AGR2 BLOCKI NG ANTI BODY AND USE THEREOF Fi el d of Invention The
invention relates to a nonoclonal antibody in the field of genetic 5

i mrunol ogy and nol ecul ar bi ol ogi cal technology, in particular, to an AGR2
bl ocki ng anti body and use thereof. Background of invention Ant eri or
gradient -2 (AGC.) wa.s first found tl)ﬁ){’Edi fferential screening in a human

breast cancer cell WGR2WBIHOEIINEeANEEBHIDBY AP IISEoRHIK Fwv, et
al., Nucleic Acids Res, 1998. 26(4): p. 1116-23.), and subsequently, its
full-length cDNA cl one was obtained. After conparison, it was found to be
honol ogous t @.. Q XA- 2 devel opnent associ ated protein and was desi gnat ed
as hAG 2 (Thgrr’rﬁa]s‘i)ﬂffﬁ'ﬁpgigﬁd R J. Weigel, hAG 2, Bi ochem Bi ophys Res

COMWM T', 1998Phe2§&&§1ﬂgm§’-r eésﬁt& 2 ﬁgﬁ%gﬁﬁgF.%@bdxgﬁlﬂ@ﬂ@la% r Ogi%ie

di sul fide isonense rsson., ogenet Evo

36(3)5 pirﬁﬁﬁnﬁgo)g,g and hadeRBhr asiblogity] (PetikcloSyWin partRiular, ANASn ATER2
106(17): p. 6950-5). AGR2 has the PDI active site "CXXS', which is

di st i ngubsduddng rammbiokly arod med tlRBEOEI t e " CX. XC'. Through studi es on ot her
PDI proteins, it has been indicated that the "CXXS" active site has the

function of disulfide bond rearrangenent, but |acks the function of

synt hesi zi ng h«ﬁsg?i suI({Ji gipbon . That neans that AGR2 has the function of
di srupting t TOMNGPERMREBHO8e| | s but | acks the ability to recover

et 11 Mbgrior Mot « ATRIY eSS PRofed B dirédiial RereBiimilin o
protgn glafn;ﬁf bFBY ¢ rg@étlpﬁ%r\%ith%??ﬁofgerﬂ l%ceg&ﬁ-% 8sibf qﬂaﬁ% L\‘g%@ret

system of patients wt unor, and is closely associ ated

devel opneh Nardeited eglsadtes 16198, Wogd . p AGRD-039), bhd sebbequerdty, dtofuit-lagthhe
transformation and mgration of breast cancer cells (Liu D, et al. Cancer
Res, 2008DNA(@pne 3706008053]. AGRer aampirispral evahiouml & bedicabplagopsdp

pancreatic 30 cancer cells, thereby. prqonoting the netastasis of th r
(Ramachafdiaad KAet @evelopmeit %@,olaz@gspr@t@mgqnd 7839 - Ag@%t.edA@%ég;?s a

Y e e U M W
T
Surar (PDIPPRAGD, Bl Loyt ol s ok postarhy) l s
bi nds t oP&Xssrtiviay [(PatlieS S@nectvalt oPblA$, AGR2. pO6E ET N ms6AHE-Sour i AGR2 has
anti-human AGR2 10 protein _nonocl onal antibody 18A4. .
the PDI active site “CXXS”, which is distinguished from the normal PDI site
“CXXC”. Through studies on other PDI proteins, it has been indicated that the

20 “CXXS” active site has the function of disulfide bond rearrangement, but lacks
the function of synthesizing the disulfide bond. That means that AGR2 has the
function of disrupting the normal growth of cells but lacks the ability to recover
their functions. (Anelli, T., et al., EMBO J, 2002. 21(4): p. 835-44. Anelli, T, et
al., EMBO J, 2003. 22(19): p. 5015-22.).

25 AGR?2 is a marker protein for primary and secondary tumors, is detectable
in the circular system of patients with a tumor, and is closely associated with the
development and metastasis of tumors. AGR2 has the effect of promoting the
transformation and migration of breast cancer cells (Liu D, et al. Cancer Res,
2005, 65(9): 3796-3805.). AGR2 can increase the invasive ability of pancreatic

30 cancer cells, thereby promoting the metastasis of the tumor (Ramachandran V, et
al. Cancer Res, 2008, 68(19): 7811-7818.). AGR?2 plays a crucial role in the



The anti body of Iteml., which is the nurine anti-human nonocl onal anti body
18A4 or humani zed or chineric formthereof The anti body of Item1 or 2,
wherein said epitope is located within the protein disulfide isonerase
active domain of AGRI 15The anti body according to any one of -henms 1 to 4,
wherein the AGR2 active domain to which the antibody binds is CPlI1S;

pr ef er abinetadtesiantfifrodiatbicadsetsd At gn¥cetsalaGansien d{%g 208 §i BH 1352403 by
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sel ecte f. e _gr t ' ] '
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9, ea CDR3
f}}%géfs%agfﬁg %(ﬁg(])hw& vy chain am no acid sequence as shown

in Seq | ain CDR ' amno acid sequence as shown in Seq
ID Ng, I], the light chain CDR2 25 am no acid sequence as shown in Seq |ID
No. 12, and the light chain CDR3 am no acid sequence as shown in Seq I D No,
13. The anti Bedynciry 6£imbewtonri sing the heavy chain CDR'. ami no acid
sequence as shown in DYNEVID (Seq I.D No, 8), the heavy chain CDR2 am no

aci d sequencdhgsinghotinniralaenrnipr fglaokm s dhoseal OINGODS: the 30 heavy

}ENL gCDIm:*?’cﬁ h. ?:3@%:253&%@&?8&@& O SRS, IOy ST SISV adsH P seq
(2o 1 Dy B R RO AL IS Py R RGOS,
QI Iﬁj Pgﬁffggﬁﬂnidﬁ&%né@nﬁbo%{ ggg@nti body of Item 6, wherein the heavy

chain v region amno acid sequence of the antibody is as shown in
Seq I D No. 2Thandntipedli oift [lehai n vaiichblie theginaumriae aeti-deindars eqoeinctoref]
the antibody is as shown in Seq ID No. 1. The anti body of Item 6,

wher ei n hhébbénJy Aovhai huveariiabl errobgineni caftrnotheredf.sequence of the anti body
is as shown in Seq ID No. 4, and the light chain variable _ regiqn am. no, acid
sequence of tihe antibpdyyof dtear Erund, s 1BIAEPIPEL 65T ﬁ@céﬁaiw n the

ot of er abByOtET Qe ge SIREREE At SpmhBogyAGRD. T 2ed antibody
15 The antibody according to any one of Items 1 to 4, wherein the AGR2 active
domain to which the antibody binds is CPHS; preferably the antibody binds to
the necessary binding region as shown by PLMIIHHLDE CPHSQALKKYV FA
(Seq ID No. 12).
The antibody according to any one of the above Items comprising at least
20  one sequence selected from the group consisting of

the heavy chain CDR1 amino acid sequence as shown in Seq ID No. 8, the
heavy chain CDR2 amino acid sequence as shown in Seq ID No. 9, the heavy
chain CDR3 amino acid sequence as shown in Seq ID No. 10, the light chain
CDR1 amino acid sequence as shown in Seq ID No. 11, the light chain CDR2

25 amino acid sequence as shown in Seq ID No. 12, and the light chain CDR3 amino
acid sequence as shown in Seq ID No. 13.

The antibody of Item 5 comprising the heavy chain CDR1 amino acid
sequence as shown in DYNMD (Seq ID No.8), the heavy chain CDR2 amino
acid sequence as shown in DINPNYDTTSYNQKFQG (Seq ID No.9), the

30 heavy chain CDR3 amino acid sequence as shown in SM MGYGSPMDY (Seq
ID No. 10), the light chain CDR1 amino acid sequence as shown in
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The anti body according to any one of Itens 1 to 9, Wich is an anti body
fragnment, preferably an Fab, an Fah', an F(ab52, an Fv- fragnent, a |inear
anti body, or a single chain antibody, and nore preferably an Fab fragnent.
A pharmaceutical conposition conprising the antibody according to any one
of Itenms 140 and a pharnaceutically acceptable carrier. An isol ated
nucl ei ¢ RASKBMSBS 6y $ W&VEht i(Bedyllacsor dilyg the laglyt ohainoCIDR@msmine ;cid. A

Vector otedRame Iwg ShoWA Meno8 NIoF SpRLAP NG, hane#ie e diglpomn LD -
conpri sing. tiyati th t I t h

uc! ci o BEH0 A FOHIEE THCHE B TRELII SN 13 om 15, fart her
conprising r VeI i | . . A
method for ud g HiRt BF 1R Saatterslit e HearyhliPyBliphlercbish shfigbiadkdt, o
tr eatﬁnéer%ie&e%ﬁﬁ@%twisaéﬁﬂw% hin BRIAD 00 C2 2dn B BERNESHIR Vdtidble

mammal conprising the step-of adm nistering the antibody to the mammal, The
net hod ofedibgmniifo adidreequenbe ofitiseastibbdyds aanbemwn ithBeqdhb. df. 1tem 18,

wherein the cancer is selected fromthe group 30 consisting of a breast
cancer, an oWheiantituahcef [team 6pstlerstr tunheawy chabr vazakker regaop aneineaadid
cancer, a prostate_ cancer,_ a. colqrectal ca r, a, non;: Jd.ocell. lun
canlcer, SEqUSREE Qféh@éﬂtﬁé)@eléoasa HedR mrlf'f&a%n%%ﬁ%ghhﬁfaal& Yﬁ{?"fk?lﬁl e
nmyel oma. . . .The thod of h 19, .. rein.t rea rises the
st ep of_@%?%@@ﬁcqarse%aﬂgﬁpfﬁle Hﬂpﬁﬁgtlﬁfisgﬁ‘%} F%ggggppﬁ%f er apeuti c
agenfy W th tlT?leS?riﬁB&g\?%cc?rcgngTﬂ&ea RAPTidheM 898, WEIcH 1 4 Mins&ciond
therapeutic agent 1S selected froman anti-angi ogeni c agent, a

chenot heéﬁ‘ﬂ?@&&y,?r@ﬁ@lﬁbly anfiragiveatir« Iadenantibody. Use of the anti body

according to any one of " Itens 1 to 10 for the manufacture of a nedi canent

for the treaflienintdbody diceeadiegars aniyaded ofi ittms 1 to 9, which is an antibody
fragment, preferably an Fab, an Fab', an F(ab'"),, an Fv fragment, a linear antibody,
or a single chain antibody, and more preferably an Fab fragment.

15 A pharmaceutical composition comprising the antibody according to any
one of Items 1-10 and a pharmaceutically acceptable catrier.

An isolated nucleic acid encoding the antibody according to any one of
Items 1 to 10.
A vector comprising the nucleic acid of Item 12.

20 A host cell comprising the vector of Item 13.

A method for producing a humanized antibody comprising cultivating the
host cell of Item 14 so as to express the nucleic acid and produce the antibody.

The method of Item 15, further comprising recovering the antibody from the
culture of the host cell.

25 A method for using the antibody according to any one of Items 1 to 10 for
the treatment of a disease associated with pathological angiogenesis in a mammal
comprising the step of administering the antibody to the mammal.

The method of Item 17, wherein the disease is a cancer.
The method of Item 18, wherein the cancer is selected from the group

30 consisting of a breast cancer, an ovarian cancer, an osteosarcoma, a liver cancer, a
pancreatic cancer, a prostate cancer, a colorectal cancer, a non-small cell lung
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10 pat hol ogi cal angi ogenesis in a mammal , preferably the disease is a
cancer, and nore prethrably the cancer is selected fromthe group

consi sting of a breast cancer, an ovarian cancer, an osteosarcoma, a |iver
cancer, a pancreatic cancer, a prostate cancer, a colorectal cancer, a
non-smal | cell lung cancer, a renal cancer, a head and neck cancer, a

mel anonegaraed, a. rendlt cae@rmpehoad aand 1EThe canvemtd onelaoonter ané| ateslttdeuse
of the antibody according to any one of Itens 1 to 10 for the detection of
t he AGRZﬁQﬁbméﬁsion in atissue or a cell sanple of a patient. The

i ti f h | gt f .t he. i bod di .z f
tems | to 18n¢ometRednahuli@et i BASHEdhen HCABRRL GIIEriPet HOFaticen Ofor
the 20 d ' f ' ' ' I

pat i ent . ity of Bt b ARSIraph b SEEGHT tREraiebil st 2hed
hybrisdong,«¢hdy.| i ne was deposited in the China Center of Type Cell

Col I ection (CC%’CC) on January 19, 2009 with a deposit nunber of CCTCC -

C200902 at tMhcadditless «f Itehe 200hahetdin vigessdoond. tiegrapsbio, aglint Hangleddtan,
Hubei Province, 25 The binding of the antibody prepared by the aforesaid
net hod afroor dhrgitt-englugenivegeihr chemcikzrapethe agentk anidredytojoxiepasyitng a

conventional _technique in_the art, for exanple, ELI-SA The preparatiao
speci fical | yuf@rrﬁ’:}i ﬁ& ?’efﬁ@’ng‘l |GSRORGIE dBs ang: 8pe| F)f%ﬁ”écﬁi ) 56 ?‘Wé the
culture broth of the.hybrigdoina s, 30St 2: Purifi i on._of: .
monocl onXANEARFHERyOT ?h@ﬁ??%&&%&%% aﬁglepheogﬁofi@%g%%l aﬁég{‘llgh&gfwnh
pre at j i,ng: -1 nv j C f izN

P ool o neTERaE BB dAn i B ARl B e Alsef O ) Ser R, and

i nhi bi ti gpef pidferadoWHR Eaterols ReRa%Ed CRAEThE ellonip( @bAGKIBE At basast
conpared to normal tissues) in vitro and the inhibition of the netastasis
of tunorcaeldrsanmwirtanocareoed, finrdshessacenat arlivdrecamdeirpa tianoredtia bangarpat h,
m gration and invasive netastasis of the breast cancer cells T47]11) in
vitro; apebstateccamcentd poloreeial centers ponen-smalheelhleng capsei arresal Fa0qayd i n
vitro. ghe mml rowh rate refers to a growmh rate exceedi ng
that regdfadanggrec PLfofedanadas and HBKITY%EUBEi ng the growth rate
of t nor makytissues 10. of 1 (e The.: ' i,nhi kj L] t
l e Crease rheellnivﬁpﬁgpi %lﬁﬁbq{}}? haz[ggg? %g%mgcﬁﬂ%&?%g&i(ﬁﬁg 6{3{%@/”6%? %Ef(i’)le
growh r 0 r i i tiQ 4 i

deor easer S 4 Ol 1RERRRCIRR) PN AR BliEn if L Ao £ 288 gaple
regul ati@ﬂa@fatifeh@. grow h of the tunor cells can be determ ned by a known

method in the art, for exanple, the MIT experinent as shown in the
exanpl es. The invention further relates to use of the antibody according to any one of

Items 1 to 10 for the manufacture of a reagent, a kit or a formulation for the

20 detection of the AGR2 expression in a tissue or a cell sample of a patient.

The invention relates to the hybridoma cell line 18A4. This hybridoma
cell line was deposited in the China Center of Type Cell Collection (CCTCC) on
January 19, 2009 with a deposit number of CCTCC — C200902 at the address of
the Wuhan University, Luojiashan, Wuchang, Wuhan, Hubei Province.

25 The binding of the antibody prepared by the aforesaid method according to
the invention to AGR2 can be determined by employing a conventional technique
in the art, for example, ELISA.

The preparation specifically comprises the following steps:

Step 1: Collection of the culture broth of the hybridoma cells.

30 Step 2: Purification of the monoclonal antibody.

The antibody obtained by the aforesaid method of preparation according to
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The inhibition of the netastasis of tunor cells in vitro refers to the
alleviation of the mgration and invasive netastasis of tunor cells in
vitro. The in vitro regulation of tunor cell netastasis can be determ ned
by a known nmethod 20 in the art, such as the transwell experinents as
described in the exanples, Bri ef Descri ption of Drawi ngs Figure 1 shows the
det ect i otheofinAGR201S prci faecwsyd bfor[ bl®Kingi ther pranstiows Otfh‘elmer egmwih end

AGR2 specificity by inmunoblottin eI I lys lLysate
of M 3- 2BEtastasis e ddRyi, tSpeA@&algé fgmﬁe laﬁlblylwe gre gBO r@teapf@e%&tted

h 3; f f h AGR2-.
}tMt ;_nstl‘o g%bc%%%lll%c(a eglgmﬂ e t#ﬁﬁ%@tﬁg @nhoﬁ@tﬂ} %Iélﬁcf svftéﬁcim@tﬁﬁ
m ni ne f‘ﬁﬁB itioq | o? 9&%8&@ RS (th'utﬂg[' eé:éll B Obir AR & rftldr¥, B¥r the

i nunmop irgure 4 shows ectloﬁ specificity by

i mmunal a i / t
T YSRGS U AR, YA gAcE B st P g nemetg

heavy chaélis MeEMY hairro;vand abloanr 8giibit (héHrell Rygle eofStle bEERL maNoer Tedlsd
2, respectively) of the murine nonoclonal antibody 18A4; the Yb and VH

domai n of'4Vbkirhuitemi zed 1. 8. A4Hul ver sion (SEQ ID NO 3 and 4,

respectively); and the consensus .franmework of the hunma nd VEL (;hum
Kill, Iight i gbnorgil igreavth) rate s thag&Fpvehdate %?&?ﬁe@b%g ﬁkf%@ﬁ@gﬁé 5

ﬁﬂﬂaﬁ; 2 cORTBABPRIAOSHH che M riee st bule oy e B Ar e ne
gglru zegf%{ﬁde-llﬂééﬁg{ the human consensus framework region. In order for

arison ementarity determ ning regions (CDR) are 10underli ned.

F' gure 6A anTh@ﬁ)l@%RirY%:oP heh@HiA réfds I6aHe ke rédJenneninieitidh o flthghictivbai n
vari abl e regi on igure 2A) and heavy: chain variable region (VH)

(Figure aﬁ)gcpf the mari ne m)nocl onal antibody 18A4 (SEQ ID NO 1 and 2,

respectively the VL and VH domai n of the humani zed 18A. 4FI ui fr sion_( SEQ
15 ID NO 3 dig inhibisspeef thetgwmlamatet ok brenss easger eeldndnaino selargrigrthe

ennline, Vi.; and hum ht c n K subtype JI11; hun eav hai n
gubtype H)CTF%OFDY dh@, np f&b?y Bl ingitEere ir&‘?sgh)é’&é

{emgiat Sge"gfulaﬁoﬁ%*tﬁéﬁ:%&ﬁﬁ&fq&@th@o?aﬁ négac?%ﬂ‘ne@wm% Hidthda
i ndi cat €% P! FdroB AR QMTTV@)Ep’erﬂhEB%E BhoR/H mhec‘é&m}?leghe appr oved,

drug, suggesting that e’ %ange at ‘that position has big influence on the

affinity andl?ﬂéefihlﬁibittbﬁ of tie metdshedy.of tumdri getle # isne defgsato fthe
the construction of the plasmc] for expressing the intact antibody. In the

figure, Elagmeion @f tunprigseson RES mtvamnemtatas&aﬂis 28 tg rm:grmﬂs in egnpr i ¢
the pronoter, the term nator t ai he resi gene,
whi ch ar & @U@W&‘ﬂ ﬁont@ﬁtum%mlimfr L?éfqt%m@klﬁfi aﬂl élh?tiioﬁas
v "4 cuhe fi Ql?qti’%f’gfe’*ﬁ'ﬁa%v%ﬁo%%ﬁ” est? ot o ’hﬁ?e?;ia‘iﬁﬁ’seb(’fénel“ L
2
Brief Description of Drawings
Figure 1 shows the detection of AGR2 specificity by ELISA.
Figure 2 shows the detection of AGR2 specificity by immunoblotting. A.
25 1. MCF7 cell lysate; 2. lysate of MB-231 transfected with AGR2-pcDNA3; 3.
lysate of MB-231 transfected with pcDNA3; 4. lysate of 293T transfected with
AGR2-pcDNA3; and 5. 293T transfected with pcDNA3. B. The monoclonal
antibody can cross-react with murine AGR2.
Figure 3 shows the detection of AGR2 specificity by immunoprecipitation.
30 Figure 4 shows the detection of AGR2 specificity by immunofluorescence.
Figures 5A and 5B depicts the amino acid sequence alignment of the light
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30 5 and 6 are sanples of inurine origin, and Lanes 3, 4, 7 and 8 are
sanpl es of human origin. The left panel is a non.-denaturing gel, and the
right panel is a denaturing gel. The gel stain is Coomassi e Bl ue.

Figure 9 shows the experinental results for the antibody affinity assayed
by a conpetitive ELISA. Figure 10 shows the alignnment of the nutated
posi ti onshain véeéathlermegiaedVs) dRidgivedyAyanidaht leewdyt tlenioHarrgey ohainheamalrber
of the potential T cell epito |nd| cates an aI tered am no aci d sequence.
Fi gure 1teghovkVah (HrgiigeaBi E&JEQg NQ: of anke Zh UivERESAEE Mt 9o Sy TOHFINENt |

P 2cER BBt P ik by oL ¥ 5 BOTTHE FEAIE BRRTE AL AL

wost of noﬁ?éﬁ)‘?%gﬁ%? iﬁ?ﬁﬂq e b e I AR E IS SNl AEREDrRlo e
anti Bodyp, 4y e%%, el ang ﬁuﬁ{ ‘%‘d[’Prhgﬁt ]ﬁﬁ‘lnaﬁtslhﬁgge Mumerh B Che @M r Hain

anti body, an umanl ed ant 1 body Agtuzumab pectively. 15Figure 13

shows t heutstgbed) i(BEQ@IDING :anthde) rbspelitng:1gpecAfstarishye iokentitfe the déffeede
ant i body A%?Ezu?réb t? west bl ot. €.ﬁ';'l'he ]%mi‘t p?riel shows the r?gult of

SDS- PAC Eetsv@amthaghummmzenb IBAg%Hubameil thesesiriteemiogiocbwnal prgitardyi §8A4, or
antlbodles fromleft to ri a supern nt of a transfection th an
enpty pl Between Supdumaniaed SAﬂbluAgméJﬁﬁal@%anéwssnsu% gqm@w'@ AR an

anti - GST ne 20 cont.rol anti bod ant. of nuri.ne

20t 1 body! D1ahdPh HuRBARFSim T COTURS T By o e aenHents J T2 are

antlldVB ﬁ‘&éﬂﬁfé%/ a supernatant of a transfection with a control enpty
a supernatant of A gtuzumab expression and a supernatant of an

ant| (BT negi“i%l)ﬁ% 6ANHAA! 6B”ﬂé}51@@|‘ihe raﬁﬁﬁﬁ?tabi/&'slé uédfd @ tg?xni&tsbf)\ﬁﬁe tihh
detection of the binding specificity of the humanl zed anti body Agt uzumab to

the anti gesis waribbk eegion Y¥ay &Fipyrengsgt)eandl MavyThhaimMarmMelregimeW)e
result of SDS-PAGE stalning, and the sarrpl es in Lanes 3.and 4 of the

r |O tght r gﬁg?lggfe gzﬂp@fn:@emtmne ﬂ@mﬁpaa wntubﬁwt ﬁ&ﬁé b‘BEQﬁU@ Ni93 1 *and el | s
expr essi E?r@‘P_eEgVPm)'yE]é? er\I AddpYpi 491881 h IMAR S f égél}@"q%’%slpﬁe(SEQ
For ysﬁﬁﬁﬁﬁ?dﬁ'&a AP T Rt S s R R S of BruniShF oIk o
f)lhg\(lj\st E)ht tlrg nat uﬁqﬁ% I?glé! ch?@yggnlﬁ%ﬁgg?g{gawsgﬁﬁon (1 g?@ I[)O

Lanes 1, (E@NUD3INGD e 5Mad @Q‘e‘spbdﬁ@elw,, aPprotRisthe consensus sequence of an

€6 I

approved drug generated using the germline VL and VH as templates.

sk

indicates having the same amino acid as 18A4, and indicates a position
20 having a very different amino acid in the approved drug, suggesting that the
change at that position has big influence on the affinity and specificity of the
antibody.
Figure 7 is a diagram for the construction of the plasmid for expressing the
intact antibody. In the figure, Fragment 2 comprises IRES component, and
25 Fragment 1 comprises the promoter, the terminator, the polyA tail, the resistant
gene, efc., which are components that a conventional eukaryotic expression
plasmid has.
Figure 8 shows the SDS-PAGE electrophoresis of the purified antibody,
with M representing a marker that indicates the size of the proteins. Lanes 1, 2,
30 5 and 6 are samples of murine origin, and Lanes 3, 4, 7 and 8 are samples of

human origin. The left panel is a non-denaturing gel, and the right panel is a
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5 i nmunopreci pitated by protein (3 conjugated to human i gG and proteins

i nmunopreci pitated by protein G conjugated to the humani zed anti body
Agtuzumab. The primary antibody is an anti-AGR2 rabbit nonocl onal anti body,
and the secondary anti body is an HRP conjugated rabbit polyclonal antibody.
Figure 16 shows AGR2-MBP nutants generated. by nmutations according to the
anal ysi sdafatpongngélal Bpi gepsesimis BGRMARet BBE.i ndi cates that this position
has been nutated to three_ glycines. Fi gure 17 shows_ the.bindi ng of, the
nuri ne 18A4 HighreHd showarihg Expssimesia) rmlgszfﬁraf%l%ﬂtt YA@%@I&BPS eghp¥
Lanes | to 12 are =\BP, A. GR2-MBP nmutants 1-10, and MBP, respectively.
15Fi gur@f@%%"%ggﬁecti on of the ability of antibodies to inhibit the

expor | mont o. T8O EhoWiSitic 4nGRIATSE B mEE pilidddy fi e MATRIRN,
o, i §hi béﬂtjl’a(?%y g{??i@rq? AROtHE GhahpOdothet hemdeeastt tHeaperintiee! T $:ell4éﬁiikopm|

in vit Fi gure 20 shows the detection of the ability of
ant i bodi Redtiadidalédirt atteeedragriadiaond eéqudrecebr east cancer cells T47i1) in
vitro by wound heal i ng assay. _ Figure 21 shows the detection of the
ability of aRiguredilésshowisnhhbantigeie pindiegveurvst &8t tha uwsnaniged) pppody
cancer cell, Hep& in vitro by transwell 25 experinents. Figure 22 shows the
det ecti oWB#N% he ability of antibodies to inhibit the cell cycle of the

2¥h Cor. lt fZ‘Qf? e 12 b Dhsay A5Ruvatio & Yok pBFEB sprRIS: r6n b
18 d HRABS
EI'4(73£)(E)ece ﬁ%labszﬂ]caﬁq@g?&g%?%[@g 0 corpg/zlrvlée(ig-{?%PtHklgt'cggtﬁ?g@ \ﬁq’egés phagleleand

@2/ M cel }syflecire83sS Ipa @F56%iateor dhdgkve fileurRneRBsh@kt ethet reailt ngf wheh
the anti body of the invention for 48h, inhrbition of the cell cycle of the

breast cars@imedsbt ugbirg 7an 1R eohprat@lGDtphasearivaEtibodel bs thec seawealary
5.37% conpared to the control, while S phase and (32./Mcells decyrease by
5. 37% acentibodyl yLappgul.e228nd23 aed ngyl@%obménanméﬁdy,oﬁuman Hg&ifmit of
the ant] grcl)tl- ggy,ta%d the humanized antibody Agtuzumab, respectively.

15 Figure 13 shows the detection of the antigen binding specificity of the
humanized antibody Agtuzumab by west blot. The left panel shows the result of
SDS-PAGE staining, and the right panel uses the following primary antibodies,
from left to right, a supernatant of a transfection with an empty plasmid, a
supernatant of the Agtuzumab expression, a supernatant of an anti-GST negative

20 control antibody, a supernatant of murine 18A4 antibody, a supernatant of an
anti-MBP antibody, a supernatant of an anti-MBP antibody, a supernatant of a
transfection with a control empty plasmid, a supernatant of Agtuzumab
expression and a supernatant of an anti-GST negative control antibody,
respectively.

25 Figure 14 shows the detection of the binding specificity of the humanized
antibody Agtuzumab to the antigens in the cell lysate by western blot. The left
panel shows the result of SDS-PAGE staining, and the samples in Lanes 1, 2, 3
and 4 of the right panel are 293 T cells transfected with an AGR2 plasmid, 293 T
cells not transfected with an AGR2 plasmid, MCF-7 (with natural AGR2

30 expression) cell lysate and purified AGR2-MBP, respectively, and the primary
antibody is the humanized antibody Agtuzumab. The 26 KDa band is B-actin
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5 the AGR2 active site domain by western bl ot. Fi gure 26A, B: Tunor
gromh of animal. C D. Conparison of the tunor size between the treatnent
and control groups, E: Conparison of vessels. Detailed Description of
Preferred Enbodi nents 101. Definition The ternms "AGR2" and "human
anterior gradient protein 2" can be used interchangeable herein, indicating
t he nol ebod preseénirng thd avlatiyetareotint pf pestgins watherlaisateni no aci d sequence of

any .AGR2 from human as nenti oned above .and the. PI N.s rfaml 0 i gh
AGR2 Dbel ongs Figwe& dai Wétéﬁ’t asrecﬁmfa B{;ﬁlﬁfr Qgrtgge]&‘émﬁ@l e%@ﬂﬁ’ﬁeﬁy
associ ated or tmmssoci gt-ed conpl.exes_ of e re_A (" tial

AGR. 2"). Eﬁulﬂ&s 9 n%P&ed?(? n t?lﬁe Pﬁ%hpi dﬂ&iﬁodpdcﬁe u s oo‘%llgs QXy
one of lypy d i fied an [ i7f | ' t i
nel udi ng pSKRARCRARI, (IP), CLahts 5 S"ihd3 e MRCET o, Iale Midpins.,
abouts 75¢mnRiRiesiditatyd abyl ersteiabout mal eopreimaablyGataddasioteipgut
20 855% still rrlgr e}%aef er azl ?/ﬁgtell eastcgggg? 90% and eveng(r_;t’gr% p?%f.er ably
at | east ilmhautor@sespitated oby tpreteno. GThen]jegatet], 4GR2her dfuenanized a agabedy
encodi ng human AGR2. A preferably AGR is the natural sequence, of hunman

AGR2.  Agiheumebm "Hit pbisagry Helileoy isangedi-nieR2i el bHogonarnateasiongy; i n
ant i gg' el s e it BBRG B medranaivor el apBPRke
"ong as they AU Fhctnus FRaRer SRR mhARME Blye ARG Y. 4B o5 30TRE e B

to" @t aﬂgbetan%'l'%éigeﬁf .ﬁd’c%ﬁtiﬁﬁ it ofNhicgRn, 1 ekeqs in@hitdR0dyatc @pabl e

of binding to the anti'gen wth sufficient affinity such that 30 the

ant i bodypggimid@phagspge@m@atd@pt@ﬂﬂee iofyeigent targeting cells expressing said
antigen. If the antibody is an antibody binding to AGR2, then it usually

pref erenti al Fyghiendd tshowsGRRe batdieg ofigheonmnainerehbhérds anfl the haemanized
e AR, U OB 5 LS S
the nonodtaiar VP rnudptudsl BrandatBE kerderfefer S 5 an ant i body havi ng
antiBhal es i RIEWET 17 PR LA, UERPlon BEAHET BLARGof Wt{LEED O BN e
exanpl e, iRms¥i | RReYsthayi g e Biel agineal BEQPEIdIGS 0 1BA4 Iepntrahoskllt he

activation of AGR2 and/or binds to the sane AGR2 éxtracel | ul ar ‘domai n

epi t ope aﬁpéﬁMe@Imgs. 10The term "nonocl onal anti body" used herein refers to
anti bodi es obtained froma substantially honogeneous antibody popul ation,
La, the vari duguzntlObskives dendetacttomgitihe pbiily aef antidnogiethéo siamhit éheept
for possible naturally occursing, nutants whic | i ih .an .

ext r emel Graywi @ BEation fnd Breast Wﬁb&fhﬁlﬁ ﬁ?@%{;}%&@éﬁfan yigo by
agaiJ)st S/@h,ngl e epitope on the 15 antigen. Furthernore, different froma

- pol%}fcl “anti body formul ation conprising different antibodi es agai nst

di fferent deﬁf‘?ggﬁ‘rié"%t SHEALOR (RRIGRAERE: (HRAGKILITINGE LAROdNY HEORAIDE the

agai nst a singfe determnant region on an antig tiron to their
speci fi Chiiyratéth adVieaba@st hnboecebn0drona vars bhadbesd ihealihatasshigy can now

be synthesized free of contam nation by other antibodies. The

Figure 21 shows the detection of the ability of antibodies to inhibit the

invasive metastasis of the liver cancer cell HepG2 in vitro by transwell
25  experiments.

Figure 22 shows the detection of the ability of antibodies to inhibit the cell
cycle of the breast cancer cells MCF-7 and T47D in vitro by cytometry. Figure
22A: after treating with the antibody of the invention for 48h, inhibition of the
cell cycle of the breast cancer cell T47D is detected. G1/GO phase T47D cells

30 increase by 8.56% compared to the control, while S phase and G2/M cells
decrease by 8.56% accordingly. Figure 22B: after treating with the antibody of
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20 nodifier "nmonoclonal” indicates the property of the antibody obtai ned
fromthe substantially honbgeneous anti body popul ation, and shoul d not be
interpreted that any specific method is required to produce the anti body.
Unl ess ot herw se specified, the "nonoclonal antibody |8A4" refers to an
anti body having the antigen binding residues of the nmurine 18A4 anti body in
the 25 fibkliawentoaxamdigés iohibatioanifi thedyelHeyéeheeaf fhreobmetake cameari ordl MVYAH-
antibody in the followi ng exanpl es. For exanple, the nponoclonal antibody
18A4 mmyishdeteltedrur GléGhonbeso MICTrt icsbayintgpaseobya Svhf fearempeee oo, tagich

of tho IS, NN BAse Akl Dyl Jee deBRaR NG o P RECAONBRIZed 18ad
agi on 1n e eABRe b ab 3 Rp bR AR AR B hindifk Re hodiSs 12,

bi ndss t e POGRAIGE1}0 SHERARANGY ARcthas Blghding Lo the 18A4 epitope, a

convénti onal Cross experi nent can be conducted, as described in

Anti bodi es, AdaborendBy Tvanoalgr&atl dhahigal-iar@dp: Cadrapatisoy , ofEtheHaurhow
and David Lane(] 988), 5The nonocl onal antibody herein explicitly includes
a " chi mesize betweem oy treatmeht ehd aopitnal igsaups. t He Geapgrispaiod vasaglsr | i ght
chain is identical or honol ogous to the, correspondi ng sequence derived
froma specific species or belonging to a specific antibody type or

subtype, and_the..r i ni ng,.portion of t chai,a is . identical or honol ogous
to the corre&?&%ﬂ?ﬁﬁ%ﬂéﬂgg %‘le‘?r‘?féar?ﬁ%ﬂl QUMSIHE speci fic species or
bel ing to . specific antibody type or subtype, as well as
frag nts ofl'?ggﬁ%iﬁ?lﬁbodi es, as long as they display the desired

bi ol ogi cal aghiViehihs “AGEY "dridf aRtiRarAhidRsy giAdian; proichedy’ eanttid siked
the antigen binding variable region as well as"the |ight chain constant

regi on (g@hdnpbebleehuteinhandichfingotist andlecafirofianily1havidig thea dullHength
constant region can be the constant region of a natural sequence (such as
t he consnatmralr @mion acid acquenae ﬂﬁauyaﬁmm&umﬂnaﬂs aentienge beegartce

T R S s s i
Exafn% Y prsc S nas wst, oF RS RSoiahéd SR LEEReH A NhRpI R 8P s THghAG.
v irag @M%bgwg%%qmﬁeﬁﬁ& &Gﬂmh?v(ﬂk}@ﬂrlnaﬂfe' Retbhtion shé¥ild bEY

-fragrren IS a conprising the I ntact antigen recognition

and_bi ndj;ge;8td &S as TlySofi€ B NGRANS sisscidireitl eavivti Abaiam datedbe idéghfie@5n
chain variable region”linked closel'y to each other, while the |inkage can

be coval fntrd,sinctudiagi o petydptidendetined faorpanpratil beequerce hndea®EAg atn
each variable region interact wwth each other to define_ the anti geneagji ndi ng
site on lenst shenadd%;g preferablyvat leasterbousB0%ranorg pagheaablyc 8rast édathe

{eaitn sReurelt P BSICER o G B J0%r eperver More freterably HE1CAT °
about 95% homology thereto. The term “AGR2” refers to a gene encoding
human AGR2. A preferably AGR is the natural sequence of human AGR2.

The term “antibody” herein is used with its most wide meaning, in particular,

it encompasses intact monoclonal antibodies, polyclonal antibodies,

25  multi-specific antibody formed from at least two intact antibodies (such as dual

specific antibodies), and antibody fragments, as long as they show the desired
biological activities.

An antibody “binding to” a target antigen, such as an AGR2 antigen refers

to an antibody capable of binding to the antigen with sufficient affinity such that

30 the antibody can be used as a therapeutic agent targeting cells expressing said

antigen. If the antibody is an antibody binding to AGR2, then it usually

9



heavy chain. An 'Rah% anti body fragnent conprises a pair of Fah fragnents
which are usually covalently linked at he vicinity of their carboxylic

termnals via the hinge cysteines between them A "single chain Fv" or
"scFv" antibody fragment conprises the VII and VL domains, of an anti body

that exist in a_sing!e pol ypeptide chain. Lisually, the i'v 5 polypeptide
further prafprémedlyabpulsyioepGRIR, tathkethapeothes mambexsphte NGRS faimby, whdch

allows the say tg forman_ideal structure for binding.to the anti.gen.

The t er Mt IBiaedtRRAY E@iﬁ oecsommlg@bt?wtf)éerq%nr&@m& %atths%@»%mtelgs in that
(VHG il zvHC I ' f orm.paired.antigen ,bi ndi.ng egions efher w tih
10 conpl Q‘H'E}Wareyél’ Wcﬁéf@@%l@ﬂgﬁipi §s. AY iaﬁbﬁgdgnﬁﬁgw@tt@n%@%&ql
specific - AN J T . i al, | [YaleToN d
>Pect 11 CoRptipet RYSPRFLLY Gntinody RECLSIRAI Rt Ve GOL Y (I 30
ol ecul e] gWhi, cle f&@MY iageBintiBBdRMhiMinacC bile S@ueneebidibeihe dpwp&ﬁa@mfasaiay
determ ning region (CDRs, te., CDRl, CDR2 15 and CDR3§ and framewor k

regi ons gfiibsdly\iffeefrer frone other aatibadics inehatort bohds he tihe asyectigen (@uch
refers to the variable region of the Iia{lt .ehain. According to the methaod

used in ahedGR2Nt ilon, exaBpliesiypatibadimainadhe HekegicahpeIPabrs wnk ks
oh"eret o Rk fsaorbaRoaror AGRETEBHPRBIFLAT S5 AL R SSRHERE"S
Service, (Nati.onal. I nsti of  Health, Bethesda, MD (1991)). The term
"co\é';)l engﬂpﬁlpteyltgg_te}}sﬁ%&%;dqeégi on" (CDR s: ie_., CDR(l CD?R’)Z and CDR3) used
herei refer g0 nﬁl&fd&oﬁgpaﬂﬁ%dy}ﬂ Ushg H&Ehﬁl'?%&ré e At Rfied %,taineg

anti body whose exi stence Is necessary” for antigen binding. Each vari abl

region ugiahl ¥ haspstdiealCORonegicgrdusdemtitodsd pespalbn, CRRZ ahd ©BRBus25
Each conpl enentarity determ ning region can conprise the amno acid

r esi duesanfibbies"corspitetegtthe ipopudetien rmraithg sasw, axcegéeffonpdstipl«anatrally
(i.e., roughly the residues (L1), ?0-56_ L2) and 89-97 (L3) in the | igggx
chai n vapFewreg egueantanwseh3saually §xissowssOHBXEsBE LS 402¢1 18M0URL: K

h hai i abl e .reqgion. . .A /'f k. ion." (h i,naf FR) i
those roBINRSGONE PRLOGEY; RolUEhlY FORFR-of Hor SEHER! theV Lk, CERBRECN Khen

i @bl ' 4 ' i fied L 1F- B2 ; | f
{he 1oor PROBERT noX Bitickpis, "ol Rene Horhy &, AoERonall Fb T, ARRIn, 1

| ocate atq ) 15'112% iddigfﬁgeﬂr £t bbERR! ég':aiﬁ§r dfffdrent Geteminant %%ﬂor@':@tﬁlbopéﬁﬁ

98- 107(LCFR heavy chain FR residues roughly | ocate at the

resi duesedel3noi6EBhl ad6ibédy (sl %ﬂﬁ&t a6hn@ke (tierR3hantarelidN3 28 (i)
of the heavy chain residues, if the CDR conprises 5 am no acid residues
from a hipedddiomivd sheisapectibeity,i ahademaiagerl thesingueslomal gitibadiea s that
the residues 1-25 (LCFR |)

(LoeRa) 163 e R Gersakhesiaad Uts lavghieRanAUeR PEPUGEATHISIFY | 08 o
(ol " BOGHER sdaggokiel fusibafraanel bty SR i plied St
R S s S S D G L S O

125 and L he R e Gue o oear e At podl fons 3a-do ooy ccate al positions

Unless otherwise specified, the “monoclonal anfibody 18A4” refers to an
antibody having the antigen binding residues of the murine 18A4 antibody in the
25 following examples or an antibody derived from the murine 18A4 antibody in the
following examples. For example, the monoclonal antibody 18A4 may be the
murine monoclonal antibody 18A4 or a variant thereof, such as a humanized
antibody 18A4 having the antigen binding amino acid residues of the murine
monoclonal antibody 18A4. Dxamples of the humanized 18A4 antibody is

30 provided in the following Example 2.
“Epitope 18A4” is the region in the AGR2 extracellular domain that the

10



A "T cell epitope" used herein refers to a possible peptide stretch of a 15
nmonocl onal anti body whi ch can be bound and di spl ayed by a WHC nol ecul e and
recogni zed by a T cell antigen receptor when the nonocl onal antibody itself
serves as a protein antigen. These pepti.de stretches contained in a

nonocl onal therapeutic antibody will increase the immune response of the

pat i en';] endéondlenaipeody cl Shé i hiody. toThdn ardpr ta Kerasunbetibodiesheivdipefoi de
stretches, the 20 higher is the, babi | i t hat i [
catsed, o HGAdnFRUARE! r SOBNETRIGTIN HEBP PSR PESTRERIoRE B BBt Ferer
to a chinerig antibod 1 ni | []

from a S%rﬁ?%gwm B ——Fo—a 1arge ex éﬁ?ﬂ@ﬂ%ﬁﬂé%@i%ﬂﬁﬂﬁ{g%y
refers tEd%ar}lHW"ﬁ&? 8 ]f'éﬁ’é(rl‘%gge hypervari abl e region residues in a

human i mmunogl obi n (the recipient anti body) replaced with the hypervari abl e
regi on resi dggg glonldddnAlf aitedy hensin epslédielsy, irlclens ‘OhiSRrid adntibedRi t
or a non-human primte, having the desired specificity, affinity and
ability {1t hehtdnar pmttidiodyf) .thenhsewe chasies andier fligintewdwakn r sgiidenii&R) or
resi dues of a. human i munogl obin are replaced wth_ correspondi ng non- human
r esi dueshomsiegoes to et permependingdsemitsnssddenigd cBapt s 8PeCIFIEsPRRFACH OX

Lﬁéngohﬁhéﬁ%ﬁﬁéw ArRs T iaﬂﬁ 543 ¥R BTy Rt DTS TR RS BBAJOP BRI
: IR (¢ drie _ arite |
one. usua D (e R P HoafPRREuS I CRRE RsPopeiy e SRBnty W fiod Foh

hyperar i I : \Y: ! el n
e S R R i S e ) i
i munogl ePiwels eayidRgmet ofnaldhy antibediusyeni 26ds ant ibedydivplaly fh tdesired
conprise at |east a portion of the constant region (Fe) of a iInmmunogl obin,
usual | y bldogmastenvityegi on of the human i nmunogl obi n. An

"and- angi ogeni e_agent" or. an "angi ogenic inhibitor" refers b?lﬁ' smal |

mol ecul e subdumiEBacty F¥IROdUE & ody ¢Nppapts the aphess Singieg yaklen,

a region as well as the light chain constant region (C.) and the heavy chain

a A

15 constant regions Cyl, Cy2 and Cyg3. A constant region can be the constant
region of a natural sequence (such as the constant region of a human natural
sequence) or an amino acid sequence variant thereof. Preferably, an intact
antibody has one or more effector function.

An “antibody fragment” comprises a portion of the intact antibody,

20 preferably comprises its antigen binding or variable region. Examples of the
antibody fragment include an Fab, an Fab', an F(ab'"),, an Fv fragment, a linear
antibody, and a single chain antibody.

An “Fv” fragment is an antibody fragment comprising the intact antigen
recognition and binding sites. This region consists of a heavy chain and a light

25 chain variable region linked closely to each other, while the linkage can be
covalent (such as in scFV). In such a conformation, the three CDRs in each
variable region interact with each other to define the antigen binding site on the
surface of the Vi-V dimer.

An “T'ab” fragment comprises the variable region and constant region of the

30 light chain and the variable region and the first constant region (CH1) of the
heavy chain. An F(ab’), antibody fragment comprises a pair of Fab fragments

11



10 reconbi nant protein, an antibody, or a conjugate or fusion protein
thereof that directly or indirectly inhibit angi ogenesis, generation of
vessel s, or undesirable vessel perneability. It should be understood that
anti-arigiogenic agents includes those agents that bind to and bl ock the
angi ogenic activity of an angiogenic factor or receptor thereof. Table 2 in
Oncogenewhich 65d Bsoatly asyalendy linked akiborviantity afdgheiyepirbokaticoiesmimals| e
1in Sato lit. J Ciii. Oncol., 8:200-206 (2003) lists the anti-angi ogenie
factors Vi @ hinggicysteiaes betweenlaciler m * abnor nal angi ogenesi s" refers to

S ST o BT IR R B I TR,
cspect al LyBiReLyd, UIBkody IR ASkeh & SO LpKEL A, 2nel SaRSeR oy

or blsxkﬁogﬁi tidengitRBs EpHLes auRSyS&tiddli st berwedhithet ¥HN drsd VL
intended t ¢ i nclude radi oact’i ve isotopes, chenotherapeutic agents and

toxi ns, dotichesovhehapHotis tlgenty ts farmheni ohial ctrudurd fosddndimg he the
treatment 25 of a cancer, also called an anti-neoplastic drug. An

anti - nuchebgéasti c drug are usually classified, according to differences in

the chem cal _structure and origin of the drug, into alkylating agents

ant i - met abol il&€dr§§a alh@‘?arne@'gll%%’e SATIPSISSE JEUIr t#%ﬁd%g%%ﬂnesegménts
ant i bi ot jGS, ~antyi - i asg al 0S4t es...:.Dependi e
cycle ortgﬂé(;’épé\é'é'crt?f?ﬁciw ,C%t ﬁgﬁ@hgﬁﬂ{eﬁeigsggﬁi @ﬁgdriglgs’?%%lal %s%ﬁ?ﬁ%hﬂcan
be clmssi.fi i oV, ASPeCiAf 1 ‘

Ay s R e B b L s S R
conpl exegy sir@léspe@ifffé.(Z) cell cycle specific agents (CCSA), such as
anti-nmetabolic drugs, virica alkaloids, etc. |IL Production of the hunmanized
ant i - M 317, 2 Téwet tebmd¥antibody wetibblt fegriohlimaed hienginarefiens-touthadighvtdhaoayndas

been described in the art. Preferably, a humanized anti body has one or .nore
ani no acheaveshaueporiensehded Wthﬁ%’ ABHeplen WV HChGGMpPTiHEs ORIRGNAGIA

aken {1 SFAUSTORS e SPARPLETESEHY Sle o RDITRG ZEE Sh I bddent 1R y A2
congugt egn&%b%)ngn& e MR Pégions (FRs). Vpyrefers to the variable region of

the heavy chain. V refers to the variable region of the light chain. According

to the method used in the invention, the designated amino acid position of CDRs

and FRs can be defined by Kabat et al. (the numbering system described in

Sequences of Proteins of Immunological Interest, 5™ Edition, Public Health
20 Service, National Institutes of Health, Bethesda, MD (1991)).

The term “complementarity determining region” (CDRs: i.e., CDR1, CDR2
and CDR3) used herein refers to amino acid residues in the variable regions of
the antibody whose existence is necessary for antigen binding. Each variable
region usually has three CDR regions identified as CDR1, CDR2 and CDR3.

25 Each complementarity determining region can comprise the amino acid residues
of the “complementarity determining region” defined by Kalat (i.e., roughly the
residues (L1), 50-56 (L2) and 89-97 (L3) in the light chain variable region and
31-35(H1), 50-65(H2) and 95-102(H3) in the heavy chain variable region.

A “framework region” (hereinafter FR) is those residues in the variable

30 region other than the CDR residues. Each variable region usually has 4 FRs
identified as FR1, FR2, FR3 and FR4. Ifthe CDR is defined according to Kabat,
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10 Wnter and col |l eagues (Jones et at, Nature, 321; 522-525(1986);

Ri echmann et at, Nature, 332; 323-327(1988); and Verhoeyen et at, Science,
239: 1534-1536 (1988)), by replacing the hypervariable regi on sequence of a
human anti body with correspondi ng sequences. Therefore, such a "humani zed
antibody" is a chineric antibody (U S Patent No. 4,816, 5673)e, in which a
regi on etmeliphtichyin &8 réSduhamoupblyc bogstetas thenmsiduesi ke (Legiloh), i35-49
replaced with correspondi hqg sequences_fr a non-h n species._ln

pract i ce(LgﬁMuﬁnfﬁg(éepERgi)b% 985?92%6%49, HG#&H%%VB/ indf ]%t/rﬁeé’rﬁl@érre
hyper vari abi.e resi dues_ .and ssi bl resi e ' he
r esi duesro&lg}ﬁ}{elogia% Pﬁ?%&i%ﬁﬁ%%??f R@@SE@% §§hﬁgmﬁ%érﬁéﬁj§ﬁgﬁ?£ lg% ’t he
human varj ab rnegi r i ' nti , el Hahg: dehe
'ont ondhd W TR CACKE4RIGP e el 3® RATFRCSRAET! IFARE IR, Sahgides
anti geni giniyo RageteRBubdeirsAr Gahlypdrviresilef 1dop, Midathhtackdial R ides@tuesof
known human vari abl e regi on sequences is screened with the variable region
sequencesowgfhla loedentt aht irbsidines Thes, (L& RiumB3-48qUdnEB29) 6330 (LOTRS),25
rodent count ergart is selected as the_ human framework regi on (FR) of the

humrani zealrlldu9t7§- ?ML@I_&»&)Sm tlag light chairurmd thelb@_avyzzba'gll Bayce,SIdw)zﬂ mughelyf_
Fr anevor 0GR agnﬂ&e“@35@%?@#??@@5@33&?3&522@5@%%& 5594 Eﬂﬁiﬁﬁsi"ﬁﬁhh' ‘
came 30 Pk RCERATCOR e AN SIID RSy L1 Ruen LIRS Hifirgotmd ™

Cart e - g\lgléj i y v RFESt t :
-5, ]‘E{/rm%l&%{lsgg ?@(is é%g(d?g(gsg%% CD{I@@%%%dW%%%%%aﬁgﬁgby r epariﬂ?]lg 1’? ﬁ ’
humani zegheamFRbedyidiBat atdeadinistdddycdosdatills. t oFoet akamiplgh vehéteni CHRIA1t he
antigen and other advantageous biol ogical properties after the

humani zatowiprisEbethex anphes abel 62 @é$ts,i bee theavpr obaict Fdhl aksaivesxbmakarat
humani zed anti-AGR2 anti body that binds to AGR2. The humani zed anti body
herei n cpapitiosss!-drpmsuient Rpesidaasdpraleragiasatipes B i ncor porated into

Substi Lut| on A Tp6ell FEREPEeI BEFEHeTRBng9TS 4 & gURSHe BPOkD SRty Rrolrd,
herein t Ll e pat on o :

doscr el By RenRCBiSER S TAR R, SEREA AMPRBILRE S HAAC oA,
Eth editi h ; : e o

Bt hosda NB (100D &1 8 Sead R Ers P bar Tent 1 Pe haan o okt Pondy
conpri segeryBs $14bs prbtéih emti riV\DTbésengéptideJ&itttdtdm sehtadiet i momonoelonal

positions 57, 58, 60, 65, 67, 68 and 70, while in a further enmbodi nents,
t he hunmatlierepewnt i dndthodys weidhpnimese RRes ubstuntautrpsponse phribe patiériuto the

positions selected fromthe_posjtions, 57, 58, 60 5 67, 68 and 70. In a
pr ef er r ebhesARAHIGresittibq h@%ﬁnlafgﬁr dhei B eéo%rt%% Hﬂl?t'scﬁ?oﬁlief‘ihqso Cat
posi 'ong. %5, .6¥ 68 arlgj. 0,,.0r at positions 67. 68 a 70, or at positions
68 782N 18 the, Preles 1#%?%%3&11% IFSRPDSE feC i zed anti body

conpri ses FR su jLutlon i.fi.0 . I 1d i pRs
57 and 60. | ifsiﬁfﬁirae %écfegoﬁﬁacfp'% rﬁfednhﬂﬁrg%?lz %ﬁgﬁ%ﬁlj%;@s%@ntzfanﬂbg%& nﬁ%ﬁﬁ JE)driahas
l'ess rat BpiméRamits&dy tBAEWe the SHRSThtib cORSIGsas deqqudndk nil@tvédigrom a
antigenicity, but effi‘cacy is also a very inportant factor to consider. The
ani no achds-laghaalimmtoopbotsnbstTd atlerpaertemt efter hbmani ek enttbode rebtris e

am no acids so as not to change the inmmunogenicity or effjicacy. Asparagine
(N) at pesi tinonusaglzdins havetigr g yhypeivge@ble segiohe r@spd,ueSeuai e }Qlll_l}iaﬁt

PR etk e
. . | . N Dol

bt of or abSridangsy the BagrnmiRhgnah, spEFica® ioh, B BRFde, ofhtg rbbit or a

preferab %ngﬂgﬂgg rhﬂai’@'f}]diﬁn Yhe &@ﬁeh%ﬁﬁic)[}?ci%)afﬁtniﬁﬁéﬁ& ®Mit40(the &hor

preferably to méthionrne (M. The ex.enp!ary mani zed “ant i bodi es
addr essegntibolig | iy &tirh©ncazerpiths efanieheorkompdieme (FRNi tesidiedseiofi ai ingman
resi dues DYNNID (SEQ ID NO 8); DI NPNYDTTS YNOKFKG or DI NPNYDTTS ' : ( NOKFQG
(SEQ | D @m@)qglahitl ere SNEGXGSANDCYreSEQdIDNG-Io)mai rehduesaviyleisaivar,

vari abl e region, optionally conprises am no acid nodifjcatjions_ of these CDR
resitliestha manlec)d antlLoéy mrggl comprise a residue not found in the recipient

antibody or the donor antibody. These modifications are conducted to further
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5 exanpl e, wherein these nodifications substantially retain or inprove the
affinity of these anti bodies. For exanple, the addressed anti body variants
can have substitution of about | to 5 amino a.cids, about | to 4 am no
acids, about I to 3 amino acids, and about 1 to 2 am no acids in the

af oresai d heavy chain variable regi on COR sequences. Such antibody variants
can be prepanediiyperfformaxasplfehe Botidoldyni tysuaty theilnmarfizet eratilody wihi
humani zed anti body heavy chain variable region conprises two, nhost . .

pr ef er abtgmatiset hitestantialtheoChRs sbquericlessbobnehesedhy lteweHarableyregions in
determ ning residues DYNLvID (SEQ ID NO, .8); DI NPNYDTTS, YNOKFKG or .

DI NPNYDTWQIGIN@I&PMQ@@WIN@.EI )/P%IW@Y@MQAWWPEPW %Ngf‘F EYN@F vaggable the

T a0 TR G eI of LR S el
O o S B RO k3B SURKREE™ IR s siBoay

QHl RELPRE | SERth& '\me)ﬁ)seo_ﬁt tleast i-pforeloai f28hy asbiahihet region. (Hd) af a
preferred enbodi nent, the |ight chain variable region conplenentarity

det er ni nimguresildbies udestyithedonetantaegidmof tikehuimnaidaintinoglokbint he heavy
chain variable region CDR residues in the aforesaid par ag,r,ap?s. Such a
humani zed antitb&dntiepngioganioyagontyr PsE8 NSO IO é dei@nstoop hall
aforesaid |Light chain GDR residues, for exanB,I e, i\ggerein tr 3@ .

modi fi cafiad@cules sy Bté‘pﬁﬁ:tiaaIHQjYPHF v & P OPEPLINE: A1 i 5P eﬁe £ PEGIEEL 2
antibodi es. For exa e. the S ant | var k ag :

subshl t gt Bnagbauptsin, gicaBipRERSE SCOhBREYe 1 ARSI e L et 4
to 3 ani L s ; thidbit 4nBiHERRI AG AR L duhiiedikaldbai n
vari abl eafr}gg{li%g&dﬁn g%‘%gg#élélslblf %ﬁ%h nt ?b%%&%gé%%[f g%%rég%a%r epared by

af fini tyyagilr peiBabiitgf er ablghouldebbumadiczedodo that i podynkigtenichagents
vari abl e regi on conprises two, nost preferably all three of the CDR
sequencemandehehosephgannt tritt firdetter andi hipake shduasgRESKBYSTEGityY SV

(SEQ ID NO I D, LASNLES (SEQ ID NO 12). and QHVELPRI (SEQ ED NQ __The
nost pr efiegigigealhumatirz ed mpb@dﬁhétﬁﬂfri skblend Hii QBcagerer.sé tﬁ@e‘ééggt he

Furtior G oS S0 A PSR POR S BBy B HRg oo AR T O

par ent al | Y uman i i : i body, for
exanpl e, Sgydégﬁlgég@%égﬁ%ﬁ% a{r;fgd]t gﬁ(?é)%ﬁ%g fg%té)?%ﬂg%ﬂ%@ﬁgg\% chain variabl e
regi on sequenggs o fesid e $OREE | {6Rla EkBessiVEr $mPRoper ofhe
affinity rraturatit%%n:ﬁ%%ody prag g?%ébly binds to AGR2 with an af in?_%y 10
super i or rlifawhe afgid fehcain talAGRR andisesdeostate andeteoidyatisA4hereofawihentinthe

t hereof (for exanple, its affinity is increased by, for exanple, about 2
times ordisest satei mesforoexdiopte, 10Canicabsespecandyta sodiol tumes s mefgeigsied
by ELBA of the AGR2 extracellul ar domain (ECD)). The invention

enc chas BEBORERYO WA EAN8IOSMESHunani zed anti body or the affinity maturation

The. aft i ty TGt I | OYOLRE G o e Ra Fiols S AGRERE (eLEk BEStrs.

P et Rl AANL IS AR I AORTAN RILCHIPLAXARDIRGEN TR R6h Ofs| RIEAAI to

I munoconj ugat e. ernative umani zed ‘ant1'body or the affinity

mat ur at i giv1886 irR@BKcBY iB6topRs] h@abtlathpbady agstthaabt@inknt act 19G 20
anti body. H Vector, host cell and reconbi nati on net hod The invention

further proviAdléshamotsetaptatcragdng? d¢s actlieranmd diomgpotied msrd ninzibe eatimeAtR2
anti body, a vector and a host cell conprising the nucleic 25 aci.d, as well
as &5 ecofiti eanver: alsntalled porapi-oeepiafgc ARlgnt Proayti-nucleoplaghigghugqare

| sol at eduawally Rieatlact sraanting: T urECTRE SFE PRFTTGA, SBI RO AR ST O
el . YA ot ng

convent ot Mg ol SRk SRR aadle, B3R D N AR R o BN P BN 80RSS,

using anaﬁtﬂggﬁgé{%@oté&%i%gée caRpbksphistispeakthgal Hm%é,ndhﬂa t RoBABASS.

encodi ng t avy chain and the [ight chain). Many vectors can be .
obt ai nedDepending on the cycle or phase specificity, the chemotherapeutic drugs against

—

30 tumor can be classified into (1) cell cycle non-specific agents (CCNSA), such as
alkylating agent, anti-neoplastic antibiotics and platinum coordination complexes,
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The conponents of the vectors usually include but are not limted to one or
nmore of the follow ng: a signal sequence, a replication origin, one or nore
mar ker gene, an enhancer elenent, a pronoter, and a transcription

term nation sequence. (i) Signal sequence conponent 5The anti-AGR2 anti body
of the invention not only can be reconbinantly produced directly but also
can be prredused (aa @elf usichn spetipepieds OB A), hetleras! agousepbloypedigie,
which preferably has a signal sequence with a specific cleavage site at the
N-t er m nancefalkhloidgtaiee protein or pol ypeptide, or other polypeptide. A
het er ol ogous si gnal sequence recogni zed and processed 10 cl eaved by a
signal peptidase) by the host cell is preferred For exanple, for yeast

fié&?ﬁg"é‘equ@%c‘ﬁmﬁﬁi}&i@ KRR RS an TR CREZAMERS, *Cel' ™ Famma i an

si gnaf Sequenc usegbf T@gﬁg& EYndifadinigh aﬁﬁ%ayqla%usae@%regaﬁseé i8itHw! ex

gD signal may cur sor region I 1 nked to the open

readi ng ziﬂta”?r@ferhbky %Lﬁﬂﬁ@@edgaﬁﬁbodﬁthaﬁaﬁé aﬁtmbﬁfd)am(rld hcRepksidaes on
ori gin conmponent Bot h the expression and cloning vectors conprise nucleic

aci d sequénzhse0frenabionghtmenvedgor.s Thesepbheatrvanmmme atidmeskiusslaeet ed
host cell s General ly, in the cloni g vec this s quence ] s a, sequence

enabl i ngokite Q?é]@@o lrtmltr gppidaes ewhy @éﬁaﬁﬁtarﬁotaﬂ(ﬁé 851 ABhr BRE oML
for manyogigter Famgaigtot, ol eReatia S be i ARSI e TEE inacti SRS B0
gend? a1 4nten %@& FHERERE: Mune kel N A PECN 2T %qggﬁéiﬁé%éﬁﬁm?té’ "

fol l ow ng m&r%ﬂen%z( @2%9# 19 ratn'd”Vef g%ha@ﬁal t §chded DAY G 30 193@er
toxi ns such as anpicitlin, eonyci n, ot hrexate, or téetracyclim(b)

those reﬁ S8NY byxmpl@cnhgeﬂie hypec\)aridbieerq@omstqm@nbeyoﬁrat huenhsanobody
obt ai nabl e from conpl ex nedia, such as a gene 19 encoding Bacillus_ .
subt i | i swithacaniespondiseraseuerfdas) Frloensfere, corgpoaeitumanized antibody” is a

chimeric antibody (US Patent No. 4,816,567), in which a region essentially less

15 than the complete human variable region is replaced with corresponding
sequences from a non-human species. In practice, the humanized antibody is
usually a human antibody in which some hypervariable residues and possibly
some FR residues are replaced with the residues at the similar positions in a
rodent antibody.

20 The choice of the human variable region for preparing the humanized
antibody, including the light chain and the heavy chain, is very crucial for the
reduction of antigenicity. Based on the so-called “best-fit” method, a whole
library of known human variable region sequences is screened with the variable
region sequences of a rodent antibody. Then, the human sequence closest to its

25 rodent counterpart is selected as the human framework region (FR) of the
humanized antibody (Sims et al., J. Immunol., 151: 2296(1993); Chothia et al., J.
Mol. Biol.,, 196: 901(1987)). Another method makes use of a specific

framework region derived from the consensus sequence of all human antibodies
within a specific light chain or heavy chain subpopulation. The same
30 framework can be used for several different humanized antibodies (Carter et al.,
Proc. Natl. Acad. Sci. USA, 89: 4285 (1992); Presta et al., J. Immunol., 151:
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The expression and cloning vector usually conprise pronoters recognized 5
by the host organismand operably |linked to the nucleic acid encoding the
anti-AGR2 antibody. (v. ) Enhancer el enent conponent An enhancer sequence
is often inserted into the vector to increase the 10 transcription of the
DNA encodi ng the anti-AGR2 anti body of the invention by a eukaryotic cell.
Many enhgagg(lg;)a})y_ences from mammal i an genes are known. However, an
enhancer froma eukaryotic cell virus is usually used. (d) Transcription
ternination EoipomeortatsTive pepacisy tre hemarizedraniadkathat the Ragbods! is
wi |l further conprise,sequences necessary for the term nation of . .
transcri pbleoto distaigt Bgh i &) IWnt‘éftiWRﬁmlgSGc?\néle@@ﬁ VaiAZ e Diglogdcal

it ransl RGP gl dhSdeRy e oo, U A asies pel kA SEhB b pdygon

' | I . . i [ d | at ed
Fr agrient O AR arL AR el APk AR R R b 6 SR ane 1~ Ao
anti body. (VvipheSeh@@hiAN apdbbipmetenBbineRises hosi-hafldnshypervatiodle ﬁ%}ibﬁ

il
suitable for cloning or expressing the in the vector herein are the
pr okar yot@sduyeasiocspoitediigto eukhuynin hemef chaas vaesble tegiombavé comprises
Prokaryotes suitable for this object include eubacteria, such as G am
negat i veflamewark pegioni (&R peghastitton atrpesdtions selacsed fokary bt ¥, 0@ Ukaryot i ¢
m croorgani s aﬁfi_la%%ntou fungi. or yeasts are.a

h I i tabl .
cl oni n% 6p PBsAl nyhatERstheoyan ple, gdiien BIhgCs¢ eéﬁt%iliﬁa@rgﬁglﬁgdy
30T t | itab h i t j =
ant 1 Hbay SustEFaRsSElely bin KL odi Pl cocarehsth 8 PRERIN G pRthknoEREcal o
o oo MVRiPRas® BRibS, POGHiL fedIf}P SEEviee! Natiohal ISHATRICf HealA, Beaiesds,
rugi peni a, C. we Il

Spodopt er a e ver,’ vertebrate cells are of the nost

i nt er est \[VO{ BBYEY arePL98&0aTH WheObmirsdiahial ehe dlursarined Wittibety oonfprissue
culture) has alréady becone a 5 conventional procedure. )les of useful

mamal i al Rhesbstiteltion anesoasen®vépasianss oeteteddnkaythei posifioay 57,1 1§00,
R ATTDRES R Sl S ATl ST
T arie? of hPURIScEaI K uhnRUELn PUIER of TouT POSUNCeTTORaI ook Mot feay 37
o ober | OB LSt RRYDO, BLOTBEFGRe S RORLARIDLS i Pody

comprises FR substitutions at positions 65, 67, 68 and 70, or at positions 67, 68

and 70, or at positions 68 and 70. In a further preferred embodiment, the
humanized antibody comprises FR substitutions at positions 57, 58 and 60, or at
20 positions 57 and 60. It is preferred that the humanized antibody of the invention
has less rather than more framework substitutions so as to minimize the
antigenicity, but efficacy is also a very important factor to consider. The amino
acids actually to be substituted are preferably those conservative amino acids so
as not to change the immunogenicity or efficacy. Asparagine (N) at position 57
25 is preferably changed to serine (S), leucine (L) at position 58 is preferably
changed to arginine (R), serine (S) at position 60 is preferably changed to
threonine (T), lysine (K) at position 65 is preferably changed to glutamine (Q),
lysine (K) at position 67 is preferably changed to arginine (R), alanine (A) at
position 68 is preferably changed to valine (V), and leucine (L) at position 70 is

30 preferably changed to methionine (M).
The exemplary humanized antibodies addressed in the invention comprises
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(viii) Culture of the host cells and purification of the anti-AGR2 anti body
The host cells for producing the anti.-AGR anti body of the invention can
he 15 cultivated in various comrercial avail able nedia, such as RPM -1640
(Sigma) and Dul becco's nodified Eagle's nedia (DNIEM Sigma). Further,
necessary suppl enents known to a person skilled in the art, such a.s

hor monesthandéemptitientgtiow dettaaimng, saidses bDfMDan¢SBQot s, NOrad®);
el enents, and gPucose, can be added into these nedia as requir

ed.
ST v it syl il A o i 8
v kP SRl B TN A5 T b ol 0
di Irlect I Kogté%ﬁwa&dc?lﬁ‘%ls?ﬁe?m‘? a’flmﬁf Wﬂélfé%t}f’d“c?df i Q%g%nglggeg %@éll g’e ?to fe
C T griont SCuphle whiiafn BRéed FtdidtiaBhE sibGankidly1eHin6t IpRive e Gffinity

the antibpdyedes SEH0RAD I PoP dxienpRdite AdGress@erainiinly afarbued can have

expression systemis usually first concentrated with a commercial protein
concent raftatitution atyaledutt heoabavenst egss, pboutase 4 mniimot acidepyboet i ol Zided
to inhibit proteolysis, and an antibiotic may be included to prevent the
growt h cdmino ecids, coat albowahtts.2 30KN0 2¢ids bodeAippesild iheaVyr&pan sdiaien

ol ect r opiRenee (O RAGIESS: aaUCarTiiad) VEHABLP S PRSP UE RO or of ExppIc
purification techni que isaffkini r t . e i kgt

brotldl n HTRUY FeRdF AR y B FianaD AR SR e RE y petinheicy dfisth farfible

i mmunogl ohi:n. F ] j St j [ . ofPeRe Tl apfithed
to be re%%@rrle(’g),rﬂgﬁggér] tg@of‘gbggﬁ’ﬁ#?gﬁ%n&?ggh%. queyggﬁeggé%\feggéhe d
phase HR ' aic@srnEnean g st edrat DYMNRATY, AGD antN@nmog); um
sul fate %@ggﬁﬁ?gﬁrgg c?r? al so IE% used.%ﬁ/ﬁsiﬁghar m&t&%&%}é&b%t si)gn ?‘;he
t her apeubDIB/PNY R &S BINQK Fikbe @bl biddy dyhy) tYkan
prepared by m xing the a&%tibody havi ng the desired purity_ with optionally a
phar naceSI\/YMﬂIYﬁgBhﬂﬁt abl SEQr ADrNGsx gédi ent heomastapréferahleahymayred i n
a faorm of m{;\ I¥ophi lized fornul.ation,or a ueou%@%l ution., The dos& e and

condent r&t Y SOMPTEReS the autBgamf Sedarnre Ol Bt EhFhals, vaaRie TP o o

non-t oxi ¢ ypient, which is apparent to a person skilled in the
art. 15T‘ﬁ£éﬁg mllggf'éh herein may further conprise nore than one active

cormpound r eq%%qﬂlﬁlﬁﬁilzteﬂeﬁ{tiﬁ&l}t BetisPasiditfor Bt eahifie ther @mphith¥ntakiege

conmpounds having conpl enentary "activity and no adverse effect against each
ot her, Theeaglinitey eedidasad ARK SEEAGeY SEMEe(SEQhEDapED! ild )adehdSNIES

cytotoxic agent, and/or anti-angi ogenic agent, etc. 20 V. Fornmul ati on and
kit In affiffQelDediodil@gniandfort hﬁLHE%E&HRBr(SEQfHDrMQ iL3h afnthea light chain
3220 ﬁZééﬁ%bfeh ?egi%tni. boI%y at B?éfe%raerc]i %?n#gtﬁgnetrﬁ, ttilgaltigflp ech%llg e\?gr‘laefblgsregion
complementarity determining residues described here are included in addition to
the heavy chain variable region CDR residues in the aforesaid paragraphs. Such
a humanized antibody optionally comprises amino acid modifications of the
aforesaid light chain CDR residues, for example, wherein these modifications
25  substantially retain or improve the affinity of these antibodies. For example, the
addressed antibody variants can have substitution of about 1 to 5 amino acids,
about 1 to 4 amino acids, about 1 to 3 amino acids, and about 1 to 2 amino acids
in the aforesaid light chain variable region CDR sequences. Such antibody
variants can be prepared by affinity maturation. Preferably, the humanized
30 antibody light chain variable region comprises two, most preferably all three of
the CDR sequences of the complementarity determining residues RASKSVSTSG
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the invention or a pharmaceutical conposition thereof are provided. This 95
product conprises a vessel and a | abel or package insert attached to the
vessel or placed separately in the package of the product. Suitable vessels
include, for exanple, glasses, vials, injectors, etc, The vessel can be
made using various materials such as glass or plastics. The vessel
accomodSFEMHPBE QateuN©all 190 paSNILIES (S1aQ. IDs NeDf d)i aed fQHIREE PRT

di seases descri bed herein. The | abel or 30 package insert indicates th t
the conptSEQ db NOusbij) t olhe elailtOSt Heredirebles diursaireds antibady epompriges

breast cancer (e 1 g., a netas breast ca tate c
| ung can@BHNPfasid Seanpnes Ogt RN Yaria %ﬁégl@élng%glio\y&%sﬁgh)cﬁ%er,
etc. Moreover, the product can include (a) a first vessel accommodating

t he COHpéSItIOﬂ conprising the nonocl onal antibody of the invention,

prefeyably afW%@ﬂld?ﬂ%h&”é&d@%&é?%hfﬁﬁ&ﬁ &Biur%ﬂ%ﬁ%ﬁ?oodﬁ%ﬁﬁim

acconTdeatl ng conposition conprising a therapeutic agent "ot her ghan

the humapjgrd. amhébgshentdhenpibedycim®f Bdis larhedi agtibody dhea ilnveatized
may further conprise a package inSert 1ndicating that the first and second

conposi t antibodgnfdreconplened dmibadiecomgatsiegttheflighé chain andandegavy chain
Al ternativel i;/ addl tionally, the roduct may thrther conprise a second (or
third) vessebletegianuearengesop NP3 alydfb rﬁ&l@%t\éﬂé}'él Buf Y&$F10sdh

'ty | ener e Hprgs bR AT R C“Z%eé@'r%& il T80 BLERE, Wil aefifiy "™
ronatd onsreéiet Bl FAFRR 40EAGR2 pORTITRRLAMTLASY WA FRE VAR S thereal,

can be Ugﬁﬁl éﬁm@reeq{é Berfity ‘iﬁ“iflcre%'é,éa B5 fBr R@asslcC aneat 2 BnRanss aBbiiE 4

cancer, rostate’cancer, a colorectal “cancer, non- snal I ung

cancer, ﬁn‘i@sﬂﬁi AB@NCED0 tiandd veuboanteo) tanbead aasebseddcby EMS@& ofaahesrﬂ(aﬁarra,
an ovarian cancer and a nmultiple nmyelonma, and the |ike. 20Q her regi nens
may be certianeldulsir tdondia (:E(Eng) stration of the anti-AGR2 anti body. The

conbi ned adm ni stration includes sinultaneous ad istration usin epar
fornul ation a}heam\éergmgp@cwm@sw MAt ‘B’@%r‘i’g tgl]@aﬂé‘ﬁﬁpbﬁedaﬂmlh? Y 4t

e bot AR (srReaatoman oG shelol B bt ISLAGRS caF8 %e?{aﬂ?ﬂ?"ft“ "

humamzed antibody or the affinity maturation antibody can be an antibody

ate

fragment, such as Fab, optionally conjugated to one or more cytotoxic agent so as
to form an immunoconjugate. Alternatively, the humanized antibody or the
affinity maturation antibody may be an intact antibody, such as an intact IgG

20 antibody.

I11. Vector, host cell and recombination method

The invention further provides an isolated nucleic acid encoding the
humanized anti-AGR2 antibody, a vector and a host cell comprising the nucleic

25 acid, as well as a recombinant technique for producing the antibody.

In order to recombinantly produce an antibody, a nucleic acid encoding the
antibody is isolated and inserted in a reproducible vector for further cloning
(DNA amplification) or expression. DNA encoding the monoclonal antibody
can be conveniently isolated and sequenced using conventional procedures (such

30 as using an oligonucleotide probe capable of specifically binding to genes
encoding the heavy chain and the light chain). Many vectors can be obtained.

18



25t oget her, In a preferred enbodi ment, two different anti-AGR2

anti bodies are used to treat the patient. In another enbodi nent, the

adm ni stration of one or nore anti-AGR2 anti body is conbined with the

adm ni stration of an anti body agai nst another tunor associated antigen, in
anot her enbodi nent, the AGR anti body 30 can be conbined with an

ant i - angTREBLSHAAENE oFakk REctoRi iuadlyyirelfiée buoarangt digenesdits one or mioe an
enbodi nent, the treatnent of the invention includes conbi ned adm ni strati on

of the (oftheofoltmrig: ansignAGRR watdehadypliyatind aiginppnamrenatermdrkan gene,
i rnni unonodul ators, such as a cytokine, as well as a chenotherapeutic agent
or growtdn enhamgarclemiont) /@ AGOsE ANt sEBNSCIARAPH ISP RATION BIAUENREXxt ure of

di fferent cha,rrg.her eutic agents. Preferred chenot herapeutic agents
i ncl ude t axafiés'& c%qé(?”‘f?ﬁf B"Hocet a. xel ) and/ or anthracycl ine
anti ki otics. ~fhe r [ d j S h ' ts
can %Ie used I@g&r&tﬁ’-ﬁg@}? talg@%lo_?liglt (r)ﬁgg{? gﬁgé 8?1[){1#38%&%5??%%?%?@%? Hgsle on
the eng@‘cgﬁ gd. Elire@tlgebﬁ%a@ i £diethd Hrblfcad tas 10 fudide pelydptedeasapgea of

&
any dru mnistered in conbination w th the antibody of the invention
may be th&efsloages L;ﬁﬂ?péptide,cwhvdggkﬁi&adtblyﬂmm)slgl’mltseqhendesmglae ausyeifray

al so be reduced because of the conbined adm nistration with the anti-AGR2
ant i bodyclefivage sitevehtherN-tthaisali oAhe wetagepuitethorapolypsayidss arhether

based.  opobmeDifss. dhdhabrPEDyS of oAk SHSERS TOTNEAdH MA PRI LCbe

;nggﬁ{ riledued ip0er sRhalhepRaRe BBV IR Bodo Rt s Rt aM et otV B o
oo R . He.

an %%si sg@ﬁ%‘tg&a}l}, C}E)IP;%%gr?n}ﬁghggfstqﬁk/@ﬁhsgfleédf;lggts'éﬁﬁ%fgg€br oBRYctBf 'lé%{dl?%nt |

t her apy, response to t anti of 20t he pat
as well asnidieedhagnial Laadof Foiepsdiohah. misemaliahhelRNimanEidiam sigtanal
anti body for detection The anti body of the invention (for exanple, the
humani zegeaninceAGRR vanat isbodydralendihgsequanth sucpentiiernesesiFgriee ignalt he
anti-AGR2 25 nonocl onal antibody nmay al so be used to detect the expression
of the A@RY Ipgused.n in specific cells, tissues or sera. For purpose of

1 udrescent “RaBBIRrebirsan eamyrEToost nitad fuf Stere@ipgdins pLB% DG °
accompl | enRenne Db aTRZMIFNL o "t he ant body may be conj ugated wi th
biotin, alternatively, the antibody is conjugated with a small nol ecul ar
(ii) Replication origin component
Both the expression and cloning vectors comprise nucleic acid sequences
20 enabling the vectors to replicate in one or more selected host cells.  Generally, in
the cloning vector, this sequence is a sequence enabling the vector to replicate
independent to the host chromosomal DNA, including replication origin or
self-replicating sequence. Such sequences for many bacteria, yeasts and viruses
are well known.
25
(iii) Selective gene component
The expression and cloning antibody may comprise a selective gene, also
called a selective marker. Typical selective genes encode the following proteins:
(a) those imparting resistance to antibiotics or other toxins such as ampicillin,
30 neomycin, methothrexate, or tetracyclin; (b) those rescuing auxotrophies; or (c)
those providing key nutrients not obtainable from complex media, such as a gene
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hapten (such as digoxin). The anti body of the invention can be used for
any known assays, such as conpetitive binding assays, direct and indirect
sandwi ch assays, and i mmunopreci pitation assays. 5For conveni ence, the

anti body of the invention can be provided in a kit, that is, a conbination
of a pre-quantified agent and an instruction for the diagnosis experinent.
If an enzmRih@Bl@tus anbiihody-dlsninsadcetiagekit will include the substrate
and cofactor required for the enzyne (e.g., a substrate precursor providing
a detectabl e ehronmophore or fluorophore). In addition, other 10 additives
such as stabilizers, buffer (for exanple, blocking buffer or lysis buffer)
and the |ike(imayroedieicroi@arienhe rel ati ve anount of various agents can be

i del h . i . i f ' :
sol ut fy ?Fgfﬁgfﬁggﬁéﬁélga%ﬁ stz ecaing suRly Rmb{RsERSShE chhaiped
Specifi . . lens:
I 533;% : ?@%&ﬁbm}}ggﬁ%gg%gﬁ@ezsﬁﬂal " iefgé&/gni toﬁz? dE)Hreg\q/illuges :%élg’ggr?]lg 61sﬁéll)gutt?%n

of a pr N RLeiBbEen upon di ssol ved. Exanpl es Exanpl e 1:
Pr oduct i()%ﬁ{ ﬁ%ent?‘?ggati on of the nonocl onal antibody 20 18A4 A. Col
| ection of the I hybridoma cell broth Cells were continuously cultivated

for three days using I RPIM-1640 nedia (containing 10% bovi ne serum and 1%
ant i bi ot i cs) (WdEkkepcarhdearemicongionand cel |l s at 80% and ensure that the

cells were in logarithm c phase,. wagshed. wth 25 PBS, exchanged.into sefum
free RPM - 1640 REHRRCEhSCATCRGRINS B?teeulrﬁey'é’fii Hﬁobﬁ%r\éecttﬂ%g@uﬂ%“rrﬁ%?eaﬁ{lems

pur 10 edraararipr LR SN Enb AT B AR AGRY ﬁﬁ%ﬁ‘ﬁ?ﬁf ROBPEMGHY 2ne
vas a5 TR e o B e e T

AC refrigerahei a0dnRhAS&dfBin h eIk calluigusisalisuaigt ugdiky reached the
roomtenperature; the colum nmaterial is gently mxed and 2 m 50% col um
mat eri al suspension was filled into the colum, while caution was taken to
avoid N bbles; 5 rid binding buffer was added to equilibrate the colum;
first, inpurit)dsanecrdptiendoedinntian COV@OVSH! t hr ough 0.454mfilter

nmenbr ane, and, then the. sanpl

di luted wi.th,the bindi f X NI
at dXatio oflhe: 6XBIRSFIAhA ect%We Al I@ %%lg&xg\émppappgﬁ 05:'113 %ﬂfﬁ%&?g‘f"’%’ﬁ@@ ©

| g " _ _ ntfatton and |
oated oRCBNENES CORARER D 1o TRRrbical g sRte P o bR R ot
total s oad S st V& cekhas 8R00ly thee obGifBYi fiddm bidisngegapaa tyd (5

ng nouse Igethul colum material), othérwise the eluate will contain the

ant i body¢ctdgoRgisy Redeanindasitheasntehnyl et dusigign frdukelryoiiomrbufdldDNehor
collected at 1 nil/tube, with 100[d 11s4 phosphate or Tris neutralization

buf f er adBedAi ntBhesdeerdgibas duehpriee culdlectidosegarmnts Hhapase dranscribed mto
concentration of each tube was determ ned using. Coor.nassi lLue 6-250.,15
Sanpd(es pplmdﬂhyiatpddﬁ%gmeﬁéﬂﬁéﬂ?r%trwﬁﬁf@ﬁep iQ2H O4 etrﬁgl\zél ?H‘?Qfﬁngf?feem
was chan%edagéﬂg%al . ia usi ng PBS (phosphate buffered saline). The col um
was regefdi $PHGO¢¥ M el ution buffer.

(vii) Selection and transformation of host cells
Host cells suitable for cloning or expressing the DNA in the vector herein
25 are the prokaryotes, yeasts, or high eukaryotic cells as described above.
Prokaryotes suitable for this object include eubacteria, such as Gram negative or
Gram positive organisms. In addition to prokaryotes, eukaryotic
microorganisms such as filamentous fungi or yeasts are also suitable cloning or
expressing hosts for the vector encoding the anti-AGR2 antibody.
30 The host cells suitable for the expression of glycosylated anti-AGR2
antibody are derived from multicellular organisms including plant. Examples of

20



Exanpl e 2: Monocl onal antibody titer assay The procedure for assaying
the anti body titer using ELI SA was as follows: EL1SA plates were coated at
100 rd/well (antigen concentration of 3 ug/m, lithe imunogen is a fusion
protein, the | abel protein also needed for coating) and incubated overni ght
at 4C or 37C for 2 h. Solution was decanted and the plates were inverted
and dunmegecflepratBl @k nacludROimbenelellshifoekixrgnplal, Utosis stichwas Spatatéapreor 4C
overnight or 7C for 2 h, solution was decanted and the plates were inverted
and dunpedgibeydaTéve. t est sanpl es were added at 100 (dilution factors: 02,
103, 1(Y1l, | 05, 106, the positive and negative contrqls were diluted.1000
times at 100HgMewnsI yedabratnceblatag ovErngt 1aterast. o M9reoye, ProRagation

Sol ut i d d d.th | i d d

ol at es 30 v athoteln i nCHBLT nifsRur kIt s IR ahbsel, 4.
Addi ti f .body: i i : 000
i 5t nee oty SEEARAT R Y Yaphiitef PSRN, ABRM oA dll Bines at0h
mn, thegphat@s)WBreenanBateyikiindy @shilnge, bufthen ehtry@dnic kadméynliandbauyped

dry. Col or developnent: the Substrate was added at 100 One!' to allow the

col or t chalavelr epdhey seflf CHEDtcetlsy LG4t ophis,NgP 12. @édWistopli ng sol ution was
added and the absorbance at 450 nmwas read for the plate. The photo inage
of the pl at elmagdshdanprodikiqgihe antiiA@RatanEgodyatthenexpiessionyfort ploning

ti bod hed t 106. Ex le 3: ificit f the m I
ant | bodyvatorsmaesohel Ay a¥ectiean o fomeriare. host cellsornd G AL fHGe
t wi ith I x. PBS, d d off b i . .
centDi { igayesionst mptent FlehaPrarh s mEERCd 8 il ERE pihflers seleqring
et 009 pi £ Or' ST St scar de
wns sl e A s e e S er  ssue. vt

m xed thoroughly with 5 tinmes volune of NP40 iysis buffer (with 15
addition of protease inhibitors) for a 20-min lysis. After centrifugation
at 15000 r pnywifi) 4Gl titeeo Sthpehositcatls amkspuaticatopdidhd antie ASsBLeinil

gquantified (the aforesaid |lytic operations were all conducted on.ice).
Preci pi t at esTherhost geHedaearodusng thﬂ@tbﬁ&ﬁgﬂrﬁmm&]@?g&ﬁ et ?—ign be

2@?21?5;? 2@?&@4 ”ef 5@%%%@0@%?&@' B il be0A JE) mBR L i ar dar M 050 ISR,
\V/ . T is .

vo 02 0 T0N111.2 o 0P P VAP MPNOKTARRICT 1A 9

t enper at yr 1Eﬁé}?%%?slﬂi’ k&4 lz&rsH RiREEHA therart, duchThehbf@baksandeseother

hybri di zed ‘W mary [

nti body at the roomtenperature for 2 h, and
washed. MidwtH fucBSTshRs, Bufet amtibiotird, Manye atleitzods eandnglutidse; ican be
factors: "rabbit AGRZ antibody, 1: 10000, fi-a.ctin 1;2000. The proteins

ver e hybaddid estovihiche nhedisesoredpryedant Cbltyatian chaditoem suahpay imperatere,1 h
and washed with 1 x PBST for 3 x 10 min. The results re .obt ai ned by, .
expddur epHe diter mps SE ol ad) eded rﬁq(fﬁ.r(]-lﬁgs[ﬂ fhe isﬁ&‘?ﬁ%&@qs&l aﬁeTfN‘Q“Xh =
nmonocl onal anti bogg/ de e%g%% th%wﬁo 30 _expression in T47D and the 293T
cel I's tr8@9steePEEH PHhO IhEPNAE! Mt no AGR2 expression was det ect ed

For the 293 Iyfigh Iu%irtlé AR Eh M tL AN Sthe 28606 Wag Be generated in the
cell or in the periplasmic space or directly secreted into the media. If the
antibody is generated inside the cell, then first, the particulate debris of the host

25 cells or lytic fragments are eliminated by, e.g., centrifugation or ultrafiltration.
If the antibody is secreted into the media, the supernatant of such an expression
system is usually first concentrated with a commercial protein concentrator. In
any of the above steps, protease inhibitor may be included to inhibit proteolysis,
and an antibiotic may be included to prevent the growth of foreign contaminants.

30 An antibody composition prepared from cells can be purified by using, e.g.,
hydroxyapatite chromatography, gel electrophoresis, dialysis, and affinity
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B. | nmunopreci pitation Sanmpl e preparation: 0.2 m protein (3 (50%
slurry Protein (3 Agarose -110111 Pierce) was added into centrifugation
tubes filled with 10 mi PBS and mi xed 5 thoroughly and allowed to stand at
RT for 30 mn. After centrifugation at [500 rpmfor 2 mm 10 m supernatant
was renoved, to which 10 ml anti body (the anti body as shown in Figure 3,

wi th t heclsphyerhgty erdpadeired moaificatiomantdlhddyp is arffiaityi chgomedographgs.
added and mi xed thoroughly After RT > 2 hr_or 4C overnight on a rocking

pl at f or nhemaitmbpétynaf pratenad as vy etfimyy digand depapstsi @n the typrhand isotype
precipitates were washed twice with 10 mi PBS, Protein G heads with t

ant i bodyohdhadmguacel e EFr&@maﬁ@ FXasng ing thg @%’E@gﬁ’i oﬁg‘t" gt ifch

coll o 280pydudpeodgFraibied aRhefinubisin TATACAIEN Golliclf AN = Sakirsey,e

t ube S | to.g recipi tat. Si i '

the anti BOY ofi 1S AU ent 1 SRR, Ao A R O D her aba g
the prot gininGhREHRH] Mkd PrddiBitaadh c@h #8b beagiedas control . After RT >2 hr or
4C overnight, centrifug,ation was conducted, and supernatant was coll ected

to repeat the i mmunopreeipitation. The precipitates were washed for four
times with 1 m PBS, and s.usgended using 5 x PAGE protein |oading buffer
(with additi dN. dthapnasevsisadsioramulaticihd st ood 20 at 95C for 5 min,

R | d by i bl i ng. . R | i,ndi d .that,.th
monoc onal - adtchOtyaBeaE deaTRGIes Tie FREDSTRATRIME 56 (64 7B GRHONCE?
ronoc! on: Y Hste - . . f :
Lol bERARRTSELALLAY Bl FRBGLINAGi ofs, ACTHARThHASCSARN SR ELRS! hor
z-D They Hgﬁﬁ?§éuﬁréhqr hHB%St%BfE Wt ekgééi%@dbﬁgta'mﬂi:& bed eisreting Aedia

ed off. Tr yF}ISI n di I

wer e suc gested T47D and . NACF7 cells were transferred

into theg24 Rophaszedd@iulabioncet hqaethey eslutiont heleldosagdendedingentation
sucked of f ahd washi ng was conducted with PBS once, followed, by fixation

Wi th 4% tieedrefodethydeicatptabde r caomer e eppedtante drostabilizer 20e moentesic Wasthieng
with PBS 30 once, 0.5% Triton X-100, and OiLO/ sheep serum at the room
t enper at te@pieoyt, Whieh HugRRATENHED BriaTaPRy SKkH @%wﬁlm- added, followed by

t andj t 4 C i.ght d hi ith PBS f 3 5mi T .
L oorSegent  dEor g BHEn bba Rad R Luthin, §RetE, Tadubdhiy B8, mstivgom
t t f 0. myr i i P d )
coar et g tPE g F A eI Athalt ) FgRAE ndicilbls, HBrkeraBff those
conduct e@oi’ﬂﬁ&hrﬁ‘isf h&em@S eBRfplementary activity and no adverse effect against each

other. The active compound, for example, can be a therapeutic agent, a

cytotoxic agent, and/or anti-angiogenic agent, efc.
20
V. Formulation and kit
In another embodiment of the invention, a formulation and a kit
encompassing the antibody that can be used to treat the diseases as described in
the invention or a pharmaceutical composition thereof are provided. This
25  product comprises a vessel and a label or package insert attached to the vessel or
placed separately in the package of the product. Suitable vessels include, for
example, glasses, vials, injectors, efc. The vessel can be made using various
materials such as glass or plastics. The vessel accommodates a pharmaceutical
composition that is effective for the diseases described herein. The label or
30 package insert indicates that the composition is used to treat the disease, such as a
cancer, e.g., a breast cancer (e.g., 4 metastatic breast cancer), a prostate cancer, a
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5 m croscope on the seal ed slides. Results indicated that the

nmonocl onal anti body detected the in situ AGR2 expression in the breast
cancer cells T47.1) and MCP 7. See Figure 4, Exanple 4: Preparation of the
humani zed 18A4 anti body 10First the variable region of the murine

monocl onal anti body 18A4 was cloned into a vector capable of producing a
mouse/ hulmip @dnd@%('fdr @oirhpryy. ndietalal RdA 1 wasg icantat)ed col oractdlecanybr,iadama
cells using the STRAGENErm RNA extraction kit according to the protocols of
t he manuf act MarovEhetheapradiet ceyi melvés (ap iffrise v esyelRacpmrmsating dae by
gel electrophoresis, and.inserted a isageri ved. pl sBri d con%.ai ni ng.t human
K const a%ﬂmpggitm SANMILTHE ORI MOSR&I 1 sarﬂél%‘?ﬁbf)lﬁ? dhgpdven lﬁpaé’ﬁgf%a re
extract and. seguenced, resulting. in vari j : e
i ne 184" o ne] BoPoRdaiP A i ShEE e hAr RO O
an : i : j SURAI o]
AR L S P bR R R L R e T

| GKV3- 2072 prvhiiéhof ia9Reh BoEinhéahesS thipRRhtian may fueflraiespriend paakadeon

the sinmulation of the 18A4 three dinensional structure and analysis on the
appr ovedinaett rlyatiig ghstetueficgsgndsectndi sedp@itivid #2h0i3e anthbiGy-8r 2b02
as tenplates, to obtain the theoretic antibody sequence, the heavy h%i n
am no acirdatseepienter. gnch chgper. 25A KR ety sl dadpaa éqﬁ@m@@@ctfemmﬁﬂ €fhe
results of the alignnent w?re ho in Fjgures 5 and. 6. Based on th

t heor et | €OREEFENCE, S¢HBEtn ‘?Ibo@’s}r NEGIEh ABSOBPRGELNIS ed JLIREATERHER Sy

PCR, .and th | - | rzed u |
e 2 e RSP he SUrar A B GEIcs R BRER R Bick e TEWERY' aflaane
expr essi o%e}gaégtgﬁfé}%aegal%.pqpﬁma}f FrthBr IOMApFEOWBthet NbsaRRES thad drbe

human | aln constant reglion and the
necessary from a commercial or user perspective.

VI. Treatment using the anti-AGR2 monoclonal antibody

15 It is noted in the invention that the AGR2 antibody can be used for treating a
tumor, such as a breast cancer, a pancreatic cancer, a prostate cancer, a colorectal
cancer, a non-small cell lung cancer, a renal cancer, a liver cancer, a head and
neck cancer, a melanoma, an ovarian cancer and a multiple myeloma, and the
like.

20 Other regimens may be combined with the administration of the anti-AGR2
antibody. The combined administration includes simultaneous administration
using separate formulation or as a single drug formulation and sequential
administration according to either order, wherein preferably there exists a period
of time when both two (or all) active agents exert their biological activity

25 together.

In a preferred embodiment, two different anti-AGR2 antibodies are used to
treat the patient. In another embodiment, the administration of one or more
anti-AGR2 antibody is combined with the administration of an antibody against
another tumor associated antigen. In another embodiment, the AGR antibody

30 can be combined with an anti-angiogenic agent having inhibitory effect on
angiogenesis.
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human |ight chain Kappa constant region by way of multiplex PCR The 29
construction of the expression plasmd for the intact anti body was shown in
Figure 7 (the sequence was SEQ ID NO): 7), The successfully constructed
18A4 Hu 1 anti body expression plasmd. was used to transfect 2911'. cells
for eukaryotic expression. Specifically, 2 ng/mL 5 PEI and the expression
pi asmi d wer e[ xgdeabodlim2hit0 the Bedtrhenw)ofagha imamgicectinohidss! eobiumnged
transfect the 293T cells, After 6 hours, the cells were cultivated in a
LAMM nedadmimistiativdvos ethen(dne ar2ntoa) sintaddGRAe ansodyedaned ene«rumditee

di d Itivated f 4 . Th t ant . d t
Ot ain | MaramAligody TMOTPRTESEATREY SATbodih e ARG oS | S6libt 28 ahd
ified., S ificall].y, th t ect i Ni;
D e SHRTh PR, obEnTLPST P AT SRS BRI Niblaneons
ant i body df?ﬁ%ﬂs%lﬁo‘ﬁ(:to?dat@&hﬁjeyéf Sdi?fér@ﬁtf S ﬁ%tﬁbf‘a&ﬁd?w Qo@RAtd. Dopeferred
Eu?, atl ri gantlbd

18A4T- e concentr on of the pu ie y was determ ned by

A280 abseﬁ&hb%ﬁgegﬁ@n@g@h@ Beligldreihaths [hiehpusithiked ahdl dotétosdy) wad/or
subj ected to SDS- PAGE dectrophoresis analysis to further determne its

purity (segrktgtliee 8)antibiotithe gerBiat dormmiationed amt | begimesndHuf \eaich
subjected to an affinity analysis_and conpared with the nurine.l 8.

ant i bodyshSpethdrapantig, agenisgican &6t iuged ACROrdiBg i@ ether dRsEBalPAY éﬁeﬂ@G

wel I ELI SA pl ates at éoo i1l Ber well 20 and bl ocke .llﬁvjéh @Iﬁoc%i ng

sol ut i onMatipEEEPEsr PSQA PRJNE PXREFIENRES BH APTSHR SK et Tyt di f f er ent
Crati it 1 . : . . . _

conclht rat i or heasuuaPRaARyEEs Rf 4607 98K BHThispEheh roMEiRRidaith e

was Sepagﬁigbﬁ?ﬁgﬂdﬁ% ReRtigl fng;\aﬁ@ 1k H%@a%@kﬁb&%n@@ohﬂéﬂ@@ﬁﬁ%@?aﬁ%ﬁtﬂ

1 hour, shing the ELI pl ates, the FIRP-1abel ed 25 secondary

ant i bodi gse a@ahfs tusedNBixyOhI D Bseredriced dsietemisandf ithe woatlsitiedasdBinistdationl
hour, Col or devel opnent Solutions A and .B were added, each at 80 ttl, and

col or wasvith thonedti tAGRX ehtipody the ihvent30nni n. The reacti on was st opped
hy addi ng 50 pl stopping solutign_and absorbance was determ ned at OD 450.
Affinity pl af ew@glf@glﬂ cd@@g@ne%tﬂ@ ARHIORAY | @2 §¥e HRECRHAPT berdl €3 dEPeCrlY

L T 1 SR U e
anti body 186?@%3&?23&1%%@%@%&%&03 ﬁﬁgltbéaﬂi ta%?nﬁaﬁls@lé Al idievieH %te

am no aci ace umani zat1 on to gener at vari ous ‘humani zed

var i ant s oiihR ARG bULGE nYAF bR Be Waborfm AR Lo duAeypiel dHRly dotdgeen
bi nding ability of the humari zed variants was conpared such that anti bodies
havi ng | essy bpidcopesnatduhilghekgafid hodmeleg ewhietledependsantihastjbe of the
anti body cal |l ed Agtuzumab. See Figure 11. The generated humani, ea

ant i body tragtmzntemynpsioe theeatye the edediThb histery endsgeppnseia sh%ﬁnt\ép Y fifab
was anal yzed using an anti-hupan seco ry.antibody to confirmthat
Agt&@m@%@tlﬁn%@ﬁéﬁﬂi@é thA IWGQOP&%Pi%SéC@Q). 10 The antigen
specificity of Agtuzumab was anal yzed by western blot to confirmthat it
could specifically bind to expressed and purified AGR2-MBP protein (see

Figure 13), !\tfn?Q%ed?{ﬂhggah@i-A%zLﬂ;bofdr@lbxﬁﬁaﬁﬁ% AR cBivRy essi ng MC7

cells (see Figure 14), It to ACCR2 in a natural state and
detect the natyy alnkdhodscoft Bk APRentidh t(fer saxpenpRy ahe biinldoiZedyantayAGR2

15i mrunoprecipitation (IP) (see Figure 15).
antibody) also has non-therapeutic use.  For example, the anti-AGR2
25 monoclonal antibody may also be used to detect the expression of the AGR2
protein in specific cells, tissues or sera.

For purpose of diagnosis, generally, a detection moiety, such as a
radioactive isotope, a fluorescent label, or an enzyme-substrate label can be used
to label the antibody. A person skilled in the art understands various techniques

30 for accomplishing this object. For example, the antibody may be conjugated

with biotin, alternatively, the antibody is conjugated with a small molecular
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AGR2 was subjected to epitope analysis and nmultiple potential epitope am no
acid positions were individually nutated (information of nutation was shown
in Figure 16). Epitope anal ysis was conducted by western bl ot using AGR2
nmut ants as the antigen and 18A4 and Agtuzumah as the primary anti body. 20
Figure 17 showed that 18A4 and the humani zed anti body Agtuzumab shared
consi stqmpt@ﬂi(g@&ggs digoxihhe affinity of Agtuzumab was determ ned and
conpared by conpetitive HASA. Figure 9 showed that Agtuzumab had sim|ar
affinity to Theimeilkshaofahd isivegtibhycdri hleensachéor aBA4ERAWN | aSSAEE $HiQThes
affinity and | ower potential 25antigenicity. . .. The humani zed anti bod

Agt uzunstomastigyey deingyng urassayiet aditaet caﬁépéﬂdﬁ’i@ﬁf tSeNREIEN t HSSRY B o@‘i){‘éal

function of inhibi.ting the netastasis of Hep&2, just as 18A4, See Figure
18. SUHWQHG%E?tﬁgO@&SF@%ondi ng cell culture mediumto logarithnic

phase (at | g r - 9 I ) t ok h
rypsi n- EDTA Sbr bl S R a T oy oRitp i AT P e PN 3% B%, Ml e
5x 103 aRd 5x3AHiMtioR e £ 9eeemdnfifREl wekht Bhatfs iddtr2dm Topehe WhindsAsh
well was inspected to find 5 out whether cells were evenly distributed,
After thexmeiheathelfedn ordymeviabbiuat aanpoalyt ibedyd, whe hki20wildi include Hiee
anti body of the invention, or with 20gginil control antibody |gG was added
to each mistrate espdctofactor. reuised480r the easyimaele 208, SUBRGA Mrgqursor
solution was added. After incubated for another 4 h, the origjpnal solution
in each MEMIdieRE thedowdiphle PROPREC 4108 c A APHAEE: o é&cﬁﬂiﬂg 19“&00%(0

otatd aceddiB VP SHED tipunanTesr o LRA SR, H0BUHE BRERCRL Ry tares O
rocki ng éﬂdcf“tﬁé”lg%% gﬁﬁ%ﬂ@g@;@. Absy ?a%%ﬁ/eoanﬁ%g ebhrihs 480 MEnaAasbe

det er m ned usin esults i ndicated that™the
monocl Onﬁfﬁd@lgtétﬁﬁ’@écﬁ éthiabitbqﬁobhﬁ gbavemtrafiodd oﬂH@ag%htsSirﬁt}fb Molirtionegalt s

invitro. See Figure 19. The concentrations of the antibody of the

i nvent i cqubaghtidiéy coptimore athiei beusitivity e ehdbantpezinent. ni Speexaaplye Brese
Experinments of in vitro inhibition of tunor fell rriglrat' on The procedure of
t he wounazérdaicandeerissriilad as siriggspaw dest, lusws! Lyt lepbt é?a%{, volplca i uaprises pn
T47D,_ the ovari an, cancer .8ell SKOV3, th osteOfar coma cel |l LI Zt‘];\%.and t he
moude f i Brssiiaat haf | PEMAdGer ) ppgild SPHEHeP] G| BOPET (ERPFYITEIQL 78BN
confl uen(iz;. IS,ftder confluence, the cells in the center were scraped off
using a rPow el | scraper and washed with 1 x PBS tw ce to wash off the
scraped cells. The plates were photo i naged and marked. Medi a containing
20pglinl of the 25 antibody of the invention or 20tglinl control antibody

| gG were addgganiplgr was started, and photos were taken at 24 and 48 hours
(be noted that the inmage should be taken at the sane region as nmarked).
Resul t s i ndi Eatenlplendt Piedwetion|ondlidantificadion wifi tie stonedomiadrantibedpf
the T47D, SKOV3, and 313 cells in vitro, See Figure 20, The concentrations
30 &0 t hBAAti body of the invention and the control antibody 1gG were both

ot astasi s A CailestiomEhart huRpdeiebrd RIS oi Vi ded into 6 oroups: L
Aare NEP (25 CAFnE R cPptnpgus O ER e AR IR S B Ik s
6: 1.8. Atdmtarpi9é M0% bovine serum and 1% antibiotics) to keep the amount of the
cells at 80% and ensure that the cells were in logarithmic phase, washed with
25 PBS, exchanged into serum free RPMI-1640 media for 48 hours of cultivation

before the supernatant was collected.

B. Purification of the monoclonal antibody
The antibody was purified using protein-G immunoaffinity chromatography
30 according to the instructions of Pierce Protein G Agarose (20399). In brief, the
protocol was as follows: the column material and all reagents were taken out of a

25



5The nedia in the transwell were all RPM 4640 nedi a +1%BS. In the
experinent, first the outer well nediumwas added, The Hep& and SKOV3
cells were digested with trypsin, counted and had the supernatant renoved
by centrifugation. Cell concentration was adjusted to 5x105 | m using
RPML- 1640 nmedi um cont ai ni ng 1%-.BS. TO each chanber 200pl1 of said cells 10

vere added Qef%i%é&'atéﬁ/@ﬁ@@lé&chﬂt £ tengpdratioe (Ul BAR thS7 ryachbetitel remwas
started and at 24 hours and 48 hours, the chanber wa.s taken out and the

cel | s i ntehperiamey, thbasbennwastercalajsegerdhf mixhd apdarinal SQ4s cplumadnpterial
met hanol solution and_fixed at the roomtenperature for 15 m nutgrsn. .
St ai ni ngSwERSNE B MEsEallofl tate Hgsealmyn.onailef Grulon Fiasdeksn teesioad Hubhlems

and- had piibl GAnGEECROT cuanadtRg i peultaRe Iy EORTRR SRS, Rithulte p e
i ¢ clppALehESh Saide R PrEhmBNEE R AR AR, SRR ol was

vitro, Sﬁflu’ﬁécg%i%h%e %ﬁfdﬁﬁgpbﬁﬂ%f Expgipleent 8 Aftid ofviltg auichhitkitt tten seft
e r

tunmor c cycle The procedure for detecting the cell cycle using cytonetry

was as febhemratiéy RncebH hiahee vafs tsulsanipler @shfermiede t;m the spandiengende| for
culture nediumto logarithm c phase (at |east two passages, each grqwn to
80% conf birehing; the ghiduted sample rygssilodisra oxdo dhieosowan pwatledthen g mpan,

Cont S?l’m Qéicﬁ{ggﬁéq'a'snf‘cﬂ&?i&ﬂswﬁﬁtt‘f[}ﬁag”teagifs“m S shoTon oreBoEa Sve of e

I. dgG T i i : i : 12,
SRl AREebiARs TRSeSElS YE ST PR R PR Py
aspi rat e fde SWP orfild ORI di gtgsi?@&“égg/ﬂ Ul Gpld @plRd LS $onl

centrifugation tube. cells weré coll'ected rifugation at 200 x g
for 30 Scpitfhn BiETGUBRANSbABEteAst i SRRR] with ashed] Mugimsphate Drnilrik x

PBS. After the supernatant was discarded, the cells were thoroughly )

suspendedewirahizdtiom bpffer catileeld intox tPBSuAed hefted dedpsicr; iantdotly epretwned
9 m 70% ethanol, m xed thoroughly and incubated_ on ice for,llg Oeoé}li%d\ere
col | ect edobgerdeation f ofagacdn tabe2ugisk dgtempinedniusing ot oomyasifat ahe dPsédt-ded

g;dcl\é\%/ats ? §ggf§§é$ gﬁﬁ& ngg?érgtdecljrll% n%gnt?ati%n)%vepr%sm%r(]e (E:lleld tﬁglslofut\i'\(l)eﬂ gys?t%'rrll %vca:[sed

changed by dialysis using PBS (phosphate buffered saline). The column was

regenerated using 12 ml elution buffer.

Example 2: Monoclonal antibody titer assay
20 The procedure for assaying the antibody titer using ELISA was as follows:
ELISA plates were coated at 100 pl/well (antigen concentration of 3 ug/ml, if the
immunogen is a fusion protein, the label protein also needed for coating) and
incubated overnight at 4°C or 37°C for 2 h. Solution was decanted and the
plates were inverted and dumped dry. Blocking: 200 pl/well blocking solution
25 was added for 4'Covernight or 7°C for 2 h, solution was decanted and the plates
were inverted and dumped dry. The test samples were added at 100 pl/well
(dilution factors: 0%, 10%, 10%, 10, 10°, the positive and negative controls were
diluted 1000 times at 100 ul/well) and incubated overnight at 4°C or 37°C for 2 h.
Solution was decanted and the plates were inverted and dumped dry. The plates
30 were washed with a washing buffer for 3 x 3min and dumped dry. Addition of
secondary antibody: the secondary antibody was diluted 1: 10000 with the
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5 x g for 5 mn, had supernatant discarded, added with 500 pl PI staining
buffer and transferred into 1.5 m centrifugation tubes. Tubes were w apped
in alumnumfoils, incubated at 37 e for 30 min, and | oaded onto the
cytoneter for detection of the cell cycle. Resul ts indicated that

t he nonocl onal antibody in -iibited the growth of the 10 breast cancer

cel | s T4bltokang bMIfer atnl 30 yulbvddy, after stasidinge vhd 7¢E/ 160 Jhase, dnelplides saging
the S and G/ M phase in the cell cycle (Figure 22). Exanpl e 9:

Det er mi natsbead oWitlheavayadbng begicsn feegdencedmin t ard erHB@iPQfggdr}ént iGeley

15The gene sequence of the antigen bindi site of t bl pcki ocl.onal
anti bodyAGES 0BG ot T 61 emeddrgiat a0 Tewe ol o CRHPEr T dUe
cells, V., . P j.fi n hei

det er mi n&d Sé%@g}%ﬁnggﬂg Na%gggéé'atm?wgr gtsdﬁ) ?né Dsblgt%g{]sy§§q%gw§noq _t1he
222: $H89; DEMPH j e [ i iaQ 20
51 GAaC A R TR g B g AR R AR
both forsh@variagiiseaueniidigating thixawpliter 13'thPeineiboidyatchohedindfeethaadiEnce
of the nonocl onal anti Body corresponding to the epitopes 25The am no
sequence of the nonocl onal antibody corresponding to the epitopes of the

antigen AGR2_was determ ned_(see Figure 23). The ocedure was as fol |l owed:
RNA was ext r ctadaple dimmerificity of thenpogoc %&i’ﬁab’ai ned by PCR and

reverse transcri bed to.obtain c . The peDNA3- A. Glt 2-Hi s eukaryotic

expr essi on p%ﬁslﬁ‘i‘@u%&g?tgl&gs&?tﬁ%ﬁ' and AGR2 30 was subjected to nutation
by etion. e rd taki

5. %WTUH%%%’A?‘%R&% ﬁ%ﬁghthﬁ%wéo%f%f?e?ﬁ?%sr and geraped off by

5 - C&CT @Mﬁhﬁf@%ﬁﬁﬁ@*@%&? @EntriBuedticn AUt @000Rh &8r tontihetide kepéatat
t he epitope NI I'I HEI LDECEMSQALI CKVFA. By western blot, it was found that
t he bl ockiaggdispma@edonad tiaméd botlymamfl NiPgér [yzoubdfieo (tWich mddaied cA@RDicase
protein, thereby determ ning the am no acid sequence of the anti body that
hound t oirtthbitacR2vesi adged anbmiaer theroughty eirea 20-mist dysisut athehunme

upstream.prinmer for, the mutat]

nas 5" - ATESUET AR VRACIBOrereltaRsh 5 diaet neolueinof NRADphisibufie (with

" ois At TR EPT s RS L b i (TR SR B 15RBQ 10

nut at ed ,g?rﬁtgﬂ' a°®a%héisg@}e;ﬁaaﬁf %s eed drid YRS g?'@ﬁe% A ulahdticddh@he

nmonocl on ant i body sp ica ound to the epitope

"PEMLI Hl 5k e DEGPTYBQALKKEMRAYs wagk nRlY cohithitedt e FIDE) act PidipitatSee were

Figures 24 and 25. 15Exanple 11: in vivo aninal experinents for antibody
SKOV3 ceblispemideldogar i thnixc PHESE weretesuspdendarg i bUPBS aqaithnj edddtbn  of
subcut aneously (2 x 106 per aninmal) int week ol d femal e BAL, Bi ¢ hude

mi ce (18B-merczpioghhanvheand beateaat Ha %érgﬁmm-ed?@ﬂemwe%ﬁmar using
rouh oo SES PRCHr dultosn ol RGAnoTor Scbia SOsthor upLRE shadyv 16r 1
of PBS ad Eaneans SR SRRl 8 okeuRrg bR STy AT
concl baen i T o R e e o Fhe P eittos
cal cul at st Wilhh e pedteaw ngré diybridizbyl wethettenpeimary antibody at the room
temperature for 2 h, and washed with 1 x PBST for 3 x 10 min. Primary
25 antibodies and dilution factors: rabbit AGR2 antibody, 1: 10000, B-actin 1:2000.

The proteins were hybridized with the secondary antibody at the room

=11

temperature for 1 h and washed with 1 x PBST for 3 x 10 min. The results were
obtained by exposure, color development and scanning.

Results indicate that the monoclonal antibody detected the AGR2

30 expression in T47D and the 293T cells transfected with AGR2-pcDNA3, while

no AGR2 expression was detected for the 293 T cells transfected with pcDNA3.
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25 to the publications of Herceptin and Avastin [3-51: (LxW2)/2.

Results indicated that the nonocl onal antibody inhibited tunmor growth in
vivo. See Figure 26. References: 30Lvan der Bij, G 1., et at,
Experinmental |y induced, |iver meta.stases from col orectal cancer can be
prevent ed by nononucl ear phagocyte-nedi ated 35 nonocl onal anti body

t her apy, Qdeltgpateod. 53(4): p. 677-85. 2.Bhuvarieswari, R, et al.,
Targeting E wi t h phot odynam ¢ therapy in conbination with Erbitux
enhances i n B.mmbuadgescipitaonr esponse. Mt Cancer, 2009. 8: p. 94,

53.Knhalili. P,, et al., Effect of Herceptin t he deyel o t, and
progr essi on SRNYRE RIERARIFHEQRSY dsBY Rt n@% Sﬂuw TOtSanﬁgr?e%?rBF"ezfgim

Reconbi nBHECRLESS FAGGR R1D b U o A0ber TUIEAPRE Gl B350 priped
T et e R T
0510y B2 Riptoitampgthacel s riieapt i o dusmay (1
t axol - i nduEBEdeHsatxiieiith FighrehByevitiEliengosy safgGrmededs thei contialranterulyi)n
vivo. din 15Cancer Res, 2005. 11(5): p. 200817. 20
containing medium was added and mixed thoroughly. ~After RT > 2 hr or 4°C
overnight on a rocking platform, the supernatant was removed by centrifugation.
10  The precipitates were washed twice with 10 ml PBS. Protein G beads with the
antibody bound were transferred into 1.5 ml centrifugation tubes, to which PBS
was added to 0.2 ml and kept at 4°C.  Supernatants of T47D and MCF7 cells (24
hr) were collected and divided into two tubes of 10 ml each. One tube was
subjected to immunoprecipitation using the protein G bound with the antibody of
15 the invention to remove AGR2, while the other tube ad the protein G bound with
the control antibody as control. After RT >2 hr or 4°C overnight, centrifugation
was conducted, and supernatant was collected to repeat the immunoprecipitation.
The precipitates were washed for four times with 1 ml PBS, and suspended using
5 x PAGE protein loading buffer (with addition of B-mercaptoethanol) and stood
20 at95°C for 5min. Results were detected by immunoblotting.
Results indicated that the monoclonal antibody detected the AGR2 in the
supernatant of T47D and MCF7 through immunoprecipitation. = See Figure 3.
C. Immunofluorescence detection
Circular coverslips were put into 24 well plates and rinsed with PBS once.
25 They were further immersed with corresponding media before the media were
sucked off. Trypsin digested T47D and MCF7 cells were transferred into the 24
well plates. After the cell adhered to the wall, the media were sucked off and
washing was conducted with PBS once, followed by fixation with 4%
formaldehyde at the room temperature for 10 to 20 minutes, washing with PBS
30 once, 0.5% Triton X-100, and 0.3% sheep serum at the room temperature for 40
minutes. The primary antibody was added, followed by standing at 4C

28



25 CLAI M5 1, An antibody specifically binding to AGR2 protein,
whi ch binds to essentially the sane epitope of AGR2 protein as the nurine

anti-human AGR2 5 protein nmonoclonal antibody 1.8A4. 2, The anti body
of Cdaiml, which is the nutine anti-human nonocl onal anti body 1.8A4 or
humani zed or chineric formthereof 3, The antibody of daiml or 2,

wher ei n $@drehi g hﬁﬂevh%hlrgg:ai/ﬁﬁ RRSifort hex pfotei n Thes dlifdrdscdrs oseroasiary
active donmamin of AGR2, 104, The antibody according to any one of Clains 1
to 4, whertebodyt heasAadied atellveedodmpistandinghatcthe heomntdmpenatiienfier 39 msn

h [ , : [ [
br eced T@fiﬁgsﬁgnﬂémé%@%goéa ¥ G ok 1 5EdI0N0S Bag 1ea s Ghin hed SHosp
consi st f t i R i, i d [
o, 5. 1HAsHSen ARty ches BRI RS RALA s Stte s EREE ofn A Mg s
9, tlge r}’?ﬁ‘& éﬁﬁﬁé% q‘ﬂ@%eﬁ[@ 9i8&l d sequence as shown in Seq No, 10, the
a

i ght chain M No “Acl sequence as shown in Seq H No. |1, the |ight

chain CDR? 2RiB@I13GhdicHeQUERACHRS nifiRNlohal afidtiolp drecitd. thandh khie Al
chain CDR3 am no acid sequence as shown in Seq ID No. 13, 206. The anti body

of d ai nexpreesipniisi thg Wrbesthemcpr chHi 4R ahdavMi(lo 7aci SesEguerce as shown in
DYNVED (Seq ED No, 8), the heavy chain CDR2 am no acid sequence as shown in
DI NPNYDTTSYNCQKFQG (Seqg | D No9), the heavy chain CDR3 am no acid sequence as

Sovenes o DGt ErbsEdianatiomblositfed ks IRAE 1t 2
chai) cOR 3 Eithdiac) o egutra0ing ! hSw G T Rt BT (o A P Daps O
7. The a&bhga%ftef Qe Capibry %’f;pfo'a%c VY nh\&dhY@ahabhiné €81 AftikHy10
aci d sequence 0 t%e ant | bogy I's as shown Tn Seq mNo, 2, and the |ight

chai n 30Ty IRANIAewWae dsSltedrifigm ahe hydelilansg ectik udieg ahe ISTRIK GENESTVSROIA i n
Seq I D No. 1. 8. The anti body of Caim6, wherein the heavy chain

vari abl eextegétoon ddtrucéoadirrg deqttenqeoticalheofathe bodnufactasers holire ivargdde | D
No. 4, and the light chain variable region am no acid sequence t he
anti bodyrqggogg;v@shgmphﬁpcgbq Rb-RR, @ur?ﬁed by gel electrop oﬂes?s, and finserted a

15 derived plasmid containing the human k constant region and human CH1 domain
as described above. Plasmids were extracted and sequenced, resulting in the
variable region sequence of the murine 18A4 monoclonal antibody heavy chain
and light chain (SEQ ID NO: 1 and SEQ ID NO: 2).

The obtained 18A4 antibody sequences were subjected to alignment.

20 Using the human antibody germline gene IGHV1-46*03 and IGKV3-20*02,
which showed the highest homology, as templates, and based on the simulation of
the 18A4 three dimensional structure and analysis on the approved antibody drug
sequences, which used IGHV1-46*03 and IGKV3-20*02 as templates, to obtain
the theoretic antibody sequence, the heavy chain amino acid sequence and light

25 chain amino acid sequence of 18A4Hul. The results of the alignment were
shown in Figures 5 and 6. Based on the theoretic sequence, the antibody V
region was synthesized using multiplex PCR, and the synthesized humanized
antibody heavy chain variable region and humanized antibody light chain
variable region were ligated into an expression plasmid, based on pGmax, for an

30 antibody that contained the human IgGl heavy chain constant region and the
human light chain Kappa constant region by way of multiplex PCR. The
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9. The anti body according to any one of Clains 1 to 8 Wich is a humani zed
anti body, preferably a humanized intact 1gd@ antibody. 510, The anti body
according to any one of Clains | to 9, which is an antibody fragnent,
preferably an Fab, an Fab', an F(ab )2, an Ft; fragnent, a |linear antibody,
or a single chain antibody;, and nore preferably an Fab fragnent. 11. A
phar nacegbnstlictonpotithe oexmrespons phagnide fantthdodyacticeotitipdy weas ashyownelnof
Clains 1-10 and phar maceut i call cceptable carrier. 1012. An isol ated
nucl ei ¢ é:ég‘élree?n&gtﬁ HEUREC e gkﬁ/lﬁclb}ﬁd ag to any one of Clainms | to 10.

13. A vector gonprisin he nucl eic ' aiml12. 14 A. host_ cel

compr 1 81 ng. MARSup SR Yeatiragied 1844 Tuf Rhadto st Pis SOty avas
humani ze ti b | 51 ukt.d j ; ce i as
o oxpr osserre BalsRREPRL MRt YAk IR ERBroiRiin. oShelifichy 2 MR8
of O &i MpH], ahlli there:gaepsibal pladieikbveetendniiel ait hbadio faOM:1 hewew) tay @ of
the host cell. 17. A nethod for using the anti body accordi ng to any
one of Cltaingéectidrosdéitth tortradsdectr dat 36T oflla dAfease lamsecilat edllniwére
pat hol ogi cal angi ogenesis in a manmmal conprising the step of adm nistering
the anti boltyvatedtine: hyhrayl. medium wit. 1GHKeserenhder o2 louisrng thepsmvaiehadne

Cereas a8 nes drsupmeshns ey Sl e sRedt babots, "TRecyRre R EInSER
an osteosareo a liyver n pancreatic cancer, a prostate
cancer, ge%%\feg?g@paqs t@a%]?:téﬁ,l &gé ﬁ%ﬁbgﬁgl | cell lung cancer, apr enal cancer,
a he and n : j : . The
¢ e ?gﬂﬁﬁﬁd aRtiBRld mtﬂ%@ﬁ szvagggistdlﬁeﬁ ) gﬁi;?%g. . fSpemﬁ@QHy,

met hod of Caim ereint npri ses

T remyaugtpsauen ke L o S g QT
t her apeutisalategkealuats, which contained the antibody, was subjected to dialysis so as to
obtain a pure antibody 18A4Hul. The concentration of the purified antibody
was determined by A280 absorption or Coomassie Blue method. The purified
15 antibody was subjected to SDS-PAGE electrophoresis analysis to further
determine its purity (see Figure 8).

The generated humanized antibody 18A4Hul was subjected to an affinity
analysis and compared with the murine 18A4 antibody. Specifically, 3 ng/ul
antigen AGR2 was used for coating the 96 well ELISA plates at 100 pl per well

20 and blocked with blocking solution. Antibodies at 0.1ng/pl were mixed 1:1
with antigens of different concentrations and incubated at 370 overnight,
wherein the antigen concentration was serially diluted from 1000 nM. 100 pl
incubated mixture was separately added into different ELISA plates and
incubated at 37°C for 1 hour. After washing the ELISA plates, the HRP-labeled

25 secondary antibodies against human or mouse were added and incubated at 37°C
for 1 hour. Color development solutions A and B were added, each at 80 ul, and
color was allowed to develop at 37°C for 30 min. The reaction was stopped by
adding 50 ul stopping solution and absorbance was determined at OD 450.
Affinity plate was depicted and the affinities of the antibodies were calculated.

30 The affinity plot for the murine antibody 18A4 and the humanized antibody
18 A4Hul were shown in Figure 9.
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sel ected froman anti-angi ogeni c agent, a chenotherapeutic agent, and a
cytotoxie agent, 10 15 20 25 30 SEQUENCE LESTI NG <110> SANCFI ( CHI NA)

| NVESTMENT 00., LTD, SRANRE | BRAWN SHANGHAI JI AO TONG UNI VERSI TY <120>
AGR2 BLOCKI NG ANTI BODY AND USE THEREOF <1302 FI 2W2706 <150> ON
201110186469. 5 <151> 2011-07-05 <160>15 <170> Patentln version 3.3 <210> 1

<2112111 The humanized antibody 18A4Hu was subjected to T cell epitope analysis

and individual amino acids were replaced for humanization to generate various

humanized variants (information for variants was as shown in Figure 10). The

antigen binding ability of the humanized variants was compared such that

5 antibodies having less epitopes and higher affinity were selected, such as the
antibody called Agtuzumab. See Figure 11.

The generated humanized antibody Agtuzumab was characterized. The
species specificity of Agtuzumab was analyzed using an anti-human secondary
antibody to confirm that Agtuzumab was a humanized antibody (see Figure 12).

10 The antigen specificity of Agtuzumab was analyzed by western blot to confirm
that it could specifically bind to expressed and purified AGR2-MBP protein (see
Figure 13), it could bind to AGR?2 in the lysate of the AGR2 expressing MC7
cells (see Figure 14), and it could bind to AGR2 in a natural state and detect the
naturally secreted AGR2 in the supernatant of MCF7 by way of

15 immunoprecipitation (IP) (see Figure 15).

AGR2 was subjected to epitope analysis and multiple potential epitope
amino acid positions were individually mutated (information of mutation was
shown in Figure 16). Epitope analysis was conducted by western blot using
AGR?2 mutants as the antigen and 18A4 and Agtuzumab as the primary antibody.

20 Figure 17 showed that 18A4 and the humanized antibody Agtuzumab shared
consistent epitopes.

The affinity of Agtuzumab was determined and compared by competitive
ELISA. Figure 9 showed that Agtuzumab had similar affinity to murine 18A4,
and slightly higher than 18A4Hul. It had higher affinity and lower potential

25  antigenicity.

The humanized antibody Agtuzumab was proved by tumor metastatic

experiment to have the biological function of inhibiting the metastasis of HepG2,

just as 18A4. See Figure 18.

30 Example 5: Experiments of in vitro inhibition of tumor cell growth
The MTT assay was as follows: MCF-7 and T47D cell lines were
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<212> PRT <213> Artificial <220> <223> Light chain variable region (V)
sequence of 18A4 <400> 1 Aep He Val Leu Thr Gn Ser Pro Ma Ser Leu lhr Val
Ser Lou Bly 151015 G n kg Ala Thr ife Ger Cys kg Aie Ser Lys Ser Val Ser
Thr Ser 202530 Gy Tyr Ser Tyr Met lie Trp Tyr Gn kg Lys Pro &k. Gn Pro
Pro 354045 Lys Leu Leu He Tyr Lea Ala Ser Asn Leo Gu Ser Ay Val Pro Ala

gg?g?gSSﬁblfdgﬁ%grlﬁﬂd%ﬁéS%t&rﬁsyo%hg%MlLd‘lﬂtlﬁ?pnfﬂlﬁuﬁhlto Liogafshmite plizse (at

859095 G&stWo%@shgeiKea&hérﬁwg @ 30% io%ﬂrue-tré); dzé‘rzst%ldawﬁhgtryl_';aglnt%])klgA

solution, had the final cell concentration adjusted to between 5x10° and 5%10*/ml,

and seeded in 96 well plates at 200l per well. Each well was inspected to find

5  out whether cells were evenly distributed. ~ After the cell adhered, media without

any antibody, with 20pg/ml the antibody of the invention, or with 20ug/ml

control antibody IgG was added to each cell, respectively. After 48h, to each

well 20ul 5mg/ml MTT solution was added. ~ After incubated for another 4 h, the

original solution in each well of the 96 well plates was discarded and to each well

10 150ul DMSO was then added to dissolve the formazan precipitates. ~After

allowed to stand at the room temperature for 0.5 h, the plates were shaken on a

rocking platform for 10 minutes. Absorbance of each well at 490 nm was
determined using an ELISA reader.

Results indicated that the monoclonal antibody inhibited the growth of

15 T47D cells and MCF-7 cells in vitro. See Figure 19. The concentrations of the

antibody of the invention and the control antibody IgG were both 20pg/ml.

Example 6: Experiments of in vitro inhibition of tumor cell migration
The procedure of the wound healing experiments was as follows: the breast
20 cancer cell T47D, the ovarian cancer cell SKOV3, the osteosarcoma cell U20S
and the mouse fibroblast cell 3T3 were plated in 6-well plates (cells were 70%
confluent). After confluence, the cells in the center were scraped off using a
narrow cell scraper and washed with 1 x PBS twice to wash off the scraped cells,
The plates were photo imaged and marked. Media containing 20pg/ml of the
25  antibody of the invention or 20ug/ml control antibody IgG were added. Timer
was started, and photos were taken at 24 and 48 hours (be noted that the image
should be taken at the same region as marked).
Results indicated that the monoclonal antibody inhibited the migration of
the T47D, SKOV3, and 37T3 cells in vitro. See Figure 20. The concentrations
30 of the antibody of the invention and the control antibody IgG were both 20pg/ml.
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100105110 <210> 2 <211> 120 <212> PRT <213> Artifioial <220> <223> Heavy
chain variable re-ion NO sequence of 18A4 <400> 2 G L' Val Oln Lou Gn dn
Phe Gy Ala (flu Lou Val Lys Pro Gy Ala 151315 Ser Val Lye He Ser Gys Lys
Ala Ser Ala Tyr Thr Phe Thr Asp Tyr 202530 Asn Met Asp Tip Val Lye G n Ser
Hs Sly Lye 3cr Leu Olu Trp He 354045 Lys Gy Lys Ala Thr Leu Thr Val Asp
Lys Ser Ser BamnTple Al ExPeri@snosy 6501 Mitro Ghbilhidionof téeron eell TaetaStasisG: u

Asp Thr Ala Val Tyr Tyr s 859095 Ala Arg Ser Met Met Ay Tyr e ro
|\/b'l[:) A(fly Si ",Ehgd@é@ssmgll e%erlments were cflAw%ed into 6 groups: fl: cc>)lntr(()31,y2:S'l\/fBlE

(25ug/ml), 3: AGR2-MBP fusion protein (25ug/ml), 4: AGR2-MBP (25ug/ml) +
IgG (25ug/ml), 5: AGR2-MBP (25ug/ml) + 18A4 (25ug/ml), 6: 18A4 (25ug/ml).
5 The media in the transwell were all RPMI-1640 media +1%FBS.
In the experiment, first the outer well medium was added. The HepG2 and
SKOV3 cells were digested with trypsin, counted and had the supernatant
removed by centrifugation. Cell concentration was adjusted to 5x10° /ml using
RPMI-1640 medium containing 1%FBS. To each chamber 200ul of said cells
10  were added and cultivated in an cell incubator (5% CO,, 37°C). The timer was
started and at 24 hours and 48 hours, the chamber was taken out and the cells in
the inner chamber was scraped off. The chamber was placed in a methanol
solution and fixed at the room temperature for 15 minutes. Staining was
conducted with crystal violet for 15 minutes. Destaining was conducted with
15 ethanol for 15 minutes. Then the chamber was put into PBS and had photos
taken to count the number of cells that penetrated the membrane.
Results indicated that the antibody of the invention inhibited the metastasis

of the liver cancer cells HepG2 and SKOV3 in vitro. See Figure 21.

20 Example 8: Experiments of in vifro inhibition of tumor cell cycle
The procedure for detecting the cell cycle using cytometry was as follows:
T47D cell line was subcultured with corresponding cell culture medium to
logarithmic phase (at least two passages, each grown to 80% confluent), digested
with trypsin-EDTA solution and plated into 6 well plates. After cell adhered,
25  the medium was changed to a medium containing 20 ug/ml of the antibody of the
invention or 20pug/ml of the control antibody IgG.  The cells were digested using
1 x trypsin at , 6, 12, 24, and 48 hours after the addition of the antibody. The
cells were aspirated to single cells by adding 10 ml medium and collected into 15
ml centrifugation tube. The cells were collected by centrifugation at 200 x g for
30 5 min. The supernatant was discarded and washed twice with 5 ml 1 x PBS.
Afler the supernatant was discarded, the cells were thoroughly suspended with 1
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Gy Thr Ser Val Thr Vel 5cr 115 C210> 3 <211>111 <212> PRT <213> Arti cid
<220> <223> Vr sequence of hunani zed 18A4HUL version <400> 3 G u HeLeu Thr
Gn Ser Pro Ala Thr Lea Ser Leu Ser Pro Ay 15101P Qu Arg Ala Thr Lou Ser
Cys Arg Ala Ser Lys Ser Val Ser Thr Ser 202530 Ay Tyr Ser Tyr Met His Trp
Tyr Gn Gn Lys Pro Ay Gn Ala Pro 354045 Arg Leu Lou Ile Tyr Leu Al a Ser

gg lgﬁg @Afplﬁggogﬁy H%(eﬁgg @gg?@%@repw@%@epré-wom 9GhY 788r &hyndhr
mixed thoroughly and incubated on ice for 1 h. Cells were collected by
centrifugation at 200 x g for 5 min, had supernatant discarded and washed for 3-4
h by adding 15 ml 1 x PBS on ice. Cells were collected by centrifugation at 200
5 x g for 5 min, had supernatant discarded, added with 500 pl PI staining buffer and
transferred into 1.5 ml centrifugation tubes. Tubes were wrapped in aluminum
foils, incubated at 37°C for 30 min, and loaded onto the cytometer for detection

of the cell cycle.
Results indicated that the monoclonal antibody inhibited the growth of the
10  breast cancer cells T47D and MCF7 in vitro by increasing the G1/G0 phase and

decreasing the S and G2/M phase in the cell cycle (Figure 22).

Example 9: Determination of the variable region sequence of the
monoclonal antibody
15 The gene sequence of the antigen binding site of the blocking monoclonal
antibody was determined as follows: RNA was extracted from the hybridoma
cells. VL and VH were PCR amplified and had their gene sequence determined
according to Marks et al. (Marks, J. D. et al., J. Mol. Biol., 222: 589-597, 1991).
The  primers wused in  the  experiment were light  chain
20 5-GAGCGGATAACAATTTCACACAGGA-3', heavy chain
5“CCACAATCCCTGGGCACAA-3’, both for reverse sequencing.

Example 10: Determination of the sequence of the monoclonal antibody
corresponding to the epitopes

25 The amino sequence of the monoclonal antibody corresponding to the

epitopes of the antigen AGR2 was determined (see Figure 23). The procedure

was as followed: RNA was extracted from MCF cells. mRNA of AGR2 was

obtained by PCR and reverse transcribed to obtain cDNA. The

pcDNA3-AGR2-His eukaryotic expression plasmid was constructed and AGR2

30 was subjected to mutation by deletion. The upstream primer for the mutation

was 5'-GTTGCTTGTCTTGGATTTATATAGA-3', and the downstream primer

34



Arg Left Olu Pro Cu Asp Phe Ala Vs: Tyr Tyr Cys G n Hs He Arg 859095 610
Leg Pro Arg Thr Phe Ay Gy Gy Thr Lys Leg Sip lie Lys 100105110 <210> 4
<211> 120 <2?2> PRI <213> Artificial <220> <223> V sequence of hunmani zed
18A4AHU/ version <400> 4 AOs Va! Gn Lou Val Gn Ser Sly Ala A u Val Lys Lye
Pro fly Ala 51015 Ser Vol Lys Val Ser Gya Lys Ala Ser Sly Tyr Thr Phe Thr

Asp Tyr 2@253QGATGANRMA AT ANG Xl ARCT BOA AAT-B. CSucann@tytibededite thep
Ile 354045 Lys Sly Lye Ala Thr Leo Thr Val Asp Lys Ser Tin Sec Thr Ale Tyr
65707580deletion of the epitope PLMIIHHLDECPHSQALKKVFA. By western blot, it
was found that the blocking monoclonal antibody no longer bound to the mutated
AGR?2 protein, thereby determining the amino acid sequence of the antibody that
5 bound to the AGR2 epitope. Then AGR2 was subjected to point mutation.
The upstream primer for the mutation was
5'-ATGAATAATCATCAAGGGTTTGTTGC-3', and the downstream primer was
5" CACTTGGATGAGTGCCCACACA-3', wherein the “C” in the PDI active site
“CXXS” was mutate to “S”. The binding of the monoclonal antibody to this

10 mutated protein was significantly weakened. It was determined that the

monoclonal antibody specifically bound to the epitope
“PLMIIHHLDECPHSQALKKVFA”, and may inhibit the PDI activity. See
Figures 24 and 25.

15 Example 11: In vivo animal experiments for antibody

SKOV3 cells at logarithmic phase were suspended in PBS and injected
subcutaneously (2 x 10° per animal) into 6 week old female BALB/c nude mice
(180 to0 220 g). The mice that had been injected with cells were randomized into
two groups (8 mice per group): the PBS group and the 18A4 group. Four days
20 after the injection of cells, intraperitoneal administration was started with 8
mg/kg 18A4 [1, 2] with the same volume of PBS as control. The administration
was conducted twice per week and accompanied with the calculation of the size
of tumors. The experiment was concluded after 14 weeks of drug treatment.
The volume of the tumor was calculated with the following formula by reference
25  to the publications of Herceptin and Avastin [3-5]: (LxW2)/2.
Results indicated that the monoclonal antibody inhibited tumor growth in

vivo. See Figure 26.
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30 L van der Bij, GJ., et al., Experimentally induced liver metastases from
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Met Blu Leo Sec Ser Leo Arg Sec Qu Asp Thr Ala Val Tyr Tyr Oys 859095 Abs
kg See Met Met Ay Tyr Ay Sec Pro Met Asp Tyr Trp Ay G n 1001051101 dy
Tin Leo Val [hr' Sec Sec 115120 <210> 5 <211> 102.
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<212> PRT <211> Artifbc <220>

10
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CLAIMS

1. An antibody specifically binding to AGR2 protein, which binds to
essentially the same epitope of AGR2 protein as the murine anti-human AGR2
protein monoclonal antibody 18A4.

2. The antibody of Claim 1, which is the murine anti-human monoclonal
antibody 18A4 or humanized or chimeric form thereof.

3. The antibody of Claim 1 or 2, wherein said epitope is located within the
protein disulfide isomerase active domain of AGR2.

4. The antibody according to any one of Claims 1 to 4, wherein the AGR2
active domain to which the antibody binds is as shown in Seq ID No. 12.

5. The antibody according to any one of the preceding claims comprising at
least one sequence selected from the group consisting of

the heavy chain CDR1 amino acid sequence as shown in Seq ID No. 8, the
heavy chain CDR2 amino acid sequence as shown in Seq ID No. 9, the heavy
chain CDR3 amino acid sequence as shown in Seq ID No. 10, the light chain
CDRI amino acid sequence as shown in Seq ID No. 11, the light chain CDR2
amino acid sequence as shown in Seq ID No. 12, and the light chain CDR3 amino
acid sequence as shown in Seq ID No. 13.

6. The antibody of Claim 5 comprising the heavy chain CDR1 amino acid
sequence as shown in DYNMD (Seq ID No.8), the heavy chain CDR2 amino
acid sequence as shown in DINPNYDTTSYNQKFQG (Seq ID No.9), the
heavy chain CDR3 amino acid sequence as shown in SM MGYGSPMDY (Seq
ID No. 10), the light chain CDRI1 amino acid sequence as shown in
RASKSVSTSGYSYMH (Seq ID No. 11), the light chain CDR2 amino acid
sequence as shown in LASNLES (Seq ID No. 12), and the light chain CDR3
amino acid sequence as shown in QHIRELPRT (Seq ID No. 13).

7. The antibody of Claim 6, wherein the heavy chain variable region amino
acid sequence of the antibody is as shown in Seq ID No. 2, and the light chain
variable region amino acid sequence of the antibody is as shown in Seq ID No. 1.

8. The antibody of Claim 6, wherein the heavy chain variable region amino
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<223> Amio acid sequence of 'A consensus framework (hum K |ight chai nK
<400> 5 G L; He Vol Leo Thr Gn Ser Pro Ala Tin Leo Sec Leo Gar Pro
(fly 151015 d o kg Abs Thr Leo Ser Cys Art Abs Ser G n Sec Val Sec Ser Ser
202530 cu Ala Trp Tyr Gn Gn Lys Pro Gy G P Abe Pro Arg Leo Leo 354045
Ile Tyr Gy Abs Sec Sec kg Abs Tin Ay lie Pro Ala kg Phe Ser S05560

acid sequence of the antibody is as shown in Seq ID No. 4, and the light chain

variable region amino acid sequence of the antibody is as shown in Seq ID No. 3.
9. The antibody according to any one of Claims 1 to 8, which is a
humanized antibody, preferably a humanized intact IgG1 antibody.

5 10. The antibody according to any one of Claims 1 to 9, which is an
antibody fragment, preferably an Fab, an Fab', an F(ab'),, an Fv fragment, a linear
antibody, or a single chain antibody, and more preferably an Fab fragment.

11. A pharmaceutical composition comprising the antibody according to any
one of Claims 1-10 and a pharmaceutically acceptable carrier.
10 12. An isolated nucleic acid encoding the antibody according to any one of
Claims 1 to 10.
13. A vector comprising the nucleic acid of Claim 12.
14. A host cell comprising the vector of Claim 13.
15. A method for producing a humanized antibody comprising cultivating
15 the host cell of Claim 14 so as to express the nucleic acid and produce the
antibody.
16. The method of Claim 15, further comprising recovering the antibody
from the culture of the host cell.
17. A method for using the antibody according to any one of Claims 1 to 10
20 for the treatment of a disease associated with pathological angiogenesis in a
mammal comprising the step of administering the antibody to the mammal.
18. The method of Claim 17, wherein the disease is a cancer.
19. The method of Claim 18, wherein the cancer is selected from the group
consisting of a breast cancer, an ovarian cancer, an osteosarcoma, a liver cancer, a
25  pancreatic cancer, a prostate cancer, a colorectal cancer, a non-small cell lung
cancer, a renal cancer, a head and neck cancer, a melanoma, and a multiple
myeloma.
20. The method of Claim 19, wherein the treatment comprises the step of
simultaneous or sequential administration of a second therapeutic agent with the
30 antibody.
21. The method of Claim 20, wherein the second therapeutic agent is
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(fly Ser (fly Sec Ay Tin Asp Phe Tin Leo Tin He Sec Arg Leo G u 65707580
Pro Au Asp Phe Ala Val Tyr Tyr Cys Sin Trp Thr Phe Ay Sly Sly 859095 Tin
Lys Leo G191 Ile Lys 100 <210> 6 <211> 913 C212> PRT 99213> Artificial
<220> <223> Ami no acid sequence of 94, consensus franmework (hund, heavy
chain subtype <400 6 Gn Val Gn Leo Val 0ln Ser Gy Abs CH) Vel Lys Lys

Pro Sly fljacttd13idmSem \@itihngiqgﬁniﬁe@ Mg Ly shAhsotBeeaputiy radém, Pimd Tan
Ser Tyr 202530 Tyr Met Hs Tre Val kg n Ala Pro Ay n Ay Leo Gu Tem
Met 35404F08byicldgenti e Am Pro Seri 6/y Gy Sec Thr Str hr Ala Gn Lys Pin
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505560 Gn Sly My Vai Tin Met Thr kg Asp un Sec Thr Ser Thr Val Tyr 3 Mst
G o Leu Ser Ser Lou Arg Ser Ae Asp Thr Ala Val Tyr Tyr Cys 859095 Ms Arg
Tyr Cho Asp Tyr Trd Ay Sid Ay Thr Lou Val Thr Val Ser 100105110 der <210>
7 <211> <212> DNA <213> Artfcia <220> <2211> Sequedoe of eiasm d construct
for expressing 18Adi 1u1 gEEUE@gtL,ﬁ%i body <4100) 7 catatgagsg occagtaogc
aaascgoot o to666gag eg gccgatt sattaat gsab60 gstggcacga saggtttosio

gaot ggaaé‘@”o@magfcg'% g&’dﬁﬁ’%ﬁgﬁ@ 5Pt SR gEAYD
<1205 AGR2 BLOCKING ANTIBODY AND USE THEREOF
<130> F12W2705

<150> CN 201110186469.5
<151> 2011-07-05

<160> 15

<170> PatentIn version 3.3
<210> 1

<211> 1

<212> PRT

<213> Artificial

<220>
<223> Light chain variable region (V) sequence of 18A4

<400> 1

Asp Ile Val Leu Thr Gin Ser Pro Ala Ser Leu Thr Val Ser Leu Gly
1 5 10 15

Gln Arg Ala Thr lle Ser Cys Arg Ala Ser Lys Ser Val! Ser Thr Ser
20 25 30

Gly Tyr Ser Tyr Met His Trp Tyr GIn Arg Lys Pro Gly GIn Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Leu Ala Ser Asn Leu Glu Ser Gly Val Pro Ala
50 55 60

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

Pro Val Glu Gly Glu Asp Ala Ala Thr Tyr Tyr Cys GIn His lle Arg
85 90 95

Glu Leu Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105 110

<210> 2

<211> 120

<212> PRT

<213> Artificial

<220>
<223> Heavy chain variable region (Vi) sequence of 18A4

<400> 2
Glu Val GIn Leu Gln GIn Phe Gly Ala Glu Leu Val Lys Pro Gly Ala
1 5 10

Ser Val Lys |le Ser Cys Lys Ala Ser Ala Tyr Thr Phe Thr Asp Tyr
20 25

Asn Met Asp Trp Val Lys GIn Ser His Gly Lys Ser Leu Glu Trp lle
35 40 45

Gly Asp lle Asn Pro Asn Tyr Asp Thr Thr Ser Tyr Asn GlIn Lys Phe
50 55 60



gt t agot cact oatt aggoaee"-) caggctt tacactUat gctilcoggrA cgtatgttgt.
gt gggat | gt gagoggatas cagtttcaca caggsaacag sti stgaacat gattoogoca240
agosttcoagg stococagapa ggcaggagta tgr.s.o.ogcat gotstoaat tagtoageaa300
coat agt coo goobst aaat cogcccatco cgccoot aas tecgcooagt toogi socatt SCO
otoogottta tggetaasta abtitt [tasd thutgagag.ggccgagges gocti oggt ot 420
st gAgot afst osi agaagt ag tgaggaggctzstttttggagg aotaggottt tgi casaaago480
tttgoi saaga t xti at 8sagt ttt8aacaga gaggaatctt tgcagotaat ggacottota540
ggt ot t gaj.aa  L9adt089as, tH 3gCat 860 3¢ algleag dgggoagag(; gcacatcri 0600
sasagt occe gagaagtisgg ggggaggggP oggoaatt| a%acoggt goct agagsaggt g660
gegoggggt a agstgggaaa gtgatgtcgt gtatitggoto eget-Al: U 1:0 ccgagggtgg720
gggagaasng atatcatvaagt gl caglcagie e Bgtagaacgit ciotdid tt cgoa ; sygggi ttge; 730
ogccagaaca saggt'®agtg ccgt gt #¥6gg ttocogoddly ositggectot ttacgggttas84o
| ggscottgo gtgoottgaa ttaottocao gcaactggst gcagtacgtg attottgatc900
ccgagot t ©g Tggter JgatgtvalgegtSgggaga gtt ogaggoo tt gogottaa ggagoccott 960
sgoct egt go ttHagtt gag gcot1 csitg ggogicitgggg cogoogtiltg -0--tctggt 1020
ggsaccttiog rigribtgtcto gotgotttcg staagtstat agacatttsa aatttttgat 1080
gaont gotgﬁ’;gﬁ gottttt ttetggcaag atagtcttgt asstgogggo csagatotgo 1140
acact ggt ghSt bgggt tttt ggggceci gi ogg goggogacgg ggoscgtgcg toosagogcal200
<213> Artificial

<220>
<223> V. sequence of humanized 18A4HU1 version

<400> 3
Glu lle Val Leu Thr GIn Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Lys Ser Val Ser Thr Ser
20 25 30

Gly Tyr Ser Tyr Met His Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro
35 40 45

Arg Leu Leu lle Tyr Leu Ala Ser Asn Leu Glu Ser Gly lle Pro Ala
50 55 60

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

Arg Leu Glu Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn His lle Arg
85 90 95

Glu Leu Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys
100 105 110

<210> 4

211> 120

<212> PRT

<213> Artificial

<220>
223> Vy sequence of humanized 18A4HU1 version

<400> 4
GIn Val GIn Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr
20 25 30

Asn Met Asp Trp Val Arg Gin Ala Pro Gly GIn Gly Leu Glu Trp lle
35 40 45

Gly Asp lle Asn Pro Asn Tyr Asp Thr Thr Ser Tyr Asn GIn Lys Phe
50 55 60



cat gi t zggc gaggoggggo ot gogagogo ggocari ogag aat oggasgg gggt agt oi c1260
aagct gexi cg gcctgstotg gtgootggce tcgcgceti gm gt gtatogob cogccot gggl320
oagcaaggi st ggeocggi t og goaacagttg egtgagagga aagat ggeog ottccoggccl360
ct gct goagg gagot caaaa tggaggari go ggegot oggg agagogggcg ggt gagt oac1440
ceacasaagg H2AA399¢99.§ 11 A0RBQY. $AIACLEUS ALIGAL gt gac toosoggagt 1500
acogggoges ¢ gtacaggsac ctagattagt 74 ot ogagett tdoggagtaog i:ogtetttagi 560
gttgggggga ggggtitttat gogat ggagt ttossoAsac tgagtgggtg gagast gaagl620
tt aggoodge o 09Ga0td J.akgtsaatt.Clkp @GtAggaait Tf-geecitttt gagtttggat 1680
cttggtteat totoaag&ct cagacagtdg ttaaagttt fittettsca tttcaggtgtl1l740
cgt gaggaat totctagaga tocootccoga tatagtttaa acatggacat gagggttoot 1800
nnat cagoticord gggachaaly gotge tatrgg et co0adyh glvcoagat gt ga gatt gt get ak 1860
acactagtotc ctgo8acctt abat ef®t ot ccagggggﬁa gggocaocct gagctgcagg 1920
gccagcaaga gtgtcagtao atctggctat agttatatgc actggtacca acagaaaccal980
ggccaggcele Tecbkgaet dctvacétrceat ctt gcat nt aacc tagaat ct gg gatocctgct 2040
agattcagtg geigtgggtc tggd&%agao ttoacact oa scatcagcag gctggaacct 2100
gaggacttog tgtgtatta ctgttagcac attagagage ttoctoggac gtteggtgga2160
ggcaocaagﬁﬁt aat caa aogaactgtg gctgcaccat ci-gtattcat ottootgcca 2220
t ct gat gagg,sagkt gaaat ¢ t ggaactgcc tctgttgtgt giactgetgaa taacttctat 2280
ocoagagagig3caaabigtaat a gt ggaaggt g gat aacgooc tocaat oggg taactaccag 2340
gagagt gt ¢g,cagagoagga cagcaaggac agoacetaca goctcagcag caccctgacg 2400
Ct gagoaaagsoagachae gaupce A acadansst Ciraegattim gogaagirc amis catwaggyd 2460
ct gagot c§@®cdgt cacaaa gagottcaac aggggagagt gnagggate cgccoctcto 2520
CCi coOoCCEgG (Ga¢d aac @l teiRcd-09C G GaR gL CRALLOGA PALOAJY669g t gAgegtttg 2680
totatatgtt attttccaco atattgoodtd ottttggcaa't gt gagggcscggaaacctg 2640
gcootgtott cttgacgagc attcctaggg gtztttc6e tctogcnaaaa ggaatgcaag 2900
gtetgttgaa Agheghgaagegaageagtater 6tnoteggagyo sért 8t t gaaga caaacaacgt 2160
ct gt agogat cctttfoagg cagaggdce coccacctyg egacaggt ge stotgeggcc 2820
aaaagocacg tgtataagat agaactggaa aggeggcaca accccagtgc caogttgtga 2330
gt t ggat agtr Legt ggaadga gtlodas Pgdsy EotdePralag Legteat t oaac aaggggot ga 2940
aggat gocc4 gaé gt aocao cafpgtatgg gatcf%atct ggggcct ogg tacacat got 3000
ttacatgtgt tkagtogagg ttaaaaaaac gtctaggcco occgaaccac ggggacgtgg 3060
ttttecttlly adaaddaéyga s g?t‘éaﬂfatfdvglfc"ée gc&fé"'reg*ijéct ggac ctggagoatc 3120
Ctttettgg tggoaggagc aacaggtgcc cactcscagg tccagct Egt gcagtagga 3150

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

Pro Glu Asp Phe Ala Val Tyr Tyr Cys GIn Trp Thr Phe Gly Gly Gly
85 90 95

Thr Lys Leu Glu lle Lys
100

<210> 6

211> 113

<212> PRT

<213> Artificial

<220>
<223> Amino acid sequence of Vi consensus framework (huml, heavy chain subtype 1)

<400> 6
Gln Val Gln Leu Val GIn Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val! Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30

Tyr Met His Trp Val Arg GIn Ala Pro Gly Gin Gly Leu Glu Trp Met
35 40 45

Gly lle lle Asn Pro Ser Gly Gly Ser Thr Ser Tyr Ala GIn Lys Phe
50 55 60

Gln Gly Arg Val Thr Met Thr Arg Asp Thr Ser Thr Ser Thr Val Tyr
3



gct gaggt ga agaagoet gg agcttcagtg aoggittcct gcuaggctto tggatacaca3240
ttcactgact acaacatgga ckgggttcga caggccoot g ga<Agggegt tgagtggatt3300
ggagatatta atcotaacta tgaoactact agotacaacc agaagttcca gggcagagtg 3360
acaat gactg tggacaagtc cacgagoaca gcctacat gg agot eagcag cctgagatot 3420
gaggacacftg cagtctattg,ctgtgoaaga §cgatgatgg gahatggtte ccotatggac 3480
tact ggggt ¢ aaggcacact ggtcaccgtc tcotoagcct ccaocaaggg cotatcggtc 3540
ttccO000t caocgtoct o caagagpacc fctga ca._cagcagccct gggctgcctg 3600
gtcaaggd@?aggffg?déég%'gégaggéagbhﬁﬁgi%ggég%rg%?oaggcgc sct gaccago 3660
ggegt geaca ccttccoggc tgtcctacag tcctcaggac to-kat-A(: 0ot cagcagcgtg 3290
gt garnagl gq, cEt 6620680 Hi LUOSGARETERGARGLAOR Lot gcaacgt gaat cacaag 3780
ccoagoaaca ccaaggt gga caagaaagtt gagcccaaat cttgtgacaa aaotcacaca 3840
t geccaccgt goccagcacc tgaactcotg gggggaccgt cagtottoct ctlcccacca 3900
aanoccaagg acascotcat gatctccogg aocectgagg thacatgcgt ggtggtgg3, 3 3960
gt gagocacg aagaccctga ggtcaagttc anot ggtacg tggacggcgt ggaggtgoat 4020
aat gccaaga caagccgcg ggaggagcag taoaatagca cgtacogtgt ggtcagogtc 4080
ct caccgt o>t gcaccagga ctggct gaat ggoaaggagt aoaagtacaa agtctccaao 4140
aaagccotgggcggﬁcoccat cgagaaaacc atctocaaag ccaaagggca gccccgagaa 4200
ccacaggt gtsagaccet,gac accatcacgg gat gagot ga ccaagoacoa ggtcagootg 4160
acctgcctég?tcaaaggctt ctat c5. cagc gaoatcgccg tggagtggga gagcaat ggg 4320
>

cagccggagaiacanct acaad, Jacsacass k.- a6 0t.gst@anaAch:6l AgRcHY atccttcttc 4380
ct ot acagca agot sacagt ggacaagagc aggtucago aggggaacgt cttotcatgc 4440

t ccgt gat ¢€%>at'gaggct i at goacaaccac tacaca agagoct gt c cotgtctccg 4500
ggt aaat a%ggtfaé%g%%ﬁﬁéﬁ aé%ﬁﬁﬁtégté?c@gcfctg%g%gc @gg%tﬁag% goccébt act ggt agag 4560
ct ggaoggeeeacgt aaavgyg woacaagttce sty egicecre gtigrigagggdyda gggcgat gcc 4620
acct acggga, .aget gacsel, gaagilcal.c..{9Ga6ca6¢3,96aa9Ct ggC ogtgccctgg 4680
cccaccctcg tgaccaccot gacctaagge gtgcagtgot tcagccgcta ccccgaosac 4740
at gaaggagfeseatavteett CHaAgEecgee gt GELHFAGHSt ATt - rd ggagogaacc 4800
atcttcttgaaggacgasgd £aastacaada6GegcQsed.Aggi-gaagict agagggcgac 4860
acoot ggt ga accgcat cga gct gaagggc attgacttca aggaggaQgg caacat ootg 4920
gggaacaafetf§fagtatiat CEaCiEcAFEe 840 %&cgjfgétt“é?"git atg c tagacaagcag 4980
aagaacggeacstcat i:ggt-gaatctticaagat L:ageoaeaacecttegaggat®gg aagce- ag 5040
ct cgoogacc act.accagca gaacagcc at cgga cceegtgot getgecogac 5100
aaccact aC& ¥ '§agca a%?aﬁ %fgé%gé‘%c%ftgggagéccagé%gtg%g%?:aﬁagcgaggabs gogogat cac 5160
at ggt oct geechggagtiteglt goecgecgeartggdgateeant: setceiggeat §¢a cgagot gt ac 5220
aagt aaaggg..986900act & £898091.9309,.0LCCACAGL .. AgRycet g agagtat cag 5280
gi ct cccaog tgggagacaa gaaatecctg tttaatattt aaacagcagt gttc55catc 5340
t gggt cct tageetaecHETrHaAE %Eﬁa%ﬁcﬁg@aatg%@g%éﬁgﬁéég@é@%tégoég’c t gcat coost 5400

t ggct gt 9ag..06600t gaas Argnagagdatguteagaget.cgggaggcalg gecect ggggt 5460
ccSacgaat t tgct%gaggaa tatogttttt attettaaga attttggg&c atggtttgac 5520

t cocgaacHE e Atc AL HEY POLEC gt F T TG tgd 4t €d§gada ct gccot go 5580
coccacgaggcaglbaggackq dogantat titbkeckagggecaygteaggtgceidg gacatttgecc 5640
L gt 99agg, 999269994 a101999209,.9208800680. dagaaat off ot caggect g 5700
t gt gt gaa ga g%?co C ttgtcacac C Cacctattca cccoccaoto accagtgtoc 5760
cct 5cact graccacat:tgtag ctigaact dteasgygdtaattrazegryittt géet coaaaaaaaa 5820
aaaaaaaagg RARAARARGA ABAARRARAR ARARARARAIAARARAASARA Aaaaaaaaaa 5880
aaaaaaaaaa aaaaaaaaaa aagaattcac tggoagtcgt tttacaacqgt cgtgactggg 5940
aaaaccht ggeceita weTCear CHCtA Lttt tagiféijbaé(f"éttf"é%f’%c?g’[c gooagct gge 6000
gt aat agcga «2gagecL£0ga acGcyal.Caes et Lneantagi-gogsage at gaat ggcg 6060
sat ggogcct gatgcggtat tttctcatta c%cat at ?t gcccccg%t atttca caccgcatac 6120
a

gt caaagcHA- €At HGtALY BHSE R EE 6T eHeat ¥a*5g0gEggédy gt gt ggt ggt 6180
t acgcgcagesgi:gacegeoka aaridgogageegcetagegegesgot it tcgctttott 6240
ccottocttt otogscac togcecggett tec .6aa., a gggggctecc 6200
tttagggt €€ cgtgtgfcf %8?% gé%‘igfgﬁ%gtgéﬁcctgctgg%g%ggg %g%g%ag?%og atttgggtga 5360
t ggt t cacgcaagtigggeent: cecettegatascgacyetictetctceeect t ®éfa ogtt ggagt o 6420
cacgt bat £, .aatagt90ac LeLlold £6R:220L00a8¢a acackcaaec tatctoggg 6480

Gattotttt gatttataag ggattttgcc gatttcggcc tattggttaa aaaat gagct 6540
gat t t aac#acaRat FEREEY CHAATTt PASS CRaARt Gt a°HeGtdt ac%a ttttat ggt g 6600
cact ct caglca6aaticlgolic atgahgacgtattagidaagccgagogccgac acccgccaac 6660
acccgct gac gogocctgac cttgtct gctcc ca tccgctt gaGaagctgt 6720
gaccgt ct ét&g%ﬁg%&éitg%%{‘ % g%@gta%:tatgtécg“ag?ctttgfgg%g‘éggaiaﬁti% 5ac§g§ aacgcgcgag 6780
acgaaagggeswctegtigatac goctatt ictizcattaggrttaateagteattgatééfa t aat gatttc 6840
ttagacgtca ggtggcactt ttoggggriaa tgtgegagga acccotattt gtttattttt 6900
ctaaatacat tcaaatatgt atccgctcat gagacaataa Ccctgataaa tgettcaata 8960
at att gaaaa aggaagagta tgagtattca acatttcogt gtcgccotta ttccottttt 7020
tgaggcattt tgccttactg ttafttgctca cccagaaacg et ggtgaaag taaaagatgc 7080

-—a A~




<213> Artificial <220> <223> Heavy chain OOR2 reg on <220> <221>
risefeature <222> (W'. (18) <223> A3 is K or <400> 9 Asp lie Asn Pro Asn
Tyr Asp Thr Thr Ser Tyr Asn G n Lys Phe Kaa 81015 GEy <210> 10 <211> 11
<212> PRT <213> Artific' 1 K220> <223> Heavy ahain COR3 regi on <400> 10 Bar

Met Met Qté/gttIYtrtcgaygc§egag££gQggl\@£aaM tTVtr:ttcca tttcaggtgt 1740

cgtgaggaat tctctagaga tccctccoga tatcgtttaa acatggacat gagggttcet 1800
getcagetcoe tgggactcct gotgetctgg ctcccaggtg ccagatgtga gattgtgetg 1860
acacagtctc ctgccacctt atctctctet ccaggggaga gggccaccet gagetgecagg 1920
gccagcaaga gtgtcagtac atctggctat agttatatge actggtacca acagaaacca 1980
geccaggece ccagactcot catctatctt geatctaacc tagaatctgg gatccctget 2040
agattcagtg gcagtgggtc tgggacagac ttcacactca ccatcagcag gotggaacct 2100
gaggacttcg ctetgtatta ctgtcagcac attagagage ttcctcggac gttcggtgga 2160
gecaccaagc tggaaatcaa acgaactgtg getgcaccat ctgtettcat cttcccgeca 2220
tctgatgage agttgaaatc tggaactgcc totgttgtgt gectgetgaa taacttctat 2280
cccagagagg ccaaagtaca gtggaagetg gataacgecc tccaatcggg taactcccag 2340
gagagtgtca cagagcagga cagcaaggac agcacctaca gcectcagcag caccctgacg 2400
ctgagcaaag cagactacga gaaacacaaa ctctacgecct geogaagtcac ccatcaggge 2460
ctgagotcge cogtcacaaa gagettcaac aggggagagt gttagggatc cgecccctecte 2520
cctccccceoe coctaacgtt actggocgaa gecgeottgga ataaggecgg tgtgegtttg 2580
totatatgtt attttccacc atattgccgt cttttggcaa tgtgagggcc cggaaacctg 2640
goecotgtett cttgacgage attcctaggg gtctttccce toctcgeccaaa ggaatgcaag 2700
gtotgttgaa tetcgtgaag gaagcagttc ctctggaage ttcttgaaga caaacaacgt 2760
ctgtagegac cctttgcagg cagecggaacc ccccacctgg cgacaggtge ctotgeggee 2820
aaaagccacg tgtataagat acacctgcaa aggcggcaca accccagtge cacgttgtga 2880
gttggatagt tgtggaaaga gtcaaatggc tctcctcaag cgtattcaac aaggggetga 2940
aggatgcoca gaaggtaccc cattgtatgg gatctgatet ggggcctogg tacacatget 3000
ttacatgtgt ttagtcgagg ttaaaaaaac gtctaggccc cccgaaccac ggggacgtgg 3060
ttttcctttg aaaaacacga tgataatatg gocacaacca tggactggac ctggagcatc 3120
cttttettge tggcagcage aacaggtgec cactcccagg tccagetggt goagtcotgga 3180
gotgaggtga agaagcctge agcttcagtg aaggtttcct gcaaggettc tggatacaca 3240
ttcactgact acaacatgga ctgggttcga caggeccctg gacagggect tgagtggatt 3300
ggagatatta atcctaacta tgacactact agctacaacc agaagttcca gggcagagtg 3360
acaatgactg tggacaagtc cacgagcaca gcctacatgg agectcagcag cctgagatet — 3420
gaggacactg cagtctatta ctgtgcaaga tcgatgatgg gatatggttc ccctatggac 3480
tactggggtc aaggcacact ggtcaccgtc tcctcagect ccaccaaggg cocatcggte 3540
ttccccotgg caccctocte caagagcacc tctgggggeca cageagocct gggetgectg 3600
gtcaaggact acttccccga accggtgacg gtgtcgtgga actcaggege cctgaccage 3660
ggcgtegcaca cottcccgge tgtectacag tcctcaggac tctactccct cageagegtg 3720
gtgaccgtge cotccagecag cttggacacc cagacctaca tctgcaacgt gaatcacaag 3780
cccagcaaca ccaaggtgga caagaaagtt gagcccaaat cttgtgacaa aactcacaca 3840
tgcccaccgt geccagoace tgaactcctg gggggacegt cagtcttcot cttcccccca 3900
aaacccaagg acaccctcat gatctcccgg acccctgagg tcacatgegt ggtggtggac 3960
gtegageccacg aagaccctga ggtcaagttc aactggtacg tggacggegt ggaggtgeat 4020

aatgccaaga caaagccgeg ggaggagcag tacaacagca cgtaccgtgt ggtcagegte 4080

5



10 <210> 11 <211> 15 <212> PRT <213> Artificial
CDR1 region <400> 1/ Arg Ala GCer

Lys Ser Val

Ger

<220> <223> Light chain
Ser Thr

(fly Tyr Ser Tyr

Met His 151015 <210> 12 <211> 7 <212> PRT <213> Artificial <220> <223>
Li ght chain OOR2 regi on <400> 12 Lao Ala Ser Asn Lea CR Bar

ctcaccgtce
aaagccctcc
ccacaggtgt
acctgcctgg
cagccggaga
ctctacagea
tcegtgatge
ggtaaatagg
ctggacgece
acctacggca
cccaccctceg
atgaagcagce
atcttcttcea
accctggtga
gggcacaagc
aagaacggea
ctcgececgace
aaccactacc
atggtcctge
aagtaaageg
gtctcccacg
tggetcecttig
tggetgtgag
cccacgaatt
tcccgaacat
ccccacgagg
ttgctggacg
tgtgtgaaag
cctccactgt
aaaaaaaaaa
aaaaaaaaaa
aaaaccctgg
gtaatagcga
aatggcgect
gtcaaagcaa
tacgcgcage
ccctteottt
tttaggegttc
tggttcacgt

cacgttcttt

tgcaccagga ctggectgaat ggecaaggagt acaagtgceaa

cagccoccat
acaccctgee
tcaaaggett
acaactacaa
agctcaccgt
atgaggctct
tgagcaaggg
acgtaaacgg
agctgaccct
tgaccaccct
acgacttctt
aggacgacgg
accgcatcga
tggagtacaa
tcaaggtgaa
actaccagca
tgagcatcca
tggagttcgt
geccgecgactce
tgggagacaa
cacccctcac
gcecctggac
tgcteggegaa
CacCgacgeg
gtcaggactg
gegactggee
gaagctccac
cacattgtaa
aaaaaaaaaa
aaaaaaaaaa
cgttacccaa
agagecccge
gatgcggtat
ccatagtacg
gtgaccgcta
ctcgeccacgt
cgatttagtg
agtgggecat

aatagtggac

cgagaaaacc
cccatccegg
ctatcccage
gaccacgcect
ggacaagage
goacaaccac
cgaggagctg
ccacaagttc
gaagttcatc
gacctacgge
caagtccgec
caactacaag
getgaagegge
ctacaacagc
cttcaagatc
gaacacccce
gtccgeectg
EacGECCECe
tagagtgage
gaaatccctg
tctggcctcea
aagcagaggt
tetegttttt
tetcetgttt
tgactetttt
atgtgggage
tgtcaccctc
ctgaacttca
aaaaaaaaaa
aagaattcac
cttaatcgee
accgatcgee
tttcteoctta
cgecctgtag
cacttgccag
tcgeeggett
ctttacggeca
cgccctgata

tcttgttceca

atctccaaag
gatgagctga
gacatcgccg
ccegtgetgg
aggtggcage
tacacacaga
ttcaccgggg
agecgtgtceg
tgcaccaccg
gtgcagtget
atgcccgaag
acccgegeog
attgacttca
cacaacgtct
cgccacaaca
atcggcgacg
agcaaagacc
gggatcactc
gtcceccacct
tttaatattt
gecgactgea
ggccagaget
cttcttaaga
ttotgegtee
tagggecagg
gagcagacag
cacctcttca
ggataataaa
aaaaaaaaaa
tggccgtegt
ttgcagcaca
cttcccaaca
cgcatctgtg
cggcgeatta
cgccctagoeg
tccecgtcaa
cctcgacccee
gacggttttt

aactggaaca

ccaaagggca
ccaagaacca
tggagtegga
actccgacgg
aggggaacgt
agagcctctc
tggtgeccat
gcgagggcega
gcaagctgecc
tcagccogeta
gctacgtccea
aggtgaagtt
aggaggaceg
atatcatgge
tcgaggacgg
geecegtget
ccaacgagaa
tcggeatgga
gggacccttg
aaacagcagt
cagcggecece
gegaggeatg
cttttgggac
cctcgggaca
caggtegcctg
gaggaatcat
ccccceacte
gtgtttgect
aaaaaaaaaa
tttacaacgt
tcceeccttte
gttgegeage
cgegtatttca
AgCECELeces
cccgetectt
gotctaaatc
aaaaaacttg
cgecoctttga

acactcaacc

6

ggtctccaac
gccccgagaa
ggtcagectg
gagcaatggg
ctccttettc
cttctcatge
cctgtctecg
cctggtcgag
gggegatgee
cgtgcceotgg
ccccgaccac
ggagegeacce
cgagggegac
caacatcctg
cgacaagcag
cagegtgcag
gctgcccgac
gecgegatcac
cgagectgtac
agagtatcag
gttccccate
tgcatcccect
geecctggeet
atggtttgac
cctgecctge
gacatttgcce
gtcaggeceotg
accagtgtcc
ccaaaaaaaa
aaaaaaaaaa
cgtgacteeg
gccagetgge
ctgaatggecg
caccgcatac
gtgteggtget
tegetttctt
geggectece
atttgggtea
cgtteggagtc

ctatcteggg

4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480



1 <210> <211> 9 <212> PRT <213> Artificial <220> <223> Light chain CDR3
region <400> 13 Gs His lie Arg Gu Leu Pro Arg Thr 5 <710> 14 <241> 4 d a
PRT <21.11> Art 'nisi <220> <222> AGR2 active dornai

ctattctttt gatttataag ggattttgcc gatttcggec tattggttaa aaaatgaget 6540
gatttaacaa aaatttaacg cgaattttaa caaaatatta acgtttacaa ttttatggtg 6600
cactctcagt acaatctget ctgatgeccge atagttaage cagccccgac acccgccaac 6660
acccgetgac gegocctgac gggettgtet geotcceggea tccgottaca gacaagetgt 6720
gaccgtotcc gggagotgca tgtgtcagag gttttcaccg tcatcaccga aacgegecgag 6780
acgaaaggge ctcgtgatac goctattttt ataggttaat gtcatgataa taatggtttc 6840
ttagacgtca ggtggcactt ttcggggaaa tgtgegegga acccctattt gtttattttt 6900
ctaaatacat tcaaatatgt atccgctcat gagacaataa ccctgataaa tgcttcaata 6960
atattgaaaa aggaagagta tgagtattca acatttccgt gtcgeccctta ttccottttt 7020
tgeggoattt tgoctteotg tttttgctca cccagaaacg ciggtgaaag taaaagatge 7080
tgaagatcag ttgggtgecac gagtggegtta catcgaactg gatctcaaca gecggtaagat 7140
ccttgagagt tttcgeccccg aagaacgttt tccaatgatg agcactttta aagttctget 7200
atgtggegeg gtattatccc gtattgacge cgggcaagag caactoggtc gocgcataca 7260
ctattctcag aatgacttge ttgagtactc accagtcaca gaaaagcatc ttacggatgg 7320
catgacagta agagaattat gcagtgctgc cataaccatg agtgataaca ctgeggeccaa 7380
cttacttctg acaacgatcg gaggaccgaa ggagctaacc gettttttge acaacatggg 7440
ggatcatgta actcgecttg atcgttggga accggagetg aatgaagcca taccaaacga 7500
cgagegtgac accacgatge ctgtagcaat ggcaacaacg ttgcgcaaac tattaactgg 7560
cgaactactt actctagectt cccggcaaca attaatagac tggatggagg cggataaagt 7620
tgcaggacca cttotgeget cggoccttec ggectggetgg tttattgeotg ataaatctgg 7680
agccggtgag cgtgggtete geggtatcat tgecagcactg gggccagatg gtaageccte 7740
cogtatogta gttatctaca cgacggggag tcaggcaact atggatgaac gaaatagaca 7800
gatcgctgag ataggtgcoct cactgattaa geattggtaa ctgtcagacc aagtttactc 7860
atatatactt tagattgatt taaaacttca tttttaattt aaaaggatct aggtgaagat 7920
cotttttgat aatctcatga ccaaaatccc ttaacgtgag ttttcgttcc actgagegtc 7980
agaccccgta gaaaagatca aaggatcttc ttgagatcct ttttttctge gegtaatctg 8040
ctgettgcaa acaaaaaaac caccgctacc ageggtggtt tgtttgeogg atcaagaget 8100
accaactctt tttccgaagg taactggctt cagcagageg cagataccaa atactgtcct 8160
tctagtgtag ccgtagttag gocaccactt caagaactct gtagcaccge ctacatacct 8220
cgetotgeota atcctgttac cagtggetge tgecagtgge gataagtcgt gtcttaccgg 8280
gttggactca agacgatagt taccggataa ggcgcagegg togggotgaa cgggggettc 8340
gtgcacacag cccagettgg agcgaacgac ctacaccgaa ctgagatacc tacagegtga 8400
gctatgagaa agegccacge ttcccgaagg gagaaaggeg gacaggtatc cggtaagegg 8460
cagggtogga acaggagagc geacgaggga gottccaggg ggaaacgeot ggtatcttta 8520
tagtcoctgte gggtttcgee acctctgact tgagegtcga tttttgtgat getcgtcagg 8580
gegggcggage ctatggaaaa acgecagcaa cgeggeottt ttacggttce tggocttttg 8640
ctggcotttt gotcacatgt tetttcctge gttatcccet gattoctgtgg ataaccgtat 8700
taccgecttt gagtgagetg ataccgeotcg ccgeagecga acgaccgage geagegagtc 8760

agtgagcgag gaagc 8775

<210> 8



<400> 14 Cys Pro H's Ser <210 15 <211) 22 <21,2> PRT <213> Artificial <220>
<223> Regi on ncessary for the binding between AGR2 and bl ocki ng anti body
<400> Pro Lou Met He Is H's His Leu Asp Qu Cys Pro H's Ser Gk Ala 51015
Lou Lys Lys Vai Phe Ala 20

<211> 5
<212> PRT
<213> Artificial

<220>
<223> Heavy chain CDR1 region

<400> 8

Asp Tyr Asn Met Asp
1 5

210> 9

211> 17

<212> PRT

<213> Artificial

<220>
<223> Heavy chain CDR2 region

<220>

<221> misc_feature
<222> (16).. (16)
<223> Xaa is Kor Q

<400> 9
Asp lle Asn Pro Asn Tyr Asp Thr Thr Ser Tyr Asn Gln Lys Phe Xaa
1 5 10 15

Gly

<210> 10

211> 11

<212> PRT

<213> Artificial

<220>
<223> Heavy chain CDR3 region

<400> 10
Ser Met Met Gly Tyr Gly Ser Pro Met Asp Tyr
1 5 10

210> 11

<211> 15

<212> PRT

<213> Artificial

<220>
<223> Light chain CDR1 region

<400> 11
Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His
1 5 10 15

<210> 12

Q211> 7

<212> PRT

<213> Artificial

<220>
<223> Light chain CDR2 region

<400> 12
Leu Ala Ser Asn Leu Glu Ser
1 5

<210> 13



211> 9
<212> PRT
<213> Artificial

<220>
<223> Light chain CDR3 region

<400> 13
G!n His lle Arg Glu Leu Pro Arg Thr
1 5

<210> 14

211> 4

<212> PRT

<213> Artificial

<220>
<223> AGR2 active domain

<400> 14
Cys Pro His Ser
1

<210> 15
211> 22
<212> PRT
<213> Artificial

<220>
<223> Region necessary for the binding between AGR2 and blocking antibody

<400> 15
Pro Leu Met 1le 1le His His Leu Asp Glu Cys Pro His Ser GIn Ala
1 5 10 15

Leu Lys Lys Val Phe Ala
20



