chH/SEQ ID NO: 1; L
chain chL/SEQ ID NO: 64); HO/chL wherein the H chain alone is
humanizediéH chain HO/SEQ ID 15 NO: 2; L chain chL/SEQ ID NO: 64);
chil/LO wherein the L chain alone is humanized (H chain chH/SEQ ID NO:
1; L ahain LEMSEQUID dNOs:p )y 2rg BQAQAVhesein bathy chains are
humanized (H chaisnt HO/SEQ ID NGy 2; L chain LO/SEQ ID NO: 65), were
expressed according to the method of Example 1. 20 Quantification of
antibody concentration in the culture supernatant by Biacore-Q
Quangifiqation-afsantibedyrronpesyrationin dhe eulilre supernatant using
Biacore-Q (BIA&ORE) was carrigd out by the follgwing method. The
sensor chips were produced by immobilizing approximately 5,000 RU of
recombinant Protein A onto CM5 (GE Healthcare) by amine coupling.
HBSdP wiagshisashas theet aunning: buftes: 1 0.mivl glyeipe-HCI (pH 1.5)
was used agghe regeneratioggbuffer, and the flpw rate was set to 5 A/min.
Furthermore, to produce a calibration curve, the chimeric antibody or the
humanized antibody expressed and purified by the method of Example |
were qarepared a.caneenERtiansl &0, 4009 AQ.2pQ 125, and 62.5
ng/mL. g, The collectgd culture superngtant was suitably diluted using
HBS-EP to produce 30antibody concentrations that correctly lie on the
calibration curve. The prepared culture supematant and the samples for
callbigfop;uly PEGHRN WE'E:3 BIAGIEtORIAEREE 9uand S5 by
measyring and anaIyZJ,@g using BIA E Q Control Soffyvare on COML1,
antibody concentration in the culture supernatant was calculated. As a
result, it was found that humanizing the L chain increased the level of
AX225,Aiooy, XRIERSIANO. (s 1o tessTolgs {16, 4, 5 dentification
of mutation sites that increase the agfibody expressi level From the
three-dimensional structural model, the residue at position 42 by Kabat
numbering in the L chain FR2 was expected to contribute greatly to the
expregsi E{ln I@veéerstp‘}(saqﬂc% yyMSU.PS'[gAJt (g\t@ I%sn?e (&% fart e residue at
position 42 by at numbering Wy, expected enabfe enhancement
of the expressmn IeveI This speculatlon does not contradict the fact that
the residue at position 42 by Kabat numbering in the chimeric antibody L
chain (c 64) is glutamine (Q), whereas this residue in the
humr;Télzqe ?Eodvmgéhg‘gn (LO/SEQ ID NO: 65) is lysine (K). To
evaluate the effect of the residue at position 42 by Kabat numbering in the
L chain on 15 the expression level, H32/L11 (H chain H32/SEQ ID NO: 18;
L chain L11/SEQ ID NO: 71) and H32/L12 (H chain H32/SEQ ID NO: 18; L
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6-1 Production of mouse xenograft model with human pancreatic
adenocarcinoma Human pancreatic adenocarcinoma cell line PANC-1
obtained from Dainippon Pharma Co., Ltd. (currently Dainippon Sumitomo
Pharma Co., Ltd.) was prepared using HESS to provide 2.5 x 107
cells/mL. Tweshundred microliters of the cell suspension solution (5 x 106
35cells/mouse) was inoculated subcutaneously to the inguinal region of
CAnNN.Cg-Foxni<nu>/CrICrlj nu/nu (BALB-nu/nu) mice purchased from
Japarm:@barntes River 56 Co. Ltd. When the tumor volume reached
approgimately 240 mm7, the mice were subjected to the experiment. 6-2,
Antibedyspreparation and administration 5The antibody was prepared at 1
mg/midz1 PBSfiand was administered intraperitoneally to human
pancreatic adenocarcinoma-xenografted mice at 10 mg/kg once a week
for tweaeeks. As a negative control, PBS was administered similarly. 6-3.
Evaluation of antitimoreffects  1QThe.antitumor effect in the human
pancreatic adenocarcinoma-xenografted mouse model was calculated as
a tumggegrowth inhibiting effect by comparison with the amount of tumor
growth in the negative control group seven days after the final
admigist@lion- Leu IFMMOrserawthinhibiting,effeat f60+ 61,- [amount of
tumoy growth in the antibody-treatedggroup] / [amoun{of tumor growth in
the control group]) x 100 15 6-4. Statistical treatment The tumor volume
was expressed by the mean standard deviation. Statistical analyses were
carried, oW, By CUMRATRY He\ePREok granand.the ireatsg group by the
LSD method usjpg SAS Precliniggl Package Versjgn 5.0. A95%
confidence level (*; p <0.05) was 20used to indicate significance. 6-5.
Results As shown in Fig. 6, similarly to the mouse antibody and the
chimefic\antfody, §fe, . BHMANKZEE Avt22e giubady (H9/,0) showed
significant tygor growth inhikjting effects as 2§5compared to the
PBS-administered group. [Example 7] Measurement of antitumor effects of
humanized anti-AXL antibodies on mouse xenograft model with human
ancieaiaenpealriona &) 3 feh-radiclionof mayse xenograft
model wigh human pancregtic adenocarcingma Human pancreatic
adenocarcinoma cell Ilne PANC-1 obtained from Dainippon Pharma Co.,
Ltd. (currently Dainippon Sumitomo Pharma Co., Ltd. ) was prepared using
HES§ to prqwdﬁ] 29107 g(ills/ LSe'Ir'V\L/S(’) ngreq mj iolllters of the cell
suspe Ision solution ( 106 cells/mou 5) was mocu a egi subcutaneously
to the Inguinal region of 35 CAnN.Cg-Poitnl<nu>/CrICril nu/nu
(BALE-nu/nu) mice purchased from Japan Charles River Co. Ltd. When
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57 the experiment. 7-2. Antibodysreparation and administration Each
antibody was prepared at 1 mg/mL inzhistidine buffer solution (20 mM 5
Histidine-14C1, 150 mM NaCl1, pH 6.0), and was administered into caudal
vein of human pancreatic adenocarcinoma-xenografted mice at 10 mg/kg
once a week for two weeks. As a negative control, histidine buffer solution
was adyminisigred simitarlyiy7x8 Ryaksationef aptiumer effects 10The
antitumor effectgdn the human pggcreatic adenocggcinoma-xenografted
mouse model were calculated as a tumor growth inhibiting effect by
comparing the amount of tumor in each antibody-administered group and
the ampugl ef twneyindhe.negative control group seven days after the
final adminigtration. 157-4. Statistical treatment The tumor volume was
expressed by the mean standard deviation. Statistical analyses were
carried out by comparing the control group and the treated group by the
LSD mefhog using SAS Preclinical Package Version 5.0. A 95%
confidgnge {gvel (*; p <0.05) was used to indicate significance. 20 7-5
Resultg,y ppf\s shown in Fig. 7, the antibody-administered groups showed
signifigapt tumer, giowth inhibiting effects as compared to the histidine
buffer solution-administered group. 25Industrial Applicability The
presegidnventors succeeded in obtaining humanized anti-AXL antibodies.
The apiirAX]. antibodies of the presentinvention have high antitumor
activity, and are useful as antitumor agents and diagnostic agents for
cancegs58;£LAIMS 1. An antibody that recognizes FND1 domain of
AXL, which is an antibody of any one of (1) to 5(6) below: (1) an antibody
compyising aeayy,ehainyatiabie,ragion, sempising 4 GRR1 comprising
the amino acid sequence of any ongof SEQ ID NOs:,g3 to 37, a CDR2
comprising the amino acid sequence of any one of SEQ ID NOs: 38 to 48,
and a CDR3 comprising the amino acid sequence of SEQ ID NO: 49; 10
(2) anantibady, comprising, 2 ieayy Ghajn wariaple region,of SEQ ID NO: 2
(HO); '23) an antibody comprisin El Ilgsht chain variable region comprising a
CDR1 comprising the amino acid sequence of any one of SEQ ID NOs: 84
to 89, a CDR2 comprising the amino acid sequence of SEQ ID NO: 90,
and compyising t ipno acid sequence, of SEQ ID NO: 91; 15
(4) aiagr[wat?%%y{Egor?n%;%ggngﬁajmh%%ﬁg‘iﬂ’{?aﬂésje“f’é@iif Of SEQ ID NO: 65
(LO); (5) an antibody comprising the heavy chain variable region of (1)
and the light chain variable region of (3); and (6) an antibody having one
or mqre amino acid suhstifutions, deletions, additions, and/or insertions in
the anwbg)agypgf i{ﬁ& lgn&ehbggyl o (g ?%r@éhi i?;1%?(5q'!\Lljfj\iL;ﬁL(‘aﬁﬂ‘activity as the

. 6
antibody SOof any one of (1) to (5).

Asp Arg Leu Thr 1le Ser Lys Asp Asn Ser Lys Ser GlIn Val Val lLey



2. A humanized antibody that recognizes FNDI domain of AXL, which is an
antibody of any one of (1) to (6) belowz (1) an antibody comprising a
heavy chain variable region comprising a CDR1 comprising the 25 amino
acid sequence of any one of SEQ ID NOs: 33 to 37, a CDR2 comprising
the agpino acid sequenge of any one offSEQ ID NOs: 3&¢0 48, and a
CDR3 comprising the amino acid sequence of SEQ ID NO: 49, as well as
an FRI comprising the amino acid sequence of SEQ ID NO: 51, an FR2
comptising the amire Asid-sequeace ok BER HNQ: G3aan FR3
comprising the amggo acid sequencg of SEQ ID NO: gk09 or 58, and an
FR4 comprising the amino acid sequence of 30 SEQ ID NO: 61; (2) an
antibody comprising the heavy chain variable region of SEQ ID NO: 2
(HO)a 14D @niarubody gpmprising Aelight £hainMagighis region comprising
a CDR1 comprigifg the amino agjgl sequence of gy one of SEQ ID NOs:
84 to 89, a CDR2 comprising the amino acid sequence SEQ ID NO: 90,
and a CDR3 comprising the amino acid sequence of SEQ ID NO: 91, 35
as weflas apn FRI GamRrisipg the amino acid sequence of SEQ ID NO: 93,
an FR2 compgising the amino acid sequence of SEQ ID NO: 96, an FR3
comprising the amino acid sequence of 59 SEQ ID NO: 101, and an FR4
comprising the amino acid sequence of SEQ ID NO: 103; (4) an antibody
compyigingsthe light chain variable region of SEQ ID NO: 65 (LO0); (5) an
antibegdy,cqmprising the heavy chain variable region of (1) and the light
chainxayiagle region of (3); and 5(6) an antibody having one or more
aming,acid,substitytions, deletions, additions, and/or insertions in the
antibody of any one of (1) to (5), which has equivalent activity as the
antibedy,of any one of (1) to (5). 3. The antibody of claim 1 or 2,
whergjmthe aming aci r&ﬂ‘ﬂ%&%@& E’e%ﬁéﬂ%n 94 by Kabat 10numbering in
the heavy chain variable region is glycine. 4. The antibody of any one of
clalmg;10]0 to , Wherein the amino acid sequence of the heavy chain
variable region comprises at least one of the following amino acid
resndgesv iy Ehe arsnbno éaa?'@ﬁsr'od%'ﬁ etlpgeltton ‘;% mf lé@bat numbering
in the, heavy chain arlalhle region 15js aspartic acu% utamic acid, lysine,
or arginine; (2) the amino acid residue at position 40 y Kabat numbering
in the heavy chain variable reglon is proline; (3) the amino acid residue at
positign ICa t V) n ariable region is
arglnﬁe L%“O 4) S%mlno amaqgs d&ue at go'gl |on %3 f)yglkabat numbering
in the heavy chaln variable reglon is glutamine or glutamlc acid; (5) the
amino acid residue at posmon 44 by ICabat numbering in the heavy chain
vana? e reg on s % |ne th% am!nc& ac:ld rEF% erf\t position 48 by
Kaba humbs?lngp hé eav c ain varlabl r gloﬁJ Bis'i |soleucme (7)
the amino aC|d residue at posmon 61 by Kabat numberlng in the heavy
chain variable region is glutamic acid, lysine, or arginine; (8) the amino
acid residue at position 62 by Kabat numbering in the heavy chain variable
region is glutamic acid; 30 (9) the amino acid residue at position 64 by
Kabat numbering in the heavy chain variable region is glutamlne (10) the
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(12) the amino acid residue at position 105 by Kabat numbering in the
heavy chain variable 60 region is glutamic acid or arginine. 5. The
antibody of any one of claims 1 to 3, wherein the amino acid sequence of
the heavy chain variable region comprises at least one of the following
amino acid residues: 5(1) the amino acid residue at position 41 by Kabat
numbeying in the heawy chainevaialle ioiQR i§ AIginiaes ¢2) the amino
acid resiggie at position 435y Kabat numbeging in the heavy chain variable
region is glutamine;  (3) the amino acid residue at position 44 by Kabat
numbering in the heavy chain variable region 10is arginine; (4) the amino
acid residue at positiorsp L RdsalRAtIUMbELing inthehaayy chain variable
regiogsis arginine; and;¢(5) the amino agid residue at posjgjon 73 by Kabat
numbering in the heavy chain variable region is asparagine. 15 6. The
antibody of any one of claims 1 to 5, wherein the amino acid sequence of
the light ghain variapledeeionaompPiises Arieast epedf e following
amino acid residueg; (1) the amino ggid residue at pagition 17 by Kabat
numbering in the light chain variable region is arginine; 20 (2) the amino
acid residue at position 24 by Kabat numbering in the light chain variable
regiog; s u&wqy@#%wapp%bdm%saﬂue[efsﬂp@m%nﬂ? by Kabat
numbering in thgight chain varighle region is glutgmic acid or arginine;
(4) the amino acid residue at posmon 29 by Kabat numberlng in the light
chain variable region is 25alanine; (5) the amino acid residue at position
42 bw%ahggtvgp@ﬂpegnge nitpe light chain variable region is glutamic acid or
glutamine; (&) the amino acid residue at position 45 by Kabat numbering
in the light chain variable region is lysine; 30(7) the amino acid residue at
position 100 by Kabat numbering in the light chain variable region is
arginines, (8) the amino acid residue at position 04 by Kabat numbering in
the |Ig5\lt|§h§l,51 variable region is valine; and  (9) the amino acid residue
at po%g ;‘97 by Kabat numbering in the light chain variable region 35is
gluta@ Gy CAQc HL1. The antibody of any one of claims Ito 5, wherein the
amino aC|d sequence of the light chain variable region comprises at least
one otzﬂgge following amlno acid residues: (1) the amino acid residue at
p05|t|&93;7&n aﬁaﬁg}ap Imbs ﬁé@ el&l Egt:leuell!l aht chain variable region is
arginin

<400> 20

Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu
i 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser &ly Phe Ser Leu Ser Lys Phe



5(2) the amino acid residue at position 24 by Kabat numbering in the light
chain variable region is glutamine; (34the amino acid residue at position
27 by Kabat numbering in the light chain variable region is arginine;  (4)
the amino acid residue at position 29 by Kabat numbering in the light chain
variable region #s 10alanine; (5)2the amino acid rgsidue at position 45 by
Kabat numbering in the light chain variable region is lysine; (6) the amino
acid residue at position 100 by Kabat numbering in the light chain variable
regioniisvarginines n(%)stae aming acid yesigueat pORitige: 104 by Kabat
numbering igsthe light chain vgriable region is y#aline; and (8) the amino
acid residue at position 107 by Kabat numbering in the light chain variable
region is glutamic acid. 208. The antibody of any one of claims Ito 5,
compyiging atdeastany pae ekthe falpwingsheavy ghainiyariable regions:
(1) a heayy chain variablegegion comprisigg a CDR1 comprising the
amino acid sequence of SEQ ID NO: 33, a CDR2 comprising the amino
acid sequence of SEQ ID NO: 38, and a CDR3 comprising the amino acid
sequence Pl bR IP-NQ:14924P42)8:N6a\%Y, ChRiR.yaraklg region
compygsing a CDR1 cogprising the amijo acid sequencgyof SEQ ID NO:
34, a CDR2 comprising the amino acid sequence of SEQ ID NO: 38, and a
CDR3 comprising the amino acid sequence of SEQ ID NO: 49; (3)a
heavy,chaimmaabie:"RIieR GAMRHSNGR GRRY, coMRising the amino acid
sequence of SEQ IR NO: 35, a CDRg comprising thg;amino acid
sequence of SEQ ID NO: 38, and a CDR3 30 comprising the amino acid
sequence of SEQ ID NO: 49; (4) a heavy chain variable region comprising
aCD Rris ' ' q ID.NO: 33, a CDR2
o e G B e B HEEr B el 2 CoRa
comprising the amino acid sequence of SEQ ID NO: 49; (5) a heavy
chain variable region comprising a CDR1 comprising the amino acid
sequ%cgeﬁ);g5n§rﬁgl 1D NQ: 33, a CDR2 comprising the amino acid
sequence of 3EQ ID NO: 40, and a CDR3 comprising the amino acid
sequence of SEQ ID NO: 49; 62 (6) a heavy chain variable region
comprising a CDRI comprising the amino acid sequence of SEQ ID NO:
33, a&]le)Rz‘mcomprising the amino acid sequence of SEQ ID NO: 41, and a
CDRgzﬁ; m%sing the amino acid sequence of SEQ ID NO: 49; (7) a
heav¥2(l:fgaira ariable region comprising a CDR1 comprising the amino acid
sequence opéglzﬂgm NO: 33, a CDR2 comprising the amino acid
sequence oAf f)al NO: 42, and a CDR3 comprising the amino acid
sequ%%e of SEQ ID NO: 49; (8) a heavy chain variable region comprising

a CD< Bicomprigg.%.tl?g am;:rp‘o ac!jd sequence of SEQ ID NO: 33, a CDR2
compiising thé"aming' acid segligncé™drSEQ ID NO: 43, and a CDR3
compriging the amino acid sequence of SEQ ID NO: 49; 10 (9) a heavy
in<an0 Bl : p - . .
chain'variable region comprising a CDR1 comprising the amino acid
sequence of SEQ ID NO: 33, a CDR2 comprising the amino acid
sequence of SEQ ID NO: 44, and a CDR3 comprising the amino acid

sequence of SEQ ID NO: 49; (10) a heavy chain variable region
. > ) -
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(15) a heavy chain variable region comprising a CDRI comprising the
amino acid sequence of SEQ ID NO:283, a CDR2 comprising the amino
acid sequence of SEQ ID NO: 48, and a CDR3 30 comprising the amino
acid sequence of SEQ ID NO: 49. 9. The antibody of any one of claims 1
to 7, which is selected from the group consisting of (1) to (25) below: (1)
an antipesty Teomprising akbeamyrehain varablexegionreagmprising CDRs 1,
2, and 3 35comprising the amino acigl sequences of §FEQ ID NOs: 33, 38,
and 49, respectively, and a light chain variable region comprising CDRs 1,
2, and 3 comprising the amino acid sequences of SEQ 63 ID NOs: 84, 90,
and 9i; respectivety: ¢2) ap antikedy,conyising &heawschain variable
region comprisyiegg CDRs 1, 2, ang 3 comprising thg amino acid sequences
of SEQ ID NOs: 33, 38, and 49, respectively, and a light chain variable
region comprising CDRs |, 2, and 3 comprising the amino acid sequences
of SEQ TP NOs» 8% 9Q @A Rarkeanastivelyi «(3angmipody comprising
a heavy chaig variable regiopgcomprising CDRs 1, 2, and 3 comprising the
amino acid sequences of SEQ ID NOs: 33, 38, and 49, respectively, and a
light chain variable region comprising CDRs 1, 2, and 3 comprising the
aming aQid $RANENEES 9f RS BNQSTR6AA%ANH, 91, 1§SPectively; 10 (4)
an antibggly comprising aggeavy chain varigple region comprising CDRs 1,
2, and 3 comprising the amino acid sequences of SEQ ID NOs: 33, 38,
and 49, respectively, and a light chain variable region comprising CDRs 1,
2, ang,3 comprising the aming,agid sequesges pRRER IRNOs: 87, 90,
and Q3, respectively; {§) an antibody cgmprising a heavy, chain variable
region comprising CDRs 1, 2, and 3 15comprising the amino acid
sequences of SEQ ID NOs: 33, 38, and 49, respectively, and a light chain
variable fggign ARG CHRR 17 fdR ORI, e amino acid
sequences of SEQD NOs: 88, 90, and 91, respectivgly; (6) an antibody
comprising a heavy chain variable region comprising CDRs 1, 2, and 3
comprising the amino acid sequences of SEQ ID NOs: 34, 38, and 49,
respectively li chai iable region rising CDRs 1, 2,
and %qéc\)érﬁup?ilgi%i}wyég ?I’%Zlﬁoy g(%l;r geﬁggizgégo?r%%%% %lés: 84, 90, and
91, respectively; (7) an antibody comprising a heavy chain variable region
comprising CDRs 1, 2, and 3 comprising the amino acid sequences of
SEQD NA’Q% 35y 38 @Qrdsger, respectively, and a light chain variable
region comqq@ng CIBRs I, 2, and 3 comprising the amino acid sequences
of SEQ 25ID NOs: 84, 90, and 91, respectively; (8) an antibody
comprising a heavy chain variable region comprising CDRs 1, 2, and 3
compa' 5992976 amino acid sequences of SEQ ID NOs: 33, 39, and 49,
respe&&gely E'and a light chain variable region comprising CDRs 1, 2, and 3
comp g.the amino acid sequences of SEQ ID NOs: 84, 90, and 91,
respectively; 30 (9) an antibody comprising a heavy chain variable region
comprising CDRs 1, 2, and 3 comprising the amino acid sequences of
SEQ ID NOs: 33, 40, and 49, respectively, and a light chain variable
region comprising CDRs 1, 2, and 3 comprising the amino acid sequences
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(11) an antibody comprising a heavy chain variable region comprising
CDRs 1, 2, and 3 comprising the amikfo acid sequences of SEQ ID NOs:
33, 42, and 49, respectively, and a light chain variable region comprising
CDRs 1, 2, and 3 comprising the amino acid sequences of SEQ 5ID NOs:
84, 9@ randilfikespectively; (12) an antibody comprising a heavy chain
variable region comprising CDRs 1, 2, and 3 comprising the amino acid
sequertces of SEQ ID NOs: 33, 43, and 49, respectively, and a light chain
variablesregiograeroprising-GRRs: seduand 3 comprising the amino acid
sequences of SEQ ID NOs: 84, 90, and 91, respectively; 10 (13) an
antibegigscamprising a heavy chain variable region comprising CDRs 1, 2,
and 3 comprising the amino acid sequences of SEQ ID NOs: 33, 44, and
49, respestively..ang alight chaim v atiablevgoion sempriging CDRs 1, 2,
and 3 comprising the amino acid seguences of SEQ {P NOs: 84, 90, and
91, respectively; (14) an antibody comprising a heavy chain variable
region comprising CDRs 1, 2, and 3 15 comprising the amino acid
sequences of:SEQMD MOs: 33, 44, AneSFespegtivelypand a light chain
variable region gomprising CDRss1, 2, and 3 comgyising the amino acid
sequences of SEQ ID NOs: 85, 90, and 91, respectively; (15) an antibody
comprising a heavy chain variable region comprising CDRs 1, 2, and 3
compyiping e AR Acidiseqances efEQ ) NO§,38: 45, and 49,
respectivelyzsand a light 20 clain variable regignh comprising CDRs 1, 2,
and 3 comprising the amino acid sequences of SEQ ID-NOs: 84, 90, and
91, respectively; (16) an antibody comprising a heavy chain variable
regiog omNtising GPRS &1,2san-3coMmPlsing the,aming.acid sequences
of SEQ I§ NOs: 33, 46, apd 49, respectivejy, and a light chain variable
region comprising CDRs 1, 2, and 3 comprising the amino acid sequences
of SEQ 25ID NOs: 84, 90, and 91, respectively; (17) an antibody
compysifg g.0ervy chain yasable, regio %QP“QHS«}QQ\&QRP 1,2,and 3
compgsing the amino fcid sequences gf S 33, 44, and 49,
respectively, and a light chain variable reglon compnsmg CDRs 1,2,and 3
comprising the amino acid sequences of SEQ ID NOs: 89, 90, and 91,
respaghivelyn 0 anAptbadcomprising aiefghalp variable region
comprising CDRs 15 2, and 3 3 compysing the amino d sequences of
SEQ ID NOs: 36, 38, and 49, respectively, and a light chain variable
region comprising CDRs 1, 2, and 3 comprising the amino acid sequences
of SER IBNO=:.54,90,.200 94, fespecively: 19 %?%fmg Rody comprising
a heavy chain vgfia e region comprising 3 35comprising
the amino acid sequences of SEQ ID NOs: 37, 38 and 49, respectively,
and a light chain variable region comprising CDRs 1, 2, and 3 comprising
the aminLo agldisaequrgcea of SEQ 65 ID NOs: 84, 90, and 91,
respectlvelf ; an anti ody comprising a heavy chain variable region
comprising CDRs 1, 2, and 3 comprising the amino acid sequences of
SEQ ID NOs: 33, 47, and 49, respectively, and a light chain variable
region comprising CDRs 1, 2, and 3 comprising the amino acid sequences
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25ID NOs: 87; 90, and 91, respectively. 10. The antibody of claim 1 or 2
comprising the heavy chain variable #8gion of any one of SEQ ID NOs: 2
to 32, and the light chain variable region of any one of SEQ ID NOs: 65 to
83. 3011. A chimeric antibody comprising the heavy chain variable region
of SEQ ID N@: I, the light chain variable region of SEQ ID NO: 64, and
human antibody-derived constant regions, or the antibody of claim 1
having one or more amino acid substitutions, deletions, additions, and/or
insertinns imthe chimeric antibody, which has equivalent activity as the
chimericyantipody. 66 13. A pharmaceutical composition comprising the
antibedysofreiny one of claims Ito 12 as an active ingredient. 514. An
anticanger ggentiaomprising the antibody of any one of claims 1 to 12 as
an active ingredient. 15. The anticancer agent of claim 14, wherein the
cancefis pancreatic cancer, gastric cancer, lung cancer, osteosarcoma,
coloncgancer,prostaie canerds imelaknama, endometrial cancer, ovarian
10cancer, uterine leiomyoma, thyroid cancer, cancer stem cell, breast
cancesdlagider cancer, renal cancer, glioma, neuroblastoma, or
esophageal cancer. 16. The anticancer agent of claim 14, wherein the
cancerisglinma..a3stEic eanesr reNdeEINa canser thogsmall-cell lung
cancer, pancreaticadenocarcinomagor breast canceys 15 17. The
anticancer agent of claim 14, wherein the cancer is pancreatic
adenocarcinoma or breast cancer. SEQUENCE LISTING <110> CHUGAI
SEIYAKLLKABUSHIKLKARSIA s51205 MptisA XL, aptiBgdy,<130>
CI-A0906P <15> JP 2009-1187%25 <151> 2009-@5-15 <160> 117 <170>
Patentln version 3.4 <210> 1 <211>119 <212> PRT

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45

Giy Val lie Trp Giy Giy Gly Ser Thr Asn Tyr Asn Arg Ala leu Lys
50 55 60

Ser Arg Leu Thr |le Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu
65 70 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Ovs Ala
85 90 85



<213> Artificial <220> <223> an artificially synthesized sequence <400> |
Gin Val Gin Leu Lys Gin Ser Gly Pro Bly Leu Val Ala Pro Ser Gin 151015
Ser Leu Ser lle Thr Cys Thr Val Ser Gly Leu Ser Leu Thr Ser Phe 202530
Gly Val He Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys 505560
Ser Arg Leu Ser lle Ser Lys Asp Asn Ser Lys Ser Gin Val Phe Leu
65707580 §1s Stet AsivSer el Gin PRinAsprAsp ThraMacMet Tyr Tyr Cys
Ala 859095 Glyi@lu Gly Ser Lys1®yr Gly Ala Trp Rie Ala Tyr Trp Gly Gin
Gly 100105110 Thr Leu Val Thr Val Ser Ala 115 <210> 2 <211>119
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequance<¥400m2vedInev a4 Thr leu Lys Glu Ser Gly Pro Val Leu Val Lys
Pro Thr Glu1151015

210> 24

<1 119

<212> PRT

213> Artificial

{2205
{223> an artificially synthesized sequence

400> 24
Gln Vai Thr Leu Lys Giu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Giy Lys Gly Leu Giu Trp Met
35 40 45

Giy Val lle Trp Giy Gly Giy Ser Thr Asn Tyr Asn Lys Ala Leu Lys
50 55 60

Ser Arg Leu Thr lle Ser Lys Asp Asn Ser lys Ser Gin Val Val Leu



3 202530 Gly Val Asp Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp
Met 354045 Gly Val lle Trp Gly Gly G}y Ser Thr Asn Tyr Asn Ser Ala Leu
Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Thr Ser Lys Ser Gin Val Val
Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
Cys Af$a 859095 Gly Giu Gly Ser Lys Tys Gly Ala Trp PheoAla Tyr Trp Gly
Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 3 <211> 119
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequencetGin Malithrdaudys GhiiberGlrPm\Via} lbeuaval Lys Pro Thr
Glu 151015 Thr Legs Thr Leu Thr Cys Thr Val Ser Glg$he Ser Lou Ser Ser
Phe 202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp
Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu
Lys 505560 dSesAngdeu Thrile Berkysidsp Asn Selysiser Gin Val Val
Leu 100 105 110

Thr Leu VYai Thr Val Ser Ser
115

210> 25
Q11> 119
<212> PRT
213> Artificial

<2205
<223> an artificially synthesized sequence

400> 25
Gln Val Thr Leu Lys Giu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

1 5 10 15

Thr Leu Thr ieu Thr Cvs Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
35 40 45



65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Gly Glu Gly Ser Lys Tyr &ly Ala Trp Phe Ala Tyr Trp Gly Gin
Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 4 <211>119
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequence <400> 4 GIn Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys
Pro By Glui1b1Q1hyThy keusthri:-aanThr GyssthaMaleSeysGly Phe Ser Leu
Ser Aspgehe 202530 Glysyal Asp Trp Val #rg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser
Ala Leu Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin
Val \&a} et 6570 768Gl hiydmp Rk AsnyWiedrAap BnovwalAsp Thr Ala Thr
Tyr Tegr Cys Ala 859095 Gly Glu Gly Ses Lys Tyr Gly Alaggl'rp Phe Ala Tyr
Trp Gly Gin Gly

Thr Met Thr Asn Met Asp Pre Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 g5

Gly Glu Gly Ser Lys Tyr Giy Ala Trp Phe Ala Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

Q10> 26
L1 18
212> PRT
213> Artificial

220>
<223> an artificially synthesized sequence

<400> 26
Gln Vai Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

1 5 10 16

Thr Leu Thr Leu Thr Cys Thr Val Ser Giy Phe Ser ieu Ser Lys Phe



100105110 115<210>5<211> 119 <212> PRT <213> Atrtificial <220>
<223> an artificially synthesized seqéénce <400> 5 Gin Val Thr Leu Lys
Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 151015 Thr Leu Thr Leu Thr
Cys Thr Val Ser Gly Phe Ser Leu Ser Glu Phe 202530 Gly Val Asp Trp Val
Arg Gin Ala PraGly Lys Gly Lewe$lu Trp Met 354945 Gly Val lle Trp Gly
Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys 505560 Ser Arg Leu Thr lle
Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu 65707580 Gly Giu Gly Ser
Lys Toyy Giy rddardorpaPae; Ala Aivr AT ly GGirgGly 00105640 Thr Leu Val
Thr Val Ser$er 115 <210> 64&211> 119 <2125 PRT <213> Avrtificial
<220> <223> an artificially synthesized sequence <400> 6

Gly Val ftle Trp Gy Gly Giy Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 50

Ser Arg Leu Thr‘lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val leu
65 70 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 T3] 85

Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Va! Thr Val Ser Ser
115

210> 27

211> 119

<12> PR

213> Artificial

<220>
223> an artificially synthesized sequence

<400> 27



Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 151015
Thr Leu Thr Leu Thr Cys Thr Val Ser3&ly Phe Ser Leu Ser Ser Phe
202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Gin Gly Leu Glu Trp Met
354045 Gly Val lie Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
505560 a 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr
Tyr Toir Gyis1AMa 853090 Gly GlurklySeel ya Tyt &ly ailrp Phe Ala Tyr
Trp Gly Gin Gly 109105110 Thr Leudval Thr Val Ser Ser 115 <210> 7
<211>119 <212> PRT (213> Artificial <220> <223> an artificially
synthesized sequence <400> 7 Gin Val Thr Leu Lys Glu Ser Gly Pro Val

Leu Vil LyisTRroed haGl 15101 Sekh L eke B Leusdhk€ys Thr Val Ser Gly
Phe Ser Leu Seg Ser Phe 202539 30

Gly Val Asp Trp Val Arg Gin Ala Arg Gly Gln Arg Leu &iu Trp Met
35 40 45

Gly Val {le Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Thr |le Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu
65 70 75 80

Thr Met Thr Asn Met Asp Pro Vai Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Giy Giu Giy Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Giy Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser
115

10> 28
211> 118
<212> PRT



Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys 505560
Ser Arg Leu Thr lle Ser Lys Asp Asn 8er Lys Ser GIn Val Val Leu
65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly GIn
Gly 1602£05%14@iThr Leu Val Thr Val Ser Ser 115 <210> 8 <211> 119
<212> PRT <213> Artificial <220> <223> an atrtificially synthesized
sequenoe <400> 8 Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys
Pro Thrsslud 5045 210 2025303 edal-Asp Trp Val Arg Gin Ala Pro Gly
Lys Gly Leu Glu Trp Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn
Tyr AganosslugAla Leu Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser
Lys Ser Gin Val Val Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp
Thr Ade: War Toyr YL YSA9@ Gly Pro Val Leu Val Lys Pro Thr Giu

1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Yai Ser Gly Phe Ser Lsu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Arg Gly Gln Arg Leu Glu Trp Met
35 40 45

Gly Val lle Trp Gly Glv Gly Ser Thr Asn Tyr Asn Lys Ala Leu Lys
50 b5 60

Ser Arg Leu Thr ile Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65 10 75 80

Thr Met Thr Asn Met Asp Pro Vai Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 85

Gly Glu Gly Ser Lys Tyr &ly Aia Trp Phe Ala Tyr Trp Gly Gin Gly
100 105 110

Thr Leu Val Thr Val Ser Ser



859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 9 <211> 119 <212>
PRT <213> Atrtificial <220> <223> an atrtificially synthesized sequence 11
Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 151015
Thr Leu Thrigu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Glu Lau Lys
505560¢5epsArg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65707680 T Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 85909%3ly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin
Gly 100405140;dar Leu Val Thr Val Ser Ser 115 <210> 10 <211> 119
<212> PRT

<220>

223> an artificially synthesized sequence

<4od> 29

Gin Val Thr Leu Lys Giu Ser Gly Pro Val Leu Val Lys Pro Thr Glu
5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser bLeu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ala Arg Gly &In Arg Leu Glu Trp Met
35 40 45

Giy Val |le Trp Gly Gly Giy Ser Thr Asn Tyr Asn Arg Ala Leu Lys
50 55 60

Ser Arg Leu Thr |le Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu
65 70 75 80

Thr Met Thr Asn Met Asp Pro Va! Asp Thr Ala Thr Tyr Tyr Cys Ala
85 %0 g5



12 <213> Artificial <220> <223> an artificially synthesized sequence
<400> 10 GIn Val Thr Leu Lys Glu Ses Gly Pro Val Leu Val Lys Pro Thr
Glu 151015 Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser
Phe 202530 Gly Val Asp Trp Val Arg GIn Ala Pro Gly Lys Gly Leu Glu Trp
Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu
Gin 505%00coesArgdau ERr ile Berkysi AR Ash ety Ser Gin Val Val
Leu 65707580 Tdor Met Thr Asn Mgt Asp Pro Val Agp Thr Ala Thr Tyr Tyr
Cys Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
Gin Gly 100105110 13 115<210> 11 <211> 119 <212> PRT <213>
Artifigial =220P R d3>san @rtificially synthesized sequence <400> 11 Gin
Val Thr Leuikys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

<L210> 30
<> 118
<212 PRT
<213> Artificial

220>
€223> an artificially synthesized sequence

<400> 30
Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr 6lu

1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Va! Arg Gin Ala Arg &1y Gin Arg Leu Glu Trp Met
35 40 45

Gly Val ile Trp Gly Giy Gly Ser Thr Asn Tyr Asn Ser Ala Lsu Lys
50 55 60

Ser Arg leu Thr lle Ser Lys Asp Ash Ser Lys Ser Gin Va! Va! Ley



151015 Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser
Phe 202530 Gly Val Asp Trp Val Arg&in Ala Pro Gly Lys Gly Leu Glu Trp
Met 354045 Gly Val He Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu
Lys 505560 Asp Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val
Leu 65707580 14 Glyiéslu Gly Ser Lys7fyr Gly Ala Trp Rhe Ala Tyr Trp
Gly Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 12 <211>
119 <212> PRT <213> Atrtificial <220> <223> an atrtificially synthesized
sequencR <APOR-LRGIH Yal TnbewmLys.Gl $eriycRra yal Leu Val Lys
Pro Thr Glu 151015 Thr Leu Thr Legy Thr Cys Thr VadsSer Gly Phe Ser Leu
Ser Ser Phe 202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser

Ala L@U @IDG595§6LQ,S Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Yal Thr Vai Ser Ser
115

210> 3

211> 119

212> PRY

213> Artificial

{2205
<223> an artificially synthesized sequence

400> 3t
Gin VYal Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Giu

1 5 10 15

Thr Leu Thr teu Thr Gys Thr Val Ser Giv Phe Ser Leu Ser Ser Phe
20 25 30

Gly Val Asp Trp Val Argz Gin Ala Arg &ly Gin Arg Leu Glu Trp Met
35 40 45



15 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
Cys Ala 859095 Gly Glu Gly Ser Lys aFyr Gly Ala Trp Phe Ala Tyr Trp Gly
Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 13 <211> 119
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequence <400> 13 Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys
Pro B Galui1511& yThk leep sthrd-easnTtur Gyrs (ThnMalSeyGly Phe Ser Leu
Ser Ser fghe 202530 16 @ly Val lle Trp GlspGly Gly Ser Thr Asn Tyr Asn
Glu Ala Leu Gin 505560 Asp Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser
Gin Val Val Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala
Thr Tgr g Cysila 839088 fely iy iy sSed Lys Tan@ly dla Trp Phe Ala
Tyr Tgp Gly GIn Gly 70 75 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ata Thr Tyr Tyr Cys Ala
85 90 95

Giy Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Val Thr Vai Ser Ser
115

2> 32
Cit> 118
212> PRT
213> Artificial

220>
<223> an artificially synthesized seguence

<400> 32

Gln Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Giu
1 5 10 15

Thr Leu Thr teu Thr Cys Thr Vail Ser Gly Phe Ser Leu Ser Ser Phe



100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 14 <211> 119 <212>
NT <213> Artificial <220> <223> an aatificially synthesized sequence
<400> 14 Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr
Glu 151015 17 202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly
Leu Glu Trp Meto354045 Gly ValkHe Trp Gly Gly Gy Ser Thr Asn Tyr Asn
Ser Glu Leu Gin 505560 Asp Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser
Gin Val Val Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala
Thr Tow Tyr GysTAIF859085 Gly GieGlyiSerlys By tlywida Trp Phe Ala
Tyr Trp Gly &In Gly 100105140 Thr Leu Val Tht Val Ser Ser 115 <210> 15
<211> 119 <212> PRT <213> Artificial <220> <223> an artificially
synthesized sequence 18

Gly Vai lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Arg Ala Leu Lys

50 55 80

Ser Arg Leu Thr ile Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65 70 15 80

Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
85 90 95

Gly Glu Gly Ser Lys Tyr Gty Ala Trp Phe Ala Tyr Trp Gly Arg Gly
100 105 110

Thr Leu Yal Thr Val Ser Ser
115

<210> 33

211> 5

212> PRT

213> Artificial

220>
<223> an artificially synthesized sequence

<400> 33



Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 151015
Thr Leu Thr Leu Thr Cys Thr Val Ser3ly Phe Ser Lou Ser Ser Phe
202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met
354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Glu Giu Leu Gin
505560 Asp Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65703580:Thy Metadhr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Gly Gla Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly GIn
Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 16 <211> 119
<212> PRT 19 <213> Artificial <220> <223> an artificially synthesized
sequenge <400> 16 GIn Val Thr Leu Lys Glu Ser My Pro Val Lea Val Lys
Pro Tarly 151015 Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Lea
Ser SerRPhg202530 Gly Val Asp Trp Val Arg GIn Ala Pro Gly Lys Gly Lea

Glu TepMetrtiticial

220>
<223> an artificiaily synthesized sequence

<400> 34

Asp Phe Gly Val Asp
1 5

210> 35

Q211> 5

212> PRT

213> Artificial

{2200
223> an artificially synthesized sequence

<400> 35

Glu Phe Gly Val Asp
i 5

<210> 36
211> 5
<212> PRT



354045 Gly Val He Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
505560 Ser Arg Lea Thr lle Ser Lys Asp Asn Ser Lys Ser GIn Val Val Leu
65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Gly Giu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Glu
Gly 1903405140;:20 115 <210> 17 <211> 119 <212> PRT <213> Attificial
<220> <223> an artificially synthesized sequence <400> 17 GIn Val Thr
Leu LkysyGlu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 151015 Thr Leu Thr
Leu ThrCys Bhyi Mal 281 i hesSesbey Ser Ser Phe 202530 Gly Val
Asp Trp Val Arg GIn Ala Pro Gly GIn Gly Leu Glu Trp Met 354045 Gly Val
lle Trpydzly §8ly Gly Ser Thr Asn Tyr Asn Glu Ala Leu GIn 505560 Asp Arg
Leu Thr lle Ser Lys Asp Asn Ser Lys Ser GIn Val Val Leu 65707580

Lys Phe By Val Asp

1 5

210> 37

Q211> 5

212> PRT

<213 Artificial

220>
223> an artificially synthesized sequence

<400> 37

Arg Phe Giy Vai Asp
1 5

210> 38

21> 186

212> PRI

<213> Artificial

220>
223> an artificially synthesized sequence

400> 38

Vat {le Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Afa lLeu Lys Ser



21 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly GIn Gly
100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 18 <211> 119 <212>
PRT <213> Atrtificial <220> <223> an artificially synthesized sequence
<400> 18 GIn Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr
Glu 161015 Thr Lest Thr Leu Thr Cyis Thr Val Ser GlygPhe Ser Leu Ser Ser
Phe 202530 Gly Val Asp Trp Val Arg GIn Ala Pro Gly Lys Gly Lep Glu Trp
Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Glu Ala Leu
GIn 5055609 22 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala
Thr Ty ibyriE£ys Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala
Tyr Tap Slypglu Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 19
<2112%1952327.PRT <213> Artificial <220> <223> an artificially
synthesized sequence

<2205

223> an artificially synthesized seguence

<400> 39

Val Lle Trp Gly Gly &ly Ser Thr Asn Tyr Asn Glu Ala Leu Lys Ser
1 5 10 15

210> 40

211> 186

<212> PRT

213> Artificial

220>
<223> an artificialiy synthesized seguence

<400> 40

Val |le Trp Giy Gly Giy Ser Thr Asn Tyr Asn Ser Glu Leu Lys Ser
1 5 10 15

L2100 4

211> 18

212> PRT

213> Artificial



<400> 19 GIn Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr
Glu 151015 Thr Leu Thr Leu Thr Cys4thr Val Ser Gly Phe Ser Leu Ser Ser
Phe 202530 23 Sly Val lle Trp Sly Sly Sly Ser Thr Asn Tyr Asn Glu Ala
Leu Gin 505560 Asp Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val
Val Lewgs5707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr
Tyr CyssAla:853095i Sty Ghirsdy:Seskysdyr Sly Ala Trp Phe Ala Tyr Trp
Sly Glu Sly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 20 <211>
119 <2%2> R <213> Atrtificial <220> <223> an artificially synthesized
sequence <400> 20 Gin Val Thr Leu Lys Glu Ser Sly Pro Val Leu Val Lys

Pro Thar Gl dpELey24,202580 &l Vahass: A ip.\al 479 &in Ala Pro Gly
Lys Gly Leu Glu Trp Met 354045 ¢y 15

210> 42
Q1> 16
212> PRT
213> Artificial

{220>
<223> an artificially synthesized sequence

400> 42

Yal ile Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Afa Leu Lys Asp
1 5 10 15

Q10> 43
Q1> 18
212> PRT
213> Artificial

2200
223> an artificially synthesized sequence

<400> 43

Val {ie Trp Giy Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Gin Asp
i 5 10 15



Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys 505560
Ser Arg leu Thr lle Ser Lys Asp Asn 3er Lys Ser GIn Val Val Leu
65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Sly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin
Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 21 <211> 119
<2122 #R4<213> Atrtificial <220> <223> an artificially synthesized
sequenge #b Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro
Thr Gly353815 Thr Leu Thr Leu Thr Cys Tim Val Ser Gly Phe Ser Leu
Ser ArgsPhg 202530 Gly Val Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu
Glu Trp Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser
Ala Lewohys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin

Val Vabieu 62404 080T inMet IhrhsnMet Asp Pro Val Asp Thr Ala Thr
Tyr Tyr Cys Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr

Trp GlydsinGly

Val Iie Trp Giy Gly &iy Ser Thr Asn Tyr Asn Giu Aia Leu Gin Asp
1 5 10 i5

210> 45

211> 16

212> PRY

213> Artificial

L2200
<223> an artificially synthesized sequence

<400> 45

Val tie Trp Giy Gly Giy Ser Thr Asn Tyr Asn Ser Glu Leu &ln Asp
1 5 10 15

210> 46
211> 16
212> PRT
213> Artificial

{2207
223> an artificially synthesized sequence



100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 22 <211> 119 <212>
PRT 26 <213> Atrtificial <220> <223#4an artificially synthesized sequence
<400> 22 GIn Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr
Glu 151015 Thr Leu Thr Leu Thr Cys Thr Val Ser Sly Phe Ser Leu Ser Ser
Phe 202530 Sly Val Asp Trp Val Arg Gin Ala Arg Sly GIn Arg Leu Glu Trp
Met 32a404%Sly Val lle Trp Sly Sly Sly Ser Thr Asn Tyr Asn Ser Ala Leu
Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser GIn Val Val
Leu G5i70i£580 TikraMeti T berAsh MetyisenRyie Yal AsmikhisAla Thr Tyr Tyr
Cys Ala 859095 Sly Glu Sly Ser Lysol'yr Sly Ala Trp iPhe Ala Tyr Trp Sly
GIn Sly 100105110 27 115 <210> 23 <211> 119 <212> PRT <213>
Artificial

210> 47

Q1> 16

<212> PRT

213> Artificial

{2200
<223> an artificially synthesized sequence

400> 47

Val {le Trp Gly Gly Gly Ser Thr Asn Tyr Asn Arg Ala Leu bys Ser
1 5 10 15

<210> 48
211> 18
212> PRT
213> Artificial

220>
€223> an artificially synthesized sequence

<400> 48

Val tle Trp Gly Gly Giy Ser Thr Asn Tyr Asn Lys Ala Leu bLys Ser
1 5 10 15

210> 49



<220> <223> an artificially synthesized sequence <400> 23 Gin Val Thr
Leu Lys Glu Ser Gly Pro Val Leu Val 4sys Pro Thr Glu 151015 Thr Leu Thr
Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe 202530 Gly Val
Asp Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met 354045 Gly Val
lle Trp®ly Gly Gly Ser Thr Asn Tyr Asn Arg Ala Leu Lys 505560 Ser Arg
Leu khniler®er Lys Asp Asn Ser Lys Ser Gin Val Val Leu 65707580 28
Gly GlussIw:seandiys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 24 <211> 119 <212>
PRT 233> Atrtificial <220> <223> an artificially synthesized sequence

<400224 GinaMadiThi lyeykivs i@l kdaly Pro Val Leu Val Lys Pro Thr
Glu 151015

400> 49

Giu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr
1 5 10

210> 50
211> 30
212> PRT
<213 Artificial

{2205
223> an artificially synthesized sequence

<400> 50

Gin Val Gin Leu Lys Gin Ser Giy Pro Giy Leu Val Ala Pro Ser Gln
1 5 10 15

Ser Leu Ser [le Thr CGys Thr Val Ser &ly Leu Ser Leu Thr
20 25 30

21> 51

211> 30

212> PRT

213> Artificial



Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe
202530 Gly Val Asp Trp Val Arg Gin Ada Pro Gly Lys Gly Leu Glu Trp Met
354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Mn Lys Ala Leu Lys
505560 29 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr
Tyr Tym@ys Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr
Trp GhedsIn:Gly: 100105 Id@nbhrdessdald hr Val Ser Ser 115 (210> 25
<211> 119 <212> PRT <213> Atrtificial <220> <223> an artificially
synthasizedisequence <400> 25 GIn Val Thr Leu Lys Glu Ser Gly Pro Val
Leu Val Lys Pro Thr Glu 151015 Thr Leu Thr Leu Thr Cys Thr Val Ser Gly
Phe SerkeunserSes Rhesd02530, 39 Gly Wal llg fplwGly Gly Ser Thr
Asn Tyr Asn Ser Ala Leu Lys 50556@ Ser Arg Leu Thglle Ser Lys Asp Asn
Ser Lys Ser GIn Val Val Leu

Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser
20 25 30

210> 52
21> 14
212> PRT
213> Artificial

Q20>
223> an artificially synthesized sequence

<400> b2

Trp Val Arg GIn Ser Pro Gly Lys Gly lLeu Glu Trp Leu Gly
1 5 10

<210> 83
Q21 14
212> PRT
213> Artificial

220>
<223> an artificially synthesized sequence

<400> 53



65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Gly Glu Gly Ser Lys Tyr @Gly Ala Trp Phe Ala Tyr Trp Gly Arg
Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 26 <211> 119
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequence <400> 26 GIn Val Thr Leu Lys Glu Ser Gly Pro Val Lou Val Lys
Pro Ting GlustpE0HLE 2 31202530 dly adad | Asis Tt Wial Arg Gin Ala Arg Gly
Gin Arg Leu Glu Tep Met 354045 Ghy Val lle Trp Gly Gly Gly Ser Thr Asn
Tyr Asn Ser Ala Leu Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser
Lys Ser Gin Val Val Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp
Thr Alacgbhisd'yr Tyr Cys Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp
Phe AdaTyr4Trp Gly Gin Gly 100105110 Thr Leu Val Thr Val Ser Ser 115
<2102Y $R11> 119 <212> PRT <213> Artificial

213> Artificial

220>
223> an artificially synthesized sequence

<400> 54

Trp Val Arg Gin Ala Pro Giy Gin Gly Leu Glu Trp Met Gly
i 5 10

210> 56
ARPERT

212> PRT

213> Artificial

2200
<223> an artificiaily synthesized sequence

<400> 55

Trp Vai Arg Gin Pro Pro Gly Glu Gly Leu Giu Trp lle Gly
1 5 10

210> 56
1> 14
212> PRT



<220> <223> an artificially synthesized sequence 32 Gin Val Thr Leu Lys
6lu Ser Gly Pro Val Leu Val Lys Pro Far Glu 151015 Thr Leu Thr Leu Thr
Cys Thr Val Ser Gly Phe Ser Leu Ser Arg Phe 202530 Gly Val Asp Trp Val
Arg GIn Ala Arg Gly GIn Arg Leu Glu Trp Met 354045 Gly Val lle Trp Gly
Gly G SenEhriAsn Tyr Asn Ser Ala Leu Lys 505560 Ser Arg Leu Thr lle
Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu 65707580 Thr Met Thr Asn
Met Asm:Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala 859095 Gly Glu Gly Ser
Lys eSS lyeAkarTipiRhe Alandycebrpdadyc6in Gly 100105110 Thr Leu Val
Thr Val Ser Ser 115 <210> 28 <211> 119 <212> PRT 33 <213> Attificial
<220%0228 an artificially synthesized sequence <400> 28 Gin Val Thr
Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu

Trp Val Arg Gin Ala Arg Gly GIn Arg Leu Glu Trp Met Gly

1 5 10

<210> &7
211> 32
<212> PRI
<213> Artificial

220>
223> an artificially synthesized sequence

<400> 57

Arg Leu Ser lle Ser Lys Asp Asn Ser Lys Ser Gln Val Phe Leu Lys
1 5 10 15

Met Asn Ser Leu Gin Thr Asp Asp Thr Ala Met Tyr Tyr Cys Ala Gly
20 25 30

<210> 58

Q211> 32

212> PRT

<213> Artificial

{2200
<223> an artificially synthesized sequence



151015 Thr Lou Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser
Phe 202530 Gly Val Asp Trp Val Arg43in Ala Arg Gly Gin Arg Leu Glu Trp
Met 354045 Gly Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Lys Ala Leu
Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val
Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
Cys Aao859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
Gin Gly 100105110 34 115<210> 29 <211> 119 <212> PRT <213>
Artificial k220> K223>Lan fastificiaby sy rihesized! saquence <400> 29 Gin
Val Thr Leu Lys Gl Ser Gly Pro ValdLeu Val Lys ProiFhr Glu 151015 Thr
Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe 202530
Gly Val Asp Trp Val Arg Gin Ala Arg Gly GIn Arg Leu Glu Trp Met 354045
Gly st lter Tap Gly 4l G lyaSesn Thr AamiryTvASRrARg Aladieu Lys

20 25 30

210> 59

2> 32

<212> PRT

213> Artificial

220>
€223> an artificially synthesized sequence

<40G> 5%

Arg Leu Thr lie Ser Lys Asp Asn Ser Lys Ser Gln Val Val Leu Thr
1 5 10 15

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gly
20 2h 30

<210> 60

L 1

12> PRT

213> Artificial

220>
<223> an artificially synthesized sequence



505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser GIn Val Val Leu
65707580 35 Gly Glu Gly Ser Lys TyieGly Ala Trp Phe Ala Tyr Trp Gly
GIn Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 30 <211> 119
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequence <400> 30 GIn Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys
Pro T4#00516al51015 Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu
Ser Ser Phe 202530 Gly Val Asp Trp Val Arg GIn Ala Arg Gly GiIn Arg Leu
Glu Trp Mete8540Q45:Qly: Val tte Vap dywGly Gly Ser Thr Asn Tyr Asn Ser
Ala Lou Lys 505568 36 65707580 Tdr Met Thr Asn Met Asp Pro Val Asp
Thr Ala Thr Tyr Tyr Cys Ala 859095 Gly Glu Gly Ser Lys Tyr Gly Ala Trp
Phe Ala Tyr Trp Gly Arg Gly 100105110

<210> 61

QI 1

<212> PRT

218> Artificial

226>
<223> an artificially synthesized sequence

<400> 61

Trp Giy Gln Gly Thr Ley Val Thr Val Ser Ser
1 5 10

210> 82

Q211> 1

212> PBRT

213> Artificial

<220>
<223> an artificially synthesized sequence

400> 62

Trp Gly Giu Giy Thr Leu Val Thr Vai Ser Ser
1 5 10

210> 63



Thr Leu Val Thr Val Ser Ser 115 <210> 31 <211> 119 <212> PRT <213>
Artificial <220> <223> an artificially syhthesized sequence <400> 31 GIn
Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr Glu 151015 Thr
Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser Ser Phe 202530
37 SkeMal He Trp Sly Sly Sly Ser Thr Asn Tyr Asn Lys Ala Leu Lys 505560
Ser AmybeerThr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
65707580 ®huiivietThr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys
Ala 859095 Sly Glu Sly Ser Lys Tyr Sly Ala Trp Phe Ala Tyr Trp Sly Arg
Sly 102405110 Thr Leu Val Thr Val Ser Ser 115 <210> 32 <211> 119
<2122RRTa<2A 3t Adtiflicialined 208 ssdadx an artificially synthesized
sequence <400> 32 Gin Val Thr Leu Lys Glu Ser Sly Pro Val Leu Val Lys
Pro Taoosle3151015

Trp Gly Arg Gly Thr Leu Val Thr Val Ser Ser
1 5 10

210> 64
G112
212> PRT
Q13> Artificial

220>
<223> an artificially synthesized sequence

<400> 64
Asp Vai Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly

f 5 10 15

Asp Gln Ala Ser ile Ser Cys Arg Ser Ser GlIn Asn ile Val His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Leu Gin Lys Pro Gly Gln Ser
35 40 45

Pro Glu Leu Leu iie Tyr Lys Val Ser Asn Arg Phe Ser Gly Vai Pro



38 202530 Gly Val Asp Trp Val Arg Gin Ala Arg Gly Gin Arg Leu Glu Trp
Met 354045 Gly Val lle Trp Gly Gly Gbg Ser Thr Asn Tyr Mn Arg Ala Leu
Lys 505560 Ser Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val
Leu 65707580 Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
Cys Ala 859095 Gly Glu Gdy Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly
Arg Gly 100105110 Thr Leu Val Thr Val Ser Ser 115 <210> 33 <211> 5
<212> PRT <213> Atrtificial <220> <223> an artficiaily synthesized
sequescer :39:SeF RhestolyYatAsp 15 sl8e 3 tdllz »15212> PRT
<213gsArtificial 70 75 80

Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Oys Phe Gln Gly
85 a0 85

Ser His 1le Pro Phe Thr Phe Gly Thr Gly Thr Lys Leu Glu lle Lys
100 105 110

210> 65
211> 112
<212» PRT
<213> Artificial

<220
223> an artificially synthesized saguencs

<400> 65
Asp Val Val ¥et Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

i 5 10 15

Gln Pro Ala Ser |le Ser Cys Arg Ser Ser Gin Asn |le Val His Thr
20 25 30

Asn Giy Asn Thr Tyr bLeu Glu Trp Tyr Gin Gln Lys Pro Gly Lys Ala
35 4G 45



<220> <223> an artificially synthesized sequence <400> 34 Asp Phe Gly
Val Asp 15 <210> 35 <211> 5 <212>PRT <213> Atrtificial <220> <223>
an artificially synthesized sequence <400> 35 Glu Phe Gly Val Asp 15
<210> 36 <211> 5 <212> PRT 40 <213> Artificial <220> <223> an
artificially synthesized sequence <400> 36 Lys Phe Gly Val Asp 15 <210>
37 <2Aol @D leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro

50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Lsu Lys 1le
65 0 15 80

Ser Arg Val Glu Ala Glu Asp Val Gly Vai Tyr Tyr Cys Phe Gin &ly
85 90 95

Ser His [le Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu lle Lys
100 105 110

210> 66
<> 112
212> PRT
213> Artificial

220>
€223> an artificially synthesized sequence

<400> 66
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr leu Gly

1 5 10 18

Gln Pro Ala Ser ile Ser Cys Gin Ser Ser Gin Asn Ile Val His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Giy Lys Ala



<212> PRT <213> Artificial <220> <223> an atrtificially synthesized
sequence <400> 37 Arg Phe Gly Val#sp 15 <210> 38 <211> 16 <212>
PRT <213> Atrtificial <220> <223> an artificially synthesized sequence
<400> 38 Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys Ser
41 151015 <210> 39 <211> 46 <212> PRT <243> Atrtificial <220> <223>
an artificially synthesized sequence <400> 39 Val lle Trp Gly Gly Gly Ser
Thr Asn Tyr Asn Glu Ala Leu Lys Ser 151015 <210> 40 <211> 16 <212>
PRT 313> Aitifigial <B203s<R2 3z amnartifisialiesyntivesized sequence
<400> 4&yVal lle Trp Gly &ly Gly Ser Thr Agn Tyr Asn Ser Glu Leu Lys Ser
151015

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65 70 75 80

Ser Arg Val Glu Ala &lu Asp Val Gly Val YTyr Tyr Cys Phe GIn Giy
85 90 95

Ser His lle Pro Phe Thr Phe Gly GIn Giy Thr Lys Leu Giu lie Lys
100 105 110

216> 87
G112

<212> PRT

213> Artificial

Q220>
<223> an artificially synthesized sequence

<400> 67
Asp Val Vai Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1 5 10 15

Gln Pro Ala Ser Ile Ser Lys Gln Ser Ser &lu Asn lle Val His Thr
20 25 30



<210> 41 <211> 16 <212> PRT <213> Atrtificial 42 <220> <223> an
artificially synthesized sequence <408% 41 Val lle Trp Gly Gly Gly Ser Thr
Asn Tyr Asn Ser Ala Leu Gin Ser 151015 <210> 42 <211> 16 <212> PRT
<213> Artificial <220> <223> an artificially synthesized sequence <400>
42 Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Ser Ala Leu Lys Asp
151044 €210% %3 21z dI6 1213 BRTI<Bk3prAdtificyalis220> <223> an
artificially symthesized sequemice <400> 43 43x210> 44 <211> 16 <212>
PRT <213> Atrtificial <220> <223> an artificially synthesized sequence
<400> 44 Val lle Trp Gly Gly Gly Ser Thr Asn Tyr Asn Glu Ala Leu GIn
Asp b 01L5 s2000> 5T 20d ¥ G242 2 R RE $2183 Atificial

50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys tle
65 10 75 80

Ser Arg Val Giu Ala Glu Asp Val Gly Vai Tyr Tyr Cys Phe Gln Gly
85 90 95

Ser His 1le Pro Phe Thr Phe Giy Gin Gly Thr Lys Leu Glu lle Lys
100 105 110

210> 68
211> 112
212> PRY
213> Artificial

{220
223> an artificially synthesized sequence

<400> 68

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gin Pro Ala Ser fie Ser Cys Arg Ser Ser Gin Asn lle Val His Thr



<220> <223> an artificially synthesized sequence <400> 45 Val lle Trp Gly
Gly Gly Ser Thr Asn Tyr Asn Ser Gluiéeu GIln Asp 151015 <210> 46
<211> 16 <212> PRT <213> Artificial <220> <223> an artificially
synthesized sequence 44 <400> 46 Val He Trp Gly Gly Gly Ser Thr Asn
Tyr Asn Glu GlaoLeu Gin Asp 155015 <210> 47 <@11> 16 <212> PRT
<213> Artificial <220> <223> an artificially synthesized sequence <400>
47 Val lle Trp Gly Gly Sly Ser Thr Asn Tyr Asn Arg Ala Leu Lys Ser
151045 «R10x 48 321ke 416 712> ART <2&3prAstificial 220> <223> an
artificially syssthesized sequemce <400> 48 Valdle Trp Gly Gly Gly Ser Thr
Asn Tyr Asn Lys Ala Leu Lys Ser 151015 45

Pro Glu Leu Leu {le Tyr Lys VYal Ser Asn Arg Phe Ser &ly Val Pro
50 55 60

Asp Arg Phe Ser &ly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys ile
65 10 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe &In Gly
85 a0 85

Ser His Ile Pro Phe Thr Phe Gly Gln Giy Thr Lys Leu 8lu lle Lys
100 105 110

210> 69
Q21> 112
212> PRT
213> Artificial

{2205
<223> an artificiaily synthesized sequence

<400> 69

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
H 5 i0 15



<211>11 <212> PRT <213> Atrtificial <220> <223> an atrtificially
synthesized sequence <400> 49 Glu @ly Ser Lys Tyr Gly Ala Trp Phe Ala
Tyr 1510 <210> 50 <211> 30 <212> PRT <213> Artificial <220> <223> an
artificially synthesized sequence <400> 50 Gin Val Gin Leu Lys GIn Ser
Gly Pro Gly Leu Val Ala Pro Ser Gin 151015 Ser Leu Ser lle Thr Cys Thr
Val Sern Gly Lieuspandeu Thr 202636:<240RH1I£211p 30h<212> PRT
<213> Artificial2¢l6 <220> <223>5an artificially synghesized sequence
<400> 51 Gin Val Thr Leu Lys Glu Ser Gly Pro Val Leu Val Lys Pro Thr
Glu 151015 Thr Leu Thr Leu Thr Cys Thr Val Ser Gly Phe Ser Leu Ser
202580 «210Q% H2 7 lkw &4 7318 BRTI<BE3xAdtificialala

35 40 45

Pro Glu Leu Leu |le Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys lie
65 0 75 80

Ser Arg Val Glu Ata Glu Asp Val @iy Val Tyr Tyr Cvys Phe Gln Giy
85 50 g5

Ser His ile Pro Phe Thr Phe &1y GIn Gly Thr Lys lLeu Glu 1le Lys
100 105 110

210> 70
Q11> 112
212> PRT
213> Artificial

220>
<223> an artificially synthesized secuence

400> 70

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly



<220> <223> an artificially synthesized sequence <400> 52 Trp Val Arg
Gin Ser Pro Gly Lys Gly Leu Glu Trp #eu Gly 1510 <210> 53 <211> 14
<212> PRT <213> Artificial <220> <223> an artificially synthesized
sequence 47 Trp Val Arg Gin Ala Pro Gly Lys Gly Leu Glu Trp Met Gly
15101<210> 54 <24.1> 14 <212> Rlig213> Atrtificial <820> <223> an
artificially synthesized sequence <400> 54 Trp Val Arg Gin Ala Pro Gly
Gin Gly Leu Glu Trp Met Gly 1510 <210> 55 <211> 14 <212> PRT <213>
Artificial /2 20> ss22@>sancastifigiatly synthesizec saguenee <400> 55 Trp
Val Arg Gin Pra®ro Gly Glu Glyzkeu Glu Trp lle Gty 1510 <210> 56 <211>
14 <212> PRT 48

Asn Gly Asn The Tyr Leu Glu Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40 45

Pro Glu Leu Leu ile Tyr Lys Va! Ser Asn Arg Phe Ser Gly Val Pro
50 55 80

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65 70 75 80

Ser Arg Val Giu Ala Glu Asp Vai Gly Val Tyr Tyr Cys Phe Gln Gly
85 80 95

Ser His tle Pro Phe Thr Phe Giy Gin Giy Thr Lys Vai Glu lle Giu
160 105 110

<210 T

211> 112

<212> PRY

213> Artificial

{2207
223> an artificially synthesized sequence

400> N



<213> Artificial <220> <223> an artificially synthesized sequence <400>
56 Trp Val Arg Gin Ala Arg Gly Gin A¥g Leu Glu Trp Met Gly 1510 <210>
57 <211> 32 <212> PRT <213> Artificial <220> <223> an artificially
synthesized sequence <400> 57 Arg Leu Ser He Ser Lys Asp Asn Ser Lys
Ser GIn Val Phe Leu Lys 151015 Met Asn Ser Leu Gin Thr Asp Asp Thr
Ala Mgt Tyrviyn@ysrAle Gy PR2A%30e<240P 581254 »e3215212> PRT
<213p Atrtificial <220> <223> an artificially synthesizeg sequence 49
<400> 58 Arg Leu Thr lle Ser Lys Asp Thr Ser Lys Ser Gin Val Val Leu
Thr 151015 Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
Gly 20252045236>1 BOse 3h>6 8255232 RRI- 524 331 Artifigial <220> <223>
an artificially symthesized sequepgce 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Gly Lys Ala
35 40 45

Pro Glu Leu Leu |le Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys Ile
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe GIn Gly
85 90 95

Ser His lle Pro Phe Thr Phe Gly Gin Giy Thr Lys Val Glu [ie Glu
100 105 110

210> 72
211> 112
212> PRT
Q213> Artificial

220>
<223% an artificially synihesized sequence



<400> 59 Arg Leu Thr lle Ser Lys Asp Asn Ser Lys Ser Gin Val Val Leu
Thr 151015 Met Thr Asn Met Asp Prad/al Asp Thr Ala Thr Tyr Tyr Cys Ala
Gly 202530 <210> 60 <211> 11 <212> PRT <213> Artificial <220> <223>
an artificially synthesized sequence 50 <400> 60 Trp Gly Gin Gly Thr Leu
Val Thr Val Ser Ala 1510 <210> 61 <211> 11 <212> PRT <213> Atrtificial
<220z6223> an artificially synthesized sequence <400> 61 Trp Gly Gin
Gly Thr Leu Val Thr Val Ser Ser 1510 <210> 62 <211> 11 <212> PRT

<213gpyfviifigial g2 20>er2 g3 pan artiiciallyrynthesized, seguence <400>
62 Trp Gly Glu GlysThr Leu Val Thr \al Ser Ser 15

Gin Pro Ala Ser |le Ser Cys Gin Ser Ser Gln Asn 1le Val His Thr
20 25 30

Asn Giy Asn Thr ?yf Leu Glu Trp Tyr Gin Gln Lys Prd Gly Glu Als
35 40 45

Pro Giu Leu Leu ffe Tyr Lys Val Ser Asn Arg Phe Ser &ly Val Pro
50 55 §0

Asp Arg Phe Ser Giy Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys ile
65 T 75 80

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Gys Phe Gln Gly
85 80 95

Ser His |le Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Giu Ile Glu
100 105 110

210> 713

<S> 12

212> PRT

213> Artificial



1510 51 <211>11 <212> PRT <213> Artificial <220> <223> an artificially
synthesized sequence <400> 63 Trp &ly Arg Gly Thr Leu Val Thr Val Ser
Ser 1510 <210> 64 <211> 112 <212> PRT <213> Atrtificial <220> <223>
an artificially synthesized sequence <400> 64 Asp Val Leu Met Thr GIn
Thr P@tkeu Ser Leu Pro Val Ser Leu Gly 151015 Asp Gin Ala Ser lle Ser
Cys AitpSen Seri GéimeAsmiendéddad i dibe202530 Asn Gly Asn Thr Tyr Leu
Glu Trp Tyr Leu Gin Lys Pro Gly Gin Ser 354045 52 505560
<400> 73

Asp Val Val Met Thr Glin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gin Pro Ala Ser lie Ser Cys Gin Ser Ser Girn Asn lle Val His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gln Gin Lys Pro Gly GIn Alz
35 40 45

Pro Glu Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser &ly Thr Asp Phe Thr Leu Lys lle
65 70 75 30

Ser Arg Val Glu Ala Giu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly
85 80 95

Ser His 1le Pro Phe Thr Phe Gly Gln Giy Thr Lys Val Giu lie Giu
100 105 110

210> 74
Q1> 112
<212> PRT



Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Glu Ala Glu A$p Leu Gly Val Tyr Tyr Cys Phe Gin
Gly 859095 Ser His lle Pro Phe Thr Phe Gly Thr Gly Thr Lys Leu Glu lle
Lys 100105110 <210> 65 <211> 112 <212> PRT <213> Artificial <220>
<223%dh artfficially synthesized sequence <400> 65 Asp Val Val Met Thr
Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser lle
Ser GY&Arg Ser Ser Gin Asn lle Val His Thr 202530 53 Pro Glu Leu Leu
lle Tywys MadrSer AsiyAvgtRheSeedsdyd/al Pro 505560 Asp Arg Phe Ser
Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Mg Val
Glu AleGIuAsp Val Gly Val Tyr Tyr Cys Phe Gin Gly 859095 Ser His lle
Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 100105110 <210>
66 <23l ¥a112 W20 2 PRTex213belstificial 32@QP r223> @ artificially
synthesized sequehce 10 15

Arg Pro Ala Sef tle Ser Cys Arg Ser Ser Gln Asn |le Val His Thr
20 25 30

Asn Gly Asa Thr Tyr leu Glu Trp Tyr Gln &In Lys Pro Gly Lys Ala
35 40 45

Pro Glu Leu Leu tie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Giy Ser Giy Thr Asp Phe Thr Leu Lys ile
65 10 15 80

Ser Arg Va! Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly
85 30 95

Ser His {le Pro Phe Thr Phe §1y &ln Gly Thr Lys Leu &lu !le Lys
100 108 110

210> 75



<400> 66 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu
Gly 151015 Gin Pro Ala Ser lle Ser Gys Gin Ser Ser Gin Asn lle Val His
Thr 202530 54 354045 Pro Glu Leu Leu lle Tyr Lys Val Ser Asn Arg Phe
Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
Phe Thrleudys lle 65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val
Tyr Ty £ yspPhe Gin Gly 859095 Ser His lle Pro Phe Thr Phe Gly Gin Gly
Thr Lysshew Ghitlg Lys 100105110 <210> 67 <211> 112 <212> PRT
<213> Artificial <220> <223> an artificially synthesized sequence <400>
67 Aspyyfal Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

151045555 AgR 6 M MASNsTHRL Wed- Sttt Trp Tyr Gin Gin Lys Pro Gly Lys
Ala 354045 Pro Glu Leu Leu He Tyr Lys Val Ser Asn Arg Phe Ser Gly Val

Pro ooy 15

Asp Val Val Met Thr GIn Ser Pro Leu Ser lLeu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser 1le Ser Oys Arg Ser Ser Arg Asn 1le Val His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu &lu Trp Tyr Gin Gln Lys Pro Gly Lys Ala
35 4G 45

Pro Glu Leu Leu {le Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser &iy Thr Asp Phe Thr Leu Lys lle
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Vat Gly Val Tyr Tyr Cys Phe Gin Gly
85 80 95

Ser His ile Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu Ile Lys
100 105 110



505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe GIn
Gly 859095 Ser His lle Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle
Lys 100105110 <210> 68 <211> 112 <212> PRT <213> Artificial <220>
<223> an artificially synthesized sequence <400> 68 Asp Val Val Met Thr
Gin SefgProgleu Ser Leu Pro Val Thr Leu Gly 151015 56 202530 Asn Gly
Asn ThyJTyrikeu Glu Trp Tyr Gin Gin Lys Pro Gly Glu Ala 354045 Pro Glu
Leu Leydlesfyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg
Phe 285GlySer.Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser
Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 859095 Ser
His llgfgvo Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 100105110

<210249 <alinddafeigmRRe sedanrtificial
400> 76

Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Giy
1 5 HY 15

Gin Pro Ala Ser lle Ser Gys Arg Ser Ser Gin Asn iie Va! His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr GIn Gin Lys Pro Giy Lys Ala
35 40 45

Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Lys lle
65 70 75 80

Ser Arg Val Glu Ala Glu Asp Va! Gly Yal Tyr Tyr Cys Phe Gin Giy
85 80 95

Ser His [{e Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu {le Lys



<220> <223> an artificially synthesized sequence <400> 69 57 Gin Pro
Ala Ser lle Ser Cys Arg Ser Ser Gin Asn lle Val His Thr 202530 Asn Gly
Asn Thr Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Gly Gin Ala 354045 Pro Glu
Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg
Phe Ser Gly Serokly Ser Gly Thngssp Phe Thr Leuibys lle 65707580 Ser
Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Oys Phe Gin Gly 859095 Ser
His lle Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 100105110
<210ziM0 <@11> 112 <212> PRT <213> Artificial <220> <223> an arti
iciallxsynthesized sequence <400> 70 Asp Val Val Met Thr Gin Ser Pro
Leu SegrkeprPro Val Thr Leu Gly 58 51015 Gin Pro Ala Ser lle Ser Cys
Arg SersSekGinAsn lle Val His Thr 202530

220>
<223> an artificially synthesized seguence

A0 77
Asp Vai Val Met Thr &in Ser Pro Leu Ser ieu Pro Val Thr Leu Gly

1 5 10 15

Gln Pro Ala Ser ile Ser Cys Arg Ser Ser Gin Asn ile Val His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu &iu Trp Tyr Gln Gin Lys Pro Gly Lys Ala
35 40 45

Pro Giu Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys ile
65 10 75 30

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gln Gly
85 90 95



Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Gly Lys Ala 354045
Pro Glu Leu Leu lle Tyr Lys Val Ser Ag8n Arg Phe Ser Gly Val Pro 505560
Asp Mg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin
Gly 859095 Ser His lle Pro Phe Thr Phe Gly Gin Sly Thr Lys Val Glu lle
Glu 12201061 k0ps28@>nf lrreldi 3 k1R <t 27sRRITer2 13> Artificial <220>
<223> an artificiadly synthesizediggquence 59 Aspgval Val Met Thr Gin
Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser lle Ser
Cys Gin Ser Ser Gin Asn lle Val His Thr 202530 Asn Gly Asn Thr Tyr Leu
Glu Teporyrésin Gin Lys Pro Gly Lys Ala 354045 Pro Glu Leu Leu lle Tyr
Lys ValSerfyin Arg Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser
Gly Serfslyrfhr Asp Phe Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala
Glu AgpVal-GhiVal Tyr Tyr Cys Phe Gin Gly 859095

<220
223> an artificially synthesized sequence

400> 78

Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gin Pro Ala Ser [ie Ser Gys Arg Ser Ser Arg Asn lle Val His Thr
20 25 30

Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gin Gln Lys Pro Gly Lys Ala
35 40 45

Pro Lys Leu Leu |le Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys iie
65 fi¢} 75 80

Ser Arg Val Glu Ala Giu Asp Val Gly Val Tyr Tyr Cys Phe GlIn Giy



Ser His lle Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu lie Glu
100105110 <210> 72 <211> 112 <21&2> PRT <213> Atrtificial <220>
<223> an artificially synthesized sequence 60 <400> 72 Asp Val Val Met
Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser
lle Ser Cys Gin SegsSer Gin Asn lleggal His Thr 202580 Asn Gly Asn Thr
Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Gly Glu Ala 354045 Pro Glu Leu Leu
lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser
Gly Sgf @ly SepGlynd i Asp dheThiley Lysile 872704980 Ser Arg Val
Glu Ala Glu Aspgyal Gly Val Tyrgyr Cys Phe Gin gy 859095 Ser His lle
Pro Phe Thr Phe Gly Gin Gly Thr Lys Val Glu lle Glu 100105110 <210> 73
<211> 112 <212> PRT <213> Artificial 61 <220> <223> an atrtificially
synthgsigedgsequence

Q11> 112

<212> PRT

213> Artificial

220>
223> an artificially synthesized sequence

<400> 718
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

i b 10 15

Arg Pro Ala Ser lie Ser Cys Arg Ser Ser Arg Asn lle Val His Thr
20 25 30

Asn Gly Asn Thr Yyr Leu Glu Trp Tyr Gin Gln Lys Pro Giy Lys Ala
35 AQ 45

Pro Lys Leu Leu Ile Tyr Lys Val Ser Asn Arg Phe Ser Giv Val Pro
50 55 60

Asp Arg Phe Ser Gly Ser Gly Ser &ly Thr Asp Phe Thr Leu Lys lie
65 70 75 80



<400> 73 Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu
Sly 151015 Gin Pro Ala Ser lle Ser Csss Gin Ser Ser Gin Asn lle Val His
Thr 202530 Asn Gly Asn Thr Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Gly Gin
Ala 354045 Pro Glu Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val
Pro 505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu
Lys Ike/6kg0idb80 Rer AgdbalSlnAla Glu AspNahGlynal Tyr Tyr Oys Phe
Gin Gly 859095 Seg His lle Pro Phegg hr Phe Gly Ginggly Thr Lys Val Glu
lle Glu 100105110 <210> 74 <211> 112 <212> PRT 62 <213> Artificial
<220> <223> an atrtificially synthesized sequence <400> 74 Asp Val Val
Met Bk G3in Ref-Praclay SerchestPso, Ml THY Lo @ oLR15 Arg Pro Ala
Ser lle Ser Cys;fyg Ser Ser Ginsn lle Val His Th202530 Asn Gly Asn
Thr Tyr Leu Glu Trp Tyr Gin Gin Lys Pro Gly Lys Ala

210> 80

211> 112

212> PRY

213> Artificial

<2207
223> an artificially synthesized sequence

<400> 80
Asp Val Vai Met Thr Gin Ser Pro Leu Ser Leu Pro Va! Thr Leu Gly

i 5 10 15

Gin Pro Ala Ser lle Ser Cvs Arg Ser Ser Arg Asn lle Vai His Thr
20 26 30

Asn Gly Asn Thr Tyr teu Giu Trp Tyr Gin Gin Lys Pro Gly Lys Ala
35 40 45

Pro Lys Leu Leu {le Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 50

Asp Arg Phe Ser Gly Ser Giy Ser Gly Thr Asp Phe Thr Leu Lys lie



354045 Pro Glu Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
505560 Asp Arg Phe Ser Gly Ser Glysser Gly Thr Asp Phe Thr Leu Lys lle
65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Gys Phe Gin
Gly 859095 Ser His lle Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle
Lys 140105110 63 <231> 112 <212> RRT <213> Artificigl <220> <223>
an artificially synthesized sequence <400> 75 Asp Val Val Met Thr Gin Ser
Pro Leu Ser Leu Pro Val Thr Lou Gly 151015 Gin Pro Ala Ser lle Ser Cys
Arg Ser SenvaraiimlleValiis Ty 202630 AstGheAsneThr Tyr Leu Glu
Trp Tyr GIn GIn LygsPro Gly Lys AlagB54045 Pro Glugdseu Leu lle Tyr Lys
Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly Ser
Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser Arg Val Glu Ala

Glu Aspival Gy Y ahe vi T @yssRNe Gt @Y 8299916 Lys

1060 105 110

<210> 81

211> 12

212> PRT

213> Artificial

220>
€223> an artificially synthesized seguence

400> 81
Asp Val Val Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1 5 10 15

Gin Pro Ala Ser lie Ser Cys Arg Ser Ser Gin Asn |le Vai His Thr
20 25 30

Asn Ala Asn Thr Tyr Leu Glu Trp Tyr Gln Gln Lys Pro Gly Lys Ala
35 40 45

Pro Glu Leu Leu lie Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
50 55 60



64 <210> 76 <211> 112 <212> PRT <213> Artificial <220> <223> an
artificially synthesized sequence <400% 76 Asp Val Val Met Thr Gin Ser
Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser lle Ser Cys
Arg Ser Ser Gin Asn lle Val His Thr 202530 Asn Gly Asn Thr Tyr Leu Glu
Trp Tyr Gin GIn Lys Pro Gly Lys Ala 354045 Pro Lys Leu Leu lle Tyr Lys
Val Sgp AsneiyadPlas, Ser GiYsMakiPre, SRS5460 Asn Arg,Phe Ser Gly Ser
Gly Sgr Gly Thr Asp Phe Thr Leu Lys Ilg 65707580 Ser gyg Val Glu Ala
Glu Asp Val Gly Val Tyr Tyr Cys Phe GIn Gly 859095 65 100105110
<210> 77 <211> 112 <212> PRT <213> Artificial <220> <223> an

artificiglly, synthesized G’ff@%{?ﬁqeaﬁﬂ@éhyﬁﬁsﬁ&vﬁ‘ V@L Mgt Thr Gin Ser
Pro Leu Ser Leu Pgg Val Thr Leu Gl 15101

Ser His tle Pro Phe Thr Phe Gly Gln Gly Thr Lys Leu Glu {le Lys
100 105 110

210> 82
Qi 12
212> PRT
213> Artificial

220>
€223> an artificially synthesized sequence

400> 82

Asp Val Vai Met Thr &in Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
i 5 10 15

Arg Pro Ala Ser |le Ser Cys Arg Ser Ser Arg Asn lle Val His Thr
20 25 30

Asn Gly Asn Thr Tyr ieu Glu Trp Tyr Gin Gin Lys Pro Giy Lys Afa
35 40 45

Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Giy Val Pro



Gin Pro Ala Ser lle Ser Cys Arg Ser Ser Gin Asn lle Val His Thr 202530
Asn Gly Asn Thr Tyr Leu Glu Trp Tyr®in Gin Lys Pro Gly Lys Ala 354045
Pro Glu Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys lle
6570758Q 66 Ser His lleggro Phe Thr Pheggsly Arg Gly Thr Lys Leu Glu lle
Lys 100105110 <210> 78 <211> 112 <212> PRT <213> Artificial <220>
<223> an artificially synthesized sequence <400> 78 Asp Val Val Met Thr
Gin Ser RorkeseSer sk ByasVal T Ley Bl £51015,6in.Pro Ala Ser lle
Ser Gys Arg Ser Ser Agg Asn lle Val Hig Thr 202530 AsgyGly Asn Thr Tyr
Leu Glu Trp Tyr Gin Gin Lys Pro Gly Lys Ala 354045 Pro Lys Leu Leu lle
Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 505560 Asp Arg Phe Ser Gly

Ser Gly geral% i AeR Rhedingik-ew Lys He 6R70E58Q ary
85

50 95

Ser His lle Pro Phe Thr Phe Gly Arg Gly Thr Lys Leu Glu fle Lys
100 105 110

<210> 83

Qi 12

<212> PRT

213> Artificial

<220>
€223> an artificially synthesized sequence

<400> 83

Asp Val Val Met Thr GIn Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ata Ser ile Ser Cys GIn Ser Ser Gin Asn !le Val His Thr
20 25 30

Asn Ala Asn Thr Tyr Leu Glu Trp Tyr Gin Gln Lys Pro Gly Lys Ala
35 40 45



67 859095 Ser His lle Pro Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle
Lys 100105110 <210> 79 <211> 112%212> PRT <213> Atrtificial <220>
<223> an artificially synthesized sequence <400> 79 Asp Val Val Met Thr
Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Arg Pro Ala Ser lle
Ser Cys Arg Ser Ser Arg Asn lle Val His Thr 202530 Asn Gly Asn Thr Tyr
Leu Glu ditpLdyreein G Lys Braséslysh s Al 34045vRre-bys Leu Leu lle
Tyr Lys W@l Ser Asn Arg Bhe Ser Gly Val Bgo 505560 68 Ser kg Val Glu
Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin Gly 859095 Ser His lle Pro
Phe Thr Phe Gly Gin Gly Thr Lys Leu Glu lle Lys 100105110 <210> 80
<211Rd A2 F2187 ARTA2L3nAdificial 220> m22aPLn agtificially
synthgsized sequence400> BO Asp Yal Val Met Thr G Ser Pro Leu
Ser Leu Pro Val Thr Leu Gly

Ser Arg Val Glu Ala Giu Asp Val &ly Val Tyr Tyr Cys Phe GIn Gly
85 30 95

Ser His |ie Pro Phe Thr Phe {iy Gin Gly Thr Lys Val Glu {le Giu
100 105 110

210> 84
Q2> 18
212> PRT
<21 Artificial

220>
223> an artificially synthesized sequence

<400> B84

Arg Ser Ser Gln Asn lle Val His Thr Asn Gly Asn Thr Tyr Leu Giu
1 5 Hy 15

<210> 85

211> 16

<212> PRY

213> Artifictial



151015 Gin Pro Ala Ser lle Ser Gys Arg Ser Ser Arg Asn lle Val His Thr
202530 Asn Gly Asn Thr Tyr Leu Glu¥rp Tyr GIn Gin Lys Pro Gly Lys Ala
354045 Pro Lys Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro
505560 69 65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr

- Cys Rime>GIn Gly 859095 Ser His He Pro Phe Thr Phe Gly Arg Gly Thr Lys
Leu GlesHehystl100k05140tx210% Slusndd 1> 112 <212> PRT <213>
Artificial <220> <223> an atrtificially synthesized sequence <400> 81 Asp
Val VabietsThr GIn Ser Pro Leu Ser Leu Pro Val Thr Lou Gly 151015 Gin
Pro Ala Ser lle Ser Gys Arg Ser Ser Gin Asn lle Val His Thr 202530 Asn
Ala Agn Jdarstye lneasGle Tip FynGinsGinvlas Rre GlyLbysifAla 354045 70
Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Tky Leu Lys lle

Q216> 86
211> 16
<212> PRT
<213> Artificial

220>
223> an artiticially synthesized sequence

<400> 86

Gin Ser Ser Glu Asn }ie Val His Thr Asn Giy Asn Thr Tyr Leu Giu
1 5 10 15

210> 87
Q1> 18
212> PRT
Q13> Artificial

<220>
223> an artificially synthesized sequence

400> 87

Arg Ser Ser Arg Asn lle Val His Thr Asn Gly Asa Thr Tyr Leu Glu
1 5 10 16



65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Phe Gin
Gly 859095 Ser His lle Pro Phe Thr Plae Gly Gin Gly Thr Lys Leu Glu lle
Lys 100105110 <210> 82 <211> 112 <212> PRT <213> Artificial <220>
<223> an artificiaily synthesized sequence <400> 82 Asp Val Val Met Thr
Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Arg Pro Ala Ser lle
Ser GysArgeSer Ser Arg Asn lle Val His Thr 202530 Asn Gly Asn Thr Tyr
Leu GhnTrpsTyr Gin Gin Lys Pro Gly Lys Ala 354045 71 505560 Asp Arg
Phe SgpGlyrSer Gly Ser Gly Thr Asp Phe Thr Leu Lys lle 65707580 Ser
Arg Vol HluAlai &Gl Asp Vol Gls' Vol Tyr Tyr Cys Phe Gin Gly 859095 Ser
His lle Pro Phe Thr Phe Gly Arg Gly Thr Lys Leu Glu lle Lys 100105110
<2102 83 <211> 112 <212> PRT <213> Artificial <220> <223> an

artificigdly synthesizes Sequ@RGSad sequence

<400> 88

Arg Ser Ser Gin Asn lle Val His Thr Asn Ala Asn Thr Tyr Leu Glu
1 5 i0 15

<210> 8%
211> 18
{212> PRT
213> Artificial

220>
<223> an artificially synthesized seguence

<400> 89

Girn Ser Ser Gln Asn Ile Val Bis Thr Asn Ala Asn Thr Tyr Leu Glu
1 5 10 15

<210> 90

Q1 7

212> PRT

213> Artificial

<2205
<223> an artificially synthesized sequence



<400> 83 Asp Vol Vol Met Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu
Gly 151015 Gin Pro Ala Ser lle Ser Cys Gin Ser Ser Gin Asn lle Vol His
Thr 202530 72 Pro Glu Leu Leu lle Tyr Lys Val Ser Asn Arg Phe Ser Gly
Val Pro 505560 Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
Leu Lys lle 65707580 Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr
Cys Rime>Glp Gly 859095 Ser His lle Pro Phe Thr Phe Gly Gin Gly Thr Lys
Val Glu lle Glu 100105110 <210> 84 <211> 16 <212> PRT <213>
Artificig) %220Q> 223>rap @ttificially synthesized sequence <400> 84 Arg
Ser Ser Gin Asn llg Val His Thr Asn Gly Asn Thr Tyr Leu Glu 151015
<210> 85 <211> 16 <212> PRT <213> Artificial 73 <220> <223> an
artificially synthesized sequence <400> 85

<210> 9t

211> 9

<212> PRT

213> Artificial

<2200
€223> an artificially synthesized seguence

<400> 91

Phe Gin Gly Ser His lle Pro Phe Thr
1 5

210> 92
Qi 23
<2i12> PRT
<213> Artificial

<220>
<223> an artificially synthesized seqguence

<400> 92

Asp Val Leu Met Thr Gin Thr Pro Leu Ser Leu Pro Val Ser Leu Gly
1 5 10 15

Asp GIn Ala Ser ile Ser Cys



Gin Ser Ser Gin Asn lle Val His Thr Asn Gly Asn Thr Tyr Leu Glu 151015
<210> 86 <211> 16 <212> PRT <213% Artificial <220> <223> an artificially
synthesized sequence <400> 86 GIn Ser Ser Glu Asn He Val His Thr Asn
Gly Asn Thr Tyr Leu Glu 151015 <210> 87 <211> 16 <212> PRT <213>
Artificial <220> 223> an artificially synthesized sequence <400> 87 Arg
Ser Ser Arg Mn lle Val His Thr Asn Gly Asn Thr Tyr Leu Glu 151015 74
<210> 88 <211> 16 <212> PRT <213> Artificial <220> <223> an artificially
synthesizedssequence <400> 88 Arg Ser Ser Gin Asn lle Val His Thr Asn
Ala AsmiThpsTyr Leu Glu 151015 <210> 89 <211> 16 <212> PRT <213>
Artificiabs28(> <223> an artificially synthesized sequence <400> 89 Gin
Ser SersindAsncile Val His Thr Asn Ala Asn Thr Tyr Leu Glu

2205
223> an artificially synthesized sequence

<460> 93

Asp Val Val ¥et Thr Gin Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gin Pro Ala Ser |le Ser Cys
20

210> 94
Qi 23
212> PR
213> Artificial

{220>
€223> an artificially synthesized sequence

<400> 94
Asp Val Val ¥et Thr Gin Ser Pro Leu Ser Leu Pro Yal Thr Leu Gly

1 5 10 15

Arg Pro Ala Ser ile Ser Cys



151015 <210> 90 <211> 7 <212> PRT <213> Atrtificial <220> <223> an
artificially synthesized sequence 75 «400> 90 Lys Val Ser Asn Arg Phe
Ser 15 <210> 91 <211> 9 <212> PRT <213> Artificial <220> <223> an
artificially synthesized sequence <400> 91 Phe Gin Gly Ser His lle Pro
Phe Thr 15 <219> 92 <211> 23 <212> PRT <213> Artificial <220> <223>
an artificially synthesized sequence <400> 92 Asp Val Leu Met Thr Gin
Thr Pro Leu Ser Leu Pro Val Ser Leu Gly 151015

<210>
<2
212>
213>

<220>
{223

<400>

95

15

PRT
Artificial

an artificially synthesized sequence

95

Trp Tyr Leu Gln Lys Pro Gly Gln Ser Pro Giu Leu Leu |le Tyr

1

210>
Q21
215
SVAK DS

<2207
223>

<4005

5 10 15
96
15
PRT
Mtificial
an artificially synthesized sequence

46

Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Glu Leu Leu lie Tyr

1

<2100
Q1>
SVAY
213>

5 10 15

97

1

PRT
Artificial



76 20 <210> 93 <211> 23 <212> PRT <213> Artificial <220> <223> an
artificially synthesized sequence <4062 93 Asp Val Val Met Thr GIn Ser
Pro Leu Ser Leu Pro Val Thr Leu Gly 151015 Gin Pro Ala Ser lle Ser Cys
20 <210> 94 <211> 23 <212> PRT <213> Artificial <220> <223> an
artificigdhy synthesized sequence <400> 94 Asp Val Val Met Thr GIn Ser
Pro LepsSesn Let R0 Maldrdk 8diGlinRl015 77 20 <210> 95 <211> 15
<212> PRT <213> Atrtificial <220> <223> an artificially synthesized
sequefige $400> 95 Trp Tyr Leu GIn Lys Pro Giy GIn Ser Pro Glu leu Leu
lle Tyr 151015 <210> 96 <211> 15 <212> PRT <213> Atrtificial <220>

Trp Tyr Gin GlIn Lys Pro Gly Glu Ala Pro Glu Leu Leu lie Tyr
i 5 10 15

210> 98
211> 15
<212> PRT
N3 Artificial

220>
223> an artificially synthesized sequence

<400> 98

Trp Tyr Gln Gin Lys Pro Gly GIn Afa Pro Glu Leu Leu [le Tyr
i 5 10 15

<210> 98
211> 15
212> PRT
213> Artificial

220>
223> ean artificially synthesized sequence

<400> 99

Trp Tyr Gin Gin Lys Pro Gly Lys Aia Pro Lys Leu Leu |le Tyr
1 5 i0 ib



<223> an artificially synthesized sequence <400> 96 Trp Tyr GIn Gin Lys
Pro Gly Lys Ala Pro Glu Lou Leu lle Tgr 151015 <210> 97 <211> 15
<212> PRT <213> Artificial 78 <220> <223> an artificially synthesized
sequence <400> 97 Trp Tyr Gin Gin Lys Pro Gly Glu Ala Pro Glu Leu Leu
lle Tyr 151015 <210> 98 <211> 15 <212> PRT <213> Atrtificial <220>
<223z7an amgficially synthesized sequence <400> 98 Trp Tyr Gin Gin Lys
Pro Glyi&inAla Pro Glu Leu Leu lle Tyr 151015 <210> 99 <211> 15
<212z PRTr213> Artificial <220> <223> an artificially synthesized
sequenge 4400799 Trp Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu
lle Tyr 151015 79 <210> 100 <211> 32 <212> PRT <213> Artificial

220>

223> an artificially synthesized seguence

<400> 100

Gly Val Pro Asp Arg Phe Ser Gly Ser Glvy Ser Giy Thr Asp Phe Thr
1 5 10 15

Leu Lys lie Ser Arg Val Glu Ala Giu Asp Leu Gly Val Tyr Tyr Cys
20 25 30

210> 101
> 32
212> PRT
213> Artificial

{2200
<223> an artificially synthesized sequence

<400> 101
Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr

1 5 16 15

ieu Lys |ie Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys
20 25 30



<220> <223> an artificially synthesized sequence <400> 100 Gly Val Pro
Asp Arg Phe Ser Gly Ser Gly Ser Gly*hr Asp Phe Thr 151015 Leu Lys lle
Ser Arg Val Glu Ala Glu Asp Leu Gly Val Tyr Tyr Cys 202530 <210> 101
<211> 32 <212> PRT <213> Artificial <220> <223> an artificially
synthesized sequence <400> 101 Gly Val Pro Asp Arg Phe Ser Gly Ser
Gly Sér&IyoFhr Asp Phe Thr 151015 BO <210> 102 <211> 10 <212>
PRT <2®334Artificial <220> <223> an artificially synthesized sequence
<400s21E02%he Gly Thr Gly Thr Lys Leu Glu lle Lys 1510 <210> 103
<211£2180 P12 RRT <213> Artificial <220> <223> an artificially
synthesized sequence <400> 103 Phe Gly GIn Gly Thr Lys Leu Glu lle Lys
1510<220>

<223> an artificially synthesized sequence
<400> 102

Phe Gly Thr Giy Thr Lys Lteu Glu [{e Lys
1 5 10

210> 103
ity 10
212> PRY
213> Artificial

<2207
223> an artificially synthesized sequence

<400> 103

Phe Giy Gln Giy Thr Lys Leu Glu lie Lys
1 5 10

210> 104
211> 10
212> PRY
Q213> Artificial

220>
<Z223> an artificially synthesized sequence



<210> 104 <211> 10 <212> PRT <213> Atrtificial 81 <400> 104 Phe Gly
GIn Gly Thr Lys Val Glu lle Glu 1510 €210> 105 <211> 10 <212> PRT
<213> Artificial <220> <223> an artificially synthesized sequence <400>
105 Phe Gly Arg Gly Thr Lys Leu Glu lle Lys 1510 <210> 106 <211> 328
<212> PRT <213> Artificial <220> <223> an atrtificially synthesized
sequefige <400> 106 Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
Pro Ser Ser Lys 151015 82 202530 Phe Pro Glu Pro Val Thr Val Ser Trp
Mn See Gly AladLethT hysSer 854045 Gly Val His Thr Phe Pro Ala Val Leu
Gin Ser Ser Gly Leu Tyr Ser 5055600Leu Ser Ser Val Val Thr Val Pro Ser
Ser Ser Leu Gly Thr Gin Thr 65707580

L2105 105
2110
212> PRT
213> Artificial

£220%
223> an artificially synthesized seguence

<400> 105

Phe Gly Arg Gly Thr Lys Leu Glu lle Lys
1 ] 10

<210> 106
211> 328
Q12> PRY
Q213> Artificial

{2207
<223> an artificially synthesized sequence

<406> 106

Ala Ser Thr Lys Giy Pro Ser Val Phe Pro Leu Ala Pro Ser Ser iys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tvr



Tyr lle Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys 859095
Lys Val Glu Pro Lys Ser Cys Asp Lys*Thr His Thr Cys Pro Pro Cys
100105110 Pro Ala Pro Glu Leu Leu Gly Gly Pro Ser Val Phe Leu Phe Pro
Pro 115120125 Lys Pro Lys Asp Thr Leu Met lle Ser Arg Thr Pro Glu Val
Thr Cys 130133140 Val Val ValAsp Val Ser His &lu Asp Pro Glu Val Lys
Phe Asn Trp 145150155160 83 165170175 Glu Gin Tyr Asn Ser Thr Tyr
Arg Val Val Ser Val Lou Thr Val Leu 180185190 His Gin Asp Trp Leu Asn
Gly Liys GlucTyrloys Ciis Myissvial SersAss £95200205Hys:Ala Leu Pro Ala
Pro lle Glu Bys Thr lle Ser Lys Ala Lys Gly 218215220 GIn Pro Arg Glu
Pro GIn Val Tyr Thr Lou Pro Pro Ser Arg Asp Glu 225230235240 Lou Thr
Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr 245250255 Pro
Ser Asp e Klatvabis|prd ipaGlu SerafseGly-Giny Peo udsn 260265270
Asn Tyr ttys Thr Thr Pro Bso Val Leu Asp &er Asp Gly Ser Phe Phe
275280285

Ley Ser Ser Val Vai Thr Val Pro Ssr Sar Ser Leu Gly Thr Gin Thr
65 10 75 80

Tyr lie Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys Val Asp Lys
85 80 95

Lys Val Glu Pro Lys Ser Cvs Asp Lys Thr His Thr Cys Pro Pro Oys
100 105 110

Pro Afa Pro Glu Leu Leu &1y Gly Pro Ser Val Phe Leu Phe Pro Pro
115 120 125

Lys Pro Lys Asp Thr Leu Met Ile Ser Arg Thr Pro Glu Va! Thr Cys
130 135 140

Vail Val Val Asp Vai Ser His Glu Asp Pro Giu Yal Lys Phe Asn Trp
145 150 155 160

Tyr Vai Asp Giy Val Glu VYal His Asn Alz Lys Thr Lys Pro Arg Glu



Lou Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn
290295300 84 305310315320 Gin Ly Ser Leu Ser Leu Ser Pro 325
<210> 107 <211> 107 <212> PRT <213> Homo sapiens <400> 107 Arg
Thr Val Ala Ala Pro Ser Val Phe lle Phe Pro Pro Ser Asp Glu 151015 Gin
Leu Lys Ser Gly TH6Ala Ser Val ValQ@ys Leu Leu AstiAsn Phe 202530
Tyr Pro Arg Giu Ala Lys Val Gin Trp Lys Val Asp Asn Ala Leu Gin 354045
Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser 505560
Thr T8ir Ser lveuBe:SBr Thr kreval izLder Ser LysTAdaAspuTyr Glu
65707580 85 Red Val [hr Lys Seshe Asn Arg GigoGlu Sys 100105 <210>
108 <211> 119 <212> PRT <213> Atrtificial <220> <223> an atrtificially
synthesized sequence <400> 108

His Gin Asp Trp Leu Asn Gly Lys Giu Tyr Lys 8ys Lys Val Ser Asn

195 200 205

iys Ala Leu Pro Ala Pro lle Giu Lys Thr tle Ser Lys Ala Lys Gly
210 215 220

Gin Pro Arg Glu Pro Gin Val Tyr Thr Leu Pro Pro Ser Arg Asp Glu
225 230 235 240

Leu Thr Lys Asn GIn Val Ser Leu Thr Cys Leu Val Lys Gly Phe Tyr
245 250 255

Pro Ser Asp |le Ala Val Giu Trp Giu Ser Asn Gly Gin Pro Glu Asn
260 265 270

Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp Gly Ser Phe Phe
215 280 285

Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp Gin Gin Gly Asn
290 255 300

Val Phe Ser Cys Ser Val Met His Giu Ala Leu His Asn His Tyr Thr



GIn Val GIn Leu Lys Gin Ser Gly Pro Gly Leu Val Ala Pro Ser GIn 151015
Ser Leu Ser lle Thr Cys Thr Val Ser Gy Leu Ser Leu Thr Ser Phe 202530
Gly Val Asp Trp Val Arg Gin Ser Pro Gly Lys Gly Leu Glu Trp Leu 354045
Gly Val lle Trp Gly Giy Gly Ser Thr Asn Tyr Aso Ser Ala Leu Lys 505560
86 Ly®¥iMet Asn Ser LéW Gin Thr Asp A3p Thr Ala Met TgedTyr Cys Ala
859095 Arg Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100105110 Thr Leu Val Thr Val Ser Ala 115 (210> 109 <211> 32 <212>
PRT «213> #rtiftciaé<22CGer 223> an artificially synthesized sequence
<400> 109 Arg LeuZFhr lle Ser Lys Asp Thr Ser Lys Ser GIn Val Val Leu
Thr 151015 Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala
Arg 202530 <210> 110 <211> 4 <212> PRT <213> Atrtificial

210> 107

Q11> 107

<212> PRT

<213> Homo sapiens

<400> 107
Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu

1 5 i0 15

GIn Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe
20 25 30

Tyr Pro Arg Giu Ala Lys Val &ln Trp Lys Val Asp Asn Ala Leu Gin
35 40 45

Ser Gly Asn Ser Gln Glu Ser Val Thr Glu Gln Asp Ser Lys Asp Ser
50 55 50

Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser iys Ala Asp Tyr Glu
65 70 15 80

Lys His Lys Val Tyr Ala Cys Glu Val Thr His Gin Giy Leu Ser Ser
85 80 95



<220> 87 <223> an artificially synthesized sequence <400> 110 Gly Gly
Gly Ser 1 <210> 111 <211> 4 <212>%RY <213> Atrtificial <220> <223>
an artificially synthesized sequence <400> 111 Ser Gly Gly Gly | <210>
112 <211> 5 <212> PRY <213> Artific a <220> <223> an atrtificially
synthesized sequence <400> 112 Gly Gly Gly Gly Ser 15 88 <210> 113
<211>5

Pro Val Thr Lys Ser Phe Asn Arg Gly Giu Cys

100 105

<210> 108
211> 119
212> PRY
213> Artificial

220>
<223> an artificially synthesized sequence

<400> 108
Gin Val Gln Leu Lys Gin Ser Giy Pro Gly Leu Val Ala Pro Ser Gln

1 5 10 15

Ser Leu Ser lle Thr Cys Thr Val Ser Giy Leu Ser Leu Thr Ser Phe
20 25 30

Gly Val Asp Trp Val Arg Gin Ser Pro Gly Lys Giy Leu Glu Trp Leu
35 40 45

Gly Val 1]e Trp Giy Gly &ly Ser Thr Asn Tyr Asn Ser Ala Leu Lys
50 55 60

Ser Arg Leu Ser ile Ser Lys Asp Asn Ser Lys Ser Gln Val Phe Leu
65 70 75 80



<212> PRT <213> Artificial <220> <223> an atrtificially synthesized
sequence <400> 113 Ser Gly Gly GIy¥Gly 15 <210> 114 <211> 6 <212>
PRT <213> Atrtificial <220> <223> an artificially synthesized sequence
<400> 114 Gly Giy Gly Gly Gly Ser 15 <210> 115 <211> 6 <212> PRT
<213 Aktifiesal S840t 150Ser Gly WS IYYGIyGlys Wa<210> 116
<211>7 85 90 95

Arg Glu Gly Ser Lys Tyr Gly Ala Trp Phe Ala Tyr Trp Gly Gin Gly
100 108 110

Thr Leu Val Thr Val Ser Ala
115

Q16> 109
Q21> 32
212> PRT
Q213> Artificial

220>
223> an artificially synthesized sequence

<400> 109

Arg Leu Thr tle Ser Lys Asp Thr Ser Lys Ser Gln Val Val Leu Thr
1 5 10 15

Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25 30

210> 110

Q211> 4

{2i2> PRT

213> Artificial

220>



<212> PRT <213> Artificial <220> <223> an atrtificially synthesized
sequence <400> 116 Gly Gly Gly GIy*Gly Gly Ser 15 <210> 117 <211> 7
<212> PRT <213> Artificial <220> <223> an artificially synthesized

sequence <400> 117 Ser Gly Gly Gly Gly Gly Gly 15
<223> an artificially synthesized sequence

400> 110

Gly Gly Gly Ser
1

AT SR

Ci> 4

212> PRT

213> Artificial

Vity
€223> an artificiatly synthesized sequence

400> 111

Ser Gly Gly Gly
1

210> 112

Q1> b

<212 PRY

213> Artificial

220>
223> an artificially synthesized seauence

<400> 112

Gly Gly Gly Giy Ser
1 5



210>
2i
VAV
VAR

<2205
223>

<400>

88

113

5

PRT
Artificial

an artificially synthesized sequence

113

Ser Gly Gly Gly &ly

1

{210>
(AR
212>
213>

2205
223>

<4005

5

114

]

PRT
Artificial

an artificially synthesized sequence

114

Gly Giy Gly Giy &y Ser

1

2107
<2
L
Q213

220>
223

5

115

8

PRT
Artificial

an artificially synthesized sequence



&9

<400> 115

Ser Giy Gly Giy Gly &ly
1 5

210> 118

211> 1

212> PRI

213> Artificial

{220>
223> an artificially synthesized sequence

<400> 116

Giy Gly Gly Gly Gly &ly Ser

Q210 117

Q21 7

<212> PRT

213> Artificial

{2200
223> an artificially synthesized sequence

<400> 117

Ser Gly Giy Gy Gly Gly Gly
1 5



